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MNMpeancnoBue

Mpgz1 nocBsamaem sty KHuUry namaTtu Jyxonarara CtepHa — OJHOT'O U3 COABTO-
POB peAbIAyIIuX usganuii. J3JKoHaTaH CKOPOIIOCTHUKHO CKOHYAJICA B MapTe
2007 roma. Ho mamaTe o HeM OyAeT »KUTh B cepAllaX TeX, KTO ero 3HAJI,
a TakKe, B KAKOM-TO CMBICJIE, T€X, KTO OyAeT UYUTATh 9Ty KHUTY. [103BOJIB-
Te IOSICHUTD.

Ilnan sToil KHUTH BIIepBblie O(hOPMUJICA B Ko(eliHe, PacIIOIOKeHHON B Y-
Karckom Heb6ockpebe Cupc-Taysp. ¥V cobpaBmiuxcs Tam B 1998 rogy aBTo-
poB ObLia obmiasa 1esab. MbI paboTaiu TeXHUYECKHMMH KOHCYJbTAHTaMU
B oTHese npogak xKopropanuu Oracle u Mo goary ciaysk0bl ObIBAJIN B pas-
JMYHBIX OPTaHMU3anuAX U KoMuaHuax. O0HAPYKUJIOCh, UTO MHOTHE CIIe-
MUATUCTBI 10 MHGOPMAIMOHHBIM TEXHOJOTMAM, aIMUHUCTDPATOPHI 06as
mauabix Oracle (DBA) 1 pa3spaboTYMKM OTJINYHO 3HAKOMBI C JOKYMEHTAIIY-
eii mo Oracle, HO JIOX0 IOHMMAIOT OOINYIO CTPYKTYPY IPOAYKTA, HE yMesd
MIPUMEHUTD IOUYEPIHYThIe IPU UTeHUHU 3HAHUA Ha IpakTuke. Kak ecau Ob1
moBap, YnuTasg KyJUHAPHYIO KHUTY, He 3HAJ, TJe B3ATh HYKHble MHIPEIN-
€HTHI U KaK UX IIPABUJIBHO CMeIlIaTh. ITO 6€CIIOKOMJIO Hac BcexX, HO [[:KoHa-
TaHa 0COOEHHO.

H:koHaTaH Bcerga CTpeMUJICA MOHAThH, KaK paboTaeT Ta MU MHAS IITYKA.
CaMbIM OOJIBIIIUM YAOBOJIBCTBUEM JJIA HETO OBLIO, Pa3o0paBIiCch B pabore
IpoOrpaMMBbl, IPUAYMATh, KaK PACCKasaTh O CBOUX OTKPHITUAX ApyruM. OH
CUMTAaJ, YTO OCHOBHAs IleJib ero paboTel B Oracle — mesuThbca TaKUMU 3HA-
Huamu. [Tos:ke oH 3aHUMAJICS TEM Ke B APYTrUX KOMIIaHUAX, Tae paboTa.

Pab6ora Han nepBbIM udganueMm KHUTH «Oracle 11g. OcHOBBI» 3aHAIa MHOTO
BpeMeHu. [[)KoHaTaH HamMuCcaJI HECKOJIBKO IJIaB caM, a TAaKIKe PeIeH3upoBa
TEKCT, HAIWCAHHBLIA APYIrUMU, OTMeUYas HEKOPPEKTHbIE, Ha ero B3I,
mecra. Iluia [[)KkoHaTaHa «HEKOPPEKTHO» 03HAYAJIO, YTO TEKCT MOJKET ObITh
HEBEPHO MHTEPIPETUPOBAH UMUTATEJIEM, [I0ITOMY €ro HeoOXOAMMO yTOU-
HUTH, UYTOOBI YCTPAHUTH BOSMOKHOCTH HEJOIOHUMAaHUA. Biarogaps crapa-
Huam J)KoHaTaHa IepBoe M3JaHKe CTAJO0 ropasgo 0oJiee moje3HbIM. VI oH
BCErja ropAuJcA 3TUM. XOTA B HOCHEAYIOMNX U3TAHUAX TEKCT U3MEHA-
cs, a Jl»xoHaTaH paboTas yKe B APYIUX KOMIIAHUAX, OH IMPOJOJIIKAJ CUM-
TaTh 3TY KHUTY OAHUM 13 BAXXHEHUIINX AeJl CBOEeU KUBHU.

B mocaenyomunx usgauusaxXx KHUTH QyHIaMeHTaJIbHbIe CBeJeHUS O IPUHITI-
nax paborel CYB]I Oracle He mperepiiesin n3MeHeHUl, TOATOMY KaKas-TO
YacTh IIePBOHAYAJIBHOTO BKJaja [[PKoHAaTaHa MO-IPesKHEeMY IPUCYTCTBYET,
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Mpenucnosue

YyCTh Aake OKPYy KeHHas COBCEM APYTUM TeKCTOM. PasdymeeTrcs, onucaHue
CJOKHBIX MeHACTBUI, HEKOTa HeOOXOAUMBIX AJIA YIIPABJIEHUA 1 PA3BEPTHI-
BaHuA mpexkHuUxXx Bepcuit CYB]l, Temeph He aKTyaJabHO U HCKJIIOUEHO M3
kuuru. [Tossusmuecs B Oracle ycoBepIiiieHCTBOBaHHBIE CPEICTBA aBTOMA-
TUYECKOTO YIPaBJIeHUs 1 HacTpoiku [[)KoHaTaH, moXKaJIyi, cues ObI 3aMe-
YaTeJbHBIM JOCTUKEHUEM, 3aJaBIINCh IPA dTOM BOIIPOCOM: TaK JU XOPO-
1110, YTO Tellepb MOKHO pa3dBepHYTh CYDB]I, 3Hasa 0 MexaHU3Max ee pabOTHI
ellle MeHbIIle, YeM paHbIie?

ITosToMy MBI U IIpeAIaraeM BallleMy BHUMAHUIO YeTBePTOe N3AaHne KHUTH
«Oracle 11g. OcHoBBI». MBI BHEC/IM B Hee MHOTO uaMeHenuii. Hekoropsie
U3 HUX OOYCJIOBJIEHHI M3MEHEHUAMU, MMoABUBINMMUucA B Bepcuu Oracle
Database 11g u mosBossoIuMu I0-HOBOoMY pasBeprhiBaTh CYB]I 1 pa6o-
TaTh ¢ Hei. MBI TaKkyKe IOTPYAUINUCH IEPEINCATh T€ YaCcTU, KOTOPBIM, Ha
HaIll B3IJIAJ, HEJOCTABAJIO SICHOCTH, Tak IeHuMoil [[»xomaramom. Crajo
OBITH, €r0 BAUSHUE [I0-IPEKHEeMY OIIyIIaeTCs.

Lenn

OpmHa U3 OCHOBHBIX HAIIMX IleJiell — paccKasaTh 00 OCHOBaX palMOHAaJbHON
u addextuHoit paborsl ¢ CYB]] Oracle. IlosToMy MBI IPUAEPIKUBAINCH
CJAeIYIONNX IIPUHITAIIOB:

He pacnoviaiasmues

MEI cTapainch COCPEIOTOUNUTHC Ha CAMBIX BaKHBIX Bompocax. Ilo Kax-
IO# TeMe MBI JaeM MCUYePIBIBAOIIYIO, HO KPATKYI0 MHPOPMAIIHIO O TOM,
KaK COOTBeTCTBYIOIas 3amava peiera B Oracle, u 4To u3 3TOrO0 Caeayer.

Kpamkxocmo

Mpgz1 counu, 4TO caMoe IJIaBHOe — IPUHIINIEI, a He cuHTaKkcuc. Ham mpo-
CTO He XBaTUJIO OBl MecTa JJIA MHOYKECTBAa CUHTAKCUUECKUX AMarpaMM
¥ IPUMEPOB.

YuurxaavHocmo

Mgzl X0oTesn, YTOOBI 3Ta KHUATA CTAJa UAeaJIbHON A/ IePBOTr0 3HAKOMCT-
Ba IMUPOKOT0 Kpyra moab3oBareseit ¢ CYB]II Oracle. IlepBoii, HO He To-
ciaenueii kuuroii! Ckopee Bcero, BaM IIPUAETCA IIONCKATD JOMOJIHUTEIb-
HYI0 TH(pOPMAINIO B OPUIINAJIBLHONE JOKYMEHTAIIUY U B IPYTUX KHU-
rax, MOCBAIIEeHHLIX OTAeJAbHBIM acimekTaMm Oracle. Ho xoueTca HageaTs-
Ccd, UTO 3Ta KHHUra OACT TOJYOK B HYKHOM HAIIPABJICHUM. YSICHUB
dyHIaMeHTAIbHLIE IPUHITUIILI, BbI CMOXKETEe Y3HATh O JeTaJIdX U3 APY-
TUX UCTOUYHMKOB U 3aTeM IIPUMEHUTDL 9TU CBEJeHUA ONTUMAJbLHBIM IJIs
ce0s1 oOpaszomM.

9ra KHUTA — Pe3yabTaT 60Jiee YeM COPOKATIATUIeTHeTO (B 00IeH CI0KHO-
ctu) ombiTa paborsl aBTOpoB ¢ Oracle m apyrumu CYB]Il. Hameemcs, urto
STOT OIIBLIT OKAMKETCSA BaM II0JIe3eH.
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Ons koro npeaHa3dHa4e€Ha 3Ta KHUra

MbI OpueHTHUPOBAIUCH HA UUTATe el, 00JIaJaloInX CaMbIM PA3HBIM OIIBI-
ToMm paborel ¢ Oracle. IlesneBaa ayaguTopus — afMUHHCTPATOPHLI 0as3 maH-
HBIX, TJIaBHASA 3aJaua KOTOPBIX — ynpasieHnue Oracle, paspaboTuuky npu-
JIOXKEHUN ¢ MpUMeHeHWeM NaHHBLIX, xpaHdmuxcsa B Oracle, u cucreMHbIe
agMUHUCTPAaTOpPkI, 03a004YeHHEbIe TeM, KakK Oracle BJINAET HA BBIYNCJINTEJIb-
HYIO cucTeMy B 11esioM. IloHsaTHO, uTo U'T-MeHeKepbl 1 KOHEUHbBIE 0JIb30-
BaTeJu B3aMMOIEHMCTBYIOT ¢ camuMm mnpoaykTom Oracle omocpenoBaHHO.
C omHOIT CTOPOHBI, TOBOJBHO TPY/AHO MPEIBUIETH TeXHUUECKYIO IIOATOTOB-
JIEHHOCTB JII000r0 MOTEHIIMAJIBHOr0 YNUTATeNA. A ¢ APYrodl — MBI CTPEMU-
JINCHh BO3BECTH 3JAHNE C HUMKHUX 9Taxell, moJjaras, 4To HeKoTopas 6asoBas
uHpopManus OymeT moae3Ha BceM. MBI TaKksKe CTapaIiCh IPEICTaBUTh Ma-
TepuaJ Tak, YTOOBI 000U YMTaTe b MOJYUYUI BCIO PYyHIAMEHTAIbHYIO WMH-
dopmaruio, HeOOXOAUMYIO IJIs IOHNMAHUS PACCMATPUBAEMBIX BOIIPOCOB.

VY onbeITHBEIX mOAb30BaTe el Oracle MoXKeT BOSHUKHYTh UCKYIIIEHNE IIPOIIYC-
TUTL 3HAKOMBIA MaTepuaj. Ho »KM3HB IIOKa3aja, 4To Jaske Y 9KCIIEPTOB MO-
I'yT OBITH IPOOEJILI B IOHMMAHUY OCHOBOIIOJIATAIOINX IPUHIUIOB. MBI BU-
IeJin, KaK caMble OIIbITHBIE IPAKTUKU HATHIKAJXCh HA OJHU U Te »Ke IIOABOI-
HBIe KaMHU, 1, €CJU IpobJjieMa OCTaBaJach He3aMeUeHHOM, TO IPUBOLMIA
K KoJIocCaJIbHOMY yiiep0y. HeMHOTO mpoduIaKTHKY BKYIEe ¢ MOHNMAHNEM
IIOMOT'YT n30e:KaTh JOJTOro JIEUeHNA, OCOOEHHO eCJIM PeUb UAET O CTPEeMJIe-
HUU K OHTHMaJIBHOfI pa60Te CUCTEMHEI. HOBTOMY MBI HaJeeMCdA, YTO U OIIBIT-
HbIe moJib3oBaTeau Oracle B KasKaoli IyiaBe HAWAYT II0JI€3HYIO O ce0sa MH-
dopManio, KOTopasa MO3BOJINAT UM COKOHOMUTE HEMAJIO pabouero BpeMeH!.

MbI cTpeMUINCh IPEeACTABUTh MaTepra KOMIIAKTHO, a He HAalllucaTh y4ueo-
Hoe pykoBoxacTeBo. Ilosaraem, 4TO CyIlleCTBEHHAs OCOOEHHOCTH IAHHOM
KHUATY — OTHOIIEeHNe 00hbeMa II0Je3HON MHPOpMAIlui K BpPeMeHM, 3aTpa-
UYeHHOMY Ha ee moJyueHnue. VICKpeHHe HaJeeMCs, UTO Bbl KYIIWJIN ee He 3Ps.

O yeTBepTOoM nspgaHum (Oracle Database 11g)

ITepBble Tpu usgauusd sToii KHUrH 1Mo BepcuaMm 1o Oracle Database 10g ObI-
JIX XOPOIIIO IIPHUHATHI YUTATEJIAMMA, 1 Mbl O4Y€Hb JOBOJIBHBI, YTO MU3OaTeJIb-
ctBo O’Reilly Media coryacuioch Ha 4ueTBepTOe U3JaHNE, B KOTOPOE MBI J0-
0aBuIM MaTepuaJ o mocaenHen sepcun — Oracle Database 11g.

3amaua IIOATOTOBKY 9TOTO U3NAHUS, B OCHOBHOM, OblLja siCHA: 11O CYTHU, BEP-
cusa Oracle Database 11g npezacrasisier co06oii HapallluBaHNUE yiKe NMeIo-
muxca Gyurnuii. THGOPMAIINIO 0 PACIINPEHUIX MbI IIOMECTUJIX B Te IJia-
BBI, TZle OHA BueJach Haubojee ymecTHoli. Tak:ke B HOBOII BepCUU CYIIECT-
BE€HHO M3MEHUJINUCH CPEJCTBA YIIPABJIEHUS, YTO HAIILJIO OTPaKeHNe BO MHO-
TUX YaCTAX KHUTH.
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Mpenucnosue

KoneuHno, MBI He CMOTJIM paccKkasaTh 000 BCeM, UTO IIOABUJIOCH B BepPCHUU
Oracle Database 11g. ITpu IOATrOTOBKE STOTO M3AAHUSA MBI CJA€L0BAN TEeM
JKe IPUHIUIIAM, UTO U B TPeX IpeAbIAyIIux. Ecau HoBas QYHKIIMA Kasa-
Jach HaM He CJUIIKOM MHTEPECHOM AJIA IITNPOKOI ayUTOPUM, TO MEI He 3a-
OCTPsJIM Ha Hell BHUMaHMe. Kak u paHbIlle, MBI He CTaBUJIN cede IeJIbIo Co-
CTaBUTH CIUCOK Bcex BoaMoskHocTeir CYB]I Oracle. Kpome Toro, eciu Ka-
Kasg-To QYHKIUA He ObLIa OXBaueHa B IPEIBIAYIINX U3JAHUAX, TO MBI HE
cTapajuch Ji000U IIeHOU BKJIIOUYUTH €e B 9TO, €CJIU TOJbKO He CUNTAJNIU ee
HECOMHEHHO BayKHOIM.

Kak ycTpoeHa KHUra

KHura cocrout u3 15 ryias u IByX HIPUJIOKEHUA.

Bruase 1 «Beemenue B Oracle» onucan Becs criekTp nponykros Oracle u ux
BO3MOJKHOCTEH, a TaKk:ke KPaTKO M3JIoKeHa MCTOPUS PeJIAIMOHHBIX 6a3
mauHbIX 1 Oracle.

B riaBse 2 «Apxurekrypa Oracle» omnucaubl 6a30Bble KOHIIEIIIIUNA U CTPYK-
TypsI ((paiiabl, MPOIlEeCChHl U TaK JaJiee), JesKalllie B OCHOBE apXUTEKTYPHhI
Oracle.

T'naBa 3 «¥YcranoBka u 3amyck Oracle» — 9T0 KpaTKoe OIMCAHNE IIPOIEAYD
YCTaHOBKHY, KOHQUTYpPUPOBaHUs, 3anycka u octranoBa CYB]l u moacucre-
meI Oracle Net.

T'nasa 4 «CrpykTypsl tanubix Oracle» comep:KUT CBOAKY Pa3JINUYHBIX TH-
OB JAaHHBIX, moagep:kuBaeMblX B Oracle, a Tak:ke BBeJleHUEe B 00HEKThHI
Oracle (Tabauibl, IpeAcTaBIeHNA, UHICKCHI U TaK gajiee) U ONTUMU3A-
IIUIO 3aTIPOCOB.

TunaB 5 «AgmunucrpupoBanue Oracle» mpeacrasiser coboit 0630p ypas-
geuus cucremoit Oracle, B Tom uncyie KoHCyJIbTaHTOB (advisor), mIosABUB-
muxcs B Bepcuu Oracle Database 11g. PaccmaTpuBaTCsa BOIPOCEHI IIPHMe-
Heuus nporpammsel Oracle Enterprise Manager (EM), pparmenranuu 6a3nl
IaHHBIX U €e PeopraHms3alluil, YIPaBIeHUS KU3HEHHBIM IIUKJIOM HHMOP-
MaIuy 1 paboThI CO CAYKO0i TexHnUecKoi moaaep:kku Oracle Support.

B riaBe 6 «BesomacHOCTh, ayAUT U COOTBETCTBUE TpeboBaHnuaM B Oracle»
maH o630p moacuctTeMbl OesomacHocTu Oracle, ee mapamMeTpoB, OCHOBHBIX
CPeACTB ayAuTa M BapHaHTOB mpuMeHeHusa mogcuctem Oracle Database
Vault Option 1 Audit Vault Server B KOHKPeTHBIX CUTYaAI[UAX.

T'nasa 7 «IlpousBogurenbuocTh Oracle» mocssmena pakTopaM, OKa3bIBAIO-
UM BJINAHNE HA IPOU3BOAUTEIbHOCTE Oracle, — mpesxie Bcero, oITuMu3a-
Y UCTIOJIL30BAHUA TUCKOB, onepaTuBHoMi namatu u III1. Onucano mpume-
Henne umHcTpymeHToB Oracle Enterprise Manager, Automatic Workload
Repository u Automatic Database Diagnostic Monitor misa momuTOopuHra
¥ YIOpaBJeHUs IPONU3BOAUTEIbHOCTHIO, a TaKIKe Mapajjien3M U yIIpasJe-
Hue namAThio B Oracle.
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B riaBe 8 «KOHKYpPEHTHBII MHOIOIIOJbL30BaTeIbCKUU moctyn B Oracle»
peub uaeT 06 OCHOBHBIX IIPUHITUAIIAX YIIPABJIEHUSA JOCTYIIOM CO CTOPOHBI HE-
CKOJIBKUX OJHOBPEMEHHO paboTaIonNnX MmoJab3oBaTeseii (TpaH3aKIuu, 6J10-
KHPOBKHU, obOecIieueHne IeJIOCTHOCTH JAaHHBIX U Tak gajee). O6bsacHsIeTc,
Kak sTa npobJema perraercs B Oracle.

B riase 9 «Oracle u 06paboTka TpaH3aKIIMNii» OIIMCAH MEeXaHU3M OIIePATHB-
Hot 06paboTku Tpansakiuii (OLTP) B Oracle.

B raase 10 «XpaHuauina JaHHBIX U cpeicTBa OusHec-ananusa B Oracle»
M3JI0KeHbI OCHOBHBIE IIPUHITUIBI IOCTPOEHUA X PAHUJINII JAHHBIX 1 CUCTEM
ousHec-anaausa (business intelligence), onmmrcansl cpencTsa U UHCTPYMEH-
ThI, Ipenaraembie Oracle ans pereHus sTux 3agad, B Tom uucie OLAP
u Data Mining, a Tak:ke peKOMeHIyeMbIe ITOXO/IbI.

B riase 11 «Oracle m BbICOKas IOCTYIIHOCTL» OOCYKAAIOTCH ITPUHIIUIIBI
obecImeueHuns BLICOKOI goctymnuoctu. Ommcano, kak Oracle Boccranasiiu-
BaeT 0asy OHAaHHBIX, KAK OPraHU3yeTCA 3alllUTa OT CHCTEMHBIX COOEB, KaK
(DYHKIIMOHUDPYIOT IOACHUCTEMBI PE3EPBHOTO KOMMPOBAHUSA U BOCCTAHOBJIE-
Husa B Oracle, a Tak:ke MeToabl obeciieuenus BeICOKOM moctymnuocTH (high
availability) u mepexBara ymnpasienus B ciayudae orkasa (failover).

T'naBa 12 «Oracle u anmapaTHast apXUTEKTypa» IIOCBAIIEHA BEIOOPY apXu-
TEeKTYpPhl KOMIObIOTEPA, BOIIPOcaM KOH(GUTYPUPOBAHUA U CTPATETUIM pas-
BepreiBanusa Oracle, B Tom unciie qiis grid-BuIuucieHni.

B riaBe 13 «PacnpegeseHHbIe faHHbIE U paclpenesieHHas 0as3a JaHHBIX
Oracle» npuBezeH 0630p CpeACTB, mpegocTaBasgemMbix Oracle mia pacupene-
JIeHHOII 00paboTKM HAaHHBLIX, B TOM YHCJIe: IIPOTOKOJI ABYyX(asHoil puKca-
mun, Mmexaausm Streams Advanced Queuing u permauKamus.

B riase 14 «Pacmumpenubie TUbI faHHBIX B Oracle» omucaHbl 00'bEKTHO-
opueHTHpPOBaHHLIE cpeacTBa Oracle, pons Java™, nmoamep:xka Be6G-cIy:k0,
MYJbTHMEIUHLIE PACIINPEHNA TUIIOB JAHHLIX, YIIPABJIEHNE KOHTEHTOM
C IIOMOIIBIO 0a3hl JaHHBIX, CPEJCTBA IOAAEP KK IPOCTPAHCTBEHHBIX JaH-
HBIX ¥ UHPPACTPYKTypa A obeclIeueHnA PACIINPAEMOCTH.

B ranaBse 15 «3a npegenamu 6as3sl ganabeix Oracle» ommcaHbsl mporpaMmma
Oracle Application Express, passepTbiBanne npuiaoskenuii 8 CeTu ¢ momo-
b0 cepBepa npuaoskenuii Oracle Application Server u cucremsr Fusion
Middleware, a Tak:ke ucnosnssoBanue Oracle B cpese cepBUCHO-OPUEHTH-
poBaHHO# apxuTeKTyphI (SOA).

B npunoxxennu A «Hosbie BosmoxkHOCTU Oracle Database 11g, paccmatpu-
BaeMble B 9TOIf KHHUTre» IPUBEJEH CIHCOK PACCMOTPEHHBIX M3MEeHEeHUI,
nosBuBIIuxcs B Bepcuu Oracle Database 11g.

B mpunoxxennu B «J[omosHUTENbHBIE PECYPCHI» IIEPEUYUCIeHBI Pas3H000-
PasHbIe pecypchl — CETEBbIE U MeYATHBIE, B KOTOPHIX MOYKHO HAUTHU JOTIOJI-
HUTEJbHYIO NH(POPMAIIUIO.
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Tunorpadgpckue cornalueHus

B KHUTre mIpuMeHAIOTC CIeAYIOIIe TUIIOrpa)CKIe COTIAIeHN:
Kypcus

IIpumensieTcsa nJis HamMcaHUSA MMEH KaTaJloroB M (alijioB, a TaKiKe
BHOBbBb BCTPETHUBIINXCA TEPMHHOB.

MOHOWWPUHHbBIA WPUHT
IIpumensaerca B npuMepax Koja U AJid HATUCAHUA JINTEPAJIOB.
MOHOWNPMHHBLIN KypCUB

B mpumepax Koza 0003HAUYaeT 3JE€MEHTHI, KOTOPBIE TOJIXKHBI IIOJCTA-
BUTH BBl caMu (HaIpuMep, ITapaMeTphl).

BEPXHUI PETUCTP
Tax 00BIYHO 3aIIMCHIBAIOTCS KJI0oueBble caoBa Oracle.
HUKHUM PErucTp

B npumepax xKoja o603HaUaeT ompejesieHHbIe II0Jb30BaTeJeM dJIeMeH-
THI, HAIIPUMED, lIepPeMeHHEIe.

[ Takum 3HAUKOM 0003HAYAIOTCS COBETHI, MPEAJOKEHUA U 3aMeua-

ﬁ:. HU 00Imero xapaxkrepa. Hampumep, MbI MOXK€M COOOIIIUTD, YTO He-

1

J ‘_.;‘_- o0xoauMa Kakas-To KOHKpeTHas Bepcusa Oracle miam uto mamHas
*  omeparnus TpeGyeT OmpeaeIeHHBIX IPUBUJIET U,

[ ITOT 3HAUOK 0003HAUAET MPEAYIIPEeKIeHe UK IIPeLoCTEePEKeHne,

'@i HaIpuMep, ToT pakxT, uro Oracle BezeT cedA He TaK, KAK MOXKHO ObI-

I | 7o GBI 0'KMAATH, MM YTO HEKas OMepalid MOKeT IOHUSUTD IIPOU3-
BOJAUTEIbHOCTD.

Kak ¢ HamMu cBfizaTbcs

Bormpock! 1 3aMeuanus 10 IOBOAY 9TOM KHUT'H OTIIPABJIANTE B U30ATEJILCTBO:
O’Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (B CIITA uau Kaunane)
707-829-0515 (MexkIyHAPOIHBIN NN MECTHBIT)
707-829-0104 (daxc)

s aToit KHUTM mMMeeTcsl BeO-CTpaHUIla, Ha KOTOPOH BBIKJIAABIBAIOTCS
CIUCKY 3aMEeUYeHHBIX OIINO0K, TEKCTHI IIOJIE3HBIX TeXHUYECKUX MyOauKa-
Ui ¥ Pa3HOro poja AOMOJHUTEeIbHAA NHPopMausid. AIpec CTPaHUIIHI:

http:/ /www.oreilly.com/catalog/9780596514549
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3aMeuyaHUsa ¥ BOIIPOCHI TEXHUYECKOTO XapaKTepa CcJefyeT OTIPABIATH II0
azpecy:
bookquestions@oreilly.com

JlomosiHMTEeIbHYI0 MHAOPMAINIO O HAIIMX KHUTrax, KOH(pepeHIUAX, pe-
cypcubIx nenrpax u cetu O’Reilly Network mo»kHO HaliTh 1m0 Ha caiite:

http://www.oreilly.com

O npumepax Kkoaa

9ra KHUTA MPU3BaHa TOMOTaTh BaM B paboTe. [10oaToMy BBI MOKeTe UCTIOJIb-
30BaTh IPUBEIEHHBIN B Hell KOJI B COOCTBEHHBIX IPOTpaMMax 1 B TOKYMEH-
ranuu. CopammuBaTh y Hac paspelleHre Heo0A3aTeJIbHO, €CJIU TOJbKO BBI
He cobupaeTech BOCIPOM3BOAUTL 3HAUUTEJNLHYIO YacTh Kojxa. Hampuwmep,
He BO30paHseTCA BKJIOUUTH B CBOIO IPOrpaMMy HECKOJBKO (hparMeHTOB
Koga n3 KHuru. OgHaKo AJId IPOLAaKy NI PACIIPOCTPAHEHUA IPUMEPOB Ha
KOMIIaKT-AUCKe paspelneHue tpedyerca. [luTupoBaTs KHUTY U IIPUMEDHI
B OTBETaX Ha BOIIPOCHI MOXKHO 0e3 orpanundeHuii. Ho gnsa BKIIIoueHUS 3HA-
YUTEeJIbHBIX 00beMOB KOJla B JOKYMEHTAITUIO II0 COOCTBEHHOMY HPOAYKTY
HYKHO ITOJYYUTH paspelieHue.

MEI BBICOKO IIeHIM, XOTs 1 He TpeOyeM, CChLIKM Ha HAIIIM U3JaHus. B cehLi-
Ke OOBIUHO YKa3bIBAIOTCA HA3BaHNWE KHUIM, MMA aBTOpPA, H3JATEIbCTBO
u ISBN, manpumep: «Oracle Essentials: Oracle Database 11g, Fourth Edi-
tion, by Rick Greenwald, Robert Stackowiak, and Jonathan Stern. Copy-
right 2008 O’Reilly Media Inc., 978-0-596-51454-9».

Ecnu BBI mosaraeTe, 4TO IJIaHMPYyeMoOe HCIIOJIb30BaHUEe KOJa BBIXOAUT 3a
PaMKU M3JI0KE€HHOU BHIIIIe JUIEH3UH, IOMXKAIylicTa, 00paTUTEeCh K HAM II0
agpecy permissions@oreilly.com.

Safari® Books Online

..s» Ecau Ha 00JI0)KKe TeXHWYEeCKON KHUTHW eCTh IMUKTOTpaMMa
Satanr_l «Safari® Books Online», 570 03HauaeT, YTO KHUra JOCTYIIHA
B Cetu uepes O’Reilly Network Safari Bookshelf.

Safari mpemaraeT HaMHOrO Jyulllee pellleHUe, UeM 3JeKTPOHHBbIE KHUTH.
9To BUpTyaJabHasa Ou0IMOTeKa, IO3BOJIAOIAas 0e3 TPyAa HaXOAUTE ThICAYN
JYYIINX TeXHUUECKUX KHUT, BhIPE3aTh W BCTABJIATH IPUMEPHI KOma, 3a-
TPYsKaTh IJIaBbI U HAXOAUTH OBICTPHIE OTBETHI, KOTZa Tpedyercs Haubosiee
BepHadA 1 cBexxkasa nadopmanusa. OHa cBOOOAHO MOCTYIHA o aapecy htip://
safari.oreilly.com.
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bnaropapHocTu

ABTODHI TO-Pa3HOMY MPUIILINA K COTPYAHUUYECTBY, HO BCE Mbl IPU3HATEIb-
HBI KouteKTuBy magareasctBa O’Reilly, Graromaps KoTopomMy sTa KHHUTra
cMoOTJIa TTIOABUTHCA Ha CBET, a paboTa Haja Hell Obljaa NCTUHHBIM YIOBOJILCT-
BueM. MbI GyiarogapuM IIepBOTO pemakTopa atoro uapauus Koamauna Top-
maH (Colleen Gorman) u npounx uienos Komauasl O’Reilly, B ocobernHoCTH
BeIITyCcKaroIero pegakropa Cymury Mykepasxu (Sumita Mukherji), Poba
Pomano (Rob Romano), orBeuaBimero 3a moAroToBKY PUCYHKOB, u Illau
IOur (Shan Young), koTopas cocTaBujaa yKasareab. KpoMme Toro, Mbl 6Jia-
rofapHBI PeJaKkTopy HepBeIX Tpex usganuii [ecou Paccen (Debby Russell),
KOTOopasd OIeHM’JIa IMTOJe3HOCTh TAKON KHUTHY U TaK)Ke IPUHUMAaJa yJacTue
B pPeIaKTUPOBAHUHU UETBEPTOTO m3faHuA. IlopasuTenbHo, Kak 3TU pebara
YMEIOT OKas3bIBaThCs Ha MeCTe, KOT[a Mbl B HUX HYKJIaeMCsd, U OTXOIUTH
B T€Hb, KOT/[a UX IIOMOIIL He TpedyeTcsi!

Mgl GiraromapHsbI APYT APYTY. PoskaeHre KHUTYA — TPYAHBIN IIPOIlecc, KOTO-
PBIf MOYKET OKa3aTbCsd MYUUTEIbHBIM, €CJIN KaXKABIN TAHET 0Jeso Ha ce-
0s1. Ho MBI cocTaBiANM eIUHYIO KOMaHAY, KaXKAbIN YIEeH KOTOPOM BHOCUJI
IMOCUJIbHBIN BKJIan. MBI TaKiKe X0Te/r Obl BLIPA3UTh MCKPEHHIOK IIPHU3HA-
TeJBHOCTh TEXHUUYECKHM pPEIeH3eHTaM UYeTBEePTOro M3TAHWs — 9T0 Jap-
pusn Xapau (Darryl Hurley), Hysiita Kuur (Dwayne King), Apyn Hamga
(Arup Nanda) u Bepr Craubio (Bert Scalzo). Biarogapum takixe peres-
3€eHTOB InpeApIayInux usganuii — 9to Kpeiir Ilannaxamep (Craig Shallaha-
mer) us uspareabcrsa OraPub, Jomenux Purapesia (Domenick Ficarel-
la), Mxonatau :xkenHuk (Jonathan Gennick), I:xennu [:kenxayseH
(Jenny Gelhausen) u Ioiie Kiueiin (Dave Klein). Biaarogapsa ux Tpyzam
KHHUTa, KOTOPYIO BBl JeP:KUTe B PYKax, cTaja ropasno Jjgydiie. U erre cia-
cubo JIsucy dmipayuy (Lance Ashdown) 3a To, 4TO OH IIOMOT HAM JIyYIIle
MMOHATDH, KaK IIPOU3BOAUTCA 3aNch B 0asy qanubix Oracle.

Pux GiaromapeH NCKJIIOUNTEIBHO TAJIAHTIABBIM JIOAAM, KOTOPhIE HA IPO-
TAKeHUYW MHOTHX JIET eJIUJINUCH ¢ HUM 3HaHuAMHU — 9T0 Bpioc CkorT (Bruce
Scott), Upxa Illtans (Earl Stahl), Moxxeppu Yaur (Jerry Chang) u I:xum
Munbepu (Jim Milbery). OcoGeHHO OH GyIarogapeH ABYM IIapHSIM, KOTOPbIE
OBLLJIM €ro MOCTOSIHHLIMY TeXHUYECKNMH HACTABHUKAMU, — DNy XUKJIAHLY
(Ed Hickland) u [pitey Kaeiiny. OHu He 'KajeJu BpeMeHHU Ha 00bsCHeHUe
¥ o0CYsKAeHre C HIM Pa3JINYHbIX OOIMX X YACTHBLIX BOIIPOCOB T€XHOJIOTUN
6a3 JaHHBIX.

Yro KacaeTca HOCIEIHUX M3LAHUN 3TON KHUTI'M, PUK xoTes ObI TaK)Ke IIO-
0JlaromJapuTh BCeX CBOMX KoJuler mo Kopmopamuu Oracle, KoTopble IpuXo0-
IV €My Ha IIOMOIIb U IPOBEPSJIN CAeJIaHHbIe B IOCJEIHNIT MOMEHT yTOU-
Heuusi. 9to xxou JIsur (John Lang), Bpioc Jlesenrans (Bruce Lowenthal),
Anuc Yorcon (Alice Watson), [IpiiB Jlepoit (Dave Leroy), Cymua Kymap
(Sushil Kumar), Marruc Muuxac (Mughees Minhas), Hauuana XaHcesa
(Daniela Hansell), Ileauu 98pua (Penny Avril), Mapx Tayucenn (Mark
Townsend) u Mapk Hpeiix (Mark Drake). Oco6oe criacuto I:xennu Ilaii-



Mpeancnosne 19

Cwmur (Jenny Tsai-Smith), y koTopoii Bcerga Haxoamua0Ch BpeMs 1 3HAHUS,
YTOOBI HPOACHUTE JIF00YI0 oTHOCcAIYIocA K Oracle mpobiaemy. I makoHerir,
Puk 61arogapeH cBoeMy OCHOBHOMY coaBTopy Booy CTakoBbAKY, KOTOPBIi
3a roibl COBMECTHOII paboThI CTAJ JOOPHIM APYTOM.

Bo6 6aromaputr Bcex Apys3eil, KOTOPBIX IPUOOpes 3a roabl paboThl B KOP-
nopanuu Oracle u pamee, Korga paboran B komunauuax IBM, Harris Com-
puter Systems u nHKeumepuaom Kopuyce apmun CIITA. B auunsix Gecemax
¥ TI0 9JIEKTPOHHOM IMOUTEe OHU MIeAPO AeJUJIUCH CBOMMU 3HaHUAMU. VI3 co-
TPYAHUKOB Kopmopamuu Oracle ox xoTes 661 0c060 T00JIar0TaPUTD UJIEHOB
rpynnsl duau MeHgeabcona (Andy Mendelsohn), HemamMeHHO mpemocTaB-
JABIINX €My MaTePHUAJIBI €IIle 10 BBITyCKa HOBBIX Bepcuii: Mapka TayHcen-
na (Mark Townsend), Psiimomma Poxkadopre (Raymond Roccaforte),
H:xopmka Jlamnkuua (George Lumpkin), 'epmana Bapa (Hermann Baer)
M MHOTHUX JIPyrux. Bob Tak:ke rOBOPUT OTHAEJbHOE cIlacub0 ujieHaM CBoeil
IPYIIILL B IIOApasaeeHnn Ousuec-rexuooruii Kkopmopanuu Oracle, B Tom
unucie Jlyucy Haroyay (Louis Nagode), Isxumy Brencku (Jim Bienski),
Ioiin Hammucku (Gayl Czaplicki), Anamy Maumesuiy (Alan Manewitz),
I:xoane Maitopana (Joan Maiorana), Cauapus Oct (Sandrine Ost) u Makcy
Pugepa (Max Rivera). Ero sauansauku, B Tom uucie Mapk Caiscep (Mark
Salser) u ITox Kpocc (Paul Cross), ¢ mOHEMaHENEeM OTHOCATCS K IIOLOGHBIM
npoektam. OH TakKe OJarogapeH KJIHeHTaM, 00JaJaiol[MM OTrPOMHBIM
IIPAKTUYECKUM OIIBITOM Pa0OTHI C TEeMH MPOAYKTAMU W MHCTPYMEHTAMU,
¢ KOTOPBIMHY MMeEET JeJI0 U OH; Y HUX BCerja HalaeTcsa ueMy HoyuYuThbes. Ha-
Kouerll, bo6 u Puk 6iarogapus! Illeitne Cenepo (Sheila Cepero), BKI0OUMB-
mreii ux B mporpammy Oera-rectupoBanus Oracle Database 11g, uro Hema-
JIO CIIOCOOCTBOBAJIO MOABJICHUIO 9TOM KHUTHU CIYCTS CTOJIb HEI0JT0e BpeMs
nocJie oUIIMaJIbHOr0 BeIycKa HoBo Bepcuu CYDB]I.

B npeppiayniux usmganuax JyxoHaTaH 6Jarogapus MHOTUX CBOMX KOJLIET,
B ToM uncie Mroppes INonguara (Murray Golding), Coma Mese (Sam Mele),
COTPYAHHUKOB OTHesia cepBepHBIX TexHoiorumit Oracle — Xyama Teiresa
(Juan Tellez), Poua Beiica (Ron Weiss), Xyana Jlousa (Juan Loaiza) u Ko-
pou Koupeita (Carol Colrain) — 3a momoIps Ha BCeM IPOTSIMKEHUN PAOOTHI
B Kopmoparuu Oracle. A MbI 61aroJapHBI eMy 3a BCe, YTO OH JaJl HAM B CBO-
el, YBBI, CJIUIIIKOM KOPOTKOU KU3HU.






BeepeHue B Oracle

C uero ke HauaTh? OnHa U3 TPYAHOCTEH IPU U3YUEHUU TAKOTO KPYITHOTO
npoaykra, kak CYB]I Oracle, sakaiouaeTcsa B TOM, YTOOBI COCTABUTH IIPEI-
cTaBJIeHHe 0 ero paboTe, He YBA3HYB B AeTaldX. 3aJadua 3TOM KHUTH — II0-
3HAKOMUTH Bac C UAEIMU U TeXHOJOTUAMU, JIeKAIITUMHU B OCHOBE cepBepa
6asel mamubix Oracle, Tekyias Bepcus Koroporo HaswiBaercsa Oracle
Database 11g. Kuura npeamassHaueHa sl HIXPOKOro KPyra aIiMHUHUCTPA-
TopoB 0a3 maumHbIX Oracle, paspaboTUYMKOB M I10Jb30BATeJEl — OT HAUM-
HAIOMIUX OO0 ONBITHBIX. MBI HaJeeMcs, YTO, OCBOUB 0a30BbI€ MPUHIIUIIELI
MPOAYKTA, BBl CMOYKETe CAMOCTOSATEJIbHO OPMEHTHUPOBATHCSI B MHOMKECTBE
pasHooOpasHbIX cpencTB Oracle, TOKyMeHTAIIMM ¥ MHOTOUYMCIEHHBIX KHU-
rax u myoJauKaImusax, mocBAeHHbIX aToit CYB/I.

B cocraB mporpaMMHOTO o0eclieueHus, OpeaIaraeMoro koprnopamnuei Ora-
cle, Bxomutr Takixe cepBep npuiaokenuii Application Server u ITO mpome-
sKyTouHoro ciosa Fusion Middleware, cpeacrsa 6usHec-anainsa u Ou3HeC-
npunoxenus (E-Business Suite, PeopleSoft, JD Edwards, Siebel, Hyperi-
on u Project Fusion). ITockosbKy 9Ta KHHUTA IOCBAIIEHA IIPEKIE BCETO
CYDB/, mbl tuirb 6erJyio KOCHEMCSA STUX IPOAYKTOB IIPU O0CYKAEHUU COOT-
BETCTBYIOIIIUX BOIIPOCOB, OTHOCAIIMXCS K 0ase JaHHBIX.

IlepBas riiaBa — OCHOBA KHHUI'HM. 3[eCh pacCMaTPUBAaeTCA HanboJiee IIHpO-
Kuii criekTp TeM. MHoOrMe 13 HUX MbI 60Jiee IIOAPOOHO PACCMOTPUM IIO3Ke,
HO OTZeJbHbIe BOIPOCHI — HaIpuMep, KpaTkada ucropus Oracle m cocras
Pa3JINUYHBIX KOMILIEKTAIMI IPOAYKTOB Kopmopamuu Oracle, — oGcysxaa-
IOTCA TOJBKO 3/€Ch.

3a mociaenune 30 get Kopmoparnua Oracle 13 psiLOBOr0 MOCTABIIUKA IIPO-
rpaMMHOro obecreueHusa B o0sacTu 0a3 HJAHHBIX BBIPOCJA B IPU3HAHHOTO
augepa peiaka CYB/l. Ecau panHMe TPOAYKTHI ObIIYM TUTUYHBIMY AJIA Ha-
YMHAKINE KOMIAaHUU, TO Terepb KauecTBo u rayouna CYB]I Oracle Ta-
KOBBI, UTO MHOT'ME€ CUHNTAIOT €€ TeXHNYEeCKINe BO3SMOXHOCTHU IIepeJOBbIMHA
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B oTpacju. B Kaxaoii HOBOII BepCHU COBEPIIIEHCTBYIOTCS MacIliTadbupye-
MOCTbB, PYHKIIMOHAJIBLHOCTE 1 CPEJCTBA VIIPaBJIeHUs 023011 JaHHBIX.

9ra KHUTA IIepesKuBaeT yiKe YyeTBepToe usganue. B Hero, Kak u BO BTOpoe
C TPETHbUM, IPUIIJIOCH BHECTH HEMAaJIO UBMEHEHUH, TOCKOJIBLKY cama CYDB]]
3a 9TO BpeMs CYII[eCTBEHHO N3MeHUIach. BOT KpaTKuii mepeyeHb HOBIIIECTB,
HOABJABIINXCS B IIOCJIEN0BATEeIbHBIX Bepcuax Oracle:

Oracle8 (Beimymmena B 1997 roay). YaydllleHBI IIPOM3BOSUTENIHHOCTD
¥ MacIITabupyeMOCTbh, 100aBJIeHa BO3SMOYKHOCTD CO3aBaTh 00 BEKTHI 1 CO-
XPaHATH UX B 0as3e JaHHBIX.

Oracle8i (Boimy1iera B 1999 roay). B CYB]I moaBuics coBepiieHHO HO-
BBIH ITOAXOM — cOUeTaHUe PA3JIUUYHBIX MomoaHeHMuM mpeBpatuyso CYB]]
Oracle8i B 11euTp paspaboTKU MHTEPHET-IPUIOMKEHUH.

Oracle9i (Beinyiena B 2001 roxy). Ha cmeny Oracle Parallel Server mpu-
mies mexaausMm Real Application Clusters. Taksxe godaBies pan GyHK-
muii aasa yupasiaeraus CYB]l u opraHusanuy X paHUINIIT JaHHBIX.

Oracle Database 10g (Beimymrena B 2003 roxy). ITossiBuiaach BO3MOMK-
HOCTL pa3BePTLIBAHUS [JIs BBIOJHEHUs grid-Boruncienuii. Grid (pe-
IITeTKAa) — 9TO IIPOCTO HA60P KOMIBIOTEPOB U TPOTPAMMHBIX CPEICTB, II0-
CTABJSAIONINX PECYPCHl MPUIOKEHUAM IO Mepe HamoOHocTu. Ilis mom-
Iep:KKU Takoro crmocoba BelumciaeHuii B Oracle Oblma mo0asiieHa BO3-
MOJKHOCTD IPEAOCTaBIATD IeHTPATbHBIE ITPOIIeCCOPhI U AaHHbIe. Kpome
Toro, B Oracle Database 10g B3aT Kypc Ha YyMeHbIIIEHIE TPYAOEMKOCTH,
cTOMMOCTH U cjaokHocTu yupaBieHusa CYB]I 3a cueT BBemeHUS MeXxa-
HM3MOB aBTOMaTHUYeCKOM HACTPOIKM, B yacTHOCcTU: Automated Databa-
se Diagnostic Monitor (aBroMaTn3MpoBaHHBIN TNATHOCTUYECKUA MOHHU-
Top CYB/), Automated Shared Memory Tuning (aBTroMmaTusupoBaHHas
HacTpolika pasgeaseMoir mamaTu), Automated Storage Management
(aBTOMATHU3UPOBAHHOE yIpaBJeHMUe IOJACHUCTeMOIl XxpaHeHus) m Auto-
mated Disk Based Backup and Recovery (aBToMaTu3npoOBaHHOE Pe3epPB-
HOe KOIIMPOBaHMe Ha AVCK 1 BOCCTAHOBJIEHUE).

Oracle Database 11g (Beinyiesna B 2007 rogy) — 9To TeKyIiasd BepCU.
MHorue cpefcTBa aBTOMATUUYECKONH HACTPONKY M YIPaBJIEHUS MOJIYYU-
Ju najbHeliIee pa3BuTue, B ocooeHHocTr Automatic Memory Manage-
ment, CeKIIMOHMPOBaHWME W MeXaHM3MbI obecleueHus 6e30IacHOCTH.
Buytpu Oracle Enterprise Manager paciinpeH »KM3HeHHbIH ITUKJI YIIPaB-
neunusa nsmenenuamu CYB]I, mockoabky Temeps Oracle mpegocrapisier
YAyUYIlIeHHbIe BO3MOKHOCTH MUATHOCTUKU W HOAKJIOUEHUS K CIy:KOe
TexHHUUecKoii moamepskku Oracle Support ¢ IOMOINBIO HOACHCTEMBI
Support Workbench. 9ta Bepcusa MOKeT TaKiKe MOXBACTATLCA yCOBEP-
IITeHCTBOBAHHBIMHY CPEICTBAMU OHJIAWHOBOTO HAJIOMKEHUA «3aIljaaT».

IIpe:xme ueM IepexXoauTh K AeTajisiM, OTCTYIIMM Ha Iar Hasal U IIOCMOT-
pUM, KaK 9BOJIOIMOHNPOBAJIN CUCTEMBI YIIPABJIeHUA 0a3aMu JaHHBIX, KaK
MOSIBUJIACH HA CBET PeJIANMOHHAA MOJEJb I KaK BCe 9TO CBA3AaHO C UCTOPU-
eit Oracle. 3aTem Hac K IeT IepBOe 3HAKOMCTBO C Oprauusanueil quctpuby-
tuBa Oracle 1 OCHOBHBIMY BO3MOYXHOCTAMMY TEKYIIEH BEPCUM.
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SBonoUUA PENALMNOHHbIX 6a3 AaHHbIX

Wpeio penAanuonHoil 6a3bl JaHHBIX BIEPBbIe C(hOPMYJJIUPOBAT TOKTOP IA-
rap ®@. Koan B nybauKkanuu nccjaeqoBaTebckoro mearpa IBM, o3aryiasieH-
Hoit «System R4 Relational» (1970 rox). ITonauany ObIIO HEACHO, CMOKET
JIA CHCTeMa, OCHOBaHHAas Ha TOU ujee, JOOUTHCA KOMMEPUECKOTO ycIexa.
Tem He menee B 1977 rogy moaBuiack Komnauusa Software Development
Laboratories Relational Software, xoropas uepes mapy JieT BBIOYCTHJIA
nmepeyoo KomMepuecKyo pensanuonuyio CYB]Il nmox masBanuem Oracle V.2
(u 3aomuo cmennia nMsa Ha Relational Software, Incorporated). K 1985 ro-
ny v Oracle macuutsiBasoch yske 6osee 1000 KireunToB. JIF0OOIBITHO, UTO
komnaHusa IBM He mpeBpaTuia peAIMOHHYIO TEXHOJOTHUIO B KOMMeEpYe-
CKMI MPOAYKT BILJIOTH 0 BEIXOZ4A mporpaMmbel Query Management Facility
B 1983 roay.

Tak mouemy ke TeXHOJIOTUS PeIAIMOHHBIX 6a3 JaHHBIX CTAJA CTAHIaPTOM
ne-pakto? OOBACHUTDL 9TOT (DEHOMEH IMOMOJKET 3HAKOMCTBO C IIPEIIIecT-
BYIOIIIMMU T€XHOJOTUSIMHU.

CucreMsbl ympaBjieHuA 6a30# JaHHBIX BIEpPBbIe MoABUIMCH B 1960-x Kak
eIUHBLIN KapKac OpraHms3aliuy JaHHBIX, KOTOPBIE 1O TOTO XPAaHUJINCH B OT-
IeNbHBIX He3aBuUCHUMBIX (paitmax. B 1964 romy Yapawss Baxman (Charles
Bachman) us kommauuu «J[:keHepas DJIeKTPUK» IPEIJI0KNUI CETeBYIO MO-
IeJib, B KOTOPOIl CBSI3aHHBIE CCHIIKAMU 3aIllMCH 00Pa30BLIBAIN IIePECeKaio-
muecs MHOKeCTBa JaHHBIX, KaK IMOKa3aHo Ha puc. 1.1, ciaera. Ira pabora
MMOJIOXKMJIa Hauaao padbouei rpymnme mo 6asam ganubix CODASYL. Tewm Bpe-
MeHeM KocMuUecKui oraes kommnauuu North American Aviation cosmect-
HO ¢ IBM B 1965 roay paspaboTaJ Apyroii moaxo/, OCHOBAHHBIN Ha repap-
XUYeCKOi Momeau. B HeM MaHHBIE MPEACTABIAINCHL B BHUIE NPEBOBUMHON
CTPYKTYPHI 3alnceii, KaK moKasaHo Ha puc. 1.1, cupasa. IIpoayktT IBM Ha

Puc. 1.1. Cemesas modenv (caesa) u uepapxuieckas modens (cnpasa)
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OCHOBE 3TOM MO/eJix OBLLJI BRIOYINEH Ha PHIHOK B 1969 roxy moxa HasBaHMeM
Information Management System (IMS). Eme B 1980 roxy moutu Bo Bcex
cymecTByoomux peanusdanuax CYB][ mpuMeHsaacAa ceTeBO MM Mepapxu-
YyecKU# moaxon. XoTsa B TO BpeMs IIONO0HbBIEe CUCTEeMBI ITPOIaBaju eIle He-
CKOJIbKO KOHKYPUPYIOIIUX KOMIIaHUI, HO ceruac, crycta 20 jer, B HEKO-
TOPBIX KPYIIHBIX OPraHU3aIUAX COXpPaHMUIach ToJabKo IMS.

OcHoBbI peﬂﬂLl,VIOHHOVI TeXHoJ1Iormm

B ocHoOBe pesAInoHHOM 0a3bI JAHHBIX JEKUT Ues O CBA3AHHBIX IBYMEPHBIX
TabJIUIAX, COCTOSAINUX M3 CTPOK U CTOJIOIIOB, KaK IOKasaHo Ha pwuc. 1.2.
B oTimume oT mepapXxmUuecKoro MoAXoma, MeXIy TabaullaMu HeT 3apamee
ompeznesieHHOro B3auMooTHoIlenusa (relationship). 9ro osmauaer, uro He
HYKHO OIIPeeATh HUKAKUX JaHHBIX AJA CBA3LIBAHUSA PA3JAUYHBIX YUACT-
KOB, KaK B CeTeBOU mJu MepapxmuecKkoir momeau. Tor ¢paxT, 4TO AJIA U3-
BJIEUEHUA JAaHHBIX IT0JIH30BaTe/Ib He 00513aH MOHUMAaTh, KaK OHU IIPeACTaB-
JIeHBbI Ha YyCTPOICTBe XpaHeHHUA (a4 MHOTHM IIOJH30BaTENIAM HEOOXOIMMO
MPeabABIATh 3apaHee HellpeIyCMOTPEHHLIE 3alIpPOChl), HEMAJIO CIIOCOOCT-
BOBAJI MONYAAPU3AIUY PEIAINOHHON MOIEIH.

IIporpaMMupoBaniie B PeNAIMOHHON MOIeIN He ABJIAETCS IIPOIedyPHBIM,
¥ IIporpaMMa OIepUPYyeT MHOMKECTBOM CTPOK. Eciu Mexay nByMs TabJiu-
IIaM¥M eCcTh B3aMMOOTHOINEHUE «TJIaBHad-NOAUYMHeHHadA» (master-detail),
TO KaXI0Ii CTPOKE IJIaBHOM TabJMUI[bI MOMKET COOTBETCTBOBATHL OIHA MJIH
HECKOJIbKO CTPOK B IIogunHeHHOIi. TeM He MeHee, KOMaHIbI, IPUMeHsIeMbIe
IJIS JOCTYIIA K JAHHBIM, BCTABKIM 1 U3MEHEHNS JaHHBIX, OMMMCHIBAIOT BCETO
JIUINb Pe3yJbTUPYIOIee MHOXKECTBO. BO MHOTHMX PaHHUX PeIAIMOHHBIX
CYB/ gns mocTymna K JaHHBIM HE00X0JUMO OBIJIO MCIIOJIB30BATh IPOIeayP-
Hble A3BIKHU, II03BOJIAIOIINE MOJYUYATh 10 OJHOM 3amKiCcH Ha KasKJA0oM Iare.
Ho opueHTHPOBAHHOCTh HA MHOXKECTBA YIIPOIIaeT IJis MPOrpaMMbl IIOJIY-

DEPTNO DEPTNAME LOCATION

10 Accounting San Francisco

20 Research San Francisco

30 Sales Chicago

40 Operations Dallas
EMPNO EMPNAME TITLE DEPTNO
71712 Johnson Clerk 10
83321 Smith Mgr 20
85332 Stern SC Mgr 30
88888 Carter Mgr 10

Puc. 1.2. Penrayuonnasn modens ¢ 08yms mabiuyamu



DBOIOLMS PENIALMOHHBIX 6a3 AaHHbIX 25

YyeHNe cpasy HEeCKOJbKUX 3alllceil M3 PeJaAlNOHHON 0as3bl. PessgiinonHbie
CVYB]I 6osee a(deKTUBHBI IPY U3BJICUEHUN 3HAUEHU 13 OOJIBIITOr0 Habo-
pa ZIaHHBIX.

Crpoku Ha puc. 1.2 yacTo Ha3bIBAIOT 3anucami. SHaUeHNe Ha epecedyeHnn
CcTOJIOIIA ¥ CTPOKHU Has3bIBaeTcA noJiem. Tabaunbl XpaHATCa B cxeme 0asbl
IaHHBIX; TaK Ha3bIBaeTCA JJOTUUYeCcKasa opranusanumontas equauiia B CYB]I.
ITomumo Tabauil, B cXxeMe XPaHATCA APYrue JIOTMUeCKHe CTPYKTYPhI, Ha-
npuMep:

IIpedcmasnenus

ObecmeunBaOT eAMHOE MPeJCTaBJIeHNe JAaHHBIX, B3ATHIX M3 OMHOMN MU
HECKOJBbKUX TabJuIl UAW OPYTUX mpenacTaBieHuii. IlpemcraBieHue —
9TO aJbTEePHATUBHLIA MHTepdeiic K JaHHLIM, XPAHAIINMCA B 0a30BOM
TabauIle (M1 HeCKOJIbKUX Ta0JMIUIIaX).

ITocnedosamenvrocmu

MexaHM3M reHepaluy YHUKAJIbHBIX UNCJIOBLIX 3HAUEHUH B CTOJIOIIAX.
XpaHnumore npoyedypol

Jlornueckue MOIYJIN, KOTOPbIE MOYKHO BBEI3BIBATH U3 IIPOrPAMMEBI.
CuHOHUMbL

Mexanusm HadHAYEeHUA aJIbTePHATUBHBIX UMEH 00 beKTaM 0a3bl JaHHBIX.
HHoercot

O6GecmeunBaOT OBICTPHIN HOCTYII K CTPOKAM TaOJIUIIBI.
Cea3u 6a3 0aHHbLX

Mexanuam GoOpMUPOBAHUSA CBA3EH MeKAY pacipeleleHHLIMU 0asaMu
ITaHHBIX.

Bs3anMoOTHOIIIEHN S MEKAY CTOJIOIAMM PAa3HBIX TaOJIMI] OOBIYHO OINCHIBA-
IOTCS C TIOMOIIBIO KJIH0Ueil, KOTOPbIe Peau3yIoTCs TOCPEeICTBOM OTpaHuue-
HUH CCBLIIOYHOH II€JIOCTHOCTH U IOAIeP:KMBaeMbIX mHAeKcoB. Hanpumep,
obpaiaschk K puc. 1.2, MbI MOXXEM YCTAHOBUTEL CBSA3b MEXKIY CTOJIOIIOM
DEPTNO BTOpO#T TabInIIbI, KOTOPBIN HasbiBaeTca gHewHUM Kaowom (fo-
reign key), u cron6mom DEPTNO mepBoit TabauIbl, KOTOPBIA HA3bIBAETCH
nepsuiHsim Kayom (primary key) aToit TabauIrhI.

Haxownern, fae eciau i HeKOTOPOU TabJIUIBI OIIPeieIeHO HECKOJIbKO UH-
IeKCOB, BBl He 0043aHbI IOHUMATDh, KAK OHU YCTPOEHBI, ¥ CAMOCTOATEIHLHO
YIPaBJIATH XPAHAIMMUCA B HUX faHHbIMU. B cocras Oracle Bxogut onmu-
musamop 3anpocoé (onucaH B ryiase 4), KOTOPBIN peIlraer, HY)KHO JIN VC-
II0JIb30BATH AJIS OCTYIA K TaHHBIM KaKue-HUOY b MHAEKCH U KaK 9TO CHe-
JaTh HAUJIYUYIITIM 00pasoM.

PensanuoHHBIA IOAX0 MPUBEJ K CO3JaHUIO CTPYKTYPHUPOBAHHOI'O A3bIKA
sampocos Structured Query Language (SQL). suauansHo A3b6IK SQL ompe-
IeJsICsT MCCIeNOBaTeIbCKUM OTHeJoM Kommanuu IBM, uTo 3aHANO He-
CKOJIBKO JIeT, HO uMeHHO Koproparus Oracle mepBoii BbIBeJsia eTo Ha PHIHOK
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B 1979 roxy. B To Bpemsa SQL cuuTasicsa eTMHCTBEHHBIM A3LIKOM, HEO0XO-
OUMBIM JJIsI pab0OThI C PeIANNOHHBIMY 0a3aMU JaHHBIX, IOCKOJIBKY OH:

® [03BOJAJ (QOPMYJIUPOBATE 3aIIPOCkI (¢ moMoInbio KoMauabl SELECT);

® MOr BBICTYIIaTh B KauecTBe sA3blKa MaHunyaupoBanusa ganubeivMu (Data
Manipulation Language, DML) (xomauasr INSERT, UPDATE u DE-
LETE);

® MOT BBICTYHATh B KauecTBe s3bIKa ompeneaenusa maHubix (Data Defini-
tion Language, DDL) (komauast CREATE 1 DROP gna cosganus u yga-
JeHusa TabIuI);

® I03BOJISIJI HA3HAYATH IPUBUJIETUHN OTAEIbHBIM IIOJb30BATENAM WK
rpynmnam (komaaael GRANT u REVOKE).

Hzine gna ssprika SQL ecTh MHOTO pacHInpeHui, a Tak:ke craugapTsl ANSI/
ISO, onpegensiorniue ero 6a30BLIil CHHTAKCHC.

Kak pasBuBanacb Oracle

B 1983 rogy xomnaunusa Relational Software Incorporated 6b11a mepenme-
nosaua B Oracle Corporation, uTo0OnI ee He myTaJu ¢ Komnanuei Relational
Technologies Incorporated. Torga-to paspaboTUMKM MPUHAIN KPUTHYE-
CKM Ba)XHOe€ pellleHre HamucaTh Ha sa3bike C mepeHocumyro Bepcuro Oracle
(Bepcuwo 3), Koropas morJyia Obl paboTaTh He TOJBKO B cucTeme Digital
VAX/VMS, mo taksxe B UNIX u Ha npyrux miaatdopmax. K 1985 rogy 651-
JI0 3aaBJeHO, uTo Oracle mo:xer paboraTh 6osee uem Ha 30 miaTdopmax.
HexoTopbie n3 HUX ceiiyac BOCIPUHUMAIOTCSI KAK MCTOPUYECKUHN Kyphes,
omHAaKO Apyrue Bce eine GyHKIuoHupyoT. (I[Tomumo VMS, B umciio omepa-
IIMOHHBIX CUCTEM, MOAIeP:KUBaeMbIX panHuMU Bepcusmu Oracle, BXoguau
IBM MVS, HP/UX, IBM AIX u Solaris — Bapuaut UNIX, co3gaHHBII KOM-
nauuei Sun.) Kopooparmus Oracle cymesna o6paTUTh B CBOIO IIOJIb3Y U JaKe
YCKOPHUTH POCT uucia MUHU-KoMIbioTepoB 1 UNIX-cepBepoB, HaG0qaB-
muiica B 1980-e. Cerogus Oracle mepeHeceHa U HA TaKle OIepPaIlMOHHbBIE
cucreMbl, Kaxk Microsoft Windows u Linux.

IToMmumo mogmep:KKM MHOTOUNCICHHBIX ILIAT(OPM He IOTePAIN aKTyaJIbHO-
CTU U ApyTrue penrenns, npuaarsie Oracle B 1980-e, B ToM umcie HOIOJIHMI-
TeJIbHbIe MHCTPYMEHTHI PaspaboTKU HPOrpaMMHOTO obecIlieueHus U IIOJ-
Iep:KKU IPUHATHUA peltennii (OusHec-aHAIN3), Moaaep:KKa ctangapra ANSI
SQL Ha Bcex miaTdopMax X BOBMOKHOCTb PabOTHI B CTAHAAPTHBIX CETAX.
Hauwmnas c cepegquabl 1980-x usmMeHsAIach U MOJAEJIb Pa3BepPTHIBAHUSI: OT
BBIJIEJIEHHBIX CEPBEPOB 0a3bl JTaHHBIX K apXUTEKType KJINeHT/cepBep U aa-
Jlee K MHTEPHET-BBIYKUCJIEHUIM, KOTa KJINEHThl Ha 0ase 6poy3epoB obpa-
MIAIOTCS K MPUIOMKEHUAM 0a3bl JaHHBIX.

IIo mepe usmMeHeHUA MOieIel BIUMCISHU 1 PAa3BePTLEIBAHUA KOPIIOPAIIA I
Oracle Brarouasna B cBoro CYB]] MHOrue MHHOBAIMOHHLIE TEXHUYECKUE Pe-
meHus (OT IepBOM pacIpeleeHHO# 0a3bl JAHHBIX A0 IMOAAEDP:KKH BUPTY-
anbHOM Java-MalllMHbI B AApe 6a3bl JaHHBIX U peajausanuu grid-Beruucie-
unii). Oracle mpeasaraet moaep;XKy HOBLIX CTAHAAPTOB, HAIIPUMEDP A3LIKA
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XML, nMeIoIero orpoMHOe 3HaYeHMe IJIs Pa3BePThIBAHUS CePBUC-OPUEH-
TUPOBAHHBIX apXUTEeKTyp (SOA). B Tabs. 1.1 mpuBeeH KpaTKuil lepeyeHb
OCHOBHBIX fgocTmxkenuii Oracle mo rogam.

Tabauya 1.1. Hcmopus docmusxcenuii Oracle

Ton

DyHKIUA

1977

1979

1983

1984

1986
1987
1988
1989

1991
1993
1994

1996

1997

1999
2000

2001

2003

2005

2007

Jlappu 9anucod, Bo6 Maitnep u 9x Oyrc ocHoBanu Komianuio Software
Development Laboratories

Oracle version 2: mepBasa KomMmepueckas pensanuonnas CYB]l, B KoTopoii
npUMeHsICS A3bIK SQL

Oracle version 3: egmHbII HAGOp MCXOAHBIX TeKcTOoB Oracle mis pasHbIX
mwiaTdopm

Oracle version 4: mepeHOCUMBIIT HAOOpP MHCTPYMEHTOB, COTJIACOBAaHHOCTH
110 YTEHUIO

Oracle version 5: kiuenT-cepBepHasd peasnuonnas CYB]IL
HNuctpymenTts: CASE u 4GL
Oracle Financial Applications Ha ocaoBe pensanuonuoit CYB]]

Oracle6: 6I0KMPOBKA HA YPOBHE CTPOK 1 PE3ePBHOE KOMUPOBaHue 6e3 ocTa-
HOBKHU PabOTHI

Oracle Parallel Server Ha MaccuBHO-TIapaJlJIeIbHBIX IIaTGOPMAX
Oracle7: onTUMu3aTOP IO CTONMOCTH

Oracle version 7.1: pacmapaJjieuBaHue omepalnii, BKJI0Yas 3aIIPoChkl, 3a-
TPY3KY U cO3JaHNe NHIEKCOB

YuusepcasbHaa 6a3a JaHHBIX ¢ MeXaHM3MOM paciupeHus SQL 3a cuer
KapTpuaKeii, TOHKUM KJINEeHTOM U CEPBEPOM MIPUJIOKEH U

Oracle8: 00'beKTHO-PEJAIMOHHBIE PACIINPEHUA U IOLIePiKKa CBepXx00Jb-
mux 6as3 ganubix (Very Large Database, VLDB)

Oracle8i: Bupryansuasn Java-mamusna (JVM) B ssape CYB]]

Oracle9i Application Server: umucrpymenrts: Oracle, mHTerpupoBaHHEIE
B ITO mpomexkyTOYHOTO €105

Oracle9i Database Server: kimacrepsi Real Application Cluster, OLAP
u [o0BIua JaHHBIX, peanusoBanHable B CYB]]

Oracle Database 10g u Oracle Application Server 108: grid-Berunciaenus;
B Oracle Database 10g aBTOMaTU3MPOBAaHbI KJIIOYEBbIE 3aJaUU YIIPABICHU S

Oracle npuo6peraer kommauuio PeopleSoft u 00bsBIgET 0 HAMEpPEHUU IPU-
oOpectu Komnauuio Siebel, Tem cambiM pacinupsasa auHeiiky ERP- u CRM-
IIPMJIOYKEHUI U CBOU IIPEJIOXKEHUA B 00JIaCTU CCTEM OM3HEC-aHAIN3A.

Oracle Database 11g: paciiupeHue cpeicTB aBTOMATHUYECKON HACTPOMKU
¥ CKBO3HOTO yIIPABJIEHUA U3MEHEHUAMU; ¢ IpuodperenueM Komuanuu Hy-
perion B cocTaB IIpeiaraeMbIX IIPOAYKTOB BKJIIOUEHA HE 3aBUCAINAA OT 0a-
3bpl mamHbIX moxcucrema OLAP u mpuaosxenus Financial Performance
Management
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Cemencteo npoaykTos Oracle Database

Oracle Database 11g — mocyieguuil IpeACTABUTENb IPOAYKTOB, COCTABJIAIO-
ITUX CEMENCTBO PEJIAIMOHHBIX CUCTeM yIrpaByieHud 6asoit ganabix (PCYBI)
Oracle, mMOCTPOEHHBLIX HA OCHOBE eQMHBIX MCXOMAHLIX TEKCTOB. B aTO cemeii-
CTBO BXOJSAT:

Oracle Enterprise Edition

drarMmaHCKUI IPOAYKT M OCHOBHAA TeMa HacTosamnieir Kuuru. OpueHTu-
PpoOBaH Ha KPYIIHOMACIITA0HbBIE ITPOEKTHI, HYKJA0Iecs B IOJTHOM Habo-
pe cpeacts Oracle. Toabpko Enterprise Edition moggep:xuBaer Takue pas-
BUTBIE MEXaHU3MbI obeceueHnsa 6e30IMacHOCTH, KaK BUPTyaJbHAA YacT-
Has 6asa mamubIx (Virtual Private Database, VPD), meraibHBIN ayauT
(Fine-Grained Auditing) u apyrue ommmuu, BrJaouass Database Vault,
Advanced Security u Label Security. JIums B Enterprise Edition xpauu-
JUINA OAHHBIX IOAAEP;KUBAIOT CiKaTHe IOBTOPSIONINXCA SHAUYeHUIH,
Kpocc-miaTdopMeHHbIe ITIePeHOCUMbIe Ta0IUUHbIe ITPOCTPAHCTBA, YIIPaB-
JieHre Ku3HeHHBIM [uKJIoM nHdopmaruu (Information Lifecycle Mana-
gement, ILM), mepesamuch 3alrpocoB ¢ MaTepPUAJTHU30BAHHBIMU IIPe-
CTaBJIEHUAMHU, a TaKKe ceKnuonupoBaume (Partitioning), OLAP u mo-
on1uy gauebixX (Data Mining). K uncay MexaHu3amMoB obecrieueHIA BBICO-
KOM JOCTYIIHOCTH, BKJIIOUeHHEIX B Enterprise Edition, orHocarca Data
Guard, perpocuekrususie (flashback) 6asel, peTpocneKTUBHBIE TA0IM-
IIbI ¥ PeTPOCIeKTuBHEIe TpaH3aknuu. B Oracle Database 11g mo6asie-
Ha onnusa cxkatusa Advanced Compression Option gaa aro6oit padboueit
HarpysKu, B TOM UHcJe A 00paboTKU TpaH3aKIUil, XpaHeHUs 60JIb-
mux o6bexToB (Large Object, LOB) 1 pesepBHBIX KOIIMIi; IIOACHCTEMA
TecTUPOBaHUA 0as3bl HJAHHBIX, KOoTopas HasbiBaeTcsi Real Application
Testing Option u BKaiouaer B ceba mporpamMmmel Database Replay u SQL
Performance Analyzer, a Taxk:ke onmusa Total Recall Option, obecreun-
BaloIlasd PeKUM apXUBaIlUU PETPOCIEeKTUBHBIX AaHHbIX Flashback Da-
ta Archive, KoToprbIil coxpaHsaeT JaHHbIe, HE0OXOAMBbIE sl BLITIOJIHE-
HUS XPOHOJIOTUYECKUX 3aIlPOCOB (3ampocoB ¢ KoHCcTpyKmueit AS OF,
Tle 3alaeTcd JaTa B IPOIILIOM).
Oracle Standard Edition

9ra CYB]Il opueHTHpOBaHA Ha pealusannio 6a3 JaHHBIX MaJIOTO 1 Cpefl-
Hero pasmepa. Ee MOXHO pasBepHYTh B CEePBEPHON KOH(GUTYypAIlUU,
umerortreii no 4 I1I1, Ha ogHOM KOMIIBIOTEPE UM HA KJIACTePe C MCII0Ib-
soBanueMm mogcucreMsl Real Application Clusters (RAC).

Oracle Standard Edition One

OpuenrtupoBanHasa Ha HeOOJbIIe IPoeKThI, aTa CYB]] mognep:xuBaer
o nByx IIIT u He nmogneps:xkuBaeT RAC. B ocTtasmbHOM HaGOp BOSMOIKHO-
cTeil cx0iK ¢ peanu3oBauubIM B pegaxiiuu Oracle Standard Edition.

Oracle Personal Edition

CYB]l, ucmoabp3dyeMasa pas3paboTUMKAMU-OMMHOUYKAMU MAJIA CO3TaHUS
KOfa, KOTOPBIHA OyZeT BBITTOJHATHCA B MHOTOIIOIb3oBaTeabcKoit CYB]I.
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B orinune or Express Edition, TpebyeT aumensuu, Ho obJaagaeT Bceit
dyuxnmonansaocTh0 Enterprise Edition.

Oracle Express Edition

CYB/I Haua/IbHOTrO YPOBHs, gocTymnHasa 1jisd Windows u Linux 6ecruiar-
HO. MosKeT ncoab30BaTh He 0ojee 1 I'6aiiT mamaru u 4 I'6afiT 1uCKOBO-
ro mpocrpascTBa. IlpegocraBiser 4acTh (PYHKIMOHAJIHHOCTU, BKJIIO-
uyeHHo# B pemakmuio Standard Edition One. OrcyTeTByIoT Takue PyHK-
Y, KaK BUPTyaJbHas Java-MalllnHa, YIPaBasieMoe CePBEPOM pes3epB-
HOe KOIIMPOBaHMe U BOCCTAHOBJIEHNE, a TaKyKe moacucrtema Automatic
Storage Management. Oracle Enterprise Manager e ymeeT yIIpaBiIATh
atoit CYB]l, omHaKO ee MOXKHO Pa3BEPHYTH TaK, YTO OHA OyAeT JOCTyIIHA
u3 agMuHACTpaTuBHOrO nurepdeiica Oracle Application Express (ObiB-
muiit HTML-DB), m03BoJISI0Iero yIpaBiATh HeCKOILKUMHU T0Jb30BAa-
TeJIAMUA.

Oo6snruno Oracle BrITycKaeT HOBBIE Bepcuu cBoeil hiarmanckoit CYBJI kax-
Ible TPU-yeThIpe rofa. HoBble Bepcuu, KaK IPaBUJIO, IIOCBAIIEHBI KAKOI-TO
OHO¥ TeMe M BKJIIOUAIOT IIeJbIA PAA HOBBIX (pyHKIHUIi. B mociegHux Bep-
cusax TeMa o0o3HaUasJach B Ha3BaHUU Bepcuu npoaykra. Tak, B 1998 roxy
Oracle anoncupoBaJsa Bepcuio Oracle8i, rae 6yksa i 000o3HaUaIa IOATEPIK-
Ky pasBepThIBaHUA AJ1A padoTsl B UHTepHeTe. Bepcus Oracle9i mpogoimixu-
Jga sty Temy. B 2003 roxay srimia Bepcus Oracle Database 10g, rae g o3Ha-
YyaeT CKOHIIEHTPUPOBAHHOCTD HA MOMEJIAX Pa3BePTHIBAHUA C MOAIEePIKKOMN
grid-sBerumnciennii. Oracle mpogoskaeT sTy TeMy M B TEeKyIllell Bepcuu
CVYB]I, xoTopasa paccMaTpuBaeTcs B HacToAlei Kuure. MeKIy OCHOBHBI-
mu Bepcuamu Oracle BeITycKaeT mpoMesKyTouHbIle. B HUX ToMKe mobaBJis-
IOTCS HOBBI€ BOBMOYKHOCTH, HO OCHOBHOE BHUMAaHIe BCe Ke YIeJeHO COBep-
IIeHCTBOBAHUIO YiKe Pean30BaHHbBIX CPE/ICTB.

Tepmunsl «Oracle», «Oracle8», «Oracle8i», «Oracle9i», «Oracle Databa-
se 10g» u «Oracle Database 11g» B 3T0i1 KHUTre He BCerga yIoTPeO aI0TCa
cTporo, mockoasKy Oracle Database 11g BKirouaeT Bce QYHKIIUU U3 IPES-
IIecTBYIOWUX Bepculi. OnmceiBasg (QPYHKIMIO, KOTOpasd BIIepBLIe ObLIA
BKJIIOUGHA B HEKYI0O KOHKPETHYIO BEPCHUIO, BO M30e)KaHMe IIyTAHUI[BI MBI
cTapajanch OTMEYATE 3TOT (paKT, HOHNMAsA, YTO MHOTHE YUTATEJI PaboTaoT
He ¢ caMoii cBeskeil Bepcueir Oracle. Ilpu onncanuy QyHKIMNA, OOIUX 1A
BCeX 9TUX BEPCUi, MBI TOBOPUM IIpocTo «Oracle».

C 1983 roga moxpasmgenenue Oracle Development Beger paspaboTky Ha oc-
HOBE MOJeJIi eJUHOT0 Habopa MCXOAHBIX TEKCTOB [Js BCEro cemelicTBa
OPOAYKTOB, CBA3AHHBIX C 0asaMHt JaHHBIX. XOTA B peajan3aliuy KaKIoi
CYB]l Ha caMbIX HIXKHUX YPOBHAX BCTPEUAETCA CUCTEMHO-3aBUCUMBIH KO/,
HeOoOXOOMMBIH AJIA JIYUIIIEero ydueTa OCOOeHHOCTell KOHKPEeTHOM ImiaTdop-
MbI, mHTepGEHCchl, pacCKpPhIBaeMble I0Jb30BATEIIM, paspaboTunKaM 1 aj-
MUHUCTPATOPaM, OAMHAKOBHI. IIOCKONBLKY TTOBeleHNe (PYHKIIUN HEe 3aBU-
CHUT OT ILTaTOPMEI, Jifo0asa opraHmusanud MOKeT 0e300JIe3HEHHO IIEPEHO-
cuts CYB]] Oracle 1 mpuiosKeHus qJid HUX C OAHOM anmapaTHOH miaTdop-
MBI WJIN OIIePAIlMOHHON CUCTEeMBI HA APYTy0. Takasa cTpaTerus Mo3BOJIAET
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Oracle peaJn30BBEIBATH HOBBIE (DYHKI[MY TOJIBKO OQWH Pa3 AJIS KA 00 Ha-
6opa IPOAYKTOB.

CBopka pyHkunm CYB/ Oracle

CYB]I Oracle — oueHb KPYIHBIN MPOAYKT. UTOOBI CO3IaTh IEPBUYHOE IIPEI-
cTaBjieHWe O HeM, Mbl HaYHEM C BBICOKOYPOBHEBOTO 0030pa OCHOBHOI
dyurnmonansHocT. K KOHITY 9TOTO pas/iesia riiaBhl y Bac MOSABATCA OPUEH-
TUPBHI U1 TPOPAOOTKY ITOCIEeAYIONNUX TEM.

Yr0o6bI KaK-TO CTPYKTYPUPOBATDH IMINPOKUN creKTp BodMoskHOcTelr CYB]]
Oracle, MBI BBIZEIUIN CAELYIOIINE ACIIEKThI:

® cpencTBa pa3pabOTKU NPUIOKEHUN 0a3bl JTaHHBIX;
® cpeJcTBa YCTAHOBJIEHUA COeIMHEHUA ¢ 02301 JaHHBIX;
® pacupejesieHHbIe 0a3hbl JaHHBIX;

® cCpejCTBA IIEpPEMeEINeHNA JaHHBIX;

cpencTBa IIOBBIIIEHN A IIPDOU3BOAUTEIBHOCTH ;

cpencTBa yIpaBieHus: 0a30i JaHHBIX;

cpenacTBa obecreueHns 0€30IIaCHOCTY 0a3bl JaHHBIX.

B aT0i1 ryIaBe BBOZUTCS MHOTO TEPMUHOB, HO DPa3JIUYHbBIE CPEJCTBA
OmMCaHBl He CaAUIIKOM mogpob6Ho. Oracle — ruranTckas cucrema.
Ceituac HaIa 1meJib — KpaTKoe 03HAKOMJIEHUE C ee BOSMOYKHOCTSIMU.
A nononuuTensHAs nHGOPMAIUA OyeT U3JI0KeHA B IOCIEAYIOMINX
riaBax. IIOHATHO, BIIPOYEM, UTO HEKOTOPHIE aCIEKThI CUCTEMBI 10C-
TOMHBI OTHEIbHOM KHUTH.

,.
o
=
-5

CpencTBa pa3spaboTKm NpunoXXeHumn 6as gaHHbIX

CYB/] Oracle 00bIYHO UCITONB3YETCA JJIA XPAHEHUS JaHHBIX, KOTOPHIE M3-
BJIeKatoTcA mpuiaokeHuamu. OnucaHHbBIE B 9TOM pasfielie CPeiCTBa U COOT-
BETCTBYIOIIE TPOAYKTHI MIPUMEHSIIOTCA IJA CO3MAAaHUA TAaKUX ITPUIIOKE-
HUi. MBI peluiy oTAeIbHO PACCMOTPETh TPOrpaMMUpPOBaHMe 0a3 TaHHBIX
¥ BO3MOKHOCTY MX paciupenusa. Huxke B 9To riiaBe MbI OTIUIIIEM UHCTPY-
MEHTHI Pa3paboTKMU U Apyrue OPOoAyKThl, BcTpoeHHbIe B CYB]I, oTBeuaio-
e 0COOBIM IIOTPEOHOCTSAM PA3BEePThIBAHUS MPUIOMKESHIHA.

MporpaMmmMupoBaHue 6a3 JaHHbIX

Bo Bce BapuauTsl CYB]I Oracle BKJIToueHBI I3bIKU U MHTEPGEIChI, II03BO-
JIAIOIIMe MTPOrPaMMUCTAM M3BJIEKATh HaHHBIEe U3 0a3bl M MAHUIIYJINPOBATH
umu. CpegcTBa IporpaMMUPOBaHUA 0a3 JaHHBIX OOBIYHO MHTEPECYIOT pas-
pPaboTUMKOB, KOTOPLIE CO3AI0T KOMMepUecKle Npuao:KeHusa Ha 0ase Orac-
le, a Taxkoxe UT-oTmennl, co3marolye MPUIOMKEHUS IJIsI HYK T COOCTBEHHBIX
opranusanuii. [[;1s goctyna K gaaabIM B Oracle MoxHO mcmob30BaTh SQL,
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ODBC, JDBC, SQLJ, OLE DB, ODP.NET, SQL/XML, XQuery u WebDAYV.
IIporpaMmebl, XpaHAIMecsa B caMOi 0ase JAHHBIX, MOT'YT OBITh HAIIHMCAHBI
Ha a3bpikax PL/SQL u Java.

SQL

OuucwiBaemsiii craugaprom ANSI assik Structured Query Language (SQL)
BKJITouaeT 6a30BbIe CPeACTBA MAHUIYJIWPOBAHUA MaHHBIMH, YIIPABJIEHUS
TPaH3aKIMAMEN U U3BJIEUEHUA 3anuceil n3 6a3bl JaHHBIX. BU3HEC-TI0JIb30-
BaTesu IO OOJIbINIeH yacTu B3amMmogeiicTByioT ¢ Oracle mocpeacTBOM mpu-
JIOXKeHUII WJIN WHCTPYMEHTOB OM3Hec-aHaJIn3a, KOTOPbIe IPEeIOCTaBISIOT
uHTep(deiickl, CKpbiBaonire SQL 1 IPUCYIYIO eMy CIOKHOCTb.

PL/SQL

PL/SQL — sto paspa6oranmoe Oracle mporenypHoe pacIIMpeHue S3bIKa
SQL. O0ObIuHO Ha HeM peaJU3yIOTCs JIOTUUEeCKHe IIPOrpaMMHLIE MOIYJIN
nisa npuno:kenuii. Ha sspike PL/SQL Mo:kHO mrcaTh XpaHUMBbIE TIPOIERY-
PBI, TPUTITEPHI, IIUKJbI, YCJIOBHBIE IIPEIJIOMKEHUS M 00pabOTKY OIIMNOOK.
IIponenypsr Ha PL/SQL MOKHO OTKOMIMJINPOBATH M COXPAHUTH B Oase
InaHHBbIX. BJaoKM, Hanucanubie Ha PL/SQL, MOKHO TaKk:Ke UCIIOJHATDH HETIO-
CPEeICTBEHHO C IIOMOIILI0 MHTePAKTUBHOTO nHCTpyMenTa SQL*Plus, nmero-
mierocs Bo Bcex Bepcusax Oracle. IIporpammusnie 6;10xku Ha PL/SQL mosxuO0
CKOMIIMJINPOBATh 3apamee.

Java

B Oracle8i sispik Java BIepBble HauajJ MCHOJb30BATHLCSA [IJIs1 HAIMCAHUS
XpaHUMBIX IIPOIEAYP, a BUpPTyaabHasa Java-mamuna (JVM) Onsla BecTpoe-
Ha HernocpeacTBeHHO B CYB]I (mepBoHauanbHOe Ha3BaHue JServer). JVM
obecmeunBaeT MOMEP/KKY HAaIMCAHUS HA Java XpaHUMBIX IPOIEeAyp, Me-
TONOB W TPUTTEPOB, a TaKike TexHosoruit Enterprise JavaBeans™ (EJB),
CORBA, IIOP u HTTP.

Bratouenue Java 8 CYB]] Oracle mmo3BosisieT mporpaMMuUCTaM, BIAAEIOIUM
Java, IpUMeHHUTh CBOU 3HAHUSA K paspaboTKe nmpuioxenni nisa Oracle. Ja-
va-IpUJI0KEeHUsI MOKHO PasBepPTHIBATH HA CTOPOHE KJIMEHTa, BHYTPHU cep-
Bepa MPUJIOKEeHUH Uau B 6ase JaHHBIX — B 3aBUCUMOCTH OT KOHKPETHBIX
o6croarenscTB. Oracle Database 11g Brirouaer JIT-KomnuasTop Java, 1mo
YMOJIUaHUIO AaKTUBUPOBAHHBIN.

HexoTopbIx acmeKToB pa3paboTKu Ha Java MBI ellle KocHeMcsA B riiase 14.

Oracle n Be6-cnyxobl

Hauwunas ¢ Bepcuu Oracle Database 11g, CYB]I MoxXeT CIyXUTb IIOCTaB-
IITUKOM Beb-cayK0, pealn30BaHHBIX B 6a3e JaHHBIX C OMOIIHIO TEXHOJIO-
run XML DB. Be6-cay»x0bI HO3BOJAKT CO3JaBaTh 3allPOChl Ha S3BIKAX
SQL niu XQuery u mosryvyaTsh pe3yabTaThl B GopmaTe XML 160 BEI3BIBATH
PL/SQL-pyaKIIMY nau QYHKIINE B COCTaBe MaKeTa U MoJyYaTh UX Pe3yib-
raTel. Peanusamusa XQuery B Oracle Database 11g mogmep»kuBaeTr IIoKa
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ere oocy:kaaeMblii craugapt JSR-225 u BKIOUaeT psg Mep, IOBBIIIAIO-
IUX IPOU3BOAUTEIHHOCTD.

Bonblune o6bEKTbI

HNurepec Kk mpuMeHeHU0 00abiux 00beKToB (LOB) mocTossHHO pacTeT, 0co-
0EHHO B KOHTEKCTEe XPAaHEHUSA TAKUX HEeTPASUIIMOHHBIX THUIIOB JAHHBIX,
Kak nsobpakenus. B 6ase ganunix Oracle y»xe 10BOJIBHO JaBHO MOXKHO ObI-
JIO XpaHUTh GosbIine 00beKThl. B Oracle8 mosBuiach BO3MOMKHOCTh IMETH
B oHOI1 Tabauie HeckoabK0o LOB-cTonb1io8. B Oracle Database 10g mo cy-
IIeCTBY OBIJIO CHSATO OrpaHYeHe Ha pa3dMephl 00JbITnX 006eKToB. B Orac-
le Database 11g BaeapeHa TexuoJsorus SecureFiles, uro 3ameTHO TOBBICH-
JI0 IIPOU3BOAUTENHLHOCTE OepaIinii BHIOOPKKY M BCTABKU OOJBIINX O00BEK-
ToB. s LOB-gauubIx ¢ npuMeHenueM SecureFiles moamep:kuBaercs mpo-
3pauHoe mudpoBaHUe.

O6beKTHO-OPNEHTUPOBAHHOE NPOrpaMMUpoBaHne

NudpacTpykrypa 06BEKTOB IJs MOAAEPKKN 00 beKTHO-OPHUEeHTUPOBAHHO-
r'o II0JX0/Aa B IPOrpaMMUPOBaHNH cyIllecTBoBajsa co Bpemer Oracle8i. Ha-
mpuMep, IPOrpaMMUCT MOT CO3JATh ONPENeJIsdeMbIil II0Jb30BAaTEJIEeM THUII
IaHHBIX, COMepPIKAIIT MeToAbl 1 aTpudyThl. Iloanep:kka o0beKTOB B Orac-
le Brarouaer mexauusm Object Views, ¢ ToMOIIbI0 KOTOPOro 00'LEKTHO-OPU-
€HTUPOBAHHBIE IPOTPAMMBI MOTYT Pab0OTaTh C yiKe XpaHAIIMMUCA B 0ase
PEeNANNOHHLIMY JAaHHBIMU. XPAHUTh 00HeKTHI B 0ase JaHHBIX MOYKHO B BU-
ne maccuBoB mepeMmeHHoi AauHBI (VARRAY), BIOKEHHBIX TabGJIUIl UIU
uHaerc-Tabaur (index organized tables, IOT). O0beKTHO-OPHUEHTHUPOBAH-
HbIe cpeacTBa Oracle MmbI 00cyauM B riiase 14.

A3bIkK TpeTbero nokoneHus (3GL)

IIporpaMmmucTel MOTyT oOpamiarhead K 6ase ganabix Oracle m3 mporpamm,
HanucauHHBIX Ha a3bikax C, C++, Java uau COBOL, BcTpamnBasi B HUX KO-
magael SQL. Ilepen TemM Kak mogaBaTh TaKoe HMPHUJIOKEHNE HA BXOJ IIJIaT-
(GopMeHHOT0 KOMIOUJIATOPA, €T0 He0OXOAMMO IPOIYCTUTH Uepes IMPeKOM-
nuaarop. Ilocaesuuii 3aMmeHseT KoMauabl SQL BuIzoBaMu 0MOJIMOTEUHBIX
(OYHKIMI, HOHATHLIX CTAHIAPTHOMY KOMIUIATOPY. Oracle mognep:xusaer
TaKyI0 METOOUKY C IIOMOIIBIO JOIMOJHUTEJIHHOTO MpeKoMuuasaTopa Pro*C
i a36IKoB C u C++ u npekomnuaaropa Pro*COBOL gis assika COBOL.
B mocneguue Bepcun Oracle BKJIOUeH MpeKoMIUIATOP SQLJ aasa s3bika
Java, KoTopblii 3aMeHsAaeT KoMaHIbl SQL obpaleHuAMY K OM0JIMOTEKE Bpe-
MeHU BeInosHeHusa SQLJ, Takike HanmucanHoil Ha Java.

AparBepbl 6a3bl JaHHbIX

Bo Bce Bepcuu Oracle BK/IIOUEHBI ApaiiBephl, IO3BOJIAIONINE TPUIOMKEHUIO
obpamiatbesad K 0ase mamubix mocpeacTBoM ODBC (oTKpBITBIM cTaHIapT
B3amMoelicTBUs ¢ 6adamMu JaHHBIX) uau J DBC (OTKPBITHIN CTaHAAPT B3au-
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MozelicTBUA ¢ 0aszaMu AAHHBIX AJdA Java). IMeoTcsa TaK:Ke MOCTABIITUKU
nauusix 1y OLE-DB u .NET.

NHTepdenc ypoBHs Bbi3oBOB Oracle

ONBITHBIA TPOrPAMMUCT, CTPEMAITUHACT JOOUTHCA MAKCUMATbHOM TPOKU3BO-
IUTEJIbHOCTH, MOYKET OIPeAeNTh KoMauay SQL B Bue CUMBOJIBHON CTPOKH
00BEeMJIIOIIEr0 SI3BIKA, 3aTeM SBHO pasodpaTh 9Ty KOMAHAY, IPUBA3ATH
K Hell IepeMeHHbIe U BBLIMIOJHUTE €€ ¢ IIOMOIIbI0 HHTeP(delica YPOBHS BBI30-
BoB Oracle (Oracle Call Interface, OCI). Nurepdeiic OCI ropasmo geraibHee
MPEeIbIAYIIUX, OIS PAGOTHI ¢ HUM U IIOCJEAYIOIIeH OTIagKu IPOrPaMMUCTY
OPHUAETCS 3aTPATUTh MHOTO BpeMeHUu W ycuauii. PazpaboTKa MPUIOMKEHUH
¢ momoitnbo OCI Mmo:keT 3aHATH MHOTO BpeMEHU, HO paciliuperHue pyHKIINO-
HAJILHOCTY ¥ IIOBBIIIEHNE OBICTPOAENCTBUS OMPABAAIOT AOIOJHUTEIbHBIE
saTpaTbl. HanpuMmep, ecau MeXaHU3M 00eCIeUeHUs BBICOKOI MOCTYIHOCTH
peayin30BaH TaK, UTO HECKOJBKO CHCTEM Pa3fessioT 00Ire AUCKU C IIOMO-
mipi0 moacucTembl Real Application Clusters, To OCI gaeT BO3MOMKHOCTH
HAINCATh IPOrpaMMy, KOTOPAsA HO3BOJIUAT IIOJb30BATEJIO IPO3PAUHO IPU-
COEIMHUTHCA KO BTOPOMY CEPBEPY, €CJIU IIEPBBIN BHINAET U3 CTPOA.

MNoapepikka HALUOHANbHbIX A3bIKOB

IToxcucrema mogmeps:KKu HalmoHAJAbHBIX A3bIKOB (National Language Sup-
port, NLS) npenocraBasier HaGopbl CUMBOJIOB U IIPOYMNEe JaHHBIE, HAIPU-
Mep (popMAaTHI 3alMCH YMCEeJ U JAT, AJIA Pa3JINYHbBIX A3bIKOB. B Oracle Da-
tabase 11g mob6asiena moamep:xka Unicode 5.0. Koguposka Unicode mo-
3BOJISIET XPAHUTH BCE JaHHbIE UJIN IIOCTEIIEHHO IePEeBOIUTD HA Hee OTAe I b-
Heie cToabibl. KogupoBku UTF-8 u UTF-16 obGecmeunBamOT MOLIEPKKY
6osee 57 a3b1k0B u 200 HAOOPOB CUMBOJIOB. MHOTHE Bl JOKAJIN30BAHBI
M3HAYAJIBHO (Hampumep, GopMaTsl JaHHBIX), HO IPU JKeJaHUU C IIOMOIIIbIO
yruautel Oracle Locale Builder MmosxHO0O co3maTh HeCTAHAAPTHYIO JIOKAJb.
Brarouen Taxkoke mHcTpymeHTapuii Globalization Toolkit muasa cosmanusa
MIPUJIOMKEHUH, MOAAEP/KUBAIOINX HECKOJIbKO A3BIKOB.

PacwunpsaemocTtb 0a3bl JAHHbIX

Pab6ora B HTepHeTe 1 B KOPIOPATUBHBIX CETAX MHTPAHET BBIABUTAET HO-
BBbI€ TPEOOBAHMS K XPAHEHUIO JaHHBIX HETPAAUIIMOHHBIX TUIIOB U MAHUIY-
JUPOBaHUIO MMU. ECIM HYXKHO PACIHIUPUTL CTAHIAPTHYIO (QPYHKIIMOHATIH-
HOCTB 0a3bI JaHHBIX JJII XPaHeHUA n300parkeHnii, ayano, BUAe0, IIPOCTPaH-
CTBEHHBIX JaHHBIX 1 BPeMEHHBIX PAMOB, TO 9TH BO3MOYKHOCTH MOKHO 00a-
BUTH IIYTeM PACIIUPEHUA CTaHAAPTHOrO sa3bika SQL. I[omoJHUTEILHYIO
uHOpMAaIio 00 5TOM BbI HalijeTe B riiaBe 14.

Mopcnucrema Oracle Multimedia

ITogcucrema Oracle Multimedia (ObiBIas interMedia) mpemocraBiser cpea-
CTBa MAHUIIYJUPOBAHUA TEKCTOM, MN300pPaKeHUAMU, ayquo- U BUJEOUH-
dopmarueii, reorpapmuecCKUMU KOOPANHATAMY, & UMEHHO:
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¢ ugacTtk Multimedia, orHocsmasica k texery (Oracle Text), mosker paciio-
3HATh CMBICJI JOKYMEHTA, IPOU3BOLA B HEM IIOMCK II0 TeMaM U KJIIoue-
BBIM (ppasam;

e vactb Multimedia, oTHOCAIIaACA K M300paKeHUAM, YMEET COXPAHATH
¥ U3BJIEKATh N300PAKEeHNA B Pa3INUHLIX (h)opMaTax; HAYMHAA C BEPCUN
Oracle Database 11g, moagep:xusaerca ¢popmar DICOM mMeguImmHCKIX
n300paKeHnii;

e vactu Multimedia, orHocAIMeca K ayano- 1 BUgeonH(GOPMAI[UM, CIIO-
COOHBI COXPAHATh U U3BJIEKATDh aAyA10- U BUAEOKJINIIBLI COOTBETCTBEHHO;

e vactb Multimedia, oTHOoCcAIasgCcA K reonH(pOPMAIINT, YMEET U3BJIEKATH
JaHHbIE O IPOCTPAHCTBEHHBIX KOOPAMHATAX.

YnpaBneHue KoHTeHTOM B Oracle

K cpeacTBam ympaBiieHMs KOHTEHTOM oTHocuTcsa moacuctema Content Da-
tabase Option, mo3BoIAOINAS COXPAHATE B 0as3e JaHHBLIX JOKYMEHTHI, a TaK-
JKe IPUJIOKEHUA IJIA YIIPABJIeHUA KOHTeHTOM Komnauuu Stellent, mpuo6-
perennoit Oracle B 2007 rogy: Universal Content Management, Universal
Records Management u Information Rights Management.

CpeactBa noucka B Oracle

B coctaB npoaykToB Oracle Database u Application Server Bxomgut nuHCTPY-
meuT nmoucka Ultra Search. O6bIuHO OH IpUMeEHsIeTC 4Jis1 coopa nHpopMa-
AU O MECTOHAXOKIEHUU PA3JIUUYHBIX TEKCTOBBIX AAHHBIX, XPAHSAIUXCS
B KOPIIOPaTUBHOI ceTu. BriGopKa JOKYMeHTOB 6a3upyeTcsa Ha ImpaBax Joc-
TyIla KOHKPETHOTO II0Jib30BaTesis. Kpome Toro, mpemiaraercs ajabTepHa-
TuBHaA cucTema Secure Enterprise Search, o6iagarolmnas 60JbImeii ru0Ko-
CTBIO B Cpefie, He OCHOBAHHOII IeJIMKOM Ha npoaykrax Oracle.

Nopcncrema Oracle Spatial Option

IToxcucrema Oracle Spatial Option Br/rOuena TonbKo B pemaxiuio Oracle
Enterprise Edition. Oua mosBojsier onTUMU3NPOBATH BEIOOPKY M O0TOOpA-
JKeHue JaHHbIX, IPUBA3aHHBIX K KOOPAUHATAM, U IPUMEHSIeTCA IIPU pas-
pabotke reonadopmanuoHHbIX cucteM (I'MIC). HekoTopble Ipon3BOAUTE N
TaKUX CUCTEM yiKe BKJIIOUUJIU €€ B CBOU MIPOAYKTHI U IPUMEHIIOT B KaUecT-
Be MeXaHU3Ma IIOUCKa U BLIOOPKHU.

XML DB

Ilogmep:kka Tumna gaunabix XML 6b11a Bectpoera B CYB]I Oracle9i. CTpyk-
TypupoBaHHBIN XML-00BbeKT XpaHUTCA B O0OBEKTHO-PEJISIIMOHHON Oase
IaHHBIX B cooTBeTcTBuu co cnenupuramueis W3C DOM. BerpamBanue
cunraxkcuca XPath B mouckosbie 3ampocsl Ha A3bIKe SQL oTBeuaeT cmeru-
duranuam rpynnsl SQLX. Asbik XQuery TakiKe IO IepsKUBaETCA.
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CpeacrBa yCTaHOBIeHUSI COeANHEeHUS
c 6a3om gaHHbIX

YcranoBiaeHne COeANHEHUA MEXKIY KJINEHTOM U cepBepoM 0as3bl JaHHBIX —
KJIIOUEBOUM KOMIIOHEHT Bcell apXuTeKTypbl. Ilo aToMy coeinHEeHMIO ITepeaa-
IOTCA BCe AaHHBIE, 3ampalnuBaeMble nmpuiaokeHueMm. B Oracle BKJIIOUeHBI
pasInYHbIe CPeACTBAa IJISI YCTAHOBJIEHUS M HACTPOUKY COeINHEHUA ¢ 0a30ii
IaHHBIX (OIMCAHBI B OTAEJNLHBIX pasaesiax Huxe). Mbl pasouiu oocyxae-
Hue Ha nBe yacTu: ceTeBble KommoHeHTsl CYBII u npogykT Oracle Applica-
tion Server.

CeTeBble KoMnoHeHTbl CYB/1

ITosnb3oBaTesu MOAKIIOUAIOTCA K 0as3e JaHHBIX, YCTaHABIWBAA C Hell coenu-
HeHUe Mo ceTr. MOMKHO TaKKe CBA3ATh MEKAY COOOM MO CeTu pasindyHbIe
cepBephl 0a3wl JaHHBIX. Oracle mpeagaraetT HECKOJIbKO CIIOCOOOB YCTAHOBJIE-
HUS COeIUHEHUI MeKIy IoJib3oBaTejeM M 0a30i JaHHBIX WX MeKIy pas-
JUYHBIMU cepBepaMu 0a3 JaHHBIX, KAK OIMCAHO B CJAeAVIOIINX pasaeax.

Oracle Net

HNurepdeiic ¢ cerhio Oracle Net B Bepcuu Oracle8 massiBasca Net8, a B 60-
Jee paHHUX Bepcusax — SQL*Net. Ou moggep:xuBaeT IMIUPOKUHA CIIEKTDP ce-
TeBBIX IIPOTOKOJIOB, XOTS CAMBIA pacmpocTpaHeHHBIN cerogus — TCP/IP.
CpexncrBa, accomuupyemsbie ¢ Oracle Net, Hanmpumep pasziessieMble cepBe-
pbI, B coBOKynHOCTH HasbiBaioTess Oracle Net Services.

Oracle Internet Directory

Ciay:xb6a maTepHeT-KaTaimoroB Oracle Internet Directory (OID) BmepBbIe
nmosBuyack B Bepcuu Oracle8i. OID zamenmia mpexkHio ciays:x0y Oracle
Names, TOCKOJBbKY I[IO3BOJISAET IMOJH30BATENIO0 COeIUHUTHCA C CEPBEPOM
Oracle Server, He co3maBas KOHPUIYPAIIMOHHBIN (paiia HA CTOPOHE KJINEH-
ta. OID npencrasiasier co6oii LDAP-coBmecTumerit Katasor (Lightweight
Directory Access Protocol), a moromy nmonmepsxuBaet Oracle Net u gpyrue
OPOTOKOJBI Ha ocHoBe LDAP.

Oracle Connection Manager

Kaxxgoe coemuuenune ¢ 6a30i HaHHBIX IOTPeO/sieT Ne(UIMTHLIE CEeTeBbIe
pecypchl, 1 5TO MOXKET OTPA3UTHCA Ha IPOU3BOAUTEILHOCTH IPUIOKEHUS.
Menem:xep coemuuenuit (Connection Manager, CMAN), nmokasaHHBIN Ha
puc. 1.3, I03BOJIAET YMEHBIINUTh KOJUUYECTBO CETEBLIX COeIUHEeHNH KINeH-
ToB Oracle Net ¢ cepBepoM 3a cueT IpUMeHEHUS KOHUECHMPAmopos, 3afgada
KOTOPBIX — MYJbTUILIEKCUPOBATEH COEIMHEHUA, 00beIUHUB HECKOJIbKO JIO-
TUYEeCKUX CoOeqUHEeHM B OOHO pusnueckoe. [lOCTOMHCTBA MeXaHU3Ma MYJIb-
TUIIJIeKCUPOBAHUA COeIUHEHUI CTAHOBATCA OUEBUIHBIMU TPU OOJBIITOM
KOJIMUYeCcTBe aKTUBHBIX ITOJIb30BaTee.
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Cepsep 6a3bl JaHHbIX

Menepgxepbi coegnHeHni

Knnentsi

Puc. 1.3. KonuenmpamopsL u meHedxepvl coeduHeHUll npu 60bULOM
KoJaUYecmae noavzogamedeil

Menemxep cCoeTUHEHUN ITO3BOJIAET TaKKe paboTaTh ¢ HECKOJIBKUMU CeTe-
BBIMHU ITPOTOKOJIAMH, €CJIU B CETU UMEIOTCS KJINEeHTHI UJIN CePBePhI, He UC-
nouabayomiue TCP/IP. B Bepcuu Oracle Database 10g mosaBuiachk BO3MOMK-
HOCTh AVHAMUYECKM KOH()UTI'YPHUPOBATH MEHEIKep COeIUHEHWI, TO eCTh
W3MEHATH ero IIapaMeTphl, He ocTanaBauBasd mpoiecc CMAN.

Oracle Application Server

IIupokoe pacupocTpaHeHre NIPUIOKEeHUN A VlHTepHeTa 1 ceTell mHTpa-
HEeT CTaji0 MPUYUHOH Ilepexoga OT apXUTEeKTYpPhl KJIHeHT/cepBep (Korga
3HaAYMTEJIbHbIE YaCTU IIPUJIOKEHNUA PeaIn30BaHbl B BUe «TOJICTBIX» KJIN-
€HTOB) K TPeXyPOBHEBOII apXUTEeKType (Korma 6poysep mpeaocTaBaseT Bee,
YTO HYJKHO «TOHKOMY» KameHTy). CepBep mpumiosxenuii Oracle Applica-
tion Server mo3BoJiAeT pa3BepPHYTH MPOMEKYTOUHBIIH CJION TPeXYPOBHEBOM
APXUTEKTYPhI A/ BeO-IPUIOMKEeHNH, KOMIOHEHTHLIX IPUIOKEeHINH 1 UH-
Terpanuy IPUIoKeHNM MacinTaba npeasnpusaTus. Oracle Application Ser-
ver — OCHOBHAas 4acTh npoaykTra Fusion Middleware, momyckaromiasa mac-
mrabupoBaHUe Ha HECKOJHKO CEPBEPOB ITPOMEIKYTOUHOTO CJIOS.

ITOT MPOAYKT BKJIIOUAET BeO-IIPOCIYIINBATEIb Ha 6ase MOMyJIaPHOTO Ccep-
Bepa Apache, cepsiersl u cuieHapuu JavaServer Pages (JSP), 6usuec-io-
TUKY U/UJIN KOMIIOHEHTHI IJIA HOCTyHa K JaHHbIM. BusHec-JIormKa 4acTo
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pas3BepTHIBaeTCA B Buje KoMnoHeHTOB Enterprise JavaBeans (EJB). Kowm-
TMOHEHTHI JJIS MOCTyNa K JaHHBIM MOTYT OBITH HAIMCAHBLI C IPUMEHEeHUEeM
JDBC, SQLJ u EJB. TopLink — aT0 nHCTpyMeHT 0TOOpaKeHUsT, KOTOPHIH
cBsa3bIBaeT Java-o0beKThI ¢ 6a3oi JanHbIX uepesd JDBC, Tak uTo paspabort-
YUK Ha Java MOKeT He AyMaThb O KOHCTPYHMPOBAHUU BBIZOBOB SQL m 00
omubKax IPUJIOKEHUA, BHISBAHHBIX U3MEHEHUAMU B cXxeMe 0a3bl JaHHbIX.
Oracle Application Server mpemjaraer Tak:ke MeXaHNU3M KOIIINPOBAHUSI
¥ TOTOBBIE PEIIeHUs 3aJau, BOSHUKAIOIIUX IIPU CO3JaHUM IIOPTAJTIOB, CHUC-
TeM OM3HeCc-aHaIu3a U 6€CIIPOBOIHOIO JOCTYIIA.

Kswuposanue

Kommoonent Oracle Application Server Web Cache peanusyer mpome-
JKYTOUHBIN yPOBEHb AJIsI KAIIMPOBAHUSA BeG-CTPAHUIL IEJUKOM UJIN Yac-
tuuno. IIpemmectByomuit mexauusm Oracle Application Server Data-
base Cache, KoTOpBIi MCIIOJB30BAJICA 1A KommupoBauusa PL/SQL-mpo-
menyp u anoHuMHBIX PL/SQL-60K0B, HaunHadA ¢ Bepcuu Oracle Appli-
cation Server 10g He mogAep:KHUBAETCA.

ITopmaan

Komnonent Oracle Application Server Portal BXxoauT Tak:ke B IPOAYKT
Oracle Developer Suite (omucan HMIKe B 9TOH IjiaBe) M IPUMEHSIETCS
IJsl CO3JAaHUS IMPOCTHIX B MCIIOJb30BAHUU KOPIOPATUBHBIX IIOPTAJIOB.
PaspaboTaHHbBIN ITOpTaJ pa3BepThiBaeTca BHyTpu Application Server.

Busnec-ananus

B cocras npoaykTa Application Server Business Intelligence Bxomutr
kKommoueHT Portal, a Tak:ke opurnHagbHbIe MHCTPYMEHTHI OU3Hec-aHa-
nausa, paspaboranunie Oracle:

Oracle Reports — MmacmTadbupyeMbIil IIPOMEKYTOUHBIN CJIOM AJIA BbI-
BOJla Pe3yJIbTAaTOB 3apaiee 3aJaHHBIX 3aIIPOCOB B BUE OTUETOB;
Oracle Discoverer mjis mpeIbsiBICHUA IPOU3BOJIBHBIX 3aIIPOCOB U aHAa-
JI13a pe3yabTaToB;

mraTdopmMa pasBepThIBAHUA IJid paspaboranubix B JDeveloper mpu-
noxxenuii 1y OLAP-06paboTKy U JOOBIUM JaHHBIX.

ATu cpeacTra obcysxgamTeda B raase 10.

Oracle Wireless

B cocras xommonenTta Oracle Wireless (6eiBminii Oracle Portal-to-Go)
BXOJIAT:

KOHTEHT-aJaITepsl IJd IpeodpasoBanmusa nHGOPMAIIMOHHOTO COLEP-
skumoro B popmat XML;

npeobpasoBarenu ¢popmartos (device transformer) nasa npeobpasosa-
HuA 13 XML B A3BIK pasMeTKH, HOAAEPKUBAEMBIA KOHKDPETHBIM
YCTPOMCTBOM;

MOPTaJbI TTePCOHANN3AIINY AJA IIePCOHATMU3AIINY OIIOBeIeHn, al-
pecoB HasHauUeHHUs OIOBeIleHui, agpecHblx MeToK (location mark)
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u ipoduieii; Kpome TOTro, 6eCIIPOBOAHOI TOPTAJ MEPCOHATUIAIIUU
MPUMEHAETCS IJIs CO3MaHUs, OOCAYKUBAHNA, TECTUPOBAHUA U IIy0-
aukanuu URL ciny:k05nl, a TaKKe AJI8 YIPAaBJISHNS II0JIb30BATEIAMII.

IIpomykTr Oracle Application Server mocrasiisieTcs B HECKOJIBKUX PeAaK-
nusax: Enterprise Edition, Standard Edition, Standard Edition One u Java
Edition; mocaemuuii BKJIOUYAET KOMIIOHEHTHI, HEOOXOJUMEbIe pPa3padoTum-
kKam Ha Java. B Standard Edition u Standard Edition One BK/ItoueHbI KOM-
mouenTsl Portal, TopLink Bmecte ¢ Application Development Framework
u Web Cache. B Enterprise Edition mo6aBiens! ciaenyomire KOMIOHEHTHI:
Forms Services, Reports Services, Discoverer Viewer, Oracle Internet Di-
rectory, Oracle Application Interconnect, Wireless Option u nnrerpamnus
¢ Enterprise Service Bus (ESB). B Java Edition sxoaar kommouneuTsr HTTP
Server, OC4dJ u TopLink Bmecte ¢ Application Development Framework.
Honmoauurenbuas nadopmaus o npogykre Oracle Application Server mpu-
BeleHa B riiase 15.

st pemakmun Oracle Application Server Enterprise Edition umeercs erre
P JOIOJHUTEIbHEBIX OIIIMHA:

BPEL Process Manager Option

HNucrpyment Business Process Execution Language (BPEL, a3k uc-
TMoJTHeHUA OM3HEC-TIPOIIeCCOB) CIPOEKTUPOBAH IJIA PabOTHI B CEPBUCHO-
OpPUEHTUPOBAHHLIX apxuTeKTypax (SOA) u mpumMeHAeTcA OJI CO3aa-
HUSA, afMAHUCTPUPOBAHUSA W Pa3BepPThHIBAaHUA OM3HEC-IPOIECCOB, CB-
3BIBAIOIINX HECKOJbKO mpuiaoskeHuii. OH IOAAep:KUBaeT CTaHIAPTHI
BPEL, Web Services, XML, XSLT, XPATH, JMS u JCA.

Business Activity Monitoring (BAM )

KommonenT BAM ciyKUT AJIA TOCTPOEHUA MHCTPYMEHTAJbHBIX IIaHe-
Je#l peaJbHOr0 BpeMeHU, Ha KOTOPBIX OTOOPAKAIOTCS OCHOBHbBIE MHIU-
KaTopsl npousBoguTeabuocTu (key performance indicator, KPI), co-
IepsKaliie TaHHBIE OT OMOBEIeHUI, MocTynaoInux yepes CeThb.

BI Publisher

HNHcTpyMeHT (hOpMaTUPOBAHUS OTUETOB, IPUMEHIEMbIH AJIA TreHepUupo-
BaHUsS BBICOKOKAUECTBEHHBIX OTUETOB Ha OCHOBe AAHHBIX B (hopmare
XML.

Service Registry
Peectp cay:x6 Oracle Service Registry mossossier my6aukosaTs nudOp-

MAaIlHIo O CAYK0axX 1 CChLIKY Ha aBTOPUTETHYIO cucTteMy (System of Re-
cord) mss SOA-cay:x6.

Komnaexm SOA Suite 0na Oracle Middleware

B stoT KommiexkT BxogaT KomaoHeHTHI Oracle Fusion Middleware mgisa
SOA: BPEL, BAM, aBu:xok Oums3Hec-mIpaBuJj, Enterprise Service Bus
(MexaHu3M obOMeHa COOOINEeHMAMM, MAapIIPYTU3allud W TpaHchopMa-
muu), Web Services Management (BKIouaeT MeHeIKep IOJUTUK U UH-
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CTPYMEHTAJbHYIO TaHeJ b MOHUTOPUHTA), Web Services Registry, a Tax-
JKe aJanTephbl IPUIOKEHUN U TeXHOJOTHUH.

Commaunication and Mobility Server

B osror npoaykT Bxonut kommnoneHT TimesTen, a raxsxe SIP Servlet Con-
tainer, Kaprac aKkTUBaIMK M aKTHUBATODHI, CPEACTBA TOJIOCOBOTO M MO-
OUJIBHOTO JOCTYIIA.

WebCenter

WebCenter — nmocinenussa paspaborannas Oracle madpacTpykTypa Aasa
IMOCTPOeHUs IMOPTaNoB. IIpuMeHsieTcsa IJisd Pa3BePTHIBAHUA MIOPTJIETOB
n Ajax-KOMIIOHEHTOB, OCOOEHHO IJIsI IIPUJIOMKEHUH, CIAeAYIONINX IIPUH-
munam Web 2.0. Bratouaet ¢gopyMbl, cepBep IPUCYTCTBUS, KJINEHT CHC-
TeMbl MTHOBEHHOM mepegaum coobrienuii, Wiki, ycranosiaenne u pas-
pwiB VOIP-BuI30Ba, SIP Servlet Container, API nis Java u Be6-ciry:x0,
unrerpanuio ¢ cucremoii Click-2-dial u mporpaMMHBIN KJIHEHT C IOX-
Iep:KKOI I'0JIOCOBOM CBSA3MU.

Adanmepuvt 05 Fusion Middleware

NwmetoTca amamnTepbl s IPUIOKEHUN, MOHUTOPOB 00pPabOTKM TpamH-
saknuii, EDI u gpyrue.

KommierT Fusion Middleware SOA Suite cay:XKuT 0OCHOBOI apXUTEKTYPHI
uHTerpanuu npuaoxkenuit Application Integration Architecture (AIA).
B ATA BKIOUEHBI TaKKe TOTOBble OM3HEC-00BeKTHI M OM3HEC-IIPOIIECCHI
mox obmum HasBanueMm Process Integration Packs. 9ra apxurekTypa sB-
asiercsa GYHIAMEHTOM IJIA MHTErPaIliy CYIIEeCTBYIONIUX U OYAYIIIUX IIPHU-
noxenuit Oracle.

PacnpepeneHHble 6a3bl JaHHbIX

CYB/] Oracle ciaBurcsa ymeHueM o0pabaThIBATh OUEHb OOJIBIINE 00BEMBI
IaHHBIX U IMOAAEP:KUBATh MHOKECTBO OJHOBPEMEHHO PabOTAaIOIINUX I10JIb-
3oBareseii. Oracle He TOJIBKO XOPOIIIO MACIITAOMPYETCS JIJisi pasBepThIBA-
HUS Ha Bce 60Jiee MOITHBIX OAMHOYHBIX CCTeMAaX, HO MOMKeT OBITH pa3Bep-
HyTa 1 B pacipeieieHHON Koupurypanun. dxseMiaapsl Oracle, passepuy-
ThIe Ha HECKOJbKUX ILIaTGOpMax, MOKHO O0beIUHUTE, IIPEICTABUB B BUE
JIOTHYECKU eIMHOM pacupee/IeHHOM’ 0a3bl JaHHbIX.

B sToMm paspgesie onrcaHbl OCHOBHBIE CIIOCOOBI B3aMMOIEMCTBUSA MEKIy Oa-
3aMU JAHHBIX B paclipeiejieHHOI cucTeMe.

PacnpepeneHHble 3anNpocbl U TPaH3aKUnn

KopnoparuBHble maHHbIe YacTO paciipefejieHbl M0 HEeCKOJbKUM 0aszaM us
coobOpakeHni eMKOCTH U pacupeaesieHnsd cpep oTBeTCTBeHHOCTH. Ho moJib-
30BaTeJIAM ObIBaeT HYKHO 3aIllpPaIlinBaTh UJIN O0HOBJATH pacupeeeHHbIe
IaHHBIE TaK, KaK OyATO OHM HAXOAATCS B OQHOI Oase.
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Kopmopamusa Oracle mepBoil BBesla pachpefefieHHBIe 0a3bl JAaHHBIX eIle
B HauaJyie 1980-x B oTBeT Ha TpeOOBAHUA OPraHM30BATL AOCTYI K JAHHBIM
Ha pasHbIX maardopmax. Pacnpedenennbie 3anpocvl MO3BOJAIOT HU3BJIE-
KaTb JaHHbIe U3 HeCKOJbKUX 0as. PacnpedenieHHble MPAHIAKYUY CIIYKAT
IJsl BCTaBKU, YOAJeHUS WX OOHOBJIEHUS AAHHBIX, HAXOAIUXCS B pac-
npenesieHHON 0aze. MexanusMm AByxGasHOil (pUKcaAIluM, OINCAHHLIN B TJa-
Be 13, rapaHTHUPYeT, UTO BCe CepPBephI 0a3 JaHHBIX, YUACTBYIOII[NE B TPaH-
3aKIUU, 00 3a)UKCUPYIOT, OO OTKATAT ee. POHOBBIE IIPOIECCHI BOC-
CTAHOBJIEHUS TapaHTUPYIOT HEIIPOTUBOPEUMBOCTD 0ashl JaHHBIX IIPU c6oe
CIHCTEMBI BO BpeMs 00paboTKM pacipeaeeHHOl TpaH3akiuu. Korga oTka-
3aBIllas CUCTEMA CTAHeT AOCTYIIHA, TOT JKe CaMbI IIPOIlecc 3aBEPIIUT pac-
mpeeeHHbIe TPAH3aAKI[UHU.

PacnpenesienHble TPaH3aKIIUU MOKHO Pealn30BaTh TaKiKe C IIOMOIIBIO
pacmpocTpaHeHHBIX MOHUTOPOB TpaHsakiiuii (TP), koTopslie B3auMoaeiicT-
ByroT ¢ Oracle mo crangapraomy (X/Open) unrepdeiicy XA. B Oracle8i
ObLI moOaBJIeH MEeXaHN3M KOOPAUHAIINY TPaH3aKIINI IOCPEACTBOM cepBepa
Microsoft Transaction Server (MTS), mosTomMy Temephb pacrpemeeHHAS
TpaH3aKIusd, nauiunnuposanaaa MTS, Mo)keT pacpocTpauAThCA 1 Ha 6a3y
mauubix Oracle.

Heterogeneous Services

Komnoonent Heterogeneous Services mosBoJisier obpariathbea us CYB]I Ora-
cle x JaHHBIM, XPAHAIUMCA B APYIUX 6a3aX, ¥ CTOPOHHUM CJIYKOaM C II0-
MO0 00001[eHHEBIX nHTepdelicoB yeTanoBaeHus ceasu ODBC u OLE-DB.

HomosHuTenbHBIN KOMIOHEeHT Transparent Gateways mosb3yercs aresara-
MU, CHEIHaJbHO Pa3pabOTaHHBIMU [ PA3JUUYHBIX OKOHEUYHBIX CHCTEM.
ITOT KOMIIOHEHT II03BOJIAET (DOPMYJINPOBATH 3aIIPOCHI Ha TUAJIEKTe I3bIKa
SQL mns Oracle u orupaBaaTs ux apyroit CYB]I. IIpu sTom 3ampoc aBToMa-
TUYECKH U ITPO3PAUHO JJId MOJH30BaTe A OyAeT TPaHCANPOBAH HA JUATEKT
SQL, MOHATHBIA HCTOUYHUKY JaHHBIX. IIoMMMO IpemoCcTaBIeHUs OOCTYIIa
K cropouHUM SQL-cay:xb6am kommoueHT Heterogeneous Services peanusy-
€T TPaH3aKIIMOHHOCTh C IIOMOIITHI0 TPOTOKOJIa ABYyX(hasHoi pukcaruu Ora-
cle musa npyrux 0as JAHHBIX U IPOIEAYPHBIX CJIYKO, KOTOPBIE BHI3LIBAIOT
HaOMCaHHbIEe HA S3BIKE TPEThero IOKoJieHusA (GYHKIMH B CHCTEMaxX, He
yupasasembrx Oracle. ITosb3oBaTess B3ammozeiicTByeT ¢ 0a30i HaHHBIX
Oracle Tak, 6yATO Bce 00BbEKTHI XpPaHATCA B Heil, a KommoueHT Heteroge-
neous Services Ipo3payHO 00pAIAETCA K «Uy:KOii» 0a3e TaHHBIX OT UMEHU
M0JIb30BaTENIA.

CpeactBa nepemeL,eHUS JaHHbIX

IIpu ucmoab30BaHMM pacupeeIeHHbIX 0a3 JaHHBIX YacTo TpedyeTcs mepe-
MeIllaTh JaHHbIe U3 0AHOM 0assl nanHbIX Oracle B m1pyryro. A nHorza Heoob-
XOAMMO OPTaHM30BaTh HECKOJBbKO KOIIMU OSHOU M TOH Ke 0a3bl B Pa3HBIX
MeCTaxX, YTO0bI YMEHBIIIUTh 00'eM CETEBOTO TPadUKa WU MMOBBICUTH J0C-
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TYIIHOCTh JAHHBIX. BBl MOKeTe SKCIOPTUPOBATh CAMHU JaHHbBIE U CJIOBAPU
IaHHBIX (MeTaJaHHbIe) M3 ONHOM 0as3bl ¥ MMIOPTUPOBATHL UX B APYIYIO.
B Oracle Database 10g ansa sxkcmopTa/mMOopTa Oblia peaau30BaHa BBICO-
KOCKOpOCTHAA romina gauHbeix (data pump).

Oracle nmpeaaraer MHOI'O IPYTrUX AOMOJHUTEIbHBIX CPEICTB 9TOM KaTero-
puu: ImepeHOcCHMMbIe TabJMUYHBIE HPOCTPAHCTBa, KoMmoHeHTHI Advanced
Queuing u Oracle Streams, a Tak:ke peleHUs I U3BJIeUEHUA, TpaHCHOP-
manuu u 3arpysku (ETL) nanubix. PaccMoTpuMm ux mogpobHee.

nepeHOCI/IMbIe TabnnyHble NPoOCTpaHCTBa

ITepenocumble TabJIMUYHBIE ITPOCTPAHCTBA BIE€PBHLIE MOSBUJINCH B BEPCUU
Oracle8i. BmecTo TOoro uTo6bI 3aIIyCKaTh MPOIECC 9KCIIOPTa/UMIIOPTa, KO-
TOPBIH cOpPachIBAeT JaHHBIE W OIMMCHIBAIOIINE UX CTPYKTYPHI B IIPOMEIKY-
TOUHBIN (DAl AJIS IMOCJIenyIoINeil 3arpy3Ky, MOKHO IIepeBeCcTH TabJInuyHOoe
IIPOCTPAHCTBO B PEKUM UTEHUSA, IEPeHEeCTU UJIN CKOIIUPOBATH €TI0 13 OAHOMK
06a3bl B APYTYIO, a 3aTeM CMOHTHUPOBATL. IIpu 5TOM B MCXOAHOUN ¥ KOHEUHOM
0asax cJioBapH, OIMCHIBAIOINME TAOJIMYHOE IIPOCTPAHCTBO, MOJKHBI OBITH
ONVHAKOBBIMHU. TaKOH MeTOJ IO3BOJIAET COKOHOMHUTH HEMAaJI0 BPeMeHU
B cJIyuae mepeMeIneHuA OOJIBINTNX 00HbeMOB JaHHBIX. HaunHada ¢ Bepcuu
Oracle Database 10g M0OXHO IIePEHOCUTH TAOJINUHEIE IIPOCTPAHCTBA MEXKIY
PasIUUYHBIMY IIATGOPMaMU UJIU OTIEPAIIMOHHBIMU CUCTEMAaMMU.

Advanced Queuing n Oracle Streams

KommnomenTt Advanced Queuing (AQ), BuepBble IOABUBIIKiiCS B Bepcuu Ora-
cle8i, mo3BoJIsIET AaCHHXPOHHO IIOCHLIATH COODOINEHNA M3 OLHON 6as3hl maH-
HbIX Oracle B npyryio. IIocKOJIBKY COOOIIIEeHNA XPAHATCSA B OUepear BHYTPHU
6a3bl JaHHBIX U IIOCBLIAIOTCA ACUHXPOHHO, KOTIa YCTAHABINBAETCS COEIM-
HeHNe, HaKJIafHble PACXOALI 1 00'beM CEeTEeBOro TpaprKa OKas3bIBaIOTCH I'0-
pasmo HuiKe, YeM IIPU MCIIOJIb30BAHUY TPASUIMOHHBLIX CIIOCO00B rapaHTH-
POBaHHOI JOCTABKM C IIOMOIIBIO IIPOTOKOJIA ABYX(ha3HOM (pUKCAIIUY TPAH-
3aKIIN, BKJIOUAIOIEN MCXOMHYIO 1 KOHEeUHYI0 6a3bl faHHBIX. CoxpaHasa
JKe coolIeHuA B 0ase, AQ obecrmeunBaeT 0oJee HaJeKHBIII MeXaHU3M BOC-
CTAHOBJIEHU S, YeM IIPU APYTUX pearusanuax ouepeneil ¢ XpaHeHueM co00-
mieHU# B (hailJI0BOM cucTeMe.

Hannune mexanusma mnepegaum coobirenuii B Oracle oTKpbIBaeT BO3MOMK-
HOCTh pa3paboTKu 1 pa3BepThHIBAHUS pellleHnil Ha 6ase myOaIuKaIiuu /mo-
MUCKY C IPUMEeHeHNeM IIPaBUJI JJIS OIPeAesIeHUA IOAINCABIINXCS IPUJIO-
skeunii. Korga B ciucKe pacchblIKY MyOJIUKYeTCS HOBBIM KOHTEHT, aHAJI-
3UPYIOTCA 3aJaHHbBIE AJI 9TOTO CIIMCKA IPaBUJa U IPUHUMAaETCs PelleHue,
KakuM IOAIMCUMKAM OH HOJIYKeH OBITh OoTIpaBJyieH. IIpu TakoM moaxomie
eIUHCTBEHHLII CIINCOK PACCHIIKKU MOKeT 3)(PeKTUBHO O0CIYKUTEL IIOTPEO-
HOCTH PAas3JIMUHBLIX COOOIIEeCTB HMOAINCUYNKOB. B mepBoii Bepcuu Oracle9i
B KoMmoHeHT AQ ObL1u Jo6aBIeHEI MoAgepkKa XML u nHTerpamus ¢ Kara-
sorom Oracle Internet Directory (OID).
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Bo BTOpOIit Bepcuu Oracle9i kommoneHT AQ ctaa yacThio mogcucrteMbl Ora-
cle Streams. ITocenHAsA COCTOUT U3 TPEX OCHOBHBIX KOMIIOHEHTOB: PEILIN-
Kalusa [0 JKypHany AJA cOopa HAaHHBIX, oUepelu s IPOMEKYTOUHOTO
XpaHeHUs NAHHBIX U OIpeAesisgeMble MOJb30BaTeJeM IIpaBuJa IoTpebdse-
Hua pauubix. Haumzasa ¢ Oracle Database 10g Streams BKiIrouaeT Ioj-
nep:kKy Texmomorum Change Data Capture (orcie:xkuBanue M3MeHEHUH
B ICTOUYHUKAX JAHHBIX) 1 nepenaun Paiiaos. Ilogcucrema Streams ympas-
asiercs us nporpammsel Oracle Enterprise Manager u 6osiee moapo0Ho oIru-
caHa B riiase 13.

N3BneyeHune, TpaHcopmMaLms 1 3arpyska gaHHbIX

HNucrpyment Oracle Warehouse Builder (OWB) cay:kut s npoekTupoBa-
HUJ IIeJIeBhIX 6a3 JTaHHBIX, 0COOEHHO MCIOJIb3YEeMbIX B KAUeCTBE X PAaHUIIUII]
(data warehouses), u mpemocTaBIAeT PEO3UTOPUN MeTamaHHBIX. OgHAKO
OH 0oJiee ITUPOKO M3BECTEH KaK rpaduuecKuii MHCTPYMEHT HOCTPOEHUS
oTobOpasKeHusA MCXOAHOII 0a3hbl Ha KOHEUHYIO M TeHepalluu CIleHapueB m3-
BJIeUEeHU A, Tpauchopmanumu u 3arpys3ku ganaeix (ETL). OWB nmoabsyercs
cpeacrBamu ETL, koropsie BuiepBhie ObL1u BeTpoeHbl B CYB]L B Bepcuu Ora-
cle9i. OWB mocrasasercs B cocraBe CYB]I Oracle naunnas ¢ sepcuu Ora-
cle Database 10g Release 2. M&I ontuitieM ero 6oJiee moapo6uo B riaase 10.

Homomuurensuo Oracle mpeasaraeT MHCTPYMEHT MHTerpanuu fauabix Ora-
cle Data Integrator (ODI), koropslii He Tak TecHo cBasaun ¢ CYB]I Oracle,
kax OWB (xora 6asa gamabeix Oracle mosxeT OBITH KaK HUCXOMHOM, TAK U KO-
Heuwoir). Oracle Data Integrator ocHoBaH Ha mpoAyKTe KOMIIaHUKY SUNOP-
sis, mpuobperennoit Oracle. ITomumo cpeacts ETL ODI moxkeT reHepupo-
BaTh KOJ BeO-cy:K0 A pa3BepThIBaHUA B apxurekType SOA u ABisercsa
KJIIOUeBBIM KOMIIOHEHTOM cTparernu unterpanuu ¢ SOA, peaan3oBaHHOMN
B Oracle.

Cpeﬂ,CTBa noBbilLeHUNd NPpon3BoanNTEeJSIbHOCTU

B Oracle numeercss HECKOJIBKO MEXaHU3MOB, CIEIUAIBHO IIPeIHA3HAUYCH-
HBIX JJIS HMOBBIIIEHUS IIPOU3BOAUTEILHOCTH B ONPEAEJIeHHLIX CUTYAI[UAX.
MbsI oTHeCIM MX K ABYM KaTeropusaM: pacliapaJiielnBaHue padboThl 6a3bl
IaHHBIX U OPTaHU3aIlNA XPAHUINI TaHHBIX.

PacnapannennBaHue pa6OTbI 0a3bl AAHHbIX

PacnapasniennBaHMe ITOBLIIITIAET CKOPOCTH BLITIOJIHEHU S 3aIIPOCOB, HACTPOM-
KM U oOCay:KuBaHUA 6a3bl JaHHBIX. Pa30duB OMHY 3amauy Ha HECKOJBKO
MEHBIIINX IT0/I3a1a4, KasKAasa 13 KOTOPHIX BHIIIOJHAETCA B OTAEJIHHOM IIPO-
mecce, MOXHO BeCbMa 3aMETHO IIOBBICUTH HPOMBBOAUTEIHLHOCTH HEKOTO-
PBIX omepamuii B 6ase HJaHHBIX. BOT HEKOTOpPEIE THUIILI 3aIIPOCOB, KOTOPhIE
MOTYT OBITH pacHapasiieleHbl:
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¢ CKaHMUpPOBaHME TAOJHUIILI;

® BJIOKEHHBIE ITUKJIBI;

® coexvHeHUE TAOJIUI] METOOM COPTUPOBKYU U CIAUIHUI;

e rpymnnupoBka GROUP BY;

¢ mnoxzamnpocsl Tuia NOT IN (aHTHCOEIUHEHNE);

® ompefeJeHHBIE T0JIb30BaTENIEM (DYHKIININ;

* CKaHWPOBaHUE MHAEKCA;

e SELECT DISTINCT UNION u UNION ALL;

® coemuHeHUE TAOJIUI] METOJOM XEIINPOBAHUA;

e ORDER BY u arperupoBaHue;

® coemuHEHWUe TUIIA «3Be3ga» 1o outouiM nHAeKcaM (bitmap star joins);

® coemuHeHUe mo ceknuaM (partition-wise join);

* XpaHuMBIe TIpoIreaypsl (Ha A3bikax PL/SQL u Java, a Tak:ke BHeIITHUE
TOATIPOTPAMMBI).

ITomMmuMoO 3amIpOCOB pacrapasjieJUBAHUIO IOAIA0TCs MHOTHE APYTUe CPel-
ctBa Oracle. O mapaJiienbHBIX OIlepaluaX Peub MMoiaeT B riaase 7.

OpraHM3au,m| XpaHUnuLl AaHHbIX N OunsHec-aHanus3

XoTsa pacmapajLieJnBaHue IOBHIIMIaeT nmpoussogureabuocTs CYB]I Oracle
B II€JIOM, K OBICTPOJEHCTBMIO CHUCTeM Ou3Hec-aHaJIM3a ¥ XPAHWJINIL JaH-
HBIX IIPEeIbABJIAIOTCSI 0Co0bIe TpeboBauusa. Co MHOTMME 13 HUX MBI II03HA-
KOMHUMCS ceiiuac, a 6oJiee IOAPOOHO IPOAYKTHI 1 CPEACTBA, OTHOCSIIIMECS
K OM3Hec-aHAJIN3Y U XPAHUJININAM JAHHBIX, OMKMcaHbl B riase 10.

BuToBble MHAEKCbI

B Oracle 7.3 6bL1a J00aBiaeHa HMOAAeps;KKa OMTOBBIX MHIEKCOB, 00eCIIeUn-
BaIOMHX OLICTPYIO BBIOOPKY HEKOTOPBLIX THUIIOB JaHHBIX. JIyulile Bcero ou-
TOBBLIE MHIEKCHI paboTalOT AJA CTOJIOIOB, B KOTOPBIX UMCJIO PAa3JIAYHBIX
3HAUYEeHHNI MaJIo II0 CPABHEHHIO C OOII[MM UMCJIOM CTPOK B TaOJIMIIE.

B 6uToBOM mHIEKce He XpaHATCA (paKTUUeCcKHe 3HaueHus. BMmecTo aTOro
KaKJI0MY BOSMOYKHOMY 3HAUEHUIO COIIOCTABJIAETCS OOUH OUT, KOTOPHII pa-
BeH 1, ecJiM CTPOKAa COJAEpP:KUT 9TO 3HaueHue, u 0 B IIPOTUBHOM cJryuae.!
ITogpo6HO 6MTOBBIE MHAEKCHI pACCMAaTPUBAIOTCS B IJiaBe 4.

1 3mech aBTOPBI AOMYCTUIN HETOYHOCTE (DOPMYJIUPOBKK. B OUTOBOM MHAEKCE KasK-
IOMY 3HAYEHUIO KJII0Ya COMlOCTaBieHa OuroBas Kapra. KosiuuecTBo 6uT B GUTO-
BOIi KapTe «PaBHO» KOJUYECTBY CTPOK B TaOJIUIIE, TO €CTh KaKIbIil OUT COOTBET-
cTByeT cTpoKe. Eciiu cTpoKa Comep KuT 3To 3HAUeHUe KJI0UYa, TO COOTBETCTBYIO-
i 6uT B 6MTOBOI KapTe paBeH 1, nnaue 6ur paseH 0. IIpu gocTyme 1o 6UTOBO-
My UHIEKCY HoMepa 6UTOB KOHBEePTUPYIOTCA B rowid cTpok. — ITpum. Hayy. ped.
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ontnmMmusauunsa 3anpocoB TUMNa «3Be3ga»

TUOUYHBIA 3aIpoCc K XPAaHUJIUINTY JaHHBIX afpecoBaH OOJBITION mabauue
@axmos, KoTopas CBA3aHa BHEITHUMH KJIOUaMU C TOPa30 MEHBIIUMH 110
pasmepy mabauyamu usmeperuii. B sepcum Oracle 7.3 6bL1a peasnsoBaHa
ONTUMU3ALUA TAKUX 3ANPOCO8 MUNA «38e30a». BHIUTPHINI B IPOU3BOIU-
TeJILHOCTU JOCTUTAETCS 34 CUET IIOCTPOCHUS AeKapToOBa IPOU3BeAeHU Tab-
JIVIT U3MEePeHU 1 MOCJIeIYIOIero eTMHCTBEHHOT0 COeJNHEeHU S C TabIuIen
daxros. B Oracle8 sTor MexaHM3M IIOJYUYNJ AajJbHeHIIee pasBUTHE U Ha-
3LIBAETCS NAPALLCSbHbLM COCOUHECHUCM MUNA «38e30a» Nno OUMmMo8vLM UH-
Oerxcam (parallel bitmap star join). B Hem nCIOIB3YyIOTCS GUTOBLIE UHIECK-
CBI TI0 BHEIITHUM KJIOUaM TaOJIUIT U3MePeHUH, YTOObI YCKOPUTDH BBIUMCIIE-
HUe COeIMHEeHUNA TUIIa «3Be3a» IJIA O0JBIITOTr0o KOJUUEeCcTBa TaOJUIl U3Me-
peHmii.

MaTepuannsoBaHHble NpeacTaBneHUs

Hauunnas ¢ Oracle8i, maTepuannsoBaHHbIe IIPeNCTABJICHNA OBLIN eIle OJ-
HUM CIOCOOOM CYIIEeCTBEHHO IMOBBLICUTH CKOPOCTh BBLITIOJHEHUSA 3aIpPOCOB.
Wpesa sakaoouaercsa B TOM, UTO MHMOpPMAIHA, U3BJIeUEHHAS U3 TAOIMIILI
¢daKTOB, TPYHNUPYETCA IO 3HAUEHUAM II0JIeN 13 Ta0JINIl U3MEePEeHUH, 1 I10-
JyUYeHHbIe CBOAHLIE NAHHBIE COXPAHANOTCSI B BHUAe MAaTEePHUATHN30BAHHOTO
IIpencraBJI€HUA. ECJII/I 3aIIpoC MOJKET NCIIOJIB30BAaTh 3TO IIpeacCTaBJI€eHUEe, TO
OH IIPO3PavHO AJIA I0Jb30BaTe A IIepeagpecyerca K HeMy. B Kaxkmoil Bep-
cuu Oracle MOABIAIOTCA HOBBIE CIIOCOOLI OIITIMU3AINMY PA0OTHI C MaTepUa-
JIN30BAHHBIMHY IIPECTABIEHUAMMU.

AHanutnyeckue pyHKUNN

B Oracle u apyrux CYB]I Bce 3ameTHee TeHIEHIIUA BKJIIOYATH aHAJIUTHYE-
CKHe U CTaTUCTUUYeCKHue QyHKIIuU, focTynHble 13 SQL. BriepBrie Takas Bo3-
MOXKHOCTB ITosABMIachk B Bepcuu Oracle8i, korga 06111 BKJIIOUYEHEBI PYHKITAN
CUBE u ROLLUP. Ha ceromguAamaunii [eHb UMEIOTCS TaK:Ke QYHKIIUYU paH-
JKUPOBaHUsA, OKOHHBIE arperaTHble (GYyHKINU, GYHKIUU 3amasgblBaHUI
U OlleperKeHus, JUHeNHasaA perpeccus, JeCKPUINTUBHBIE CTATUCTUKU, KOP-
pensanus, Kpocc-Tabyasaiiusa, MpoBepKa TUIIOTe3, IOAO0p paclpeneleHus
u anaaus IIapero.

Moacncrema OLAP Option

IToncucrema OLAP Option (pusuuecku coxpansaeT MHOTOMEpPHBIe KyObI B pe-
aamuonHoi 6aze Oracle. Yaillie Bcero K sTuM Ky0am 00paIjaroTCs ¢ IOMOII[bIO
SQL, xorsa umeercsa u Java API. Haunnasa ¢ Bepcun Oracle Database 11g
ontumusaTop Oracle pacmosHaeT ypoBHU BHYTPHU Ky00oB. B pesyianTare Jro-
0011 MHCTPYMEHT OM3Hec-aHaI13a MOMKET ITPO3PauHO AJIA M0JIb30BaTe s IO-
JYUYUTH BRIUTPBHIII OT IMTOBBINIIEHU S TPOou3BoAUTEeIbHOCTH. OOHOBJIEHU S 3HA-
YeHUH B Ky0ax Telephb BHITOJHAIOTCA aHAJOTUYHO OOHOBJIEHUIO MaTepua-
JN30BAHHBIX IPEACTABICHUM.
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Nopcncrema Data Mining Option

Hauwumas ¢ Bepcuu Oracle9i B8 CYB]l BcTpoeHbBI MOMYIAPHBIE aJITOPUTMBI
moosrum gaHHbIX. OHU BKJIIOUEHEI B mogacuctemy Data Mining Option, a 06-
patuthbca K HUM MO:KHO mocpeactBoM PL/SQL mau cmenmumanbuOro Java
API. Ilpuno:kenus aasa DOOBIYM TAaHHBIX, B KOTOPBIX IIPUMEHSIOTCS 3TH
aJITOPUTMBI, OOBIYHO ITUIIYTCA ¢ TOMOIILIO mporpaMmbl DataMiner mpous-
BozacTBa Oracle ujim MHCTPYMEHTOB, IIOCTABISIEMbIX KOMIAHUAMU-IAPTHE-
pamu Oracle, manmpumep InforSense niu SPSS. B moacucreme Data Mining
Option maa Oracle Database 11g peanmusoBaHbBI CIeAVIOIINE AJITOPUTMBI:
HauBHaaA 6GaliecoBcKasA (DUIbTPAIlUA, acCOIUAIINM, afalTUBHLBIE OaiiecoB-
CKUue ceTH, KJjacTepuaalius, MAIlIMHBI OIMOPHBIX BeKTOopoB (SVM), dakTo-
pusanua HeoTpunareabHoil Mmarpuiibl (NMF), nepeBbsa perenuit u 0606-
IIeHHbIe INHeHHbIe MOJEJIHN.

WHcTpyMeHTbl BM3Hec-aHanusa

K xpanuawumniam gauabix B Oracle o0bI1uHO o6paraoTcs U3 UHCTPYMEHTOB
Ou3Hec-aHAJIN3a U3BECTHBIX CTOPOHHUX MOCTABITUKOB. OqHAKO II0 Mepe TO-
ro Kak xopmoparus Oracle pacmiupsier CIIeKTp IpeIIoKeHnil, mpuodperasa
Ipyrue KOMIIaHUWU, BCe UaIlle MPUMEHAIOTCA IpeljaraeMble €0 IporpaMm-
Mbl. M3HauansHO B coctas Oracle BKJIrouaanch TOJABKO MHCTPYMeHTHI Ora-
cle Discoverer u Reports (oHu 10 cux mop BXoaAaT B coctaB Application
Server MM IOCTABJSAIOTCA B cocTaBe oTAesibHOro npoaykra Oracle Busi-
ness Intelligence Standard Edition Suite).

darmarckum npoxykrToMm Oracle B sToii ob6sactu asiaderca Oracle Busi-
ness Intelligence Enterprise Edition Suite (OBI EE), KoTopsiil mepBoHa-
YaJIbHO BKJIIOYAJ MPOAYKTHI ObIBINEH Kommanuu Siebel Analytics: Oracle
Answers, Dashboards, Delivers, BI Publisher u Office Plug-ins. B mpo-
nykTte OBI EE Plus aTo ipeaosxeHre OBIJIO PaCITUPEHO 3a CUeT KOMIIOHEeH-
ToB Kommauuu Hyperion: Foundation Services, Interactive Reporting,
SQR production reporting, Financial Reporting, SmartView for Office
u Web Analysis.

g mocrpoernsa OLAP-ky6a u comyTCTBYIOMNX GYHKIIUHA HE3aBUCUMO OT
XPaHWININA JAaHHBIX B 0a3e Temnepb JocTyleH KommoueHT Essbase. ITogmHo-
skectBo OBI EE BKroueHo B nmpogykT Business Intelligence Standard Edi-
tion One Bmecrte ¢ pegakmueir CYB]I Oracle Standard Edition One u Oracle
Warehouse Builder.

Oracle mpezgjaraer Takske NPUJIOMKEHNA OM3HEC-aHAIMN3a, BKJIIOYAIOIINE
CpeACcTBa MOJEeJMPOBAHNA JaHHBIX, UX aHAJIN3a U FreHepalii OTYETOB; IPU
STOM OHM YK€ 3aIll0oJHEHBI M'OTOBBIMHM MeTafaHHLIMU O OmsHece. K (uar-
MaHCKUM npuiaoxenuam orHocsarca Oracle Business Intelligence Applica-
tions (upexHee maspauue Siebel Business Analytics Applications) u Hype-
rion Financial Performance Management Applications.
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CpeacrtBa ynpasneHus 6a3on gaHHbIX

B Oracle Bka0OUeHO MHOTO (QYHKIINIH, YIPOINAKIINX aIMIHNCTPUPOBAHNIE
0aspl maHHBIX. KapamHaabHO sTa 00JacTh yayuinuiaach B Bepcum Oracle
Database 10g, a B Oracle Database 11g ee sBoOuA IPOAOJIIKNAIACE B CTO-
poHy OO0JbIIIell aBTOMATH3AIMN HACTPOWKU U yOpaBjeHUs. Eciau BB mpo-
IoJIJKaeTe afMUHUCTPUPOBATL 6as3bl saHHBIX Oracle mo crapuHKe (Hampu-
Mep, C IIOMOIIBIO ClleHapueB), HO cOOMpaeTech IepeiT Ha HOBYIO BepCHUIo,
TO caMOe BpeMs IIePeCMOTPETh CBOM IIOAXO0/I.

Hauunas ¢ sepcunu Oracle Database 10g cratucTuka codupaercs aBToMa-
TUUYECKN 1 COXPaHseTCA B perosuTopuu padboueii marpysku Automatic
Workload Repository (AWR) BuyTpu 6a3nl JaHHBIX. ABTOMATUYECKUN IH-
arHocTuyecKuii MoHUTOP 6as3bl maHHBIX Automatic Database Diagnostic
Monitor (ADDM) nepuoanueckn o0pabaThbIBA€T CTATUCTUKY U IIOCBLIAET
OIOBEIleHNsA O BO3MOMKHBIX IIpobsgemax mporpamme Oracle Enterprise
Manager, B KOTOPOI MOKHO IIPOaHAJN3UPOBATE CUTYaI[UI0 60Jiee moapoo-
HO W, ecJii HeoOXOAMMO, IPUHATH Mephbl. HeKoTophkle GyHKIMU, TeIeph
TOJIHOCTHIO aBTOMATHU3WPOBaHHLIe, HanpuMmep, Automatic Memory Mana-
gement (aBToMaTHUeCKOe yIIpaBiieHNe TaMAThI0), TaKKe MOJb3YIOTCA TaH-
HBIMU, coxpaHaeMbIMu B AWR.

ABTOMaTH3UPOBaHHBIE PeKOMeHIaIuu, KoTtopble gaetr Oracle, ocHOBaHBI
Ha COCTOSHUY 6a3hbl JAHHBIX, OJU3KOM K peaJibHOMY BpeMeHu. HacTo peKo-
MEeHIAINK OKasbIBaloTCsA 60jiee TOUHLIMU, UeM OBLIO BO3ZMOYKHO PaHBIIIE
IIPU UCIIOJIb30BAHUY PYUHBIX IPOIeAYyP. B caenyomux pasaeiax MbI IOKa-
JKeM, Kak 9To Bauser Ha nporpammy Oracle Enterprise Manager, momoJ-
HUTeJbHbIE MaKeTwl, mogcucrtemy Information Lifecycle Management, pe-
3epPBHOE KOIUPOBAaHUE U BOCCTAHOBJIEHUE, a TaKiKe Ha JOCTYIIHOCTDH 0a3bl
ITaHHBIX.

Oracle Enterprise Manager

IIporpamma Oracle Enterprise Manager (EM) BKJifoueHa B GOJIBIIIMHCTBO
penaknuit CYBI. EM mpenocraBiaseTr nHQPPACTPYKTYPY AJIA CO3TAHUST UH-
CTPYMEHTOB aAMUHUCTPUPOBaHUs 0as3bl JaHHBIX 1 HTML-unTepdeiic qia
YIPpaBJIE€HUSA MOJIb30BATENAMM, SK3eMILIAPAMY U PA3JINUYHBIMU IIOJCUCTE-
mamu. C momornbo EM mMoskHO Takske agmuHucTpupoBaTh Oracle Applica-
tion Server, Oracle Applications, omepamnuonnyio cucremy Linux u mpo-
rpaMMHBIE IPOAYKTHI APYTUX IMOCTABIUKOB.

Ha KoHcosb 6a3bl JaHHBIX B TeKyIneil Bepcuu Oracle BeiBoguTCS MHPOP-
MaIuA O COCTOAHUY 0a3bI JaHHBIX, JOCTYITHOCTH, CXeMe, KOHGUTYypPaAI[uU
CPEeJCTB IepeMellleHnsa NaHHBIX u compoBoxxkaenuu I10. B Oracle Data-
base 11g nmosaBuJcs HOBBIN nHCTPpyMeHT Support Workbench co cBoeit un-
GPacTPYKTypOl AMATHOCTHUKMU, IIpeJHAa3HAUEHHOU MIJIA Iepegauud HHGOP-
MaIli1 O BOBHUKIINX IIpobJieMax B cay:KOy TexHUUecKou nogaep:kku Ora-
cle. OgHoBpeMeHHO K penosuTopuio EM Moryr o6parlarsbcsa HeCKOJIbKO aj-
MUHHUCTPATOPOB 0a3 JaHHBIX.
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PasBepryTs EM MOKHO pPasHBIMH CIIOCcO6aMM: KaK IeHTPAIbHYIO KOHCOJb
IJIs1 MOHUTOPUHTA HEeCKOJbKUX 6a3 TaHHBIX C IIOMOIIBIO aT€HTOB, KaK «KOH-
COJIb IPOAYKTa» (II0 YMOJYAHUIO YCTaHABINBAETCA BMECTe ¢ KaxKI0i 0a3oit
TaHHBIX) WIM IJIA YOAJEHHOTO AOCTyIa (9TOT PEKMM HHOTIA HA3bIBAIOT
«cTynuiiHbIM» ). Ecau Enterprise Manager pasBepHYT KaK IleHTpajJbHasa
KOHCOJIb, TO ero HaswkIBaioT «IleHTpom ymnpasienus pemietkoii» (Grid Con-
trol) 1 MCIIONB3YIOT AJisi OBICTPOM YCTAHOBKM IPOTrPAMMHOI0 O00eCIeYeHU s
Oracle, moATr0TOBKY K paboTe 1 aBTOMATU3UPOBAHHOTO HAJIOKEHHUA 3aIjIaT.

IToagmuOMXKecTBO QyHKITMOHATILHOCTH Enterprise Manager goctymso B 6po-
ysepe Microsoft Pocket PC Internet Explorer ama KIIK ¢ momortisio mpo-
rpammbl EM2Go, crioco6HOI caeaquTthb 3a coctossaueM CYB]I Oracle u cepse-
pa Oracle Application Server.

Information Lifecycle Management u ILM Assistant

IToxgcucrema yupaB/IeHUS »KU3HEHHBIM ITUKJIOM nH(popmarnuu Information
Lifecycle Management (ILM), moaBusmiasica B 2006 roxy, mpemsocTaBJIsgeT
cpeAcTBa IJid OIpelesieHus KJIAacCOB NAHHBIX W YPOBHell xpaHeHus. [Ipu
ATOM OHA IepeMellaeT JaHHbIe HA Te YPOBHU XPaHEHUs, KOTOpPbIe obecie-
YHBAKOT ONTHMAJIBHOE COUeTaAHUE IIPOU3BONUTEIbHOCTH U CTOMMOCTH. VH-
Teppeiic ILM Assistant gis macTpoiiku u agMmuaucTpuposanusa ILM Mosx-
HO 3arpysurs ¢ caiita Oracle Technology Network o agpecy http://otn.or-
acle.com. ITogpo6HyI0 nH(pOPMAIIUIO BBl HaliileTe B IIaBe 5.

Pe3epBHoe KormpoeaHue N BocCtaHoBJ1IeHNne

Kaxxgomy agMuHUCTpaTOpPy 0a3bI JAHHBIX M3BECTHO, UTO Pe3epBHOE KOIIH-
poBaHUe — CKYYHOe, HO HeoOXoauMoe 3aHaTre. Eciiu pesepBHAA KOS CHSI-
Ta HEIIPABUJILHO, TO BOCCTAHOBJICHNE C Hee CUJILHO 3aTPYAHEHO, a TO X BOBCE
HeB0O3MOKHO. K corkasieHnio, BAXKHOCTh 9TOM MOBCESHEBHOM 3aJaul YacTO
OCO3HAIOT JINIIb II0CJIe YTPAThl KPUTHUECKH BAXKHBIX JAHHLIX B Pe3yJIbTaTe
c60s1 cucTeMbl. B cieyoiux pasgeaax Mbl PACCKAMXKeM O HeKOTOPBIX Cpejl-
CTBax, IPUMEHIEMbIX JJI Pe3ePBHOI0 KONUPOBaHUs. Bojee moapobHo cTpa-
Teruy Pe3epBHOr0 KONMPOBAHUS M BOCCTAHOBJIEHHUS, 4 TAKIKe MMEIOIIHNecs
BO3MOJKHOCTU MBI 00CyauM B ryiase 11.

Recovery Manager

OcHOBHBIE BUABI PE3€PBHBIX KOIIMI: MOJHAS KOMUSA 0a3bl JAaHHBIX (Hau0Oo-
Jlee 4acTO BCTPeYaeTcs), KOMUS TaOJIMUYHOrO MPOCTPAHCTBA, Komus daiiiaa
IaHHBIX, KONWS yIpaBisiolnero ¢aija ¥ KOIusA apXMUBHOTO JKypHAaJa.
B Bepcum Oracle8 mosBuiach mporpamma Recovery Manager (RMAN),
¢ TIOMOTIThI0 KOTOPOIi cepBep YIIPaBIAeT Pe3ePBHLIM KOIUPOBAHUEM U BOC-
CTaHOBJIeHHEM 0a3bl JaHHBIX, UCIOJIL3YA XPAHAIIUICS B Hell KaTajaor Boc-
cranoBienus (Recovery Catalog). RMAN ymeer aBTOMaTH4eCcKU HAaXO-
IUTh, KOMUPOBATDH U BOCCTAHABIUBATD (ITOJTHOCTHIO UJIU 0 OIIPEIeIEHHOTO
MoMeHTa) Gaiiabl JaHHBIX, YIPaBJISIONNe (Paiiabl M apXUBHbBIE JKYPHAJIEI.
Hauwunmas ¢ Bepcuu Oracle9i RMAN moskeT ImepesamycKaTh IIPOIIECC pe-
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3ePBHOT'O KOIMTMPOBAHUA NI BOCCTAHOBJICHUA U PeaATU3yeT MOJUTUKY OKHA
BOCCTAHOBJIEHUS IO UCTEUEHUM CPOKA XpaHeHud pesepBHOM Konuu. B Ora-
cle Enterprise Manager mmeerca rpadpuueckuii marepdeiic ¥ RMAN.
B Bepcun Oracle Enterprise Manager 10g mosaBHUJICSA YCOBEPIIIEHCTBOBAH-
HBIM ILIAHWUPOBIIUK 3aJaHUI, C MOMOIIBI0 KOTOPOTrO MOKHO HACTPOUTH
RMAN pj1a aBTOMaTUYECKOTO 3aIllycKa Pe3epPBHOTO0 KOMMPOBAHUS C 3aIld-
ChIO HA JUCK.

VlHerMEHTHoe pe3epBHOe KonuposaHue n BoCCtaHoBJ1eHne

B Bepcuu Enterprise Edition RMAN mokeT TaksKe CHUMATh HHKPEMEHT-
HbIe pe3epBHbIe Konuu 0a3 HaHHBIX. B 9TOM ciyyae KOIUPYIOTCA TOJIBKO
0JI0KU, MOAU(UIIMPOBAHHBIE C MOMEHTAa CHATUS HocJedHell Konuu (aiiia
IaHHBIX, TaOJMUYHOTO IIPOCTPaHCTBa Uau 0asbl JaHHBIX. IloaTOMYy MHKpe-
MEHTHBIEe KOIINY MOJyYaloTCsI MeHbIIE, 8 BOCCTAHOBJIEHNE C HUX BBIIOJIHSI-
ercs ObIcTpee, ueM ¢ moaHBIX. RMAN Tak:kKe yMeeT BBIIIOJHATH BOCCTAHOB-
JIeHVe IO 3aJJaHHOTO0 MOMEHTa BPEMEHU, UYTO IIO3BOJIAET HOJYUUTEH COCTOMA-
HUe TaHHBIX HEIIOCPeJACTBEeHHO Iepe] HeKeJaTeIbHbBIM COObITHEM (Hampu-
Mep, mepes CAyJYaHbIM yAaJeHueM TaOJIUIIhI).

Oracle Secure Backup

IIporpammy RMAN npumeHsOT pasauuHble moctaBiuku 110 mgas yopas-
JeHUsa HOCUTEeJIIMU, HO HaunHaa ¢ Bepcuu Oracle Database 10g, 8 CYB]]
yoKe BXOIUT YIPOINEHHOE PellleHre AJIs YIPABJIeHUs XpaHeHUEeM Pe3epB-
HBIX KONMI HAa MArHMTHBIX JIEHTAaX, KoTopoe HaswiBaeTcsa Oracle Secure
Backup XE. [TomonaurenbHo Oracle mpeayaraer mosHoMacIiTabaoe pere-
uue — Oracle Secure Backup.

D,OCTyI'I HOCTb 6a3bl AaHHbIX

HocTynHoCTh 6a3bI JAHHBIX 3aBUCUT OT HAAEKHOCTH U MPABUJIBHOCTH aj-
muauctpupoBanusa CYB]I, onepalinoHHOM CUCTEMBI U allIaPATHBIX KOMIIO-
HeHTOB. Oracle mMoBBIIIIaeT JOCTYIHOCTh 3a CUET COKpAIIleHUsA BPeMeHHU pe-
3ePBHOI'0 KOMIMPOBAHUA U BOCCTAHOBJEHUA. JlocTUraeTcsa 9TO CIENYIOIH-
MU METOLaMU:

® BO3MOJKHOCTH OII€EPATHUBHOI'O U IIapaljIeJIbHOTO PE3EPBHOI'0 KOIIMPOBA-
HUA 1 BOCCTAHOBJIEHUA,;

* VYIyUIIIeHHOE yIpPaBJIeHNe OIePATUBHLIMU JAHHBIMU 34 CUET CeKI[MOHI-
poBaHUs;

® JICIIOJIb3OBaHMeE allllapaTHBIX CPeACTB AJId YJIYUYIIIEeHHOI'O0O MOHHTOPHUHIA
U I1epexBaTa yIIpaBJIEeHUA IIPU OTKa3€e.

9THU MeTObI OIMCAHBLI B CJENYIOIINX pPasaesax.

CekunoHnpoBaHune

CexnuounupoBanue (partitioning) suepssie BBegeno B Bepcuu Oracle8 c 1e-
JIbIO TIOBBICUTH YIIPABISIEMOCTD U JOCTYITHOCTD. OTIeIbHbBIE CEKITUY MOYKHO
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BBIBECTU U3 OIEPATUBHOTO PEXKUMA IS O0CIYIKUBAHUA, COXPAHUB JOCTYII
K octambHbIM. [Ipm peanusanmuu XpaHUJIHUI TAHHBIX CEKIIMOHUPOBAHUE
WHOTa IPUMEHAETCA IJIA OPTaHU3AINN CKOJIB3AINX OKOH, OCHOBAHHBIX
Ha AuamasoHax naT. MMeoTcd M APYyrue BapUAHTHI CEKIIMOHWPOBAHUS:
Xelll-CeKIIMOHUPoBaHue (KoTaa JaHHbIe PA3HOCATCS 10 CEeKI[USIM Ha OCHOBE
3HAUYeHUA Xeml-QPyHKIuU, obeclieynBarollleli paBHOMEPHOE paclipejesie-
HUe) U CeKIIMOHMPOBAHNeE II0 CIIMCKY 3HAUEHUH KJioua (ZJaHHbIe pacupese-
JISIFOTCA TI0 CeKIIUAM MCXOA U3 TUCKPETHBIX 3HAUEHWH, HAIpUMep, Ireo-
rpaduuyeckoro Mmecromnogoxxkenuns). Haunnas ¢ sepcuu Oracle Database 11g
MOJKHO TaKJKe OPraHM30BLIBATH MHTEPBAJIbHOE CEeKIITMOHUPOBAHNE, B 9TOM
cJIyJae HOBBIE JUATIAa30HBI CO3LAI0TCA aBTOMATUYECKY 110 Mepe BCTaBKY 3a-
mucei.

Pasnauunsie BBl CEKIIMOHMPOBaAHUA MOMHO COUeTaThb AJIdAd CO3JaHUA «CO-
CTaBHBIX » ce}cunﬁ. HpI/IMepaMI/I MOT'YT CIOYMHUTHh CEKIIMU THUIIa «IaIlla3O0OH-
Anarna3oH», «oAualla3dOH-XeIl», «Aualna3OH-CIIMCOK», «CIIMCOK-aualla3doH»,
«CIIMCOK-XeIll» N «CIIMCOK-CIIMCOK».

Data Guard

ITousiTue pesepBHOI 6a3nl faHHBIX (Standby database) BuepBbie I0sABMIOCH
B Bepcuu Oracle 7.3. 9To xonus paboueii 6a3bl JaHHBIX, KOTOPAsd HAUMHAET
HMCIIOJIb30BATLCS, €CJIN IIOCJAeNHAS HeNOCTYIIHA, HAIIpUMep 13-3a c00s oc-
HOBHOT'O cepBepa WJIX BO BpeMs NPoGUIaKTUUECKOro obcay:KuBaHus. Pa-
O6ouas 1 pesepBHAs 0a3bl JaHHBIX MOTYT OBITH reorpadpuuecKku pasHeCceHbI.
PesepBHas 6a3a JaHHBIX CO3JJaeTCI KaK KOMuUsa padoueii 1 OOHOBJISIETCA IIy-
TeM HaKaThIBAHWS aPXUBHBIX KYPHAJIOB, CO3LABAE€MBIX B IIPOIIECCE DKC-
miayaTtanuu paboueii 6aspl. KommounenT Data Guard, mossBuBIIHiica B Bep-
cuu Oracle9i, TOJHOCTBIO AaBTOMATU3UPYET STOT IIPOIECC; PAHBIIIE KOINPO-
BaTh M HAKATBLIBATH JKYPHAJILI IIPUXOAUIOCH BPYUYHYIO. AreHThI pasMelra-
IOTCS B MeCTaX PacIoJIOMKeHuA paboueil um pesepBHOM 0a3, a Data Guard
Broker xoopanHUpPYyeT BLITOJIHEeHNE KoMaH . EquncTBenHas Kkomanga Data
Guard uHUITUHPYET BOCEMb II1aroB, HeOOXOANMBIX JJId IIepexBaTa yIipaBJie-
HUS IIPYU OTKAase.

ITomumo monmep:KKM (PU3UUECKON pe3epBHON 0aswl maHHBIX Data Guard
MOJXKET CO3aBaTh JIOTHUECKYIO Pe3ePBHYIO 0a3y. B sToM ciryuae apXuBHBIE
skypHaasl Oracle mpeoGpasyroTesa B TpaHsakmuy SQL 1 HaKkaThIBAIOTCA Ha
OTKPBITYIO Pe3epPBHYI0 623y JaHHBIX.

B Oracle Database 10g mosBuI0Ch HECKOJIBKO HOBBIX (PYHKIIUI, B TOM UKC-
Jle moAmeps;KKa HaKaTa AaHHBIX U3 JKYPHAJa B peaJbHOM BPEeMEHU, MHTE-
rpanus ¢ perpocrnektuBHoi (Flashback) 6a30it faHHBIX 1 CXKATHE APXUBHO-
ro :xxypHajga. Haunuas ¢ Oracle Database 10g mogaep:xuBaeTcs IOIIaroBoe
oomoBaenue (rolling upgrade). B Bepcuu Oracle Database 11g ommus Ac-
tive Data Guard Option mos3BoJisieT BEIIOJHSTL B Pe3ePBHOM 0ase JaHHBIX
3aIIPOChI, COPTUPOBKY U I'eHEPAIIVIO OTYETOB Ja’Ke B TO BpeMs, KOrja HaKa-
TBIBAIOTCS N3MEHEeH!s u3 padboueii 6a35I.
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Fail Safe

ITogcucrema Fail Safe mosbiaer HageKHOCTE 0a3sl JaHHEIX Oracle. Ilepe-
xBaT ymnpasiaeHnus npu orkase (failover) peammusyercs ¢ moMoIs0 BTOPOit
CHCTEeMBI MM y3Ja, KOTOPBIN obecrieunBaeT AOCTYII K MaHHBIM, HAXOMLd-
muMcs Ha pasfesiseMoM AWCKe, B CUTyalliu, KOrga IiepBas CUCTeMa WU
y3eJ1 BeIxoauT us ctpos. Iloacucrema Fail Safe ninss Windows B coueranunu
co cay:xk00it Microsoft Cluster Services rapanTupyer mepexBaT yIpasJie-
HUSA IPU OTKa3e CUCTEMHEI.

Fail Safe — aT0 MHCTpYMEHT BOCCTAHOBJIEHUSA IIOCJTE KaTacTPoGUUECKOTo
c60s1, TTOATOMY Ha BpPeMs BBLINOJIHEHUS OIepaIlUM IepexBaTa yIIpaBJIeHUd
IaHHBIE OKAa3bIBalOTCA HemocTynHbIMu. Hauwmuasi ¢ Bepcuu Oracle9i misa
MOBBIIIIEHUA HOCTYIIHOCTY CepBepa PEKOMEHAYeTCs MPUMEHATH MMOACUCTe-
my Real Application Clusters.

Oracle Real Application Clusters

B Bepcuu Oracle9i Ha cmeny nogcucreme Oracle Parallel Server (OPS) npu-
mia rexuosorus Real Application Clusters (RAC). RAC mognep:xuBaer
mepexBaT yIpPaBJEHUs IPU OTKAa3e, a TaKyKe IIOBBIIIAET CTelleHb MAacCIIITa-
OupyeMoOCTH Ha KJacTepHBIX KoHurypanusx B cucremax UNIX, Linux
1 Windows. KirouoM K IOBBIIIEHWIO MACIITAOMPYEMOCTH CTAJ MEXaHU3M
Cache Fusion, KOTOpBIi CYII[eCTBEHHO YMEHbBIIAET KOJUUYECTBO OlepaIluii
3amucy Ha AucK. PaHee mMMeHHO TaK paboTaJio ynpaBjeHue OJJOKUPOBKAMU
mauHbIX. B Bepcuu Oracle Database 10g nepenocumocts RAC On1y1a mogHsI-
Ta Ha HOBBIM YPOBEHD 34 CUET MHTErPUPOBAHHOTO «KjaacTepHoro ITI0» (clus-
terware) niia Bcex moamepskuBaeMbix RAC maatdopm.

IToncucrema Real Application Clusters mossoJisieT pa3BepThIBATL HECKOJIb-
Ko skzeMILisipoB Oracle Ha HECKOJBKMX y3Jax KJacTepa WJIN PelleTKH
(grid). RAC koopauHupyer TpapuK MEXKAY CHCTEeMaMU WU y3JaMH, Tak
YTO BCe HK3EeMILIAPHl QYHKIMOHUPYIOT KaKk enuHas 0asa HaHHBIX. B pe-
3yJabTaTe 0asa MaHHBIX CIIOCOOHA MACIITAOMPOBATHCS Ha OECATKU Y3JIOB.
IIocKOJBKY KJacTep IPeAoCTaBJIsIeT HECKOJbKUM 9K3eMILIAPAM BO3MOK-
HOCTBH JOCTYIIa K ONHUM U TeM ’Ke JaHHBIM, OTKa3 OJHOT'0 9K3eMILIApa He
BBIBOBET 3aMETHBIX 3a/IeP:KeK Ha BpeMs BOCCTAaHOBJIEeHUA cUCTeMbI. J[locTa-
TOYHO IIPOCTO IIepeHaIPaBUTh II0Jb30BATE I HA IPYToii, padoTaIOI il K-
3eMILIsAp. OCYIIeCTBUTHh MPO3PAUHBII JIJIS TTOJb30BaTEJ A MepPexBaT yIpas-
JeHUA TPUJIOKEHUI MOTYT C IIOMOIIbI0 nHTep(deiica ypoBHA BbI30BOB Ora-
cle Call Interface (OCI).

Data Guard n RAC

Hauwumas ¢ Bepcuu Oracle9i couerarnme Data Guard u RAC 3amennio Tex-
nojsoruio Parallel Fail Safe. IIpu manuunu RAC mexanmam Data Guard
of0ecrieurBaeT aBTOMATHUUYECKUI IIEePEXBAT YIIPABJIEHUSA C OIPAHNYCHHBIM
BpeMeHeM BOCCTaHOBJIEHWsA. Kpome TOro, OH IepeHAIpaBIsgeT KJINEHTOB
C OTKAa3aBIIIero 9K3eMILIApa Ha paboTaiolnuil, rapaHTUPys ObICTpoe ycTa-
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HOBJI€EHHE HOBOI'O COEJUHEHNA, 1 aBTOMaTUUYECKU TUATHOCTUPYET COCTOA-
HUEe 9K3€MILJIAPOB.

Automated Storage Management

B Bepcum Oracle Database 10g mosBuiach mogacucrema Automated Storage
Management (ASM), xKoropas obecHeumMBAeT OUTHUMAJIbHOE DPACCJIOECHUE
¥ 3epKaJIUpPOBaHME JAHHBIX IJS JOCTH/KEHUS MaKCUMAJLHONM IPOW3BOIM-
TEJIBHOCTU U HOCTYIHOCTHU. [TocKombKy ASM ympaBisieTcs 13 mIporpaMMbl
Enterprise Manager, Temepb afMUHUCTPATOP 6a3bl JaHHBIX MOYKET caM
BBIIIOJIHATDH 9TO KPUTUYECKHM BaXHO€ 3alaHNe, He COI'JIaCOBbIBasd CBOU aeﬁ-
CTBHUSA C CUCTEMHBIM aJMHUHHUCTPaATOPOM.

Real Application Testing Option

B Bepcuu Oracle Database 11g mosiBmiach BO3MOYKHOCTh IIOBTOPATH BCE
oIepaluu, BEIIIOJHEHHBIE B IPOMBIIILICHHON 6a3e, ¥ TeCTUPOBATD BIAUSHUE
U3MeHeHUll B cucTeMe. IT0 obecmeumBaeT moacucTema Real Application
Testing Option. B mee Bxomsar cpencrso Database Replay um mporpamma
SQL Performance Analyzer. Database Replay cobupaer mH(dopmaIimno
0 paboueil HArpy3Ke B IPOMBIIILIEHHOH 0a3e, B TOM UICJIe O KOHKYPeHIINH,
3aBHUCHUMOCTAX M BPEeMEHHBIX 3aTparax. 3aTeM (ailjibl JaHHBIX O paboueit
HarpysKe mpeodpasyioTcs B (aiiabl BOCIPOU3BEAeHUSI U IepegaloTca Ipo-
rpamme Replay Client gia o6padorku. Kpome Toro, Database Replay mpe-
IOCTABJIAET CPeACTBA (DOPMHUPOBAHUS OTUETOB O IIPOU3BOJUTEIHHOCTH U 00
umeBIIux mecto omubxrax. SQL Performance Analyzer monyuaer mosme-
JKallue aHaJau3y JaHHbIE 0 paboueil HArpy3Ke, U3MepPseT IPOU3BOAUTEIb-
HOCTb JI0 U IIOCJIe U3MEeHeHU B 0ase JaHHBIX U IIOKA3bIBAeT, KAaK M3MEeHU-
JIOCh BpeMs BBITIOJHEeHUA Kaskaoi SQL-KoMaHIbI.

CpeactBa obecneueHns 6e3onacHOCTU
0a3bl AaHHbIX

B Oracle umerorcss 6a3oBble cpeAcTBa 0€30IIaCHOCTH JJIs YIIPABJICHUS Ipa-
BaMHU JOCTyIa II0Jb30BaTeJieil myTeM 3aJaHus poJieit u npuBuiaeruii. IIpo-
rpamMma Enterprise Manager 1mo3BoJigeT BBIIIOJTHATH 3TO JIOKAJIBHO MUJIU TJI0-
6anbHO. B mocyieqHeM caydae MCIoIb3yeTCs MeXaHu3M 0e30IIacHOCTH YPOB-
Hs MPeIIPUSTUAA, ABIAINICA YacTbio mogcuctembl Advanced Security
Option. Cpexacrsa obeciieueHnsaA 6€30MaACHOCTH MBI PACCMOTPHUM B IJiaBe 6.

Uwmeromuecss B Oracle cpemcrBa obecrmeueHuss 0€30MACHOCTH IIO3BOJISAIOT
peanusoBaTh BUPTYAJbHYIO YacTHYIO 6a3y ganusix (Virtual Private Data-
base, VPD) nyTem co3gaHus MOJUTHUK U IIPUCOEAUHEHNA NX K TaOauIaM,
MIpeICTaBJEHUAM WM CHHOHMMAaM. BBIMTOSHEeHNE MMOJUTUK 00ecliedynBaeT-
ca myTeM mobaBiieHMs MpeauKaToB K mpeminoxkennio WHERE xomampgbr
SELECT, INSERT, UPDATE, DELETE unu INDEX.
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Bo muorux opramusanuax Tpedyercs 0ojiee CTporasi 3allluTa JAHHBIX, XOTs
B HAIM AHU OOCTYII K 0ase HaHHBIX MOYKET IIPOU3BOAUTHLCS U3 TOUEK 3a
npenenamu opranusanuu. Kopmopamus Oracle Bxkatounsa B CYB]I cpemct-
Ba 6e30IIaCHOI'0 Pa3BePTLIBAHMUA U B TAKNX CJIOKHBIX YCJIOBUSAX. Peub uger
o noacucremax Advanced Security Option, Label Security Option, Data-
base Vault u Audit Vault.

Advanced Security Option

ITogcucrema Advanced Security Option pambire HasbiBasack Advanced
Networking Option (ANO). OcHoBHBIE MeXaHH3MbI O0€CII€UEeHUS MOBLI-
mrernHoi 6es3onacuoctu Oracle Net — ato mudpsr RC4 (paspaboTka KoMIia-
Huu RSA Data Security), Data Encryption Standard (DES), Triple DES
u Advanced Encryption Standard (AES).

Has ayreHTHdUKALUA MOKHO HpUMeHATH cuctemMy Kerberos, RADIUS
uiau Distributed Computing Environment (DCE). [l npoBepKu 1eJIoCT-
HOCTH JaHHBIX mpuMeHAoTca anrropurmbl MD5 u SHA-1. B Bepcuu Oracle
Database 11g no6aBuiocsk mpospauroe mu@poBaHne JaHHBIX U PaCIIUpPeH-
Had ayTeHTUUKANuA mocpeacTBoM Kerberos ¢ mpuMeHeHeM TUIOB Iud-
poBaumus Oracle.

Label Security Option

ITogcucrema Label Security Option ynpasiseT mocTymoMm K JaHHBIM, CPaB-
HUBasA METKH, COIOCTaBJIeHHBbIE CTPOKAM MAHHBIX, C IpaBaMK [JOCTyIIa
K MeTKaM, KOTOPbIe XPaHATCA B IPUBMIJIETAAX I0Jb30BaTeasA. B ogHOI Oa-
3e JAaHHBIX MOJYKeT OLITh HEeCKOJbKO YPOBHEN aBTOopuU3anui. ABTOPU3AIUA
MEeTOK 3aJaeTcs B MeHemKepe moautuk Policy Manager. IlonmuTuku npu-
MeHSII0OTCS K 0a30BBIM O0OBbeKTaM 0asbl JAaHHBIX, a HEe K IIPeJCTAaBJICHUIM,
YTO 3aMETHO YIIPOIAeT 3a4auy YIIPaBJeHUs JOCTYIIOM K JAHHBIM U IIOBBI-
IIaeT CTeleHb 0e30IIacHOCTH.

Database Vault Option

ITogcucrema Database Vault Option obGecrieunBaer meTajabHOE yIIPaBIeHUE
AOCTYIIOM K JaHHBIM CO CTOPOHBI JII000T0 IIOJIb30BAaTeJIdA, BKJIIOUYad 1 agMM-
HHUCTPATOPOB 0a3bl JaHHBIX. AZMUHNCTPATOP IO 0€30IIaCHOCTY MOMKET 3a-
IaTh YCJIOBUA, OIPeAeIAIoNe BO3MOKHOCTD JOCTyIIa K 0ase, 1 IPOBOIUTD
ayIuT pasIUYHBIX acleKToB 6Ge3omacHocTu. Ha 6ojiee meTaabHOM ypPOBHE
MOJKHO OIpeAeJuTh obsacTu (realm), uTo6bI pPaspemIiuTh AOCTYII TOJLKO
KOHKPETHBIM POJIAM HJIN JIUIIH K OIIPeOeJIeHHbIM CXeMaM.

Audit Vault Server

Cepsep ayaura Oracle Audit Vault Server Bemer MOHUTOPUHT TAOJIUIL Ay SH-
Ta B 0ase JAHHBIX, JKYPHAJOB M YHPABJIAIMNINX (PAMJIOB OIEpPaI[MOHHON
CHCTEMBI, OTCJIEKUBAs MMOAO3PUTENbHbIEe AelicTBUs. OH MOMKeT reHepupo-
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BaTh OTUETHI 1 OTIIPABJIATH OIIOBEIIEeHNA IIPU PEerucTpanmnmn HeOoOBIYHOI aK-
THUBHOCTH.

NHCcTpyMeHTbI pa3spaboTtkun Oracle

B pacnopssxeHun paspabOTUYMKOB MMEETCSA MHOI'O MHCTPYMEHTOB, II03BO-
JISTIOIIUX IIPEACTAaBJIATh JaHHBIE U CO34AaBaTh 00Jiee CI0MKHbIE IPUI0MKEeHU S
IJis paboTsl ¢ 6as3oit fanubix Oracle. XoTdA sTa KHUra MOCBAII[eHA COOCTBEH-
"o CYB]I Oracle, MbI KpaTKO OIHUIIIEM OCHOBHBIE MHCTPYMEHTBI, KOTOPbIE
Oracle mpepxiaraer mis paspaborku npuioskeumuii: Oracle JDeveloper,
Oracle SQL Developer u Oracle Developer Suite. KommiexkT Developer
Suite, koTopsiit mHorma HaswiBaroT Oracle Internet Developer Suite, BKiio-
yaer nporpammbl Oracle Forms Developer, Oracle Reports Developer, Ora-
cle Designer, Oracle Discoverer Administrative Edition u Oracle Portal.

Oracle JDeveloper

Oracle npeacrasuia nporpammy Oracle JDeveloper B 1998 roxy. Ona mo-
3BOJIET pa3pabaThIBaTh IPOCThIE TPUJIOKEHU Ha sI3bIKe Java 0e3 Hamuca-
Husa xkoga. Ceituac JDeveloper pacnpocTpansercs OecIIaTHO, ee MOYKHO 3a-
rpy3uTsh ¢ caiita Oracle Technology Network. B mee BxomaT: macTep hopm
mauuabeix Data Form Wizard, mactep Beans Express Wizard aisa cosganusa
KoMIoHeHTOB JavaBeans u KaaccoB BeanInfo m mactep pasBepThIBaHUA
Deployment Wizard. JDeveloper BKJIouaeT Takike cpeacTBa IJis paboThI
¢ 0a30ii JaHHBIX: pasJnYHbIe ApaiiBepsl giad Oracle, pegakTop coennHeHni
Connection Editor, mosBossamoiuii CKPeITE ca0kH0CcTh JDBC API, KoMmITo-
HEHTBhbI [JIAd IIPUBA3KHKW BU3YaAJIbBHBIX JJIEMEHTOB YIIpaBJI€eHUA K IOaHHBIM
u npexkomnuasaTop SQLJ, mo3BoaAmmuit BCTpanBaTh B KOJI HA Java KOMaH-
bl SQL nns mocrymna K 0ase maHHBIX. Ilpuiaoskenus, paspaboTaHHBIE Ha
JDeveloper, Mo:xHO pa3BepTHIBATH Ha cepBepe mpuaoskenuii Oracle Appli-
cation Server. Xora mactepsl JDeveloper m03BOJAIOT IPOrPAMMUCTY CO3-
IaBaTh Java-o0beKThI 6e3 KaKoT0-JIn00 KOAUPOBAHNUA, KOHEUHBIM Pe3yJIb-
TaTOM BCe JKe SABJISIEeTCsA CTeHepPUPOBAaHHLINA KO Ha Java.

Oracle SQL Developer

IIporpamma Oracle SQL Developer 6n11a npeacrasiaera B 2006 rogy. Oma
IO3BOJIAET COeAUHATHLCA C JI000i 0aszoi mamubix Oracle Bepcum He HUXKe
Oracle9i Release 2. SQL Developer ymeer cosmaBaTh coequHeHUe ¢ 0a30it
mauubix Oracle, mOKasLIBAThH XpaHsAIHecs B 0a3e 00bEKThI, CO3JaBATh U MO-
IuuIMpoBaTh 00LEKTHI B 0ase, 3alpalrnBaTh U OOHOBJIATL JaHHbBIE, dKC-
IMOPTUPOBATH JAHHbIE U UX ONMUCAHUA, UMIIOPTUPOBATH AaHHBIE, 00padaThI-
BaTh KOMaHbI, CO3JABATh U 3alyCKaTh OTUETHI. BXOgAIIIEe B COCTAB IIPO-
IyKTa MHCTPYMEHTHI MOAIeP:KUBAIOT PeJaKTUPOBAHNE, OTJIAAKY U 3aIyCK
PL/SQL-cenapueB. Kpome Toro, SQL Developer MmoskeT ITOKa3bIiBaTh 00b-
eKTHI B 0a3ax JAaHHBIX APYTI'UX IPOU3BOAUTEJIEH U IPeIOCTaABIAET CPEACTBA
naa murpanun Ha CYB]I Oracle.
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SQL Developer pacupocTpaHsaeTcs OeCIJIaTHO, eT0 MOXKHO 3arPy3UTh C caii-
ta Oracle Technology Network. Umerorcst Bepcun mas Windows, Linux
u Apple Mac OS X. Kpome Toro, Oracle moggepsxuBaer Ha caiite Oracle
Technology Network ¢opywm, nocsamenusii SQL Developer.

Oracle Forms Developer

Oracle Forms Developer — 570 HHCTPYMEHT CO3IaHUA JUATPAMM U IIPUJIO-
sKeHui Ha 6ase (popM, KOTOpPbIe MOTYT ObITH PAa3BePHYTHI KaK TPaIUIIOH-
Hble KJIMEHT-CepPBepPHbIe IIPUJIOKEHUA WUJIHN AJA paboThl B TPeXYypPOBHEBOM
apxuTeKType. B mociegHeM ciyuae IpuIoKeHNE UCIOJHAETCA B Opoysepe
¥ oOpairaercsa K cepsepy npuiaoskenuii Oracle Application Server. Develo-
per — aTo A3BIK ueTBepTOro moKoaeHusa (4GL). [IpuiaoskeHre Ha TAKOM SI3bI-
Ke OUIIeTCA He B BUIE HPOIEeJYPHOI0 KOJa, a IIyTeM 3aJaHus 3HAUYeHUHN
csoiicTB. Developer moamep:KuBaeT MINPOKUNA CIEKTP KJIHUEHTOB, B TOM
uycie HanucaHHBIX Ha Java. [Iporpamma Forms Builder Bratouaer BeTpo-
€HHYIO BUPTYaJIbHYIO Java-MallluHy IJIA TeCTUPOBAHUA Be6-IIPUI0MKECHUIA.

Oracle Reports Developer

IIporpamma Oracle Reports Developer mpemocraBiiser cpeny paspaboTKu
¥ pasBepPTLIBAHUA AJIA OBICTPOrO MOCTPOEHUA U IIyOanKainuu orueToB B Ce-
Tu ¢ momoInkio cucrembl Reports for Oracle Application Server. [[anubie
MOT'YT OBITH ITPEJCTABIEHBI B BUE TaOJINI], MATPUILL, OTYETOB C I'PYIIINPOB-
KOIi, rpadKOB MJIM COUETAHUA BCETO MePeUNCIeHHOr0. BEICOKOE KauecTBO
TIpe3eHTaIlu JOCTUTAETCS ¢ IIOMOIIBI0 KacKaaHbIX Tabaui ctuiei (CSS).

Oracle Designer

IIporpamMma Oracle Designer mpeacTaBiseT coboii rpapuuecKyo CUCTEMY
OnicTpoii paspaborku mnpuiaoskenuit (Rapid Application Development,
RAD), oxBaThIBaIOIIYIO BeCh IIPOIECC CO3MaHUI IPUIOKEHUI A1 PaboThI
¢ 0a30il JaHHBLIX — OT IIOCTPOEHUS OM3HEC-MOLEJIN A0 IPOEKTUPOBAHUS CXe-
MBI, 'eHepallu 1 pa3BepPThIBaHUA. Hpoefc'rm 1 U3MEHEeHUA XPaHATCA B MHO-
T'OII0JIB30BaTE€JIBCKOM DPEIIO3UTOPUH. I/IHCprMeHT IIO3BOJIAET BBIIIOJIHATH
PEMHXUHUPUHT UMEIONNXCA TaOJuIl 1 cxeM 13 0a3 mamHbIX Kak Oracle,
TaK U JPYTUX IPOU3BOAUTEJIEH, IJIA IIOBTOPHOTO MCIIOJb30BAHUSA U Iepe-
MIPOEeKTUPOBAHMUS.

Designer BKJITouaeT Tak:ke reHepaTopsl npuiokeruit aia Oracle Develop-
er, HTML-kaunenros, oopamarmomuxcsa K Oracle Application Server, u Ha
sspike C++. Designer MoskeT reHepUPOBATh HOBLIE IIPUJIOMKEHUA U PEKOH-
CTPYMPOBATL MMEIOIIUECS IPUJIOKEHUA, B TOM YKCIe MOIUMPUINPOBAH-
HbIe. OTO MO3BOJIAET PEaJM30BaTh IIPOIIECC KPY208020 KOHCMPYUPOBAHUSL
(round-trip engineering), korga paspaboTUMK CHAYAJIA TeHePUPYET IIPUIIO-
JKeHue ¢ moMoIbio Designer, moToMm MOAUMUIIUPYET €r0, PEKOHCTPYUPYET
¥ IIOMeIllaeT n3MeHeHusa o0paTHo B perosutopuit Designer.
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Oracle Discoverer Administration Edition

IIporpamma Oracle Discoverer Administration Edition mossosser HacTpo-
UTh U aIMHUHHUCTPUPOBaTh ypoBeHb Discoverer End User Layer (EUL),
IIPUHAIJIEK AN IPeIbIAYINEeMy IOKOJEeHNI0 NHCTPYMEHTOB OU3Hec-aHa-
nusa past Oracle. HasmaueHne sTOro ypoBHS — OrPAIUTL OT CJIOMKHOCTH
SQL OumsHec-aHAJIUTUKOB, HCIOJL3YIOMINX Discoverer Kak HMHCTPYMEHT
IJIsi BBIIIOJIHEHUS I[TPOU3BOJILHBIX 3aIPOCOB M aHaJms3a pesyiabTaToB. Ha
BCEM IPOTKEeHnU nmpolieaypsl nocrpoenus EUL agMuHuCTpaTOPY IOMOTa-
0T MacTepbl. Kpome TOro, afMUHUCTPATODP MOMKET OTPDAHUUYUTEL PECYpPCHI,
IOCTYIIHbIEe aHAJUTHUKAM; 34 IPEBBIIIIEHNEeM KBOT OYyAeT CJIeIUTh BXOMIs-
muit B Discoverer MeHeI:Kep 3aIIpocoB.

Oracle Portal

Oracle Portal 6611 BeInyIieH B 1999 nox massaunem WebDB. 9to ocHoBau-
weiti Ha HTML wmHCTpyMeHT pa3paboTKU BeO-IPUJIOMKEHUIN U CalToB,
YIPaBIAEeMBIX KOHTEHTOM. llopTajbHble HPUJIOKEHUS Pas3sBepPTHIBAIOTCS
B Opoysepe. B coctas Portal BxogaT MmacTepsl s pa3paboTKM KOMIIOHEH-
TOB MPUJIOMKEHUA, UHKATICYJIUPYIONINX CEPBJIETHI, AJIA AOCTYyIa K APYTUM
catitam o npotokoay HTTP. PaspabaTsiBaeMble TOPTAILI JOTYCKAIOT Ha-
CTPOMKY IO KOHKPETHOTO II0JIH30BaTE A 1 Pa3BEPTHIBAIOTCA HA IPOMEIKY-
TOuHOM cJjoe B coctaBe Oracle Application Server.

Oracle Portal npusuec B WebDB BakHOe yCOBEpPIIIeHCTBOBAHTE — BO3MOMK-
HOCTH CO3JJaHUA U MCIIOJb30BAHUA NOPMJIEMOE, MO3BOJIAIOINX Pa3dUTh
BeO-CTpaHUIY Ha OTHAeJbHBIE 00JIaCTH, CIIOCOOHBIe OTOOpa)kaTh MHQpOPMA-
U0 ¥ B3aMMOIEHCTBOBATE C II0JIb30BaTeJ €M He3aBUCUMO APYT OT APYyra.
Hanmpumep, u3 mOpPTJIETOB MOYKHO HE3aBUCHUMO 00pPAIaThCA K KOMIIOHEH-
TaMm Answers, Discoverer u Reports.

Caenyromuii nponykt Oracle, peanusyroiinii nHGPaACTPYKTYPY AJIA CO3aa-
HUs mopTaiaos, — WebCenter — 6611 Beinyiex B 2006 roay u mepBoHavaIb-
HO IOCTABJIAICA KaK JOIMOJHUTEIbHBINA KOMIIOHEeHT K Application Server.

BCTpaI/IBaEMbIe Gasbl AdHHbIX

CemeiictBo CYB]I Oracle M0:XKHO MCIIOJIL30BATh BO BCTPAMBAEMBIX IPUJIO-
JKeHUAX, HO IOoTpebeHrne MaMATU MOMKEeT OKa3aThCs HeAOIYCTHUMO 00JIb-
mIuM, a QYHKIIMOHATBHOCTE uacTuyHO usauiirueii. Cerogusa Oracle mpeiia-
raeT Apyrue BCTpauBaeMble 6a3bl JaHHLIX, B ToM uucie TimesTen, Berke-
ley DB u Oracle Database Lite. OHu crmenuaabHO HAIMCAHLI TaK, YTO II0O-
TPe6JIAIOT OTHOCUTEJIHHO MaJi0o PECYpPCOB, W IpeaHa3HAUEeHBI IJA APYTUX
meseii. IlosToMy MBI JIUIITL KPATKO OMMUINIEM WX HUMKe U OOJIbIle BO3Bpa-
mIaThCA K HUM B 9TOM KHUTe He OyaeM.
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Oracle TimesTen

Oracle TimesTen — aTo peasanuoHHas 6a3a JaHHBIX, KOTOpPasd HAXOMUTCS
IeJIUKOM B (PM3UUYECKOM MaMATHA U OOLIYHO IPUMEHSIETCHA AJIA BEICOKOIIPO-
M3BOUTEJIbHOM 00paboTKu TpaH3aKkiiuii. [locTyn K faHHBIM, XPAHAIITUMCS
B TimesTen, ocyiiectBiasercsa mocpeactsom SQL, JDBC, JMS u ODBC. Ba-
3a JaHHBIX moj yupasiaeHueM TimesTen mosxeT paboTaTs B pesKuMe MOHO-
HOJILHOT'O MJIN Pa3AesieMoTro JOCTYIA U CO34aBATLCA KaK IIOCTOAHHASA MK
BpeMeHHAasd.

OG6HoBJIeHWe 0as3bl JAHHBLIX MPOM3BOAUTCSA IIyTeM cOOpa JaHHBIX C IIOMO-
mibio 0ubanoTek TimesTen, CKOMIIOHOBAHHBIX C IIPUJIOMKEHNEM, MU 13 0a-
361 maaHbIX Oracle mocpencTBom Mexammsma Cache Connect. ITockoabKy
IaHHble W3BJIEKAIOTCSI M3 ONMEePATUBHON MaMATH U TaM Ke OOHOBJIAIOTCH,
cpenHee BpeMsA CUUTHLIBAHUSA WU OOHOBJIEHUA OOBIYHO COCTABJISET MUJIJIN-
oHHBIe moau ceKyHIbI. Mexanusm Cache Connect mogmep:xuBaeT KaIinupo-
BaHNe JaHHBIX, HOJYYeHHBIX u3 0asel Oracle, Kak Ipu YTeHWU, TAK U IPU
sanucu. Cuuxpouusamnusa TimesTen u Oracle Mo2xeT OBLITH IBYCTOPOHHEIA.

Kak u moso:keHo BcTpamBaeMbIM 60a3aM JaHHBIX, TimesTen mouTu He Tpe-
OyeT aIMHUHUCTPUPOBAHNsS. BO3MOXKHA pelMKanuA 13 ONHOI 0as3bl mJaH-
HbIX TimesTen B Apyryo ¢ MOMOIIBIO JOTOJHUTEJIbHBIX CPEACTB, IIPUUYEM
IO YMOJIUYAHUIO 9TO IeJaeTCA ACUHXPOHHO.

Oracle Berkeley DB

Oracle Berkeley DB — 5T0 BeTpanBaeMblil JBUMKOK 0a3bl JaHHBIX, IIOTPEO-
JIAIOIUI 0UYeHb MaJI0 PECYyPCOB U 00ecIeunBaOIIii OJIOKMPOBKY HA YPOB-
He 3anuceii. [TocraBasercsa B Buae Bepcuii n1iaa Java u XML. Basa copoek-
THpOBaHa AJsA paboThl B OLHOM IIpoIiecce ¢ mpuaokenueMm. Ecau Berkeley
DB pasBepThIiBaeTcsA B TAKOM PeXKHMe, TO HUKAKOTO OTAEeJbLHOI0 aJMUHMI-
CTPUPOBaHUA 0asbl JaHHBIX B0OOOIe He Tpebyercsa. Iasa paboOThI MOKeET
xBaTuThL Bcero 400 Koaiir.

B pemaxnun Berkeley DB Java Edition mogmepsxusatorca Java Transac-
tion API (JTA), J2EE Connector Architecture (JCA) u Java Management
Extensions (JMX). ITpogyKT B aTOM cayudae ImpeacTaBIsgeT co00i eTUHCT-
BeuHbIN JAR-(daiin pasmepom 820 KbaiiT u paboTaeT B KOHTEKCTe TOI Ke
BUPTYaJIbHOH Java-MallIuHbI, YTO 1 caMo npuiaoxkerue. [ia nocryna kK Ja-
va-obbexTaM npeqHasHaudeH caoil Direct Persistence Layer (DPL).

Pemakmus Berkeley DB XML Edition gaire Bcero npumMeHseTcsa B CETEBBIX
MPUJIOMKEHUAX [IJIs YIPABIEHUSI KOHTeHTOM. IlofaepsKHUBAIOTCS S3BIKU
XQuery u Xpath.

Obe pemaxiuu MOKHO CKOH()UTYPUPOBAThH AJs 00ecrieuyeHusT BEICOKOI Joc-
TYIIHOCTH 3a cUeT permkanuu. Tak:Ke IOAAePKUBAETCSI aBTOMAaTUYECKOe
BOCCTaHOBJIeHUe. Pelienne o TaKoOM croco6e pasBepThIBAHUS MIPUHUMAET-
csd Ha dTare IPOeKTUPOBAHUA IPUJIOKEHNA.
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Oracle Lite

Oracle Lite — aT0 cemeiicTBO MPOAYKTOB AJA Pa3pabOTKU MOOUILHBIX IPU-
JIOXKeHII, HyKIaoInuxcsa B 6ase ganubix. OcHOBHBIe KOMIIOHEHTHI — Ora-
cle Lite Database, Mobile Development Kit u Mobile Server (pacimupenne
Oracle Application Server).

Has sgpa Oracle Lite Database Tpe6yercs ot 50 Ko6aiit o 1 M6aiitT namaru
B 3aBHUCHUMOCTH OT ILTaTdopmbl. OOpaiaTbcsa K 0a3e MOXKHO C IIOMOIIBIO
a3bpik0B Mobile SQL, C++ u Java. Taxsxe moamep:kuBaeTcss muTepderic
ODBC. Ilognep:xkka Java BKJIIOUaeT HallICAHHBIE Ha Java XpaHUMbIEe IIPO-
nenypsl u uutepdeiic JDBC. Ontumusamusa u agMuauctpuposanue Oracle
Lite Database npoussogsarca apromaruuecku. 9ta CYB]Il moxer paborarh
Ha KapMaHHBIX YCTPOMCTBAxX IIOJA YIpaBJIeHHEM OIEePAIlMOHHBIX CHCTEM
Windows CE, Symbian, Windows u Linux.

Oo6nruno 1pu pabore ¢ Oracle Lite mosb3oBaTesb HOAKIIOUYAET CBOE KAPMAaH-
HOe MU MOOUJIbHOE YCTPOMCTBO, B KOTOPOM YyCTAaHOBJIeHa 0asa HAaHHBIX
Oracle Lite Database, k monxnonenuomy cepBepy Oracle Database Server.
IIociie 5TOr0 MPOUCXOAUT ABTOMATUYECKASA CHHXPOHUBAIUA JAHHBIX MEK-
Iy OIBYMA CHCTEMaMM. 3aTeM II0JIb30BATEIb MOKET OTKJIIOUNTD YCTPOICTBO
OT ceTu u paboTaTh B aBTOHOMHOM pekuMe. CresiaB Bce HEOOXOZMMOE, OH
CHOBA IIOAKJIIOYAETCA K CEPBEPY U CHHXPOHUBUPYET JaHHEIE.

Oracle Lite mogmep:;kuBaeT pasandyHble MEXaHU3MbI CHHX DOHU3AIIN

® IBYCTOPOHHASA CHMHXPOHMU3AIUA MEXKIY MOOUJIbHLIM YCTPOMCTBOM 1 Cep-
BepoMm Oracle;

® CHHXPOHHU3AIIUA Ha 0a3e MOJENN «U34aTeIb-IIOAINCUNK » ;
e moazxep:xkka nmporokosos TCP/IP, HTTP, CDPD, 802.1 u HotSync.

Mo:kHO 3aJaTh PEIINKAIIUIO IIOAMHOKECTB JaHHBIX C PASHBIMU IIPUOPHUTE-
Tamu. IIOCKOJIbKY HaxXOMKJeHNe NJaHHBIX B Pa3HBIX TOYKAX MOYKET IIPUBO-
IUTh K KOHQIUKTaM (B KAKOM MeCTe HaXOAUTCA «IIpaBUJIbHaA» Bepcua?),
TIpeIoCTaBIsIeTCA MeXaHN3M aBTOMATHUUYECKOT0 paspernieHusa KOHQOINKTOB,
ITOMYCKAIOIMUI 1 PYYHYIO HACTPOUKY.

Mobile Server mpemocTaBiasieT eqUHYIO ILIATGOPMY IJIA IyOINKAIUN, Pas-
BEPTHIBAHUS, CHHXPOHU3AIUYN U YIPABJIEHUI MOOUIbHBIMY IPUAJIOMKEH U~
mu. [IJIs1 KOHTPOJIA JOCTYIIAa K MOOUIBbHBIM IIPUJIOKEHUAM MOMKHO MCIIOJIb-
30BaTh pa3BepHyTHIH B CeTH 1eHTp yupasienus. Kpome Toro, B coctaB Mo-
bile Server Borren mpexuanii npoaykT Oracle « Web-to-Go», koTopsIii o6ec-
meyrBaeT IeHTPAJIN30BAHHBIN, yIOpaBIAEMBbIA MacTepaMu MeXaHU3M
pPaspaboTKU U PA3BEPTHIBAHUSA IPUIOIKEHUI.



Apxutektypa Oracle

9Jra rjaBa HOCBAIIEHA KOHIIEIIIUSIM U CTPYKTYPaM, OTHOCAIIUMCA K AAPY
CVYB/I Oracle. Paso6paBiiuch B apxuteKType cepsepa Oracle, BbI 3a10K1-
Te (I)YHI[aMeHT AJIA IIOHMMaHHUA OCTAJbHBIX CPEeaCTB, OIIMChIBA€MBbIX B STOfI
KHUre.

CVYB/] Oracle cocrouT 13 husnyecKUX U1 JOTUUECKUX KOMIIOHEHTOB. B mep-
BOM pasjeJie MbI IIOTOBOPUM O PA3JIUUYNY MOHATUHN 6a3bl JAHHBIX U 9K3EMII-
JIdpa, a B MOCIeAYIOMUX onullieM (hu3nudecKre KOMIOHEHTHI, 9K3eMILISAPHI
¥ CJIOBaphb JaHHBIX.

Bba3bl JaHHbIX U 3K3eMnngpbl

Muorue moab3oBatenu Oracle yIoTpeO/IsSiOT TEPMUHBI IK3eMNAAD U 6A3a
JdaHHbLXx KaK cuHOHUMBI. Ha camoMm fesie 9To pasHbie (XOTsS WM B3AUMOCBS-
3aHHBIE) Bellu. Pasnune cyIecTBeHHO, TaK KaK IPOJIMBAET CBET HA apXU-
TeKkTypy Oracle.

B Oracle trepmuHOM 6a3a 0aHHbLX ONUCHIBAETCS (DU3UUECKOE XPAHUJIUILE
uHGOPMAIIUY, & TEPMUHOM dK3eMNALP — IPOoTpaMMHOe obeceueHure, pado-
Talolee Ha cepBepe UM IIPeJOoCTaBJAIOIIee NOCTYN K mHMopmaliuu B O6ase
ITaHHBIX. DK3eMILIAD UCHOJIHIETCS HA KOHKPETHOM KOMIILIOTEPE HJIU Cep-
Bepe; 0asa TaHHBIX XPAHUTCA HA JUCKAX, MOAKJ/IOUEHHBIX K d9TOMY CepBe-
py. 9Ta B3anMOCBA3b N300pakeHa Ha puc. 2.1.

Basa maHHBIX — (u3uieckas CyIIHOCTb: OHA COCTOUT 13 (hailjIoB, XpaHs-
IUXCA Ha AUCKAX. DK3EMILISIP — CYIIHOCTh JI02UUeCKAs: OH COCTOUT W3
CTPYKTYP B OIIEPATUBHOM MAMSATH W IPOILECCOB, paboTalOI[UX Ha cepBepe.
Hampumep, Oracle ucmosnssyer ob6acTh pasgenseMmoii mamaTu System Glo-
bal Area (SGA, cucremHuas riobajbHasA 001aCTh) U 00JaCTH TAMATH B KarK-
moMm mportecce — Program Global Area (PGA, nporpamMHuasi riio0aibHas 00-
JIaCTh). IKIEMILIAP MOKET OBITH YAaCThIO OJHOM W TOJBKO OJHOM 6as3bl JaH-
HbIX. HampoTus, ¢ ogHON 6a30il JaHHBIX MOJKET OLITh aCCOIMMPOBAHO He-
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Cepsep
6a3bl AaHHbIX

Ik3emnnap Oracle COCTONT U3 NPOLIECCOB
11 onepaTMBHON NaMATH Ha cepeepe
6a3bl AaHHbIX

ba3za paHHbIx Oracle coctont
13 Pn3n4eckux annos

basa faHHbIX Oracle Ha fucke

Puc. 2.1. 9x3emnasnp u 6a3a 0aHHbLX

CKOJIbKO 9K3eMILIAPOB. BpeMs :KM3HU 9K3eMILIAPOB OTPAaHUYEHO, TOT1a KaK
6asa JaHHBIX IPU JOJKHOM OOCIY:KUBAHUY MOKET CYII[eCTBOBATEH BEUHO.

ITonb3oBaTe I He UMEIOT IPAMOTO JOCTyIa K MHMOPMAIINM, XpaHdalneiica
B 0ase mauubIxX Oracle; oHM JOJIKHBI 3aIpaIlIBATh NH(OPMAIIHUIO V 9K3eM-
miaspa Oracle.

B peanbHOM MUpeE eCTh XOPOIIas aHAJOTUS d9K3eMILIApaM U 6a3aM TaHHbBIX.
Mo:kHO cUnTaTh SK3EMILIAP MOCTOM K 6a3e JaHHBIX, a CAMY €€ — OCTPOBOM.
TpaHcoopT momagaeT Ha OCTPOB M YXOJAUT C Hero mo mocty. Ecou moct me-
PEKPHIT, TO OCTPOB Ha MecTe, HO TPAHCIOPTY TyHa He monacTh. B TepMuHO-
goruu Oracle, ecii 9K3eMILIAP 3aIIyIeH, TO JaHHbIE MOT'YT IOMagaTh B 6a-
3y U YXOOUTh 13 Hee. PusnuecKoe COCTOsHIE 0a3bl JaHHBIX IPU 9TOM MU3-
MeHAeTcsA. Eciu Ke 9K3eMILIAP OCTAHOBJIEH, TO IOJH30BATEIN HE MOTYT
obparaThca K 0ase HJaHHBIX, IYCTh Jake (GU3MUECKU OHa HUKYyJa He Je-
Jachk. Basda JaHHBIX B 9TOM CJy4Yae CTATHYHA, HUKAKUX M3MEHEeHUU B Hel
He TPOUCXOAUT. OK3EMILIAP CHOBA 3alyIIeH — U JaHHBIEe TYT KaK TYT.

CTpykTypa 6a3bl gaHHbIX Oracle

Baza maHHBIX COCTOUT M3 TAOJIMUYHBIX ITPOCTPAHCTB, YIPABIAOINIUX (Qaii-
JIOB, JXYPHAJIOB, apXMBHBIX JKYPHAJOB, (hailJIOB TPACCUPOBKU U3MeHe-
HUA OJIOKOB, PETPOCIEKTUBHBIX KYPHAJNOB U (DAilioB Pe3ePBHBIX KOMUM
(RMAN). B saTom paszesie MbI MO3HAKOMHUMCS CO MHOTHMMU U3 9TUX CTPYK-
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TYp, a TaKKe ¢ IPYTMMU KOMIIOHEHTAMM, COCTABJAIOINMA B COBOKYIIHO-
cTu 0a3y JaHHBIX.

TabnunuHble NpocTpaHCcTBa

JIro0bIe faHHbIe, XpaHAlnuecs B 0ase Oracle, JoJIKHBI HAXOAUTHCS B KAKOM-
TO TabJuUHOM IpocTpancTsBe. Tabiuunoe npocmpancmao (tablespace) — saTo
JIOTHUYeCKas CTPYKTYpa; HeJIb3s IOMPOCUTD OEePAIMOHHYI0 CUCTEMY TTOKAa-
3aTh BaM TaOJIMUYHOE IPOCTpaHCTBO. Karkmoe TabInuHOE ITPOCTPAHCTBO CO-
cTouT U3 (PU3UUYECKUX CTPYKTYP, Has3bIlBaeMbIX (ailramu danusvtx (data-
files). B ogqHOM TaGIMUYHOM MPOCTPAHCTBE MOXKET ObITh OAUH MU HECKOJIb-
Ko GalijioB JaHHBIX, TOTJA KaK KasKIbIHA (haily JaHHBIX IIPUHALIECIKUT POB-
HO OZHOMY TabJIMYHOMY IPOCTPAHCTBY. IIpu cosmaHuM TaGJIUIIBEI MOYKHO
yKasaTh, B KaKoe TabJUYHOe IIPOCTPAHCTBO ee moMecTuTh. Torma Oracle
Ha¥igeT AJA Hee MeCTO B ONHOM mu3 (hailyioB JaHHBIX, COCTABISIONINX YKa-
3aHHOE TabJIMYHOE TPOCTPAHCTRBO.

Ha puc. 2.2 mokasaHo COOTHOIIIEHNE MEeKAY TaOJIUYHBIMU IPOCTPAHCTBAMU
u (palaMu JaHHBIX.

31echk MBI BUAUM ABa TaOJIUUYHBIX IpocTpaHcTBa B 6ase mamHbIX Oracle.
IIpu cosmammm HOBOII TAOJUIILI €€ MOXKHO IIOMECTUTh B TAOJUUHOE IIPO-
crpancTBo DATA1 mau DATA2. ®usuuecku TabINIla OKAMKETCA B OJHOM
u3 GailIoB JaHHBIX, COCTABJIAIOIINX YKa3aHHOe Ta0JIMUYHOe IIPOCTPAHCTBO.

Hauunas ¢ Bepcuu Oracle Database 10g Release 2 mgiisa Bcex TUIIOB TaOIHI]
IO YMOJYaHUIO IIOAPAa3yMEBAIOTCA JOKAJbHO YNpasisemvie mMabiuiHble
npocmpaxncmea. B TakoM TabJIMYHOM HIPOCTPAHCTBE MOYKHO CO3TaBATh
ooavuiue Qaiinvt, To ecTh IpU pabore B 64-paspagHBIX CUCTEMaXxX 3ajeicT-
ByeTCs BO3MOKHOCTH CO3IaBaTh CBePX00JbIiue (haiiibl.

B Oracle9i mosiBuica mexammam (aiiios, yupasiasemblx Oracle (Oracle
Managed Files, OMF), mo3BoiAoIInii aBTOMAaTUYECKN CO3IaBATh, MMEHO-

DATA1 DATA2
data1_01.dbf data2_01.dbf data2_02.dbf
Tabsm4Hoe npocTPaHcTBo Tabm4Hoe npocTpaHeTBo
DATAT1 coctounT 3 04Horo DATA2 coctont u3 gByx
chaina faHHbIX haiioB JaHHbIX

Puc. 2.2. Tabauunvie npocmparcmea u Qailivl 0aHHbLX
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BaTh U, €CJIU IOHAJO0UTCA, YOAIATH Bece (halbl, COCTABIAIIINE 6a3y JaH-
HbIX. OMF ymportaet o0cayKuBaHMe 0a3bl JAHHBIX, ITIOCKOJbKY He HYIKHO
IIOMHUTH UMeHAa BCeX COCTABIAIONIUX ee (aitnoB. K ToMmy jxe He BOBHUKAIOT
npobJeMbl M3-3a OITMOOK UeIOBeKa, OTBETCTBEHHOTO 3a UMeHOBaHUue (aii-
goB. Hauunasa ¢ Bepcuu Oracle Database 10g coueranue OMF u TaGiauu-
HBIX IIPOCTPAHCTB ¢ OOJbIIUMHU (haiiaaMu mesiaetT pabory ¢ daiaamMu TaH-
HBIX COBEPIIIEeHHO IPO3PaYHOMI.

MaxkcuMmaabHOe KoauuecTBO (aityioB JaHHBIX B 6ase Oracle — 64 000. Ilo-
CKOJIBKY Ta0JIMYHOE MPOCTPAHCTBO C OOJBIIHMU (paiiiaMu MOXKET comep-
2KaTh daiia, kKoTopsliit B 1024 pasa 6oJbirie (aiiaa B TAGIMIHOM IPOCTPAHCT-
Be C MaJILIMHU (paiiiamMu, a pasMep 0JI0Ka B TAOJIUYHOM ITPOCTPAHCTBE C 60JIh-
muMu QaimamMmu aasa 64-paspAIHBIX OHNEePaAIMOHHBIX CHCTEM COCTABJISET
32 Kbaiir, obuiuit pasmep 6as3nl ganubsix Oracle moxker mocturaTbh 8 sK3a-
6aiit (1 sx3abaiiT = 1 000 000 Tepabaiir).! TabiuuHbBIe IPOCTPAHCTBA C 00JIb-
mumMu daiaaMu IpegHa3HAYeHBI AJI5 UCIIOJIb30BAHMUS COBMECTHO C IIOICUC-
TeMOIi aBTOMATHUYeCKOr'0o yIIpaBjaeHusa xpaneaueM Automatic Storage Ma-
nagement (ASM), “HBEIMU MeHeKepaMU JOTUYECKUX TOMOB, IOAAEP:KU-
BamomuMu pacciaoenune, 1 RAID-maccuBamm. 2

dannbl 6a3bl JaHHbIX

Baza mauubix Oracle cocTouTt n3 pusnuecKux (PailjaioB Tpex OCHOBHBIX TH-
TOB:

e ymnpaasamoiue ¢aiiasl (control files);

e (aitner fannasix (datafiles);

* KypHaJbHBIE (hailinl, mian kypHaJs! (redo log files).

Ha puc. 2.3 nokasansl 3Ty Tpu TUIa (GaiijioB M OTHOIIEHNI MEXKIY HUMMU.

B yupasasioiiem ¢aiiae xpaHUTCAa HHOOPMAIIKA O MECTOHAXOKICHUN APY-
rux pusnuecKux (haijoB, COCTABIAAIIMUX 0a3y HaHHBLIX, — (PalJOB maH-
HBIX U KypHaJI0B. TaM ke XpaHUTCA BaKHeMHIas nHGopMamus o comep-
JKMMOM M COCTOSHUY 0a3bl JaHHBIX:

e yMsa 0a3bl JAHHBIX;

® BpeMdA co3gaHUA 6a3bI JAHHBIX;

®* uMeHa M MeCTOHAXOKJAeHUe (PaijoB faHHBIX U )KYPHAJIbHBIX (halioB;
e wpHPOPMAIINA O TAGJIMUYHBIX TPOCTPAHCTBAX;

e puGopManu o ¢ailaax JaHHBEIX B aBTOHOMHOM pesKUMe;

® HUCTOPHUA KYPHAJIOB M MHMOPMALUA O IMOPATKOBOM HOMEpPe TEKYIIEro
JKYypHAJIAa;

e uHDOpPMaIusa 06 apXUBHBIX JKYypPHAIaX;

1 MaxcuMaJbHBIHA pasdMep 6OJbIIOro (aiiysia 3aBUCUT OT OTPAHUYEHUH, Hajlarae-
MBIX OIIePAIlMOHHOM CUCTEMOI.

2 RAID (Redundant Array of Inexpensive Disks) — maccuB HeZOpPOTrMX AUCKOBBIX
HAKOMUTeJIeH ¢ n30bITOYHOCTHIO. ATa TeMa 00Cy K IaeTcs B Iase 7.
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Ynpasnsawowme thannol

W3meHeHus 3anucei

dainbl
AaHHBIX

XypHanbHble haiinbl

Puc. 2.3. @aiinvt, cocmasnswwue 6a3y 0aHHbLX

e pudGopMamuA 0 Habopax M (pparMeHTaxX pPe3epPBHBIX KOIUM, (paitmax
TaHHBIX U KypHAJIax;

¢ pHGOpPMANMA 0 KONUAX (PAaNJIOB TaHHBIX;

* wpH(popManud 0 KOHTPOJBHBIX TOUKAaX.

Vupasasroigue (paiabl He TOJIBKO COAEP;KAT BaXKHY0 NHMOPMAIIIIO, Heoo-
XOAUMYIO IIPU 3amyCcKe 9K3eMILIApPa, OHU MOJEe3HbI U IIPU YAaJeHUN 0a3bl
mauabix. Haumaasa ¢ Bepcum Oracle Database 10g ¢ moMoIbo KOMAHILI

DROP DATABASE Mo:kHO ynaauTh Bce (paiibl, IepeuncaeHHbIe B yIIpaB-
asamwolireM aiise 6a3bl JTaHHBIX, a TAKMKE caM YIPaBIAONIni Gaiii.

MHuumnanunsaumna 6asbl gaHHbIX

IIpu samycke sxsemiuigpa Oracle cumThIBalOTCA IapaMeTpbl MHUIIAAIA3A-
uuu. OHU OIpPeNesAoT, KaKk 0asa JaHHBIX MOJIMKHA HCIIOJIb30BaTh (husmye-
CKYI0 MH(PACTPYKTYPY U MHYIO KOH(PUTIYypaIrmoOHHYI0 MHPOPMAIINIO 00 9K-
gemIsape. IlapamMeTpbl MHUIIMAIUI3AINKN XPaHATCS B (paiisie mapaMeTpoB
VMHUNNAIUI3AINY  SK3EeMILIApPa, KOTOPBHIM OOBIYHO HA3BIBAIOT IIPOCTO
INIT.ORA, nnu, naunnaa ¢ Bepcuu Oracle9i, B permosutTopun, KOTOPLIHM HAa-
3pIBaeTcA (aitsiom mapameTpoB cepsBepa (uiu SPFILE). KomuuecTBo 06s13a-
TeJLHBIX ITapaMETPOB MHUIUAJIU3AIUNA YMEHbBIIIAeTCSA C BBIXOJAOM KaKIOI
HoBoI1 Bepcuu Oracle. B quctpubyruse Oracle ecTs mpumMep (aiiaa MHAIAA-
JU3AaI, IPUTOLHBIH IJIA 3amycKka 6a3bl JaHHBIX. JIMOO MOXKHO BOCIIOJIbB30-
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BaTbca mporpammoii Database Configuration Assistant (DCA), xoropasa
TmoJicKasKeT obsa3aTesibHbIe 3HaUeHuA (HampuMep, UMA 0a3hbl JaHHBIX).

Bor obs3aTesbHBIE TapaMeTphl nHUIUaIu3anuu Aiad Bepcun Oracle Data-
base 11g:

CONTROL _FILES

MecToHaxo0KOeHNE YIPABIAIOINX (PAKIOB.
DB NAME

JlokayspHOE nMA 0a3bI JaHHBIX.
DB DOMAIN

Nwmsa nomeHa 6a3bl JaHHBIX (HaIpuMep, US.companyname.com).
LOG ARCHIVE DEST

MecToHax0KAEHE apXUBHOTO JKypHaa.
LOG ARCHIVE DEST STATE

ITapameTp, BKJIIOUAIOIINI apXUBUPOBaHNE *KYPHAJIOB.
DB RECOVERY FILE DEST

MecToHaxoKaeHue obacTu 6picTporo Boccranopaenus (flash recovery
area) (kaTaJior, (paiiyioBas cucTeMa WJIU I'pyIna TuckoB ASM).

DB_RECOVERY FILE DEST_SIZE

MakcumManbHBIH pasMep 00JacT OBLICTPOTO BOCCTAHOBJIEHUA 0a3bl JaH-
HBIX B OaiiTax.

DB_BLOCK_SIZE

Pasmep 6y0ka 6a3bl JaHHBIX B 6afiTax (Hampumep, aaa 4 KoaiT ykassl-
BaeTrcsa suauenue 4096).

PROCESSES

MakcuMaJbHOE YHCJIO IPOIECCOB OMEePAI[OHHON CHCTEMBI, OGCIIY K-
BAaIOLAX OJHOBPEMEHHBLIN JOCTYII K 0ase JaHHbIX.

SESSIONS

MaxcumaJibHOE YHCJIO CeaHCOB PaboThI ¢ 6a30ii JaHHBIX.
OPEN_CURSORS

MaxkcuMasbHOE YMCJIO OTKPBITHIX B 0ase JaHHBIX KYPCOPOB.
SHARED SERVERS

MuHEMAaIBHOE YHCJIO Pa3e/IsieMbIX CePBepPOB 0a3bl JaHHBIX.
REMOTE LISTENER

Wwms yaageHHOTO IPOCIYIINBATEIA.
COMPATIBLE

Bepcus 6a3bl JaHHBIX, C KOTOPO# JOJKHA TOAAEPKUBATHCA COBMECTH-
MOCTH, B T€X CJydasiX, KOT[a TO WX WHOe CPeACTBO 3aTparuBaeT (Pop-
mar (atina (manpumep, 11.1.0, 10.0.0).
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MEMORY_TARGET

Pasmep obsacTu mamsTu, aBTOMaTUYeCKHU BhIAeaseMmoin aiia SGA u PGA
9K3eMILIApPA.

DDL_LOCK_TIMEOUT

g komang a3berka onpeaeserus navubix (DDL) — Bpema (B ceKyHIaX)
OKUAAHUA BOSMOKHOCTY YCTAHOBUTH MOHOIIOJNBHYIO OJIOKMPOBKY, IIpe-
JKJIe YeM COOOIIUTE 00 OIINOKe.

NLS_LANGUAGE

SIBBIK, OoIpeeIeHHBIN B MOACUCTEME HOAAEePKKYU HAIIMOHAJNBLHBIX SA3bI-
koB (National Language Support, NLS) mgia 6a3bl JaHHBIX.

NLS_TERRITORY

TeppuTopusa, oupeeaeHHasI B HOACUCTEME IOAAEPKKN HAITMOHAIBLHBIX
A3BIKOB I 0a3bI JaHHBIX.

B xauecTBe MpM3HAKa B3ATOr0 Kypca Ha aBTOMATHU3AIIHMIO OTMETHM, YTO
B Bepcuu Oracle Database 11g mapamerp UNDO_MANAGEMENT 1o ymou-
YaHUIO YCTAHABJIMBAETCA B PEIKUM aBTOMATUYECKOI'0 YIIPABJIEHUSA OTKATOM
(undo). MexauusM oTKaTa IPUMEHAETCS IPU OTKATe TPAH3aKI[1il, a TaKKe
IJ BOCCTAHOBJIEHUA 0as3bl HAHHBIX, OOecIleueHUsA COTJIACOBAHHOCTHU IIO
YTeHUIO U peasmsanuu perpocuexiuu. (OgHAKO 3amyCcH O TOBTOPHOM BBI-
TMOJTHEHUM pacIoJiarailoTcsa B GU3NUECKUX KypHAaJax IMOBTOpa, UM HaKa-
Ta, redo log; B HUX XPaHATCS U3MEHEHUS, IIPOU3BEJeHHbIe B CEIMEHTaX
IaHHBIX ¥ OJIOKaX CeTMEHTOB OTKAaTa, TaM JKe XPaHUTCA TabJuIla TpaH3aK-
IU# IJIsT CeTMEeHTOB OTKAaTa.) BpeMsa xpaHeHUs nHGOPMAaIUM IJsd OTKATa
Oracle Temepb mogGUpPaeT aBTOMATUYECKH, UCXOMA s 13 TOTO, KaK CKOHGUTY-
PUPOBAHO TaGJIMUYHOE IIPOCTPAHCTBO OTKATA.

W3syunre mocraBasemyio ¢ Barieii Bepcueit CYB]] 1o0KyMeHTAIINIO B YaCTH
IOTOJTHUTENbHBIX IapaMeTPOB MHUITUATIU3AIINH, TOCKOJbKY 3Ta mHPOpMAa-
usa M3MeHAeTCA OT Bepcuu K Bepcuu. HeKoTopble mapaMeTphl OMMCAHBI
B CJIEIYIOIINX Pasgeiiax.

Pa3BepTbiBaHMe pU3nN4YeCKUX KOMMNOHEHTOB

ITOoT pasnes He MOYKET 3aMEHUTH OPUITUATBHYIO JOKYMEHTAIIUIO II0 yCTa-
HoBKe Oracle. Hamra 1menb — cHAGAUTH Bac MPaKTUUYECKUM PYKOBOACTBOM
110 MJIAHUPOBAHUIO pasBepThIBaHuA 6as3bl JaHHBIX Oracle.

Ynpasnsaiowme pannbl

Hisa 060 6a3b1 JaHHBIX CJIeAyeT XPAHUTH II0 MEHBIIIell Mepe IBa yIpas-
JAAIuX (aiijia Ha pasHbIX GU3NUECKUX AUCKaX. be3 aKTyalbHON KOIIUU
YIPaBJAIONIEro (aiisia BBl PUCKYETe IOTePATh HHMOPMAIIHIO O COCTABIIAIO-
mIMX Balmeii 6a3bl JAHHBIX. ¥ TPaTa YIPaABIAIIINX (aiioB He 00513aTEIBHO
daranpHa, 1X MOKHO 1 BoccoszaTh. Ho mporenypa Bocco3jaHUA JOBOJIBHO
CJIO’KHA U PUCKOBaHHA, a 130e’KaTh ee HECIOKHO.
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MecTomo/ioskeHne yIpaBadoiux (aiijaoB ompeeiseTcs, KaK yyKe ObLIO
ckasaHo, napamerpom nHutnuanausanuu CONTROL FILES. Ou mosBossaeT
3a/aTh HECKOJIBLKO YIIPABIAOIINX (ailjaoB, HAIIpUMep:

control_files = (/u00O/oradata/control.001.dbf,
/u01/oradata/control. 002.dbf,
/u02/oradata/control. 003.dbf)

ITOT mapaMeTp COOOIIAET 3K3EMILIAPY, T'le UCKATH YIPaBIAoIine hanibl.
Oracle rapanTupyeT, 4YTO BCce KON YIPABIAMIIETo (haiijia OqUHAKOBEI, TO
ecTb JII00ble M3MEHEHUsI BHOCATCA CUHXPOHHO. Kcim mapamerp He 3azaH,
Oracle cosgacT yupaBisAoIuii ¢paia ¢ *MeHeM II0 YMOJUYAHWIO WX Ipuber-
HeT K yeayram kommnouenTa Oracle Managed Files (ecoiu ToT akTuBUpOBaH).

Muorue 6asbl JanubIX Oracle pasBepTHIBAIOTCA HA TOM UJIW WHOM BapuaHTe
RAID-maccuBa, nanpumep RAID-1 iz RAID-5, uTo6s! n36eXaTh MOTEPHU
IaHHBIX B cJaydae BbIxoma nucka us crpod. (Texuomorua RAID 6ouee mos-
po6HO paccmaTpuBaeTcsa B riaBe 7.) HampamuBaeTcsa BBIBOX, UTO MOXKHO
00607iTHCh 6€3 HECKOJNbKUX KON, COXPAHUB YIPABJIAIONINYN (aiia B 3a1iu-
IIeHHON AMCKOBOI MaMsATH, ¥ UTO yTpaTa JUCKAa ellle He O3HAUaeT YTPAThI
yupasJsroiiero gaitia. Ho 9ToT BBIBOA HeIIpaBOMEPEH II0 [BYM IPUYMHAM:

1. Ecau B maccuae ¢ paccaroenuen (striped array) nuiu B 3epkaibHoil nape
(mirror-pair) oTkasbIBaeT 0OJbIIIe OJHOTO AMCKA, TO BCe AaHHbIE, Xpa-
HAIUECA HA 3TUX QUCKAX, TepATCA. CTaTUCTUYECKU 3TO PeIKOe COOBI-
THe, HO BCE K€ TaKOe CJIYyYaeTcs, W TOTAAa €CTh yrpo3a MOBPEKJeHUS
WJIN yTpaThl yopaBJsdiomniero daiina. IIocKOIbKY BBl M TaK OymeTe 10
TrOpJIO 3aHATHI BOCCTAHOBJIEHUEM ITOCJIe MHOMKECTBEHHBIX COOEB IUCKA,
BEPOSITHO, JYUIIIe IIPU 9TOM U30eKaTh XOTs ObI BOCCO3JaHUs YIIPABJIAIO-
mux daitnos. Co3manne NOMOJHUTENIbHBIX KOMUIT, IYCTh HasKe XpaHs-
muxcsA B U30BITOYHOMN AMCKOBOI ITaMATH, — 3TO AOIOJHUTEJIbHBINA yPO-
BEHbD 3alllUTHI.

2. Na6piTOUuHAA QUCKOBAs MaMATH He TTOMOMKET BAlIUTUTHCS OT YesioBeye-
cKuX OImunoOoK. KTo-To MOXKeT caydyaiiHO yoajJuTh UJIU IepenMeHOBATD
yIpaBiaAwoInui (aita, 3aTepeTb ero IPyruM UJIN EPEMECTUTh B APYyroe
mecTo. VI 3epKaJMPOBAHHBLIM AUCK UYECTHO OTPA3UT JTH HU3MEHEHWS.
A 1pu pesepBUPOBAHNY YIIPABISIOININX (PARI0B XOTsA ObI OMHA KON 14
ocraHeTcs.

He cTouT 6eCIIOKOUTBCA O TOM, YTO 3aIIKCh B HECKOJIbKO YIIPABJIAIOIINX (haii-
JIOB TIOHU3UT IMPOU3BOAUTENbHOCTh. OOHOBJ/IEHNE YIIPABIAOIINX (PAiijioB —
HUYTO II0 CPABHEHUIO C APYTHUMH OIE€palluiMy AMCKOBOI'O BBOJA/BBIBOIA,
mpousBogumbimu Oracle.

dannbl paHHbIX

B daiinax maHHBIX HaxOASATCsS COOCTBEHHO HaHHBIE, XpaHsAIuecs B Oase:
TaOJJIUIILI M UHAEKCHI, CJI0BAPb JaHHBIX, B KOTOPOM COXpaHseTca nHpopMa-
s 00 9TUX CTPYKTYpPax, M CETMEHThI OTKATa, He00XOAUMEBIe [IJIsI Peaaunsa-
Y KOHKYPEHTHOro AOCTYIIA.
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daitn faHHBIX COCTOUT U3 0JIOKOB 0a3bl JAHHLIX, B CBOIO OUepeb, COCTO-
MIUX M3 JUCKOBLIX OJIOKOB OIIE€PAIlMOHHOII cucTeMbl. Pasmep 6Jioka B Ora-
cle Bappupyercs ot 2 mo 32 Koaiir. [lo Brixoza Bepcuu Oracle9i 6asza mam-
HBIX COCTOSJIa 13 OJIOKOB OJHOTO pasMmepa. B 0ojiee MO3THUX BEPCUAX BHI
mo-TIpeskHeMy MOKeTe 3a4aTh pasMep 6Ji0Ka 6a3bI IT0 YMOJIYAHUIO, HO BOOO-
me-To B 6ase JAHHBIX MOYKET MUCIIOJIb30BATHC M0 IIATH PA3HBIX Pa3MepPOB
0JIOKOB (XOTSA B KaKJI0OM TaOJIMYHOM IIPOCTPAHCTBE BO3MOKEH TOJIbKO OAUH
pasmep 6Jioxa). Ha puc. 2.4 moxkasano coorHorreunune 6;10koB Oracle ¢ 6.J10-
KaMu OIlepPaIMOHHOMN CUCTEMBI.

Kaxaprii (paiiy faHHBIX IPUHALIEKUT TOJBKO OJHOI 6a3e JaHHBIX 1 TOJIb-
KO OTHOMY TaOJINUYHOMY ITPOCTPAHCTBY B Heli. [[aHHBIe CUUTHIBAIOTCSA C UIC-
KOB B OIlePaTHUBHYIO NaMATh 0J1okamu Oracle 1o mepe HEOOXOAUMOCTH, HC-
XOnA M3 MeNCcTBUil moJib3oBaTeseil. BJIOKN MaHHBIX IIE€PENHUCHLIBAIOTCS W3
naMATHU B (Daiiyibl JaHHBIX Ha OUCKe, KOT/a 3TO TpedyeTcs IJisd rapaHTUU Co-
XPaHHOCTHU BHECEHHBIX II0JIb30BaTeJIAMU U3MEHEeH .

@daiybl JaHHBIX — 9TO CAMLIA HU3KHI YPOBEHb I'PDAHYJISIPHOCTH B3aWMO-
nmeticteuii mesxxay Oracle u oneparnmnonHoii cucremoii. [Ipu pasmelresnnu 6a-
35l JAaHHBIX HAa (PUBMUECKUX YCTPOMCTBAX HAMMEHLIIAA CYIIHOCTH, KOTO-
PYIO MOYKHO KyJa-TO IIOMECTUTh, — 9T0 (paita. OnTUMHU3aInsg IOIACUCTEMbI
BBOJa/BBIBOAA [AJIA TOBLINIEHUA MpousBoguTenbHocT Oracle 00bIYHO
BKJIIOUAET IIepeMellienne (paiioB JaHHBIX C OJHOTO Ha0opa JMCKOB Ha APY-
roii. Iloncucrema Automatic Storage Management, BxogdAmiaa B Bepcuu
"HaumHada ¢ Oracle Database 10g, oGecmeurBaeT aBTOMAaTUYECKOE pPaccaoe-
HUe BMECTO PYUYHOM HACTPOUKM 3TOTO aciieKTa paboThI.

data_01.dbf

bnoku
Oracle

bnoku onepaw1oHHOI CUCTEMDI
®aiin pauHbIx data_01.dbf coctont 3 6nokos Oracle.
Kaxnablii 6rok Oracle cocToMT 13 YeTbipex 6/10KOB OMepaLnOHHON CUCTEMbI

Puc. 2.4. Broku Oracle u 610KU 0nepayuLoHHOU cucmembsl
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3apaHue pa3mepa 65oka 6a3bl AaHHbIX

Ho Beixoma Bepcuu Oracle9i pasmep 6JI0Ka 3aaBaJICsI B MOMEHT CO3-
mauuns 6a3bl JaHHBIX, 4 UI3MEHUTH €0, He co3JaBasa 0a3y 3aHOBO, ObI-
J10 HeB03MOsKHO. B Oracle9i noasuiach JOIOJIHUTENbHAA TNOKOCTD —
B OJHOII ¥ TOI yKe 0a3e MOKHO MCII0JIb30BATE 0JIOKM PA3HOT0 pasMepa.
Bo Bcex BepcHsAX II0 YMOJUYAHWIO YCTAHABJIMBAETCA pasMep OJI0KAa,
3aJlaHHBLIN B TapaMeTpe mHUIuaausanum sx3emmiaapa DB BLOCK
SIZE.

Kax BpIOpaTh MpaBUIbHBINA pasmep 6goka? ITo ymosuanmuio pasmep
6soka Oracle coBnamaer ¢ pazMmepoMm 0JI0KA OIePaAI[IOHHON CUCTEMBbI.
OnHako 3Hasdg, YTO UMEHHO 3aBUCUT OT pa3dMepa 06JI0Ka, BbI CMOKeTe
mogobpaTh pasMmep, 06oJiee HMOAXOAAINUNA AJIA OMKUAaeMoii paboueii
HATPYy3KH.

Pasmep 610Ka — 9T0 MUHUMAJILHBIN pa3Mep HOPIIUY JaHHBIX, CUNTHI-
BaeMOIi UM 3aIlMChIBaeMOM 3a OaMH pas3. B cucreMax omepaTUBHOI
o6paborku Tpauzakinuil (OLTP) Tunuunasa TpaH3aKIuA 3aTparnBaeT
OTHOCUTEJIbHO HEMHOTI'O CTPOK, HAIIPUMep, CTPOKU Pas3MeIleHus 3a-
Kasa OT KOHKPeTHOTrO KJIMeHTa Ha 3aKYIKY pAga ToBapos. IIpu aTom
IOCTYI K CTPOKAM OOBIYHO IPOM3BOAUTCA C IOMOIILIO MHIEKCOB, a He
IyTeM CKaHupOBaHUA Bcelt Tabauribl. [losTOMy BIOJHE MOMKET XBa-
TUTBL 0JIOKOB HeOoJbIIoro pasmepa (4 Koaiir). Torga Oracle ne O0yzer
3pA pacxomoBaTh CHUCTEMHBIE Pecypchl Ha Iepemauy OGOJBITUX 6JI0-
KOB, COJlepsKaIluX HeHYKHBIE /I TPaH3aKIIUU JTaHHBIe.

B cayuae XpaHMIUI JAHHBIX 3aIIPOC MOYKET MOTPe00BAThH CUUTHIBA-
HUS MUJIJINOHOB CTPOK U CKAHMPOBAHUSA BCeX NAHHBIX B TaOJIHUILE.
g Takux omepanuii 3aganue 00JbIIOTO OJIOKA ITO3BOJISAET 3a OJUH
pas cunTaTh 0OJIbIIIE JaHHBIX, HEOOXOJMMEBIX I0JIb30BaTe 0. IloaTO-
MY AJIA XPaHUJINUIL JaHHBIX OOBIYHO MCIOJIb3YIOTCA OJIOKK Pa3sMepoM
8 uim 16 Koaiir. IIpu sToM Kakaas omepanus BBoJAa,/BbIBOAA 3aHU-
MaeT UyTh 0OJIbIIIe BpeMeHM, HO 3TO C JUXBOU OKYIAaeTCs YMeHbIIIe-
HUEeM 00IIero yucja omnepamnmnii.

CTpyKTypa ¢anna gaHHbIX

IlepsBoIil 610K (haiiia JaHHBIX HA3BIBAETCA 3A20J08KOM Qailia OAHHbLX.
B HeMm xpaHuTCS BaKHasA uHGOPMAIKA, HEOOXoAUMAA AJS IOLIePIKaAHUA
IEJIOCTHOCTU 0ashbl JaHHBIX, B YACTHOCTH CMPYKMYPA KOHMPOJLbHOU mMoH-
xu. OHa mpeacTaBasAeT COO0M JOTMYECKYIO BpEMEHHYIO MeTKY, IIOKa3bIBaio-
MIyI0, KOT/A B ITIOCJeHU pas ObIIN 3alIMCaHbl U3MEeHEeHU S B (DAl JaHHBIX.
Ita uHpopMaIusa abCoOTIOTHO HEOOX0AUMA [IJIA IIPOIlecca BOCCTAHOBIEHNA,
TMOCKOJILKY OIIpefesaeT, KaKue ;KypPHaJAbl HY:KHO HaKaTUTh, YTOOBI IIPU-
BecTHU (Paiiji JTaHHBIX K COCTOAHUIO HA TEKYIIIUI MOMEHT BPEMEHU.
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DKCTEHTbl N CErMeHTbl

C Touku 3peHUs (PUIUUECKOI opraHusanun, Paia JaHHBIX IIPeACTABJIIET
coboit Habop OJIOKOB OIIEPAIIMOHHO CUCTEMBI. A C JIOTUUECKOIl TOUKHU 3pe-
HUS, B (paiirax JaHHBIX MOXXHO BBIAEJUTH TPU CTPYKTYPHBIX YPOBHA: 0JI0-
KU JAHHBIX, 9KCTEHTEI 1 CEIMEHTEI. JKCMeHmMoM Ha3bIBAeTCs HAOOp CMerK-
HBIX 0JIOKOB B (haiiyie naHHbIX. Cezmenm — 310 00beKT B Oaze saHHBIX Ora-
cle, manpumep TabJIMIA MIN UHIEKC, COCTOSAINUI 13 OJHOI'0 UK HECKOJIb-
KX DKCTEHTOB.

Brimosnnasa omepanuioo obHoBIeHusA, Oracle cHauasma mbiTaeTcss OOHOBUTH
IaHHBIe, He BBIXO/I 34 IMpeesibl HCXOAHOro 6jioKa. Eciiu B aToM 6JI0Ke He-
JOCTaTOYHO MecTa AJIA HOBOM mHpopmaiuu, To Oracle 3anuceiBaeT gaHHbIe
B HOBBI 0JIOK, KOTOPBIA MOKET HaXOJUThCSA B IPYTOM SKCTEHTE.

HomonHuTe/IbHBIE CBEJEHNs O CerMEHTaX M 9KCTEHTaX U O TOM, KaK OHU
BJIMAIOT HA IIPOU3BONUTEILHOCTD, CM. B paszeie «PparMeHTanusa U PeoOp-
raHu3anusa» rJaaBbl 5. ITOT MaTepra 0COOEHHO BaKeH, eCJIii Bbl paboTaere
co crapeimu Bepcuamu Oracle. B Oracle Database 10g no6aBiieH KOHCYJIB-
TaHT Segment Advisor, KOTOPBIN CHUJIBHO YIPOIAET IPOLEAYPY OCBOOOIMK -
IeHUs HENCIIOJIb3yeMOro IIPOCTPAHCTBA.

JKypHanbHble ¢pannbl

JKypHanbHbIN (haiiJ cOmep:KUT MPOTOKOJ BCeX M3MEHEHUM, IIPOU3BeeH-
HBIX B 0as3e JaHHBIX B PE3yJIbTATEe BHIMOJHEHUA TPAH3aAKIINI 1 BHYTPEHHUX
onepanuit Oracle. O0bIUHO M3MeHEHHbIE OJIOKH KAIIUPYIOTCA B IIaMSATH,
IMO09TOMY B cJiyuae c00si 9K3eMILIApa MOKEeT 0Ka3aThCs, UYTO KaKue-To 6JI0-
KU He 3aIucaauch B Gaiiabl faHHBIX. Torga MOMKHO BOCIOIb30BATHCA IIPO-
TOKOJIOM, XPAHAMIIUMCA B KYPHAJIbHBLIX (aiisax, 4ToObBI BOCIIPOM3BECTU
M3MeHeH!sd, OCTaBIINeca He 3alMCAHHLIMU B MOMEHT c00s, U TeM CaMbIM
00ecreynTh COTJIaCOBAHHOCTH TPAH3AKIUU.

'_"‘—\ Wuorpma stu daiinel nyramoT ¢ 6ydepamu oTkaTa, HEOOGXOJUMBIMUI
ﬁ ': 4 IS TIOAAEPsKKY KOHKypeHIuu (OHU omucaHbl B riase 8). Tak BoT,
*~ 9ls: 9TO He omHO U TO el
Kpowme Toro, sxypHanbuble (haliabl IPUMEHAOTCA IJdA Peaanusaluy olepa-
muii orkara (undo), uannuupyemerx komaugoii ROLLBACK. Hesapukcu-
pOBaHHBIE U3MEHEHU B 6a3e JaHHBIX OTKATHIBAIOTCA, TaK UTO 6asa ocraeTcsa
B TOM COCTOSHUY, B KOTOPOM HaXOJWJIaCh B MOMEHT IOcJiefHell (huKcarmu.

Yr0o6bI YIPOCTUTHL PAOOTY B caydas c6os, peKOMeHAyeM IocJe Ji0oit He 3a-
PEruCTPUPOBAHHON B KypHAJe oIepaluu CHIMAaTh Pe3ePBHYIO KOIUI0, ec-
JIX BBI HE MOJKETe ITO3BOJIUTh ce6e TOTePSATh CO3MaHHbIM 00HLeKT UM IO Ka-
KO-TO IPUYKNHE ONePaIlNi0 HEBOZMOYKHO HOBTOPUTD. IloMUMO MCII0IB30BA-
Huda caoBa NOLOGGING B oTzeIbHBIX KOMaHIaX, MOXKHO IIOMETUTH Ta0JIu-
ny miau Bce tabaumumoe mpocrpaHcTBo atpudbyrom NOLOGGING. Torama
3aIKCh B JKYPHAJ OyAeT IoJaBIATHCA IS BCeX Olepanuil ¢ JaHHO! Tabim-
e uiam c Joboi Tabiuiieii B IOMeUeHHOM TaOJIMYHOM IIPOCTPAHCTBE.
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NMopaBneHue 3anucu B XypHan

ITo ymoauauwuio Oracle samuceiBaeT B JKypHAJ BCe U3MEHEHMUs, IIPO-
u3BeJeHHbIE B 0a3e faHHBIX. HO BefleHUe K YPHAJIOB COMIPSAMKEHO C Ha-
KJaJHBIMU pacxogaMu. [{J1s yCKOPeHU A HeKOTOPBIX OIlePaIluil MOK-
HO IIOJJaBUTH 3aIIUCH B }KYPHAJI, OLHAKO 3TO 03HAYAET, UTO BBl HE CMO-
JKeTe BOCCTAHOBUTH PE3YJILTAT 3TOM OIlepaIuu B ciydae c604.

YT00bBI MOJaBUTD 3AIIUChH B JKYPHAJI IJIA KaKOH-TO oIlepaluu, caeayeT
BKJIIOUUTH B COOTBETCTBYIONIYI0 SQL-KoMaHIy KaroueBoe cioBo NO-
LOGGING. (Ormerum, uto B Bepcusax mo Oracle8i gysa sToro mpume-
Hanochk KawoueBoe caioBo UNRECOVERABLE.) Eciu Bo BpeMs maH-
HOIT omepamuu IIpousoigeT c6oii, To ee HYKHO OymeT moBTOopuTh. Ha-
IpUMep, UHAEKC HaJ TabIuileil MOKHO CTPOUTH 0e3 3aIIiCH B JKyPHAJI.
Ecinu npousoiifer c60ii B 6ase JaHHBIX W HPHUAETCS €e BOCCTAHABJIIM-
BaTh, TO UHJEKC He OyAeT mepeco3sjaH, TaK KaK ero Co3laHume He IIPo-
ToKoJIupoBasiock. Hy:KHO OyZeT IpocTo ellle pas3 BBHIIOJIHUTD CI[eHA-
puii, B KOTOPOM CO3JAaBAaJICS STOT UHIEKC.

MynbTUnnekcnposaHue XXypHabHbIX (pannos

B Oracle umeercs cuenuaabHas TePMUHOJIOIHS AJIS IIPOIEAYP YIIPABICHUAA
sxypHasnamu. Kaxaeiit axsemiiap Oracle mcmoiabayeT cBOIO yenouky xiyp-
HanbHbLx (ailnos (thread) nisa sanucu B JKypHAJI NU3MEHEHUH, IPOU3BEIeH-
HBIX B Oase. llemouka XypHaJAbHBIX (PaijiOB COCTOUT U3 KYPHAJIBLHBIX
TPYIII, B KAXKIYIO 13 KOTOPBIX BXOAUT OSUH UJIA HECKOJIBKO 3JIEMEHTOB.

Jlornuecku ;KypHaAJbHYIO TPYIIY MOYKHO IPEICTABIATL ce0e KaK eqUHbINA
JKypHaAIbHBIH (aiti. Ogaako Oracle mo3BosieT onpeneJuTh HECKOJIBKO KO-
OHUH JKypHAaJa, YTOOBI 00eCIIeUNUTh eT0 IIeJIOCTHOCTD, BaXKHOCTh KOTOPOIi He-
BO3BMOJKHO mepeoreHUTh. Co3aBad HECKOJIBKO KON KYPHAJIBLHOTO (aii-
Jia, BBI 3AIIUINIAETE €T0 OT cO0EB IMCKA U APYTUX HEIPUATHOCTEH.

Ha puc. 2.5 mokasaHa IemouKka KypHaJbHBIX (hailjloB ¢ TPyIIaMu U dJje-
MeHTaMu. B JaHHOM cJaydae KasKAas IPyIa COCTOUT U3 ABYX 9J€MEHTOB,
IpUYeM BCe KYPHAJIBI 3ePKATUPYIOTCH.

Eciu B :KypHaJNLHOM T'pyIIle HECKOJILKO 3JeMeHTOB, To Oracle BemeT He-
CKOJIbKO KONNH KYyPHAJBHLIX (DallJioB. B m0JIb3y TAKOr0 pelieHns MOMKHO
TMPUBECTH Te Ke apTyYMEeHTHI, UTO AJA MYJIbTUILICKCUPOBAHUSA YIIPABJISIIO-
mux QaiiaoB. OfHAKO €CaU CTATUUYECKYIO YacTh YTPAUeHHOTO YIIPaBJSIO-
mero (aisa MOXXHO BOCCO3/IaTh, TO BOCCTAHOBUTD IPOIABIINH JKYPHAJ He-
BO3MOKHO. IlosToMy 00s3aTeIbHO IOAAEP:KUBANTE HECKOJNBbKO KOIIMIA
sKypHasa. OgHON Julllh N30BITOYHOCTH AUCKOBOT'O MAaCcCUBa AJIA UX 3alllH-
TBI HEJOCTATOUHO, TAK KaK BCerJa eCTb PHCK, UTO KTO-TO MCHOPTUT MU
YAAJIUT 2KYPHAJILHBIH (haiiy mo omudKe.
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T'pynna 1

dnement 1 = JInement 2
I'pynna 2

dnemenr 1 = dnemeHt 2
I'pynna 3

Anemenr 1 = InemenT 2

INEMEHTbI OJHON rpynMbl UAEHTUYHbI

Puc. 2.5. I[Jenoukxa #ypHarbHbLX Pailnoe

Oracle mIpoM3BOAUT 3aMKCh BO BCE 3JE€MEHTHI ;KYPHAJIBHOM I'DYIIIBI CUH-
XPOHHO. 3aIINCh CUNTAETCS 3aBEePIIEHHO JUIIH II0CJIe TOTO, KaK HOJIYUYeHO
MOATBEPIKAEHE, UTO BCe KOIUHU JKypPHAaJa yCIelrHo ooHoBieHbl. Ecau of-
HY KOIIMIO IIOMECTHUTh Ha OBICTPBIN MM cJ1ab0 3arpysKeHHbIN AUCK, a APY-
ryi0 — Ha MeAJeHHBIN MM aKTUBHO HCIOJb3YE€MBbIH, TO IPOU3BOIUTEIb-
HOCTL Oy/ZIeT OrpaHMYeHa CKOPOCThIO OoJiee MeaaeHHOro aucka. Oracle 00s-
3aHa yO0eAUTHCHA, UTO BCe KONUU JKypPHAJIa YCIEIIHO OOHOBJIEHBI, Na0bl 13-
0e)KaTh ITOTEPU JaHHBIX.

ITocMoTpuM, YTO MOKET IIPOMBOMNTH, €CJIU 3alUCh B HECKOJbKO JKYPHAJIOB
MIPOM3BOAUTCS ACUHXPOHHO, TO €CTh CHauaJia O0OHOBJISIETCS OCHOBHOM KYP-
HaJ, a IOTOM — B ()OHOBOM PeKUMe — ero Konuu. [lomycTum, OCHOBHOM Kyp-
HaJI TOBPEXKIeH Ipu c00e CUCTEMBI, IIPU 3TOM He MCKJIIOUEeHO, UTO 00HOBIIE-
HUEe OCTAJIbHBIX JKYPHAJIOB ellle He 3aBepIINIoch. B 3TOT MOMEHT YacTh 3a-
(PUKCUPOBAHHBLIX TPaH3aKIIMII IIPOMHajia — OCHOBHOM KYPHAJI, B KOTOPBIIA
M3MeHeHU s ObLIY 3aTCaHbl, HEJOCTYIIEH, a B KOITNY N3MeHEeHU eIlle He II0-
majgu. YToOBI IpesOTBPATUTH TakKoe pasBuTue cobeiTue, Oracle
U IOXKUIaeTcs OOHOBJIEHUA BCeX KOIIUH KypHAaa.

Kak Oracle ncnonb3yet XypHanbHble ¢danbl

3aloJHUB ONWH KYPHAJIBHBIN (aiiia, Oracle aBToMaTUYeCcKM MEePEXOmUT
K cieayiomeMy. 3aloJHUB Bce MMEIOIUecs KypHaiabHbIe (aitasl, Oracle
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BO3BpaIllaeTcsa K IIEPBOMY W Ilepe3anuchIBaeT ero. [Jis OTCJe’XKMBaHUSA
JKYPHAJIOB IPUMEHSAETCA IOPAAKOBasA HymMmepanud. IlopAaKoBbIil HOMeD 3a-
OUCBIBAETCA B TEKYIINH JKYPHAJbHBIN (haii.

Y008I TyUIlie pa3obpaThCcsa B UMeHAaX KYPHAJIbHBIX (PAiJIOB U UX TOPAIKO-
BBIX HOMEpaX, PacCMOTPUM TpuU Takux (aitaa ¢ mmeHamu redologl.log,
redolog2.log, redolog3.log. Korma Oracle ToJIbKO HAauMHAET UX HCIIOJIb30-
BaTh, JKypHAaJIaM IIPMCBOEHBI IOPSAAKOBbIe HOMepa 1, 2 1 3 COOTBETCTBEH-
Ho. ITocse Toro xKak Oracle BepHeTcs K mmepBoMYy sKypHay — redologl.log —
¥ HauHeT IIepe3anrchbiBaTh €T0, JKYPHAJIy OyIeT IPHUCBOeH MOPAAKOBBIN HO-
mep 4. 3aTeM HacTaHeT ouepens daiiaa redolog2.log, KOTOPBIH MOJIYUHUT II0-
PALKOBBIIA HOMED 5.

ITomHUTE, UTO OIEpPAIMOHHAS CUCTEMA UAeHTUDUIIUPYET Ky PHAJIbHbBIE (haii-
JIBI TIO MMeHU, a Oracle ompeziessger, B KaKOM IOPSAAKEe 3aI0JHSIINCD dKYP-
HAJIbI, OPUEHTUPYACh Ha MOPAIKOBBIM HOMED. IIOCKOIBKY Ky PHAJIBI aBTO-
MATUYECKU HCHOJIb3YIOTCA IIOBTOPHO, MM (haiijaa Majao YTO F'OBOPUT O €ro
MeCTe B II0CJIeJOBATEILHOCTH.

Ha puc. 2.6 IponJIIOCTPUPOBAHO 3aMOJHEHNE KYPHAJIOB U UX ITUKJINUe-
CKUI mIepedop.

No1 N4

redogimi.log = redogim2.log

No2
redog2m1.log = redog2m2.log

redog3m1.log = redog3m2.log
Ne3

TopsiAKOBbIA HOMEP YBENYNBAETCS MO MEPe 3anoNiHeHUs!
0[IHOTO XYPHana v nepexoaa K creayoLiemy

Puc. 2.6. [Juxauueckuil nepebop #HYpHALO6
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CornaweHuns 06 MMeHOBaHUM XXYpPHanbHbIX Pannos

Hmena pasanuHbIX (paijoB, COCTABIAIOIINX 0a3y JaHHBIX, OUeHb BaXXHbBI —
o KpaiiHell Mepe, IJIs TeX, KTO IIOPOH BBIHYKJIEH NCKATh (paMJIbl 10 MMe-
HaMm. Ecau BBl He moJsbdyeTech KommoHeHToMm Oracle Managed Files, To
IOJI?KHBI BBIPAOOTATh CXeMy UMEeHOBAHU A, OTPAKAIOIIYI0 HAa3HAUEHUE U CY-
IIeCTBeHHbIe XapaKTepucTuku gaiaa. OgHO M3 BO3MOKHBIX COTJIAIIIEHUH
0 BBIOOpE UMEH KYyPHAJIbHBIX (pallJIOB ITOKasaHo Ha puc. 2.6:

redogim1.log, redogim2.1log,

IIpeduxc redo u cyppukrc .1log oTpaskamT TOT (paKT, 4TO (haila cCOmepKUT
sKypHaa. B crpoxkax giml u gim2 sakommpoBaHa mMH(MOPMAIIHUA O HOMEpPax
TPYIILI U 9JeMeHTa. OTO BCEro JIUIIb IPUMED, HO MBI PEKOMEHIyeM Ipu-
HATH KAKOe-TO CoTJIaleHne, KOTOPOe KaKeTCs BAM OCMBICJIEHHBIM, ¥ CTPO-
r'o IPULEPKUBATHCA €T0.

ApXUBHbIe XXypHasibHble (pansbl

BoaMosxHO, Bac uHTepecyeT, KaKk M30e:KaTh IIOTEePU KPUTUYECKU BAXKHON
uadopMaInmKu, Koab cKopo Oracle BosBpamaercsa K paHee 3allCAHHOMY
SKYPHAILY.

Ecthb n1Ba mogxona K aroii mpobyeme. IlepBhlii Upe3BBIUYANHO IIPOCT: BBI Aa-
JKe He IbITaeTech n30€:KaTh yTpaThl HHMOOPMAIIUH B caydae c60s1 — CO BCceMu
BBITEKAIOIUMHU TTocaeacTBuaMu. [Ipu mepesanucu KypHaa XpaHAIiaacs
B HEeM MCTOPHUS M3MeHeHUH Tepsiercsa. Eciu B pesyiabTaTe cO60sd OYyAYT II0O-
BpeKIeHbI (Paiiabl JTaHHBIX, TO MOYKHO OyAeT BOCCTAHOBUTL BCIO 6a3y maH-
HBIX B COCTOSTHMM Ha MOMEHT IIOCJeJHEro pe3epBHOT0 KomupoBauusa. Ho
BOCIIPOM3BECTH U3MEHEHUA, BHeCEHHBIE 03 Ke TTOCJIeIHEr0 Pe3epPBHOTO0 KO-
MUpOBaHUA, 6e3 :KypHaIa He yaacTcA. TakuM myTeM UAYT OUYeHb HEMHOTHE
KoMmmauuu, paborarorrue ¢ Oracle, Begb HEBO3MOKHOCTb BOCCTAHOBUTD CH-
Tyaruo Ha MOMEHT c00s HEeJOMIyCTUMA — B PE3yJIbTaTe TePAIOTCA JaHHbIE.

Bropoe (z GoJsiee pacmpocTpaHeHHOE) pellleHue IIPOo0JIeMbl 3aKJIIOUaeTCs
B ApXMBUPOBAHNHU 3AII0JHEHHBIX KYPHAJIOB. [IJIA TOro 4TOOBI IIOHATD, YTO
Takoe apXWBUPOBAHUe JKYPHAJIOB, HeoOX0oAuMO 3HAThH, uTo Oracle Ha ca-
MOM JieJie TOAAEPIKUBAET JBA TUNA KYPHAJIOB:

OnepamugHule HYPHALbL
daiinpl omepanuoOHHON cucTeMbl, B KoTophble Oracle mociemoBaTebHO
3alliChIBaeT M3MEHEeHNUd, IIPON3BE€JE€HHbIEC B 6336 JAHHBIX, IUKJINYECKN
nepebupas Gpaiiiab.

ApxusHbvLe HYPHATLbL
Konuu 3amoJHeHHBIX OIEPATUBHBIX JKYPHAJIOB, CO3aBaeMble BO u3be-
JKaHue IIOTepHu JAHHBIX IIPU IIepe3alliCH OIIePATUBHBIX XYPHAJIOB.

CVYB/I Oracle mo:xeT paboTaTh B OMHOM U3 JBYX PEKMMOB apXUBUPOBAHUSA
SKYPHAJIOB:
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NOARCHIVELOG

Kak BunHO U3 Ha3BaHUSA, B 9TOM PEKUMe JKYPHAJIbl HE ApXUBUPYIOTCH.
ITo mepe mukJanyeckoro mepebopa 3amoOJIHEHHBIE KYPHAJBI IIOBTOPHO
VMHUTUAJIN3UPYIOTCA U IIepe3annchbiBAIOTCA, IIPU 9TOM UCTOPUA U3MeHe-
HUM 6as3bl JaHHBIX cCTUPaeTcsa. IMeHHO O TaKOM peKuMe IIJIa PeYb BhI-
II1e: B 9TOM cJiydae c00i MPUBOAUT K HEBOCCTAHOBUMOM TOTEpe JaHHBIX.

Tem, KTO BEIOMpPaeT padboTy 6e3 apXMBUPOBAHUS KYPHAJIOB, OyIeT goc-
TYITHO 3HAUUTEJIbHO MeHbIllee KOJUYECTBO BAaPHMAHTOB U IapaMeTpPOB
pesepBHOro KomupoBaHUsA 0as3bl JaHHBIX (cM. riaBy 11). Kopmopamnus
Oracle He peKOMEHIYET 3TOT PEXKUM.

ARCHIVELOG

ITepexons K HOBOMY sKypHasy, Oracle apxuBupyer npeasiayiiuii. [as
TOTro LITO6I>I He OOIIYCTUTH IIOABJIEHHA IIPOIIYCKOB B MCTOPHNH HN3MEHEe-
HUI, IIOBTOPHOE 3aIlOJHEHNE KYPHAJIA HAUMHAETCSA TOJBKO IIOCJIE ero
YCIIENITHOTO apXWBUPOBaHUA. APXUBHBIE U ONEPATUBHBIE KYDPHAJBI CO-
Iep KaT IMOJHYIO NCTOPUIO U3MEHEeH!I, MIPOU3BeIeHHLIX B 6a3e JaHHBIX.
B COBOKYIIHOCTH OHH IIO3BOJIAIOT CEPBEPY BOCCTAHOBUTH BCe 3a(hUKCHU-
POBaHHLIE TPAH3AKIMK BILIOTH 4O MoMeHTa c6os. IIpu paGore B sTOM
peXrMe BO3MOYKHO pe3epBHOE KOIHPOBaHNEe TAOJMUYHBIX IPOCTPAHCTB
¥ OTAEJBHEIX (PaiijioB JaHHLIX.

Hcmonb3oBaTh OmlepaTUBHBIE M apXUWBHBIE JKYPHAJIBI Ha 9Talle BOCCTAHOB-
JeHusa 6a3bl JAHHBIX CEPBEePY IIOMOTAIOT BBLINIEYIIOMAHYTbIe BHYTPEHHUE
IOpPAIKOBBIE HOMEpPA.

Pexxkum ARCHIVELOG 1 aBTOMaTnyeckoe apxmsmnpoBaHune

Hauwunas ¢ Bepcuu Oracle Database 10g moxxuo mepesectu Bl B pesxum
ARCHIVELOG xKomaHIOI:

ALTER DATABASE ARCHIVELOG

Ecuu 6aza namueix padboraet B pexxkume ARCHIVELOG, To, 3amoiHKUB oue-
penHoii :KypHaJ, Oracle momeuaeT ero Kak moAJaeKalluil apXUBUPOBAHUIIO.
IIpe:xne uem 3amoJIHEHHBIN *KYPHAJ MOMKHO OyAeT MCI0JIb30BaTh IIOBTOP-
HO, ero HeoOxoxumo apxuBupoBaTrb. Komanga ALTER DATABASE AR-
CHIVELOG 1o ymMO/IYaHHWIO BKJIOUAET PEKUM aBTOMATHUUYECKOT'0 apXUBU-
POBAHUS U 3aIIyCKaeT IPOIEeCChI-aPXUBATODHI.

Ho Beixoma Bepcuu Oracle Database 10g momerka (aiiia KypHaia Kak Io-
TOBOI'0 K apXMBUPOBAHUIO €Ille He 03HAYAJIA, YTO OH OyIeT apXUBUPOBAH
aBromMaTuuecku. Heo6xoammo OBIIO TaKsKe 3a4aTh mapaMeTp B daiiie nHu-
UATA3A N

LOG_ARCHIVE_START = TRUE

ToJBKO B 3TOM CJIyyae 3aIycKaJics IIPOIlecC KOMUPOBAHUA 3aI0JHEHHOTO
OIlePaTUBHOIO JKYPHAJIA B apXUBHBII.
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Mecromosnokenrue 1 GopMaT MMeH apXUBHBIX KYPHAJOB OIPEesITIoTCA
eme aBymsa mapamerpamu: LOG_ARCHIVE DEST um LOG_ARCHIVE
FORMAT. Hanpumep, cTpoKa

LOG_ARCHIVE_DEST = C:\ORANT\DATABASE\ARCHIVE

olpejesiseT, B Kakoil karajor Oracle OyaeT sanucuIBaTh apXUBHbBIE dKYPHA-
JIBI, 4 CTPOKa

LOG_ARCHIVE_FORMAT = ORCL%t_%s_%r.arc

onmchIBaeT popmMat uMeH (PailJIoB apXMUBHBIX KYPHAJIOB. B tanHOM ciyuae
NMeHa HaunHawTca ¢ npedukca ORCL m 3akaHuMBaOTCA cyQPHUKCOM .arc.
B hopmaTHO# cTpOKE pacmo3HAIOTCA CAeAYIONIME CIeIIU(PUKATODHI:

Yot
BxirouaTs B uMsa (paiiyia HOMep MeHOUYKY KYPHAJIbHEIX (DaliJIOB.

%s

BruaouaTh B uMs daiiia IoOpAIKOBBIM HOMEDP *KypHaJa.

%or

BruawouaThs B uMsa Gaitaa uaeHTu(GUKaTOp coOpoca mMopsgKOBOT0 HOMepa
JKypHaJa.

Ecau BB X0THTE, YTOOLI HOMED IEIIOUKH, IMOPSAAKOBBIA HOMEP KypHaJIa
U uaeaTuuKaTOp cOpoca HOMEPOB B UMEHAX aPXMBHBIX KYPHAJIbHBIX (paii-
JIOB JOTIOJHAJINCH HYJAMHU, TO CJAEAYyeT 3alUChIBATH CIeIUu(PUKATOPHI 3a-
IJIaBHBIMU OYKBaMU, HAIIPUMED:

LOG_ARCHIVE_FORMAT = "ORCL%T_%S_%R.arc”

ITockoabKy (aiiy MHUIINATUZAIMY CUNTHIBAETC B MOMEHT 3allyCKa dK3eM-
maspa Oracle, siro0ble U3MEHEHUA BCTYISAT B CUJIY TOJBHKO IIOCJIE OCTaHOBA
U IIepesanycka sk3eMInIsgpa. OgHako He 3a0bIBaiiTe, YTO BKJIIOUEHNE PEeyKU-
Ma aBTOMATHYECKOT'O0 apXMBUPOBAHUSA ellle He MePeBOAUT 0a3y JaHHBIX
B peskuMm ARCHIVELOG. U o6paTtHO, TtepeBo 6a3bl faHHBIX B peskuM AR-
CHIVELOG He BKJIIOUYAET PEIKUM aBTOMATHUUECKOTO apXUBUPOBAHUS.

Caenyer Tak:Ke yoeIUTHCA, YTO B (haliJI0BOM cHCTEME JOCTATOYHO MECTa I
pasMelleHus apXUBHBIX KypHaIoB. Eciiu aTa (aitsioBas cucremMa mepemnoJ-
Hurcs, to Oracle 3aBucHeT, He MMes BO3SMOMKHOCTH apXWBUPOBATDH JKYD-
HaJIbHBIE (Daiijbl.

Ha pwuc. 2.7 nmokasas IOpAJOK MCIOJb30BAHUA *KYPHAJIOB, KOIIa apXUBU-
pOBaHNe BKJIIOUEHO.

ApxuBHBIE KYPHAJIBI UCKJIOUNTEJIbHO BaYKHbBI JJIS BOCCTAHOBJIEHUS 0a3bl
manHbiXx. Kak u A1 omepaTUBHBIX, IS apXWBHBIX JKYPHAJIOB MOXKHO 3a-
IaTh HECKOJbKO MECT pacioJiokenusd. B srom cayuae Oracle 6ymer Komu-
poBaThL 3aIOJIHEHHbIE KYPHAJILI B YKasaHHble MecTa. MOMKHO TaKkiKe yKa-
3aTh, CJIEIYET JIX OXKUAATH YIAUHOT0 3aBePIIeHIA KOIUPOBAHUA BCEX KYP-
HaJIOB. ITa PYHKIMOHAIHHOCTD YIIPABJAETCS CJAEAYIOIIUMY IIapaMeTpaMu
VHAIAAIN3AIN.
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ApXMBHbIE XYPHaNbI Net Tpynna 1 Nod
[1]
ORCL0000000001.ARC |
redogimi.log = redogim2.log
Ipynna 2
ORCL0000000002.ARC Ne2 _
redog2m?.log = redog2m2.log
Ipynna 3
N3
ORCLO0000DO003ARC | «————  redog3midog =  redog3m2.Jog
lpwn 3an0NHEHUN OFHOTO XXypHana 1 nepexofe
K CNefytoLLeMy 3anomHeHHbI XypHan apxmBupyeTcs

Puc. 2.7. [Turkauueckuil nepebop #HYPHALOE C APXUBUPOBAHUECH

LOG ARCHIVE DUPLEX DEST
3azaer TOIMOJHUTEIbHBIE MECTa AJIA KON apXUBHBIX (haiijIoB.
LOG ARCHIVE MIN SUCCEED DEST

Ompepgesser, JOMKHO JIX YCIIEIITHO 3aBEPIIUTHCSI KOMUPOBAaHNE BCeX MU
XOTs1 ObI HECKOJIBKUX KOIIMH 3aIlI0JTHEHHOTO JKypHasa. [lomycTuMbI 3Ha-
yenus ot 1 mo 10, ecau ucmosab3yeTcsa MYJbTHUILIEKCHpPOBaHUE, U 1 min
2 B caydae OYILIEKCHOTO Perkuma.

HomosiTHUTeIbHBIE TApAMETPhI U MPEACTABICHUS, YIIPABJIAIOIINE OIIU-
caHHOH QYHKIIMOHAJLHOCTHIO, OIMCAHBI B foKyMeHTamuu Oracle.

Mamatb n npoueccbl 3K3eMrinsdpa

Aksemiasap Oracle MOKHO openeJnTh KaK 00JI1aCTh pasmesisieMoil IaMATH
1 Habop PoHOBEIX mpoleccoB. O6aacTh pasaeasseMol IaMATH 9K3eMILIApa
Has3bIBaeGTCA CUCMEMHOU 2a006anbHoll obaacmbvlo (System Global Area,
SGA). ®axTuuecku SGA ABIAETCSA He OMHOM OOJIBITON OTHOPOIHOM o6Jia-
CTHIO TIAMATHU, a8 COCTOUT U3 PABINUYHBIX KOMIIOHEHTOB, OIMCAHHBLIX B CJe-
IyIoIieM pasaese. Bece mpoliecchl 9K3eMILIAPa, KaK CUCTEMHBIE, TaK U ITOJIb-
30BaTeJIbCKIe, COBMECTHO obpalmaimTca K SGA.

Ho Bepcuu Oracle9i pasmep SGA ycraHaBIMBaJICs IPU 3aIMyCKe 9K3EMILIs-
pa Oracle. ExuHCcTBeHHBIM CIIOCOO0M M3MeHeHU pasMmepa SGA miu Kaxkoii-
TO ee COCTaBJAMINEl ObLI0O M3MEeHEeHHe COOTBETCTBYIOIIMX IIapaMeTpPOB
WHUIAJIN3AIi, OCTAHOBKA 1 Iepe3anyck sk3eMmiuisapa. B Oracle9i mox-
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HO M3MeHATHh pasMep SGA U ee KOMIIOHEHTOB, He OCTaHaBJIMWBAA SK3eMII-
asap. B Oracle9i Takixe BBeJIleHO TOHATHE ZPAHYIbL, TO €CTH HANMEHbBIIIETO
o0beMa ITaMATH, KOTOPBIH MOYKHO J00AaBUTDH WX YAAIUTD U3 SGA.

B Bepcum Oracle Database 10g mosBmjca MeXaHM3M aBTOMATHUYECKOTO
yupaBiaeHns pasgeiasieMoi mamaTrbio (Automatic Shared Memory Manage-
ment, ASMM), a B Oracle Database 11g — mMexaHuU3M aBTOMATHYECKOT'O
yupasieHusa namMarsio (Automatic Memory Management, AMM) nis xom-
noueHTOB SGA u PGA. Eciu sagan napamerp nHunuanusanuu MEMORY
TARGET (mosiBuicst B Oracle Database 11g) wiau SGA _TARGET, to 6asa
JaHHBIX aBTOMATHUUECKU PacIIpefesdeT IaMATh MeXKIY PasInUYHBIMUA KOMIIO-
"HeHTaMu SGA, obecrieunBasi ONITHMAJIbHOE yIIpaBieHne maMaThio. K aBToma-
TUYECKU PaclpefessieMblM KOMIIOHEHTAM OTHOCSTCSA PasesisieMblil myJ (ero
pasMep BPYYHYIO yCTaHaBJMBaeTcs ¢ momolnbio mapamerpa SHARED PO-
OL_SIZE), 6oabmnoii yn (LARGE POOL_SIZE), nya Java (JAVA PO-
OL_SIZE), xkam 6ydepos (DB_CACHE_SIZE) u nyxn Streams (STREAMS
POOL_SIZE). IlapaMeTpbl MHUIINAIN3AIINN, OTHOCAIIAECT K aBTOMAaTHUe-
CKOMY YIIPaBJIEHUIO TaMAThI0, MOKHO 3axaTh B Oracle Enterprise Manager.

DoHOBBIE IPOIECCHI B3ANMOIEHCTBYIOT C OTIEPAIMOHHOM CUCTEMOM 1 MeK-
Iy co0oii, yIpaBiasiA CTPYKTYPAMU MAMATHU 9K3EeMILIApA. ITU MPOIECCH
TaKsKe YIIPaBISIOT cOOCTBEHHO 6a30i JaHHBIX HA AUCKe W BBIIIOJHSIOT 00-
mue AefcTBUS 10 00CIYKMBAHUIO dK3EeMILIAPA.

Ha puc. 2.8 mokasaubl CTPYKTYPBI MaMATH U (POHOBBIE IIPOIIECCHI, PACCMAT-
pUBaeMbIe B CIEAYIOIEM pasee.

Daiinbl Ynpasnsiowue B XypHanbHble
AaHHbIX thaitnbl thaitnbi

Puc. 2.8. Ixzemnasap Oracle
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Eciu akTuBUpOBaHEI elfle Kakue-To KommnoueHTsl CYB]l, To MmoryT pabo-
TaThb u Apyrue (POHOBLIE IIPOIIECCH], HAIIPUMEP: pasieideMble cepBepsl (10
Bepcuu Oracle9i — Multi-Threaded Server, MTS), ouepenu saganuii niu
penyinKanusd.

CTPYKTYpbl onepaTUBHOM NaMATX 3K3emMngpa

Kax Bugno us puc. 2.8, cucremuas raobanbHas obsaacts (SGA) cocTout us
HecKoJbKUX obOjacreii. Ha pucyHke mokasaHbl Kai OydepoB 6as3bl maH-
HBIX, pasAessaeMblil IIyJ U KyPHaAJbHBIA Oydep. EImle MmoryT mpucyTcTBO-
BaTh ITyJ Java, 0oJibIioi myJs u nya Streams. Bce atu ob6sacTu ommcaHbl
HIKe. Bosee moapo6wHo Bompoc o ¢BA3u SGA ¢ Mpous3BOAUTEIbHOCTHIO pac-
cmoTpeH B pasgene «Kak Oracle mcmoJsib3yeT CUCTEMHYIO IJI00AJIBHYIO 00-
JIaCTh» I'JIABHI 7.

Kaw 6ydepoB 6a3bl JaHHbIX

B komie 6ygepoB xpaHATCS U3BJIeUeHHbIe M3 0a3bl OJIOKM HAHHBIX. Takoi
oydep MeKAy MOJb30BATEIbCKUMN 3alpocaMM M peaJbHBIMHU (PaijiamMu
IaHHBIX HOBbIIIaeT mpousBogurenbHocTs CYBI Oracle. Eciu uacts gan-
HBIX IIPUCYTCTBYET B Kalte 0ydepoB (HampuMep, B pe3yabTaTe HeJaBHO BbI-
TIOJTHEHHOT'0 3aIIpoca), ee MOKHO M3BJIeUh U3 ONePaTUBHOI maMaTu 06e3 3a-
TpaT Ha oOpalreHne K gucky. Oracle ymrpassieT KaIeM Ha OCHOBE aJIOPUT-
ma LRU (Least Recently Used), korga BHITATKUBAIOTCS 3JIEMEHTHI, He HC-
MMOJIb30BAaBINIMECH OOJIbIe BcexX. [[pyrumMu cioBaMu, €CJU II0Jb30BaTeJb
3alpalinBaeT JaHHBIE, o0palleHre K KOTOPBIM OCYIIIeCTBJIAJNIOCH HeJaBHO,
TO ¢ GOJIBIIION BEPOSITHOCTHIO OHU COAEpPsKaTcs B Koalre 6ydepoB M MOTYT
OBITH BO3BPAIIeHbI HEMEIJIeHHO, 0e3 ITIOBTOPHOTO CYNTHIBAHUS C UCKA.

Ecuu xe 3anparusaeTcsa 0JI0K, OTCYTCTBYIOIIIMHA B K3Ille, TO ero HeoOX0oau-
MO CUHMTATEL 1 3aTrPy3UTh B KaIl. Korga moan3oBaTeb MOAUPUIIEPYET SAH-
Hble B 0JIOKe, M3MEHEHNs CHAYAJIA 3alMCLIBAIOTCS B 0JIOK, HAXOAAIIUNACS
B KJIIIe, a CIYCTsS HEKOTOPOe BpeMs cOpPachIBAIOTCS B (DAl JaHHBIX, KOTO-
pOMY IPHUHAAIEKUT OJIOK. IT0sTOMY IOJIBL30BATEIO HE HYKHO JOMKUALATHCA
3aBepPIIeHud onnepanun 3alliC USMEHEHHBbIX 6JIOICOB Ha JUCK.

WUpesa orxkiaambiBaHusA Oolepaliiuii BBOJa/BBIBOAA IO TeX IIOP, IIOKA 9TO He
cTaHeT abCOJIIOTHO HEOOX0AMMO, KPACHOM HUTHIO TpoHU3bIBaeT Bcio CYB]]
Oracle. [Tucku — caMbIil MeJJIEHHBI!T KOMIIOHEHT BLIUMCJAUTEIBHON CUCTE-
MBI, TIOATOMY UeM MeHbIle 00'hbeéM BBOZa/BBIBOJA, TeM ObICTpee paboTaeT
cucrteMa. OTKJIaAbIBas BBITIOJHEHNE HEKPUTUYHBIX OIepaluii BBOJA/BhI-
Bojga, Oracle mocTuraer 6oJiee BLICOKOI IPOM3BOHUTEILHOCTH.

Hauwunas ¢ Bepcuu Oracle8 ko 6ydepoB 6a3bl JaHHBIX MOYKET COCTOSATH U3
yJioB 6y(epoB caeayIoIuX TUIIOB:
DEFAULT

CrangapTHbIi Kol 6ydepoB 6a3nl ganubix Oracle. Eciu He oroBopeHo
WHOe, UMEHHO 3TOT KAIII UCII0Jb3yeTCsI BceMU 00 beKTaMu.
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KEEP

Ha gyacTo ncnoab3yeMbIX 00 bEeKTOB, KOTOPHIE XOTEJO0CHh OBl KIIIMUPO-
BaTh.

RECYCLE
HJ1g 06beKTOB, K KOTOPBIM BBI BPSAJ JIU 00paTUTECH BHOBD.

W3 nynos 6ydpepoB KEEP 1 RECYCLE 06beKThI BHITATKUBAIOTCA HA OCHO-
Be anropurma LRU.

Mo:kHO yKasaThb, YTO HEKOTOpasd TabJauIla UInu WHAEKC JOJIMKHBI K3IITHPO-
BaThCA B OIIPeIeIeHHOM I1yJe 0ydepoB. ITo obeclieunBaeT XpaHeHNEe HAM-
60Jiee BocTPeOOBAHHBIX 00BEKTOB U IIPeAOTBpaIiaeT 60psr0y Bcex 00HEKTOB
3a MeCTO B OIHOM IIeHTPAJIbHOM KaIre. Pagymeercsi, 4ToOBI 3a/1eficTBOBATH
ATy BOBMOJKHOCTH, HYJKHO XOPOIIIO 3HATH XapaKTep AOCTYNa K PA3JIUUHBIM
00'BEKTAaM CO CTOPOHBI IPUJIOMKEHU .

B Bepcuu Oracle Database 10g yupasienne pasmepoM Kairna 6ygepos yIpo-
CTUJIOCH 3a CUET MOSABJEHUs HOBOTO AuHamMmueckoro mapamerpa DB CA-
CHE_SIZE. O mosBoJigeT 3aAaTh 00beM HaMATH, OTBEIEHHOI IIOJ KOIII,
u 3ameHser npe:xHuit napamerp DB BLOCK BUFFERS. 3nauenue DB
CACHE_SIZE Bri6bupaeTca aBTOMAaTHUUYECKH, ecau 3aaaHl mapamerp MEMO-
RY TARGET uau SGA _TARGET. N3 mpoumx mapaMeTpoB YIOMAHEM
DB_KEEP_CACHE SIZE u DB RECYCLE CACHE_SIZE; eciu ouu uc-
TMOJIL3YIOTCA, TO X 3HAUEHUS JOJKHBI 3alaBaThCS BPYUHYIO.

Paspensiembin nyn

B pasaensgemMoM myJie KOITUPYIOTCA PA3JIUUYHbIE KOHCTPYKIINH, KOTOPBIE MO-
TYT MCIIOJH30BAaThCSA coBMecTHO. Hampumep, mIpeabaBiasieMble TOJIb30BaTe-
aamu SQL-3ampockl 1 ©X GparMeHThl, a TaKyKe Pe3yJbTaThl X BBITIOJIHE-
HUS K3IIUPYIOTCA, YTOOBI MX MOKHO OBLJIO IIOBTOPHO MCIOJIL30BATh B CIIY-
yae, eCclii TaKOU JKe 3ampoc OyZeT IMpeabABJeH ele pa3. HamucamHble Ha
PL/SQL ¢pyHKIIME TaKk:Ke 3aTpysKalOTCA B pasmesieMblil IyJI, a UX PesyJib-
TaThl KAMIUPYIOTCS, onATh-Taku mo ajaropurmy LRU. HaumHnasa ¢ Bepcuu
Oracle Database 11g PL/SQL-pyHKI[1I0 MOXHO IIOMETUTH TAKHUM 00pas3om,
YTO IIPU €€ BHI30BE C IPEKHUMU IIapaMeTpaMu pe3yIbTaT 0yAeT U3BIeKaTh-
csA U3 KJIla, a He BEIUKUCIATLCA 3aHOBO. PasmessieMblil MyJI UCIIOJIb3yeTCs
Tak:Ke IJIA KoIINPpoBaHusa nH(GOpMaIuy U3 caoBaps sanHbix Oracle, To ecThb
MeTaJaHHbIX, ONMUCHIBAIOIIUX CTPYKTYPEI X COAEPIKIMOE CaMoil 6a35bI.

MosxHO 3amaTh 3HaueHme nmapamerpa muaunuanusanuu SHARED POOL
SIZE, B IPpOTUBHOM CJIyuae pa3Mep pasmesaeMoro myJja OyaeT YCTaHOBJIEeH
aBTomMaTuuecku, ecau 3amaH mapamerp MEMORY TARGET umnu SGA
TARGET. Ormerum, uto g0 Bepcuu Oracle Database 10g B ciiyuae HemgocTa-
TOYHOT'O pas3Mepa pasmesisieMoro IyJia MOrJia BelJaBaThcA oIubKa «out of
memory» (HeZoCTaTOUHO maMATH). B coBpeMeHHBIX ke Bepcusx Oracle as-
TOMATHUYECKHU IO CTPAaUBaEeT 00'beM pasesiaeMoil ITaMATH.
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)XypHanbHbin Oydep

B :xypuaapHOM Oy(hepe HeoOXoAMMAS AJIA IIOBTOPHOTO BBIMOJHEHUSA MH-
dopmarus KeUInpyeTcss 1O MOMEHTA 3alucu B (DU3UUECKHUEe KYPHAJIbHBIE
daitnpl, pacmoyioKeHHbIe Ha AUCKe. ITOT Oy(dep TaK:Ke IMOBBIIIAET IIPOU3-
BOAUTENbHOCTE. Oracle Kamupyer KypHaJIbHYI0 MHGOPMAIINIO IJA TOTO,
YTOOBI 3aIIMCATH €€ Ha JUCK B HanmboJiee yao0HOe BpeMs, usberas TakuM 00-
pa3oM HaKJAAHBIX PACXO0/0B, COIYTCTBYIOIUX CUHXPOHHOM 3aIlUCU KYP-
HAJIOB HA AVCK.

Opyrue nynbl SGA
B SGA Mo:keT HaX0aUTHCA eIlle HeCKOJbKO ITyJIOB:
Boavwoii ny.n

IlpegnasHauen aas Oydepusanuu BBOJA/BbIBOJAa PA3JIUUYHBLIX CEpPBEp-
HBIX IIPOIIECCOB, B TOM UHCJI€ IPUMEHIEeMbIX AJIA Pe3ePBHOr0 KOMMNPOBAa-
HUS ¥ BOCCTAHOBJIEHUA. 3IeCh K€ HaXOAATCS 00J1aCTH IaMATH CEaHCOB
B cJyYae, ecau AJs 00paboTKM TPaH3aKIMI MUCIOJL3YIOTCA pasgessie-
MEble cepBeprl U noacucrema Oracle XA.

ITyn Java

Orcroza BbIZEIISAETCS IIaMATh, HeoOxXxoquMas OJad Java-o0'beKTOB U BbI-
HOoJIHeHUus A Java-IrporpaMM, B TOM UYHCJe JaHHbIE IJIS BUPTyaJbHOU Ja-
va-MaIuHbl, peanusoBanuoi B CYB]I.

ITyn Streams

3Iech XpaHATCA coodIieHua u3 ouepeneii Oracle Streams, 0ydepuso-
BaHHBbIe 13 Ta0auIl 6a3bl JaHHBIX. OTCIONA K€ BhIAE/ISIeTCA MaMAThb AJIs
s3axBaTta (capture) u mpumenenus (apply).

J s TUX IyJI0B IpeJHAa3HAUYeHbI JUHaAMUUYECKUe IapaMeTPhl MHUIINATIN3a-
nuu LARGE_POOL_SIZE, JAVA POOL_SIZE u STREAMS POOL_SI-
ZE. O ycraHaBJIMBaIOTCA aBTOMaTUUECKH, ecyi 3aaaH napamerp MEMO-
RY TARGET unu SGA_TARGET.

ABTOMaTU4ecKkoe ynpasneHue PGA

Oracle aBTOMaTHUYeCKY YIIPABJIAET BhIeJIeHUEM IIaMATH AJIA IPOrPpaMMHEOMN
raobanbHo# obsactu (PGA). B PGA HaxomATcsa maMsaTh CeaHCOB U IIPUBAT-
Haa obsacTth SQL. O60beMOM maMATH MOYKHO YIIPABJATH C IOMOIIBIO ITapa-
metpa mHunuanusanuu PGA AGGREGATE TARGET. C nosBieHuem
B Bepcuu Oracle Database 10g mexaHM3Ma aBTOMATUUECKOI'0 YVIIPABJICHUA
PGA agMmunuctpuposanue padounx objgacreit SQL 3aMeTHO YIPOCTUIOCH,
a HeoOXOOMMOCTD 3aJaBaTh P CTAPBLIX HAPAMETPOB MHUIINAIUSAIUN OT-
najia Bosce. Haumnas ¢ Oracle Database 11g Brigenenue namaru s PGA
HacTpanBaeTcA aBTOMAaTUUECKH, KaK U1 IJId SGA, myTeMm 3agaHns IapaMer-
pa MEMORY TARGET.
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®doHoBble npouecchbl aKzemMmmnnsgapa

Yaire Bcero ucuojb3yeMble (D)OHOBBIE IIPOLLECCHI IIOKA3aHbl Ha puc. 2.8, X0-
TA UX COCTAB MEHAETCH OT BepCcuM K Bepcuu. Huske onucaHbl HEKOTOpLIE
IIPOIIECCHI.

ITpoyecc 3anucu 6 6a3y dannvix (Database Writer, DBWn )

3amnuceiBaeT 0JOKM HaHHBIX U3 Kala 6ydepoB SGA B haiiabl JaHHBIX,
pacmosioxkeHHbIe Ha gucke. s omHoro skseminisipa Oracle mosxer cy-
mectBoBaTh 0 20 mporeccoB DBW, o6pabaThiBaiomiux BBO/BHIBO
B pasiauuHble (Paiijibl JAHHBIX, OTciofa u obo3HaueHne DBWn. Boib-
IIIUHCTBO 9K3eMILIAPOB 00xX0oauTcsa ogHuM mpoiteccom DBW. DBW 3za-
MUCBIBAET OJIOKM 13 K3IIIa HA JUCK 110 IBYM OCHOBHBIM ITPUYNHAM:

JA ycTaHOBKM KOHTPOJBHOIM TOUKHU (TO €CTh JJisd OOHOBJIEHU 0JOKOB
(aitsoB TaHHBIX, C TEM UTOOBI OHU «IOTHAJNM» JKypHaJb). Oracle samu-
CLIBaeT B JKYypHaJ MH(pOPMAIINI0, HEOOXOAUMYIO AJIs IIOBTOPHOTO BBI-
IIOJIHEHUS TPAH3AKIIUM IIOCje ee (pUKCAIMU, a II03Ke COXPaHAeT caMu
o6moku. Ilepuoguuecku Oracle yecranaBInBaeT KOHTPOJIbHYIO TOUKY IJIs
TOT0, YTOOBI IIPUBECTU coAep:xkuMoe (hailjia JaHHBIX B COOTBETCTBUE
¢ uHopMaIel, 3alIMCAHHON B »KypHAaJI IJ1d 3a(pUKCUPOBAHHLIX TPaH-
3aKIIHA.

Korga Heo0X0oauMMO HPOUYMTATDL 3aIIPOIIEHHEIE II0Jb30BaTeeM OJIOKH,
a B Ka111e 0y(depoB He ocTaaoch cBoOoAHOTO MecTa. Torma Ha guUCK cOpa-
CBHIBAIOTCA OJIOKM, KOTOPBIE JOJILIIIe BCEro He MCIOJb30BaIlCh. 3aIlnCh
0JIOKOB MMEHHO B TAKOM MHOPAIKE II03BOJIAeT MUHUMU3NPOBATDL BJIM-
HMe OTCYTCTBUA OJIOKOB B KJIlIe HA IPOU3BOINUTEIbHOCTD.

ITpoyecc 3anucu 6 wypran (Log Writer, LGWR)

3amnuceiBaeT MHPOPMAIIUIO U3 KypHAIbHOro 0ydepa B SGA Bo Bce Ko-
MUY TEKYIIero KypHaJIbHOTO (haiina Ha qucke. [loka TpaHsakiusa obpa-
O6aTbIBaeTCs, HeOOXooUMas IJIA ee IIOBTOPHOI'O BHIINOJHEHUA nHDopMa-
U XpaHUTCA B JKypHaabHOM Oydepe B SGA. Ilocie ¢pukcanuu Tpau-
daknuu Oracle oTmpaBisieT aTy mH(MpOPMAaIUIO HAa MOCTOSHHOE XpaHe-
HUe, BuI3bIBad mporecc LGWR 11 ee 3anucu Ha JUCK.

Cucmemnutit monumop (System Monitor, SMON )

OrBeuaeT 3a 0OIIYI0 UCIIPABHOCTD 1 0€30IMACHOCTD 9K3eMIIApa. SMON
BOCCTAHABJIMBAET dK3EMILISAP IIPU 3amycKe mocJe c6osda. OH ixe Koopau-
HUPYET JOCTYII U Pealn3yeT BOCCTAHOBJIEHIE 9K3eMILIAPA, KOoraa K 0ase
IaHHBIX 00paIlal0OTCA CPa3y HECKOJIbKO 9K3eMILIAPOB, KAK ObIBAET IIPU
pab6ore ¢ Real Application Clusters. SMON Taxxe OIPUBOLUT B IIOPILOK
cMeKHBIe 00J1acTH CBOOOSHOIO IIPOCTPAHCTBA B (paiiax HAHHBIX, 00b-
eIUHAA UX, 1 N30aBJIAETCA OT IIPOCTPAHCTBA, NCIIOJL3YEMOr0 IJIS COP-
THPOBKHU CTPOK, KOT'Za B HEM ysKe HeT HeOOXOAMMOCTH.

Monumop npoyeccos (Process Monitor, PMON )

C.TIelII/IT 3a II0JIb30BaTeJIbCKMMU IIpOoIleccaMu, OGpaHIaIOIHI/IMI/ICH K Gase
AaHHBIX. B ciIy4dae aBaprIHOI"O IIPeKpallleHnd I10JIb30BaTeJILCKOI'O IIPO-
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mecca PMON oTBeuaeT 3a OUYMCTKY OCTaBIIUXCS 3aHATHIMU PECYpPCOB
(Takux Kak olepaTuBHAA IaMATh) U 34 CHATHE BCceX OJIOKUPOBOK, yCTa-
HOBJIEHHBIX COOMHBIM IIPOI[ECCOM.

Apxusamop (Archiver, ARCH )

Yuraer 3amoJHeHHbBIe (aiIbl JKypHAJIa U KOIUPYeT UX B OJWH WU He-
CKOJIbKO apXUBHBIX :KypHaJI0B. [logmep:xkuBaercs qo 10 mpoieccoB apxu-
BaIuu, KoropbiM mpucBauBaioTca umeHa ARCO—ARCY9. ITo mepe Heob6x0-
mumoctu LGWR sanyckaer JomoIHUTEIbHBIE apXUBATOPHI B 3aBUCUMO-
cTH OT Harpy3ku. MaKcuMaJIbHO paspelleHHOe KOJIUYECTBO IIPOI[eCCOB
apxuBanuu 3amaercsa mapaMmerpoMm mHunmagmsanuu LOG _ARCHIVE
MAX PROCESSES. ITo ymosmuaHMIO 9TOT HapaMeTp paBeH 2, He0OX0au-
MOCTH U3MEHATH 9TO 3HAUEeHNE BOSHUKAET PEIKO.

Konmponvras mouxa (Checkpoint, CKPT)

O6HOBJIsIET 3ar0JI0BKU (AJIOB JAHHBIX IIOCIE YCTAHOBKY KOHTPOJIBHOM
TOUKH.

Ilpouecc soccmanosaenus ( Recover, RECO)

ABTOMATHYECKH OUHUIIAET HEYIABIINECS U OTJIOMKEHHbIe paclpereseH-
HbIe TPaH3aKI[UN.

Hucnemuep (Dispatcher)
9t HeobsaB3aTesbHbIEe (DOHOBBIE IIPOIECCH 3aIIyCKAIOTCA, €CIU PasBep-
HYT pasaejsieMblii cepBep.

Caryaxcoa enobanvrozo kawa (Global Cache Service, LMS)

Yupasaser pecypcamu, HeoOxommMmbeiMu Real Application Clusters,
a TaKKe KOOPAWHUPYET UCII0JIb30BAHNE PECYPCOB HECKOJIbKUMHU 9K3eM-
ILISPaMMU.

Ouepedv 3adanuil (Job Queue)

Cay:x0a BuImosHeHUA KoMau u mporenyp PL/SQL mo saganroMy pac-
MUCAHUIO.

Monumop ouepedeil (Queue Monitor, QMNn)
OcyiiecTBasseT MOHUTOPUHT odepezeil coobmenuii mogcucreMmsl Oracle
Streams. IToggep:xuBaercsa 7o 10 Tak X MOHUTOPOB.

ITpoyeccvl nodcucmemv. A8MOMAMULECKO20 YNPABIAeHUL XpaHeHuem (Au-
tomatic Storage Management, ASM )

IIpomtecc RBAL xoopauuupyeT mepebalaHCHUPOBKY PaboT IJis TPYIII
nuckos. ORBn BuImosHsAeT cOGCTBEHHO IepebanaHcUpoBKY. IIporiecc
ASMB obecrneunBaeT KOMMYHUKAIINIO MKy 6430 JaHHBIX 1 9K3€MII-
asapom ASM.
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Mpoueccbl Unn NoTokKn?

Hauwurasmiucs IIPO IIPOILeCChl, BBl MOJKeTe 3a4aThbCAd BOIIPOCOM: YTO
Ha caMoM JeJje ucmoab3yet Oracle A peasusanuy BbIIEYIIOMSIHY-
TBHIX CJIYK0 — IPOIECCHI UJIX IOTOKY ONEPAIMOHHON CUCTeMBbI?

JJ1g IpoCTOTHI MBI B 3TOM KHUTe IIPU ONMMCAHUM KaKON-11b0 QyHK-
muu Oracle, manpumep DBW miau LGWR, Bcerga ropopum o «Ipo-
mecce». B Windows Bce «mporeccer Oracle» ma camoMm geJie Ipen-
CTaBJISIOT c000l nomoku BHyTpu omHoro mpoiecca. B UNIX «mpo-
mecc» — yYallle BCero HACTOAIIUM IIPOIlecC OIeparMOHHON CUCTEeMBI,
a He moToK. Crano 6biTh, B UNIX DBW u LGWR — peanbHbIE Ipo-
Iecchl ONMePaIrmoHHON cucTeMbl, a B Windows — IIOTOKY BHYTPHU OfI-
HOT0 TIpoIlecca.

Ho ectsb u uckaouenusa. Peanusanusa CYB]] Ha 9ToM ypoBHe JeTaJIu-
3alli¥ 3aBUCHUT U OT BEPCHUU, W OT OIMEPAIMOHHOI cucreMbl. I[isa
MoJIb3oBaTeJ el 1 afMUHUCTPATOPOB ATOT BOIIPOC Ge3pasinyeH, Tak
KaK IIpollefypa ynpaBjeHus 6a30ii JaHHBLIX ¢ momomibio Enterprise
Manager BBITJISSAUT OJUHAKOBO Ha BCeX Iardopmax.

CJ'IOBapb AAdHHbIX

Bo Bcex Bepcusax Oracle mpucyreTByeT HAOOp MemadaHHbLX, OMUCHIBAIO-
IIUX Pa3JUYHbIE CTPYKTYPHI HAHHBIX, HAIPUMeP OIpeAeeHus TabJIuI]
¥ OTPaHUYEHUN I1eJJOCTHOCTU. COBOKYHHOCTHh TaOJIMIl U TIPEJCTaBIeHUH,
B KOTOPBIX XPaHATCA MeTaJfaHHbIe, HasbIBaeTcA crosapem danrnuvix Oracle.
Bcem KoMIOHEHTaM, KOTOPhIE PACCMATPUBAIOTCSA B HACTOSAIIIEI IJIaBe, COOT-
BETCTBYIOT KaKKe-TO CUCTeMHbIe TaOJIUILI U IIPEeACTaBJIeHUA B CJI0Bape AaH-
HBIX, HOJHOCTBHIO ONMCHIBAIOIIME XAPAKTEPUCTHUKM KOMIIOHeHTa. K sTum
TabIUIaM M IIPEeCTAaBIEHUAM MOKHO 00paIaTbCsa ¢ IOMOIILIO CTaHIapT-
HBIX KoMaua SQL. B Tab6i. 2.1 mokasaHo, I'le B CJ0Bape AAHHBIX MOYKHO
HalTy THPOPMAITHIO O KaKI0M KOMIIOHEHTe.

TabauIlkl CI0OBapPA JaHHBIX BCErjga HaAXOAATCSA B TAOJMUYHOM IIPOCTPAHCTBE
SYSTEM. NMmena guHaMUUYeCKHX TaOIUI[ HAUMHAIOTCA ¢ npedurcos VP
unu GV$ (naHHbIe B [MHAMUYECKOM TabINIe IOCTOAHHO OOHOBJIAIOTCS, OT-
pakasi TeKyllee cocTosH1e 6a3bl HJaHHBIX). VIMeHa cTaTHYeCKUX TaOJIUII
MOTYT HauMHAaThCA ¢ oqHOTO 13 mpedurcoB DBA , ALL wunu USER _, o60-
3HAYaI0IIero 00J1acTh BUAMMOCTH IPeACTaBICHHLIX B Ta0JINIe 00HEKTOB.
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Ta6ﬂul4a 2.1. Hefcomopbte KOMNOHEeHMbl 6a3bl OAHHBLX U omHocAuwuecs Kk Hum
npeacmaeﬂenuﬂ us caoeaps OaHHbLX

Kommouenrt

TaﬁJIl/II.lLI U IIpeacTaBJI€eHUA U3 CJI0BaAPA JaHHBIX

Basza qaHHBIX

Pasnensembrii
cepsep

IIyn coequnenuit

Tabnuumbie
IIPOCTPAHCTBA

VYupasisiomniue
daiiis

DaiIbl JAHHBIX

CerMeHTBI
IKCTEHTHI
Kypranet
OTkar

CocTosHue
apxXuBaIUN

IKBEMILIAD
0a3bl JAHHBIX

CTpyKTypHI
B IaMATH

Pa6ouas o6acTh
HaMATHA

ITpomeccsr

OnoserieHuA

Monutopusr npo-
UBBOAUTEIHHOCTH

Boccranosiienue
RMAN

ITaposnu
OJIb30BaTeJIeH

Tabauie
HHgeKcsl

CioBapb JaHHBIX

VSDATABASE, V$VERSION, VSINSTANCE
V$QUEUE, V$DISPATCHER, VSSHARED SERVER

DBA_CPOOL_INFO, VSCPOOL_STAT, V$CPOOL_CC_STATS

USER_FREE_SPACE, DBA_FREE_SPACE, VSTEMPFILE,
DBA_USERS, DBA_TS_QUOTAS

VSCONTROLFILE, VSPARAMETER, VECONTROLFILE_
RECORD_SECTION

VSDATAFILE, VEDATAFILE_HEADER, DBA_DATA_FI-
LES, DBA_EXTENTS, USER_EXTENTS

DBA_SEGMENTS, USER_SEGMENTS
DBA_EXTENTS, USER_EXTENTS

V$THREAD, V$LOG, VSLOGFILE, VSLOG_HISTORY
VSUNDOSTAT, VSROLLSTAT, VSTRANSACTION

V$DATABASE, V$LOG, VSARCHIVED LOG, VSARCHI-
VE_DEST

V$INSTANCE, VSPARAMETER, VSSYSTEM_PARAMETER

V$SGA, VSSGASTAT, V$SGAINFO, V$SGA_DYNAMIC
COMPONENTS, V$SGA_DYNAMIC_FREE_MEMORY,
V$SGA_RESIZE_OPS, V$SGA_RESIZE CURRENT_OPS,
V$MEMORY TARGET ADVICE, V$SGA_TARGET ADVI-
CE, V$PGA_TARGET ADVICE

V$PGASTAT, VSSYSSTAT

V$PROCESS, V$BGPROCESS, V$SESSION

DBA_THRESHOLDS, DBA_OUTSTANDING_ALERTS,
DBA_ALERT_HISTORY, VSALERT TYPES, V$METRIC

V$LOCK, DBA_LOCK, V$SESSION_WAIT, VSSQLAREA,
VSLATCH

V$RECOVER_FILE
V$PWFILE USERS

DBA_TABLES, ALL_TABLES, USER_TABLES
DBA_INDEXES, ALL_INDEXES, USER_INDEXES
DBA_OBJECTS, ALL_OBJECTS, USER_OBJECTS




YcraHoBKa U 3anyck Oracle

Eciu BRI unTaere TyaBBI MOAPSAML, TO, HABEpHOE, y:Ke MOHUMAaeTe OCHOBBI
apxurtekTypbl CYB]I Oracle. 9Ty riiaBy MbI HAUHEM C OIMCAHUS YCTAHOBKU
u sanycka stoit CYB]I. (Ecau y Bac ysKe yCTaHOBJIEHO IIPOTrpaMMHOe obec-
neuenne Oracle, To MOXKeTe IIPOIIYCTUTh HEPBLIN paszei.) Jlagee onuinem
co3maHue 0a3bl JAaHHBIX 1 KOH(purypuponaunue cereoro I10, Heobxommumo-
ro aasa paborel Oracle. B KoHIle riaBbl 06CyAuM, KaK II0JIb30BATEIN IIOJY-
YaloT AOCTYI K JaHHBIM, X IPUCTYIUM K BOIIPOCY aAMUHUCTPUPOBAaHUS 6a3
IaHHBIX, IPOJOJIKASA 9TY TeMY B CJAEAYIONINX IJIaBax.

YcraHoBKa Oracle

Bmiors mo Bepcuu Oracle8i nmporpamma ycranosxku Oracle gias UNIX mo-
CTaBJIAJACh B TEKCTOBOM U rpaduuyecKkoM BapuaHTax. I'paduyuecKkuii mH-
CTAJLIISATOP HCIIOJb30oBaa oubamorexy Motif u paboran mon ympasieHneM
cucrembl X Windows. Iia ninardopmer Windows NT mocrapisiaach TOJIb-
Ko rpauueckas Bepcusd. Haunuas ¢ Bepcuu Oracle8i nHcTamiaTop mepe-
nucaH Ha A3bIKe Java.

HNucranaarop Oracle — ogHa 13 MepPBBIX HIPOrpaMM, AEMOHCTPUPYIOIIMIX
OpEenMyIlecTBa IePeHOCUMOCTH Java: OH BRITJIAAUT U Pab0oTaeT OZUHAKOBO
BO BCeX ONEPAaIMOHHLIX cucTeMax. YcranoBKka Oracle crajia JOBOJIBHO IPO-
CTBIM IOeJIOM — IIOJIb30BaATEJ/JII0 HaaO JIMIIIb HECKOJIBKO pa3 IIeJKHYTb MBbI-
MIBIO0 ¥ OTBETUTH HA BOIIPOCHI O TPeOYeMbIX (DYHKIIMAX U OMIIUAX.

Kopmnopamusa Oracle mpuiosxnia HeMaJio YCUJINHA K TOMY, YTOOBI eIIle YIIPO-
ctuTh yecranoBry B Bepcuu Oracle Database 10g. U sty Bepcuto, u Oracle
Database 11g M0o:XKHO ycTaHOBUTHL MeHbIe ueM 3a 20 muuyTt. Ha puc. 3.1
IMOKAa3aHo HauaJabHOe OKHO nHcTaaasaTopa Oracle Database 10g.

Texyias Bepcus nHcraaaaTopa Oracle Universal Installer mepBsiM gesiom
IpOBePsSIET, JOCTATOUHO JU pecypcoB i paborel CYB]] B okpy:KeHUU, rae
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“# Oracle Universal Installer: Welcome = | Ellll

Welcome

The Oracle Universal Installer guides you through the installation and configuration of your
Oracle products.

Click "Installed Products..." to see all installed products.

' About Oracle Universal Installer... J

= - L

ORACLE

Puc. 3.1. IIpozpamma Oracle Universal Installer

MPOU3BOUTCS yCcTaHOBKA. Eciiu pecypchl Ha mIpefiesie, TO MHCTAIATOD BhI-
BeJleT MpeAyIpesKIeHre U 3alIPOC IPOAOIKEHUST YCTAHOBKU.

B nporiecce yCTaHOBKY MHCTAJIATOD TaKsKe 3aIIyCKaeT IIOMOIIHUK KOHMU-
rypupoBauusd cetu Net Configuration Assistant u momomauk Koupurypu-
poBanusa 6asnl nanHbIX Database Configuration Assistant, mosTomy 1o 3a-
BEePIIIeHNH IPOIleAyPhI B IoJyuyaere paboratomniuii sksemmasap Oracle.

Ecam o kako#i-To npuyYMHe yCTAaHOBKA HE 3aBEPINIeHA, TO B (paiije IpoTo-
KoJia BBI Haliflere KOMAaHAbLI, 3aBEPIUBIITHECST C OIMMMOKOE. ITO TOMOIKET
BaM IIOHSTH, B UeM IpobJjieMa, 1 IMOocje ee YCTPAHEeHUsI BBHIIOJHUTh OCTaB-
mIuecss KOMaHAbI CAMOCTOATEIbHO.

Xora mporeaypa YCTaHOBKHU Telleph OAMHAKOBA IJIsI BeeX IaaTdopM, Bce
JKe IJIs Kaskmoll miaatdopMsbl ecTh ocobernnocTu. Kasxmas Bepcus Oracle
Database Server mocraB/isgeTcsi CO CBOUM KOMILIEKTOM JOKYMEHTAIIWU.
B mero BXOAUT PYKOBOJCTBO IO YCTAaHOBKE, 3aMeUaHUA K Bepcuu (cioma
BKJIToOUeHa mHpOpMAaIusi, mobaBIeHHAasa yiKe HOcJe MyOJNKAIUU PYKOBO-
JICTBa IO yCTaHOBKe) n KHUTa «IIpucrynasa k pabore». Ilepen Hauagom yc-
TAHOBKHU CJEAYeT IIPOUUTATb 3T JOKYMEHTHI, IIOCKOJbKY B KaKJIOM HMe-
IOTCA BechbMa IleHHBbIEe CBeJeHUsI 00 0COOEHHOCTAX MPOIeAYPHl YCTAHOBKHU.



86

laga 3. YcraHoBka 1 3anyck Oracle

Hanpumep, BaM IpeAcTOUT 3apaHee ONMPeIeInThCSI C TeM, T'le Pa3sMeCTUTh
KopHeBoit kaTtaJyor Oracle u (aiiabl JaHHBIX. OTH BOIIPOCHI IOAPOOHO pac-
cMaTpHWBaloOTCA B AOKyMeHTamuu. [loMuMo meuaTHO AOKYMEHTAIlMM Ha
MPpUOOPEeTeHHOM BaMM HOCHTEJE C IIPOrPAMMHBIM obOeclieueHreM MMEeeTCs
IOKYMEHTAaIlus B 9JIEKTPOHHOM Bule. B Heil BBl HalifileTe NOMOJHUTEIbHYIO
unHpopmanuio o CYB]] u cMeXHBIX IPOAYKTAX.

OGBIYHO PYKOBOJCTBO II0 YCTAHOBKE BKJIAJABIBAETCS B TY K€ KOPOOKY, rae
HaXOAUTCA KOMIIAKT-IHCK. B pyKOBOACTBe IIpuBeeHEl TPeOOBaHUA K CHC-
Teme (00beM OIIepPaTUBHOM U JUCKOBOI IaMATH), NeHCTBUA, KOTOPbIe Heo0-
XOOUMO 3aBEPIINTH 40 YCTAHOBKH, YKa3aHUA II0 BBIIIOJTHEHNIO YCTAHOBKHU
U 3aMeuYaHus O Iepexofe co crapbix Bepcuii Oracle ma Hosyio. ITomuuTe,
yro mosiHas ycraHoBKa 110 He mcuepmbIBaeTcAa KONHPOBAHUEM IIPOTrPaMM
Ha OUCK; HEoO0XOAMMO ellle CKOH(UIYPHPOBATL M 3alyCTUTL OCHOBHBIE
CIYKOBI.

B cTaprix Bepcuax ele A0 Hauajsa ycraHoBku Oracle BBI JOMKHBI OBLIN
OIpeJeINThCI CO CTPYKTYPOIi KAaTAJOT0OB 1 COoTJIallleHneM 00 MMeHOBaHUN
daitaoB, cocTaBIAOIINX 0a3y JaHHBIX. ICHBIE, ITOC/IeOBATEeIbHBIE I XOPO-
110 CIJIAHMPOBAHHBIE COTJIAIIIEHNA — He00XOJMMOe YCI0BrEe MUHUMU3AI[ NI
YeJI0BEUEeCKUX OIIMMOOK IPHU aAMUHUCTPUPOBAHNH OMEePAIIOHHOMN CHUCTEMbI
¥ 6a3bl JaHHBIX. HblHe BLIOODP MMEH B 3HAUNTEJIbHON CTeIIeHN aBTOMATU3M-
poBau. K maunboJiee Ba:KHBIM PEIIEeHUSIM B 3TOM 00JIaCTH MOYKHO OTHECTH:

* YMeHa AMCKOB WJIU TOUEK MOHTUPOBAHUA;
e cTpyKTyphl KaTamaoros ajd I1O Oracle u ¢aitios 6a3bl JaHHBIX;

* wumeHa (pailyoB, COCTABAAIINNX 0a3y JaHHBIX: YIPABJIAIUX (ailios,
(aitIoB JaHHBIX U KYPHAJIBHBIX (PAKJIOB.

OcHoBoi1 coryareHusa o6 UMeHOBAaHUM BCeX 3TUX (PAMJIOB CTaJ CTaHIAPT
ONTUMAJILHOI rubKoii apxuTeKkTypsl Optimal Flexible Architecture (OFA),
ONIMCAHHLIA B CJIEAYIOIEM pasesie.

CtaHpapt Optimal Flexible Architecture (OFA)

KoucyabranTel Oracle u3 KpynmHBIX opranmusaluii paspaboranu (o Heo6xo0-
IUMOCTH) IIOJHBIM HAbOp CTAaHAAPTOB, OMMCHLIBAIOIINX CTPYKTYPY KaTaJio-
TOB 1 cXeMy nMeHoBauuA (Paiijaos, elre A0 Toro, Kak B Oracle mosBuancs aB-
TOMATH3UPOBAHHEIE IIPOIeAYPLI YCTAHOBKH. DTOT HAOOP CTAHAAPTOB HA3BI-
Baerca An Optimal Flexible Architecture for a Growing Oracle Database
(OnTuMmanbHasA ruOKas apxXUTeKTypa IJs pacTyinei 6a3sl gaHnubix Oracle),
WK, Kak OpuHATO B coobirectBe Oracle, OFA. Hanpumep, B OFA uerko
IIPOIIMCAHO0, KAK OPraHM30BaTh Pa3BePThIBAHNE HA OJHOM MaIlliHe HeCKOJIb-
Kux 6a3 JaHHBIX U HECKOJbKUX Bepcuii Oracle. [latoTcss peKOMeHJaIuu OT-
HOCHUTEJIbHO TOUYEK MOHTHPOBAHHUS, CTPYKTYPHLI KATaJIOrOB, UMeH (hailjioB
U TeXHUKU Hanucauus cieHapueB. JIro6oi uesoBek, sHaxoMblii ¢ OFA,
CMOKeT OBICTPO OIIPEIeJINTh MECTOIIOJ0KeHre IIporpaMMuLIX (aitios Ora-
cle u (aiinoB, ucmoab3yeMbIX 0a30i JAHHBIX U SK3eMILIapoMm. CrangapTu-
3aIis IIOBBIIIAET IIPOAYKTUBHOCTh 11 IIOMOTraeT M30eKaTh OIINOO0K.
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Cramgaptel OFA Onliu BcTpoennl B mHcTaaaatrop Oracle emie B Bepcuu
Oracle7. AgMuHECTpaTOPaM OTIEPAIIMOHHOM CHUCTEeMbI 11 0a3bI JaHHBIX, pa-
6orarorum ¢ Oracle, crout osmakomuThesa ¢ OFA, naxxe eciu cucrema Ora-
cle yxxe ycranosnena. [flokymentanusa mo OFA BKJIOUYeHA B PYKOBOACTBO
mo ycraHoBke Oracle.

MNoapep)xka HecKonbknx Bepcumn Oracle Ha ogHOM MaLLNHe

MoO2KHO YCTAHOBUTE 1 3aIlyCTUTh HECKOJIbKO Bepcuii Oracle Ha ogHOM cep-
Bepe. Bee npoaykTel Oracle ucmosb3yroT nmepemenuyio okpyxennsas ORAC-
LE HOME, Koropas mojsKHa yKas3bIBaTh Ha 0a30BBIN KaTaJor, B KOTOPOM
HaXOAUTCA HeoOXO0AMMOe IIporpaMMHoe obecimeuenme. IlosTomy, 4TOOBI ye-
TAHOBUTDL HECKOJLKO Bepcuii Oracle Ha ogHOII MaIllHEe, JOCTATOYHO COIIO-
cTaBUTh Kakmoli cBoio nepemeHnyio ORACLE HOME. [Iia mporpaMMBsl,
KOTOpPOIi HeoOxomuMa KoHKpeTHas Bepcus Oracle, ciemyeTr ImpocTo 3agaTh
myxHoe 3HaueHEe ORACLE _HOME.

Oracle mopnpepsxuBaer pasubie nepemenabie ORACLE _HOME B cucremax
UNIX u Windows mmyTeM MCII0JIb30BaHUA Pa3HbIX KaTajaoros. B OFA ume-
IOTCA YeTKUe CTaHAAPTHI JJIA Peaaus3aliui TaKOM CXeMBbl.

MNepexop Ha HOBYIO Bepcuto 6asbl JaHHbIX Oracle

B Bepcuu Oracle Database 10g mosBmiIocs ABa JOIOJHUTEILHBIX CPEICTBA
JIJIsI TIepexo/a Ha HOBYIO BEPCHUIO YiKe YCTAaHOBJIEHHOM 0a3hl JaHHBIX : IIOMOII]-
uuk Database Upgrade Assistant u mogmep:xxa momarossix 06HOBJICHUIA.

Ecinu Bel x0oTuTe MomepHusupoBaTth CYB]l, To MOXXeTe BOCIIOJIB30BATHCA
nomotankoM Database Upgrade Assistant, koropsrit sanyckaercs us Ora-
cle Universal Installer. Haunnasa ¢ Bepcuu Oracle Database 11g Database
Upgrade Assistant mosBoasieT MOAepHU3MPOBATH OECIJIATHYIO BEPCUIO
Oracle XE o mosrHoGyHKIIMOHANbHOI penakiiuu CYB]I.

Ectb crapasa mpobaema mepexoja Ha HOBYIO BepPCHIO: HEOOXOIUMO OCTAHO-
BUTH 0a3y JaHHBIX, 0OHOBUTH IIPOTPAaMMHOE obecIieueHre U 3aHOBO 3aIyc-
TUTh 6a3y. IIpu aTOM BpeMs HIPOCTOSI MOKET OKAa3aTbCA HEIPUEeMJIEeMBIM
B KOHKPETHBIX YCJOBUAX IKCIIJIyaTalluM. Eciau BuI II0JIb3yeTeCh IIOJACHCTEe-
moit Real Application Clusters, moctymnuoii ¢ Bepcuu Oracle Database 10g,
TO MOJKETe BBIIIOJHUTH NOULA2080e 00HO08AeHUe. ITa TeXHOJIOT U TTO3BOJIA-
eT OCTAaHOBUTH OTHeJbHbIE y3JIbl KJIacTepa, 00HOBUTh Ha HuX I10, a 3aTem
CHOBa 3aIyCTUTh, BKJIIOUMUB B KJacTep. Ty Ke IpOLeaypy MOMKHO BBIIIOJI-
HUTH JJIS BCEX OCTAJIbHBIX y3J0B. B pesyabrare Bce IIO Oracle 6ymet mo-
IepPHU3NUPOBAHO 6e3 IpephIBaHU PA0OThI 0a3bl JaHHBIX.

Co3paHue 6a3bl JaHHbIX

B riraBe 2 mbl yoke ormeuanu, uro Oracle MOKHO yCTAaHOBUTD AJs1 PaOOTHI
B YCIOBUAX PA3IMUYHBIX pPabounx Harpysok. I[J1a cosganus Ji060¥ HOBOM
0a3bl JAaHHBIX cJelyeT IPUMEHATH ABYXIIAroByio mpoleaypy. CHauaia
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BBISICHHUTE, IJIA KaKOU Ieu 5Ta 6a3a 0yaeT MCI0JIb30BaThCs, U TOJIBKO II0-
TOM CO3JaiiTe ee C MOAXOAAIMMY IIapaMeTPaMMu.

nHaHI/IpOBaHI/Ie 0asbl AadHHbIX

Kax u nmpu yeranoske ITO Oracle, caenyeT moTpaTuTh HEKOTOPOE BpeMs Ha
TO, 4TOOBI IOHATH Ha3HAUYeHUe 0a3bl JAHHBIX, IPEXKIe UeM CO3JaBaTh ee.
WNsyuure 3amaum, AJs PellleHUs KOTOPBIX IIpeJHasHaueHa 0asa JaHHBIX,
¥ CKOJIBKO JAaHHBIX B HEl IPEeAIIOJOKUTEJbHO OyaeT XpauuTtbesa. Ciaengyer
3HATh CBOE 000PYJ0BaHNE — KOJIUYECTBO U TUIIBI IPOIECCOPOB, 00bEM OIIe-
PaTHUBHOI MaMATU, KOJUYECTBO AUCKOB, KOHTPOJJIEPOB JUCKOB U TaK Ja-
gee. ITockonbky 0asa JaHHBIX XPAHUTCSA Ha AKWCKaX, MHOTHX IPo0JIeM
MOJKHO M36€e:KaTh, eCJIM NPaBUJIbHO CIJIAHUPOBATHL €eMKOCTh U APYyTHUe Xa-
PaKTEepUCTUKHU IIOICUCTEMEI BBOZA/BBIBOIA.

s mmanupoBanusa 6as3bl JaHHBIX U HEOOXOAMMOTO almapaTHOro obeciie-
YeHUA HYMKHO XOPOIIIO MOHUMATh 00'beM paboueil Harpy3Ky U TUI BBIIIOJI-
HseMBbIX oleparuii. BoT HeCKOJIbLKO BOIIPOCOB, KOTOPHIE CTOUT cebe 3aaTh.

Croavko nonvsogameaeir 6ydym pabomamu ¢ 6a30i 0aHHbLX?

CKOJIBKO II0JIb30BaTejeli MOT'YyT OJHOBPEMEHHO COeIUHATHCA ¢ 0a30ii?
CKOJIbKO U3 HUX OYyAYT ONHOBPEMEHHO BBIMOJHATH TPAH3AKIUU WU
MPeabABIATH 3aIIPOCHI?

Hoaxcna nu 6asa dannvix noddepicusamv OLT P-npusoxcenus (onepamus-
HY10 00pabomKy mpan3axKyuil ) uiu xpanuiuuie 0aHHbLX?

OT oTBeTa HaA STOT BOIIPOC 3aBHCAT XapaKTep UM MHTEHCUBHOCTEL PabOTHI
cepsepa 6a3nl JaHHBIX. Hampumep, B cucTeMax OIepaTUBHOM 00padoT-
KM TPaH3aKIUi OOBIUHO OLIBAET JOBOJILHO MHOT'O IOJIb30BaTeJeli, BbI-
HOJIHAIONINX HeOOJbINe TPaH3aKIUM, a AJd XPAaHWUJINI] JaHHBIX Xa-
pakTepHO HeOOJILIIIOe KOJMYECTBO II0Jb30BaTesell, MpeabABISIONINX
CJIOKHBIE 3aTTIPOCHI.

Kaxosvt oxcudaemvle Koauvecmao u pasmepul 06BeKkmos 8 6a3e 0aHHbLX?

CKOJBKO MecTa BBIAEJNATH AJSA STUX O0BEKTOB M3HAUAJIBHO U KaKOB
0KMIAaeMblil TeMII IpupocTa?

Karosvr xapaxmepucmuku docmyna k pasiuinvim o0sexmam 6a3vt 0au-
HbLX?

HexoTopble 00BbEKTHI UCIOJIB3YIOTCA Yallie Apyrux. [IoHnManue KOJIu-
YyecTBA Y THUIIOB PA3JUUYHLIX ONEPAUil KPUTUUYECKN BAXKHO IJIs IIJIaHU-
POBaHUS ¥ ONTUMHU3AINY 0435I JaHHBIX. IHOTIa COCTABIISIOT TAK HA3bI-
Baemyio CRUD-mampuyy, comep:Kaiyo HHINKATOPHI CO3MaHUA, UTe-
HUs, obHOoBIeuua u ynaneHus (Create, Read, Update, Delete), niau ga-
JKe OIeHMBAIOT, CKOJILKO OIlepanuii OyAeT BLIMOMHATHCA IJIA KayKI0TO
3 OCHOBHELIX 00b€KTOB, YUACTBYIOINX B OM3HEC-TPAH3AKIIUAX . ITO MO-
JKeT OBITHh OIleHKa KOJMUecTBa Olepalnuil B MUHYTY, B YacC, B IeHb UJIHU
B MHOM IIepUOJ BpEMEHH, XapaKTEePHBIN 114 KOHKPeTHOI cucteMbl. Ha-
npumep, CRUD-maTpuiia A OpocToii TpaH3aKIMKU OOHOBJIEHUSA IAH-
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HBIX O Pa0OTHHKE MOXKET BBITJISAAeTh, KaK IIOKasaHo B Taba. 3.1, rae
IIJIIOCOM IIOMEYeHBbI OIlepaluil, IIPUMEeHAeMble K TeM NJIN MHBIM O6'beI€'
TaM B KaKJIOHM TPaH3aKITUU.

Tabauya 3.1. Xapaxmepucmukxu docmyna k o0sexmam 6a3vt 0AHHbLX

O0BexKT Coszzanue Yreune OoHoOBICHME Ynanenue
EMP v v

DEPT v

SALARY v v

Croavko obopydosanus umeemcs ceilnac u CKOLbKO MOICHO Oydem doba-
eumo no mepe pocma 6a3vl 0aHHbLX?

JIMCKOBBIE HAKOMUTEJM IOCTOAHHO JelrneBeroT. IIpeAanosoxuMm, BeI ILjIa-
HuUpyeTe 6a3y JaHHBIX ¢ HauaJabHBIM 00beMoM 100 I'6aiiT, KoTopas B G-
JKaiinre gBa roga MoxkeT BbipacTtu mo 300 I'6aiiT. BoaMosKHO, yiKe celi-
Yyac UMeeTCs AMCKOBOE IMPOCTPAHCTBO AJIA BeexX oxumaeMerx 300 I'6aiir,
OOHAKO 0oJiee BEPOATHO, UTO CHAYaJa 3aKyIaeTCsd MEHBIIHIN 00beM,
a HOBBIE JUCKH SO0ABJISAIOTCA MO3xKe. BajKHO CILIIaHMPOBATH HAUATLHOE
pasmeilienue 6a3nl, Jep:Ka B yMe OKUaeMbIid POCT.

o Bepcuu Oracle9i, eciiu B miporecce BBIIOJHEHNS IAKETHON oepanuu
B Ta0JUYHOM IIPOCTPAHCTBE 3aKAHUYNBAJIOCH MECTO, IIPUXOAUIOCH OTKA-
THIBATDb BCIO onepamnui. B Oracle9i mosBuIock BO3MOMKHOCTh BO30OHOB-
JleHusA QYHKIINOHNPOBAHUSA OCJIE IIOABIEHNSI He0OXOIMMOr0 IPOCTPAH-
crBa (resumable space allocation). Eciiz qi1sa BeINIOJIHEHUS OIlepaIluy He
XBaTUJIO MECTa Ha AUCKe U B JaHHOM ceaHCe BKJIIOUEeH PesKUM BO300HOB-
JIeHUs, TO BBIIIOJIHEHNE IIPUOCTAHABIMBAETCS Ha 3aaHHOEe BPeMs, UTO
IMO3BOJIAET ONEepPaTOpPy YCTPaHUTH IpobaemMy. MoKHO Aaske coO3AaTh
Tpurrep AFTER SUSPEND, xoTopblif cpaboTaeT, ecJau omepalus oObLia
IIPUOCTaHOBJIEHA.

ITogcucrema Automatic Storage Management (ASM), moaBuBIIasACS
B Bepcuu Oracle Database 10g, mo3BoisgeT 700aBIATL HOBBIE JUCKU WJIN
U3BJIEKATh UMeIolllrecs, He IpeceKas JOCTY K 6ase JaHHBIX. ITO HE YCT-
paHAeT HeoOXOAMMOCTh TIIATEJLHO OIEHWBATh TPEOOBaHUA K 0OBEMY
IVCKOBOI MaMATH, HO ILJIaTA 3a HeIIPaBUJIbHOE pellleHune, BhIparkeHHasd
B IIPOCTOAX, ¢ ASM 3aMeTHO YMEHBIIIUJIACH.

Karosvt mpe6osanus k docmynnocmu?

Kakue sneMeHTHI HeOOXOIUMO MPEAyCMOTPETh AJIs rapaHTUU Tpedye-
MO HOCTYIHOCTHU (HAIpuMep, AOIOJHUTEJbHbIE JUCKOBbIe HAKOIUTE-
aun)? ASM mopmep:KuBaeT TaK)ke aBTOMATHUYECKOe 3epKaJIMpOBaHIUE,
TIOMOTAIOIIee MTOBBICUTD JKUBYYECTDb JaHHBIX.

Kaxoebt mpebosanus k npousgodumenvrocmu?

KaxoBo BpeMs peakiinu, 0K1gaeMoe IT0JIb30BaTeJAMU, 1 KAKOe BbI CMO-
'Kere obecreunTh? UTo ABIAETCA MOKa3aTejeM IPOU3BOIUTEIHLHOCTH —
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BpeMs peaknuu (cpeiHee, MAKCHUMAJIbHOE WJIX B II€PHUOJ IIMKOBOI HAa-
TPY3KH), 00II1asI MPOIMyCKHAasA CIIOCOOHOCTh MU CPpeAHAA HATPy3Ka?

Karxosb. mpebosanus k 6ezonachocmu?

Ko gon:xen obecneunBaTh 6€30MACHOCTD: IPUJIOMKEHNE, OIePaIlMOHHA A
cuctema uiau CYB]I Oracle (unu Kakas-To ux Komouuamus)?

Ba>XHOCTb OLLeHKN

Haske ecsiu BBI He YBepPeHBI B KAKUX-TO IIapaMeTpax, Hampumep B o6bemMe
NJIN XapaKTePUCTHUKAaX MCIIOJIb30BaHUA, BCE XKe IIONBITANTECH OLl€HUTH Ha-
yaJIbHbIE 3HAUEHUA U TeMII POCTa U JOKYMEHTUPYIiTe cBou oieHKu. I1o me-
pe pasBUTUA 0askl JaHHBIX Bbl CMOJKeTe CDAaBHUTH IIepPBOHAYaJIbHBIE OIl€H-
KN ¢ HOBOI mH(pOpMAIMell ¥ OTKOPPEKTUPOBATh ILJIaHbI. IIpeqmooskum,
BBI OIIEHUJIV HAYaJbHBIA padMep HeKOTopoi Tabauisl B 5 ['6aiiT ¢ exxerom-
HBIM mpupocToM 3 I'GaiiT, HO mocJje 3amycKa B SKCILIyaTallinio O0HAPYKIU-
JIOCh, UTO Ha caMoM Jejie padmep Tabaunel — 3 ['6aiiT, a moaroga CIycTs
oHa BeIpocJia o 8 I'6aiiT. Temeps BBl MOMKeTe IIEPECMOTPETh OL[EHKH C yue-
TOM 00JIee OBLICTPOTrO POCTa, IPEIOTBPATUB HeXBaTKy MecTta. CpaBHeHIe pe-
aJBHOTO pasMepa, TeMIIa POCTa U XaPaKTePUCTUK MCIO0Ib30BAHUS C IIEPBO-
HavYaJbHBIMHU OIleHKaMH IIOMOKEeT HOHATh, KaK n36ekaTh IpobJyieM B Oyay-
mem. CiiemoBaTelbHO, HOKYMEHTHPOBAHME WMCXOMHBLIX IIPEAIIOJIOKEeHU
IpPUHECET I0JIb3Y Ha 0oJiee MO3JHUX dTallax.

To ke KacaeTcsa OCHOBHBIX TPeOOBaHUM, HATTPUMED K JOCTYIHOCTH U IIPO-
M3BOIUTENbHOCTU. Eciu TouHble TpebGOBaHUA HESICHBI, BLIIBUHbTE KaKue-
TO TUIIOTE3HI U 3aJOKYMEHTUPYHTEe UX. OTU 0a30Bbie TPEOOBAHUSA CUJIBLHO
BJIUAIOT HA PEIIeHUs OTHOCUTEJbHO M3OBLITOUYHOCTH U eMKOoCTHu. Ilo mepe
HBOJIIOIINY CUCTEMBI TPeOOBAHUSA CTAHOBATCS ACHEE, U TMPEKHAST MCTOPUA
OKasKeTcs BecbMa IIeHHOI /i MOHUMAaHUSA TOTO0, IIoUueMy ObLI CAeJIaH TOT
WJIY NHOM BBIOOP U KaK AeliCTBOBATH B OYAYIIIEM.

AsromaTuueckuii pemosuTopuil Harpysku (Automatic Workload Reposi-
tory, AWR), Buepsrie nmosisuinuiicsa B sepcuu Oracle Database 10g, xpa-
HUT UCTOPUIO paboueil HATPY3KU U M3MEPEHUN MTPOU3BOAUTEIHLHOCTH. OTHU
AaHHBbI€ HCIIOJIB3YIOTCA aBTOMATHYECKHM JHAT'HOCTHYECKHMM MOHUHTOPOM
6asbl manubix (Automatic Database Diagnostic Monitor, ADDM) aisa BbI-
SABJIEHUS AHOMAJIWN IIPOU3BOAUTEJIBHOCTH. BBI TOXKe MOJKeTe HCIIOJIb30-
BaTb AWR 1715 Hab101eHIs 38 TPOUCXOAAINMMYI U3MEHEHUAMH.

NHCcTpyMeHTbI co3aaHunsa 0a3 AaHHbIX

EcTb 1Ba 0CHOBHBIX cItocoba co3aaTh 0asy gamubix Oracle:

® BOCIIOJB30BaThCA rpaduueckum nmomontHuKoM Database Configuration
Assistant;

® BBIINOJHUTH CIleHapU B KOMaHIHOM PeXKHMe.

B kommiexkT mocraBku Oracle BxoauTr rpaduueckas yruamrta Database
Configuration Assistant, KoTopyio MOKHO 3aIIyCTUTh aBTOHOMHO UJIU U3
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nactaLisaTopa Oracle. Ouma manucana Ha Java ¥ MOTOMY BBITJISAIUT OJMHA-
KOBO Ha Bcex miaaTdopmax. [IoOMOITHUK ITO3BOJISIET JIETKO CO3IaTh, MOIM-
dunupoBaTh u yaaauThk 6asy ganubix. OH yMeeT co3faBaTh KakK 0asy maH-
HBIX C TUIWYHBIMU MpeAONpeaeJeHHLIMU apaMeTrpamMu (B 3TOM cjaydae
BBOJIUTH IIOUTHU HUUETO He TpedyeTcs), TaK U HeCTaHAAPTHYIO 0asy (Ipumer-
csA BBIOMpATh U3 HECKOJbKUX BapMaHTOB M OTBEUYATh Ha AOIOJHUTEJIbHBIE
Bompockl). Kak mpasuio, B nepssiil pas yruaura Database Configuration
Assistant BwI3BIBaeTcsa B X0Jle CTaHAAPTHOI MPOIEAyphbl yCTaHOBKU. Ha
puc. 3.2 moxkasaHo ee OKHO.

Bbel MoskeTe BRIOpaTh THII cO3ZaBaeMoii 6a3hbl JaHHBIX, KaK IIOKa3aHO Ha
puc. 3.3 (zas Bepcumu Oracle Database 11g). Ot Tuna 6assl JaHHBIX 3aBU-
CAT 3aJjlaBaeMble 110 YMOJIYaHNIO 3HAUEeHU A IapaMeTPOB KOH(pUrypanuu.

Hpyroit meTon codganusa 0asbl JaHHBIX 3aKJIOUYAEeTCA B TOM, YTOOBI HAII-
caTh HOBBIA MK OTPefaKTHPOBaATh mMeloinuiica SQL-cieHapuii a1 BbI-
HOJIHEHUSA HEeOOXOAUMbBIX KOMAaHL. ¥ OOJILIIIMHCTBA aAfMUHUCTPATOPOB 6a3
mauHbIX Oracle ecTsh JIO0MMBIN CIleHAPUIA, KOTOPBIA OHU U3MEHAIOT II0 Me-
pe HeobxomumocTu. B Bepcusax Oracle7 u Oracle8 cuenapuii s3amyckasics
C IOMOIIbI0 KOMAHAHON YTHAUTHI Server Manager; HauuHas C BepCUU
Oracle8i mosxHO ucnoab3oBath SQL*Plus. Ha gucTpubyTUBHOM KOMIIAKT-
nucke Oracle umeercsa npumep cuenapus BUILD DB.SQL, onucasHHBIN
B mokyMeHTanuu. CerogHs OOJIBITMHCTBO ITOJB30BATEIEH IIPEAIIOUYNTAIOT
co3/aBaTh 0a3bl JaHHLIX C IIOMOIIBIO CTAHAAPTHOTO NHCTAJLIATOPA.

£ 'Database Configuration Assistant, Step 1 of 12 : Dperations =10l x|

Selectthe operation that you want to perform:
® Create a Database
U Configure Database Options
" Delete a Database

T Manage Templates

Cancel Help J

Puc. 3.2. Ymuauma Database Configuration Assistant
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ﬂ Database Configuration Assistant, Step 2 of 13 : Database Templates 1ol =l

Select a template from the following listto create a database:

[ :SElECI Template Includes Datafles

| Data Warehouse

General Purpose

| Custorn Database [ Mo

BENSE

Transaction Processing Yes

Cancel Help & Back Mewt 3 |
LGl R . LR

Puc. 3.3. Bvibop muna 6a3vl. 0aHHbLX

KoHdurypupoBaHmue Oracle Net

ITogcucrema Oracle Net (Taxsxe msBecTHa mon HasBauumamu Net8 maa
Oracle8 u Oracle8i u SQL*Net nis 60osiee paHHUX BepPCUii) — 3TO CJIOM IPO-
IPaAaMMHOIO o0ecIieueHu s, II03BOJIAIONINI Pa3HbBIM (DU3UUECKUM MAalllMHAM
obOparaTecd K 6ase ganubix Oracle mmo cerwn.
L4 ]
I_"'_\ Hassanue Net8 6b110 3ameneno ma Oracle Net B Bepcun Oracle9i.
[ f‘:' 4 B sT0i1 ritaBe MBI 0003HaUaeM Bce BepCHUU ceTeBoi moacucrembl Ora-
~ Gls cle cemanTuyecku HefiTpanbHbIM TepMuHOoM «Oracle Net». Tepmun
*  «Oracle Net Services» oTHOcuTcs KO BceM KommoHenTam Oracle
Net — gucmneTuepam, IPOCIYIINBATEIAM 1 Pa3feisaieMbIM CepBEPaM;
UX Ha3HaueHNe PacCMaTPUBaeTCA HUKe B 9TOM IiaBe.

Ta nau uuasa Bepcusa Oracle Net paGoTaeT Kaxk Ha MalllnHe KJIMEHTa, TakK
¥ Ha cepBepe 0a3bl JaHHBIX, II03BOJIAA KJIMEHTAM U cepBepaM OOMEeHUBATh-
csd JaHHBIMHU II0 ceTu. IIpu sTOM MOAAep:KUBAIOTCS MPaKTUUECKU BCe pac-
IpocTpaHeHHBIe ceTeBbIe MPoTOoKoJIbI. Oracle Net Tak:ke ymeeT TpaHCcaIupo-
BaThb IPOTOKOJIbI. Hammpumep, KiaueHT, padboraomuiuii mo nporoxkoay LU 6.2,
MOJKeT B3auMOeiCTBOBATh C cepBepoM, moHuMatomum nporokoa TCP/IP.
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Kpowme Toro, Oracle Net obecrieunBaeT npo3paiHocms mMecmononoHeHUsL,
TO €CTh KJIMEHTCKOEe IIPUJIOKeHNe He 00A3aH0 3HATH, I'Ae (DU3MUECKHU pac-
OJI0KeH cepBep. Bce HeOOXOAMMBIE COTIACOBAHUSA BBINIOJHAET cyoil Ora-
cle Net, To ecTh BbI MOsKeTe IepeHecTr 0asy JaHHBIX Ha APYTYI0O MAIIUHY
¥ IIpocTo n3MeHUTh KoHdurypanuio Oracle Net. KineuTs! mo-upesxueMy
CMOTYT HaliTu 6a3y JaHHBIX 0€3 KAaKUX-JIN00 N3MEeHEeHU B IPUJIOKEHUIX .

Oracle Net mopzmep:kmBaeT NMOHATHUE UMEHU CAYHCObL, UIU NCE6OOHUMA.
KiauenTt coobijaeT mceBIJOHNUM, UTOOBI HACHTU(DUIIMPOBATL 0a3y JaHHBIX,
K KOTOPOM X0UeT 00paTUThCSA, He YKAa3bIBasd PeaIbHBIN afpec MaIlllnHbI WX
SK3eMILIApa. 3HasA uMA cayx0bl, Oracle Net maxoauT HyXKHYIO MaIIuHY
¥ 9K3eMILIAD, IPO3PAuHO HANPABJIAA KJIHEHTA K 3alpPOIIeHHON mM 6ase
TaHHBIX.

PaspeLueHne nmeH cnyxx6 Oracle Net

31ech mepeuncieHsl BapuanTel KoHurypanuu Oracle Net qis mpeobpaso-
BaHUS YKa3aHHOTO KJIMEHTOM MMEHHU CJIY:KObl B UMeHa X0CTa U 9K3eMILIA-
pa, HeoOXoaMMBIE IJIs TOCTyIa K 0a3e JaHHBIX.

JloxaavHoe pa3pewenue umen

JJa JIoKaJIbHOTO paspelleHnd UMeH Ha Ka'KIOM KJMEHTCKOU MAallliHe
ycranaBiauBaerca daitn TNSNAMES.ORA, B KOTOPOM IIPOIMCAHO CO-
orBeTcTBHE Mesk Iy ncegounmamu Oracle Net u mapamu (XocT u sK3eM-
miaap Oracle). Ecau mecTomososkenne 6asbl JTaHHBIX U3MEHSAETCS, CJe-
oyeT Moau(puIIMPOBATh 3T (DAMJIbl Ha BCeX KJANEHTCKUX MaminmHax. Ilo-
CKOJIBKY TOIIOJIOTMS CETH CO BpeMeHeM IIOUTH BCEerga MeHseTCsd, TAKOH
BapHAHT 3aTPyAHAET paboTy agMuUHHCTpaTopa. IIpu HCIIOIL30BAHKN
onmucanHoro mm:e Karajsora Oracle Internet Directory daitn TNSNA-
MES.ORA He HY KeH.

Cayaxcoa Oracle Names

Cay:x6a Oracle Names, KoTopas IoAAep:KHUBaIach U B PAHHUX BEPCUAX
Oracle, ycrpauser Heob6xonumMocTs pasmernaTts paiian TNSNAMES.ORA
Ha KaXXJ0M KJIMEHTe. OTO X0poIro. A 1m1oxo to, uro Oracle Names — me-
crangapTHoe perenne. ITockonsky xartasor Oracle Internet Directory
OCHOBAH Ha CTaHJapTax U IIpejjaraet Ty Ke QyHKIINOHAJIBLHOCTD, CIIYK-
6a Oracle Names o06bsiBJIeHa ycTapesIieii B Bepcusax mocJe Oracle9i.

Oracle Internet Directory

IToTpeGHOCTDL B IEHTPAJTM30BAHHON CIy:KOe MMEH BBIXOAUT AAJIEKO 3a
npegeuasl Oracle. EcTh pakTryecKuii CTAHAAPT AJIS Pa3MeIleHnusa TAKOT0
pona nudopmarnuu — npoTokoa Lightweight Directory Access Protocol
(LDAP). Hauunas ¢ Bepcuu Oracle Database 11g B cocTas momcucTeMbl
Fusion Middleware, KoTopoil mocBsaIeHa riaasa 15, BKIOUYEH KaTajor
Oracle Internet Directory (OID). OID — 310 6a3upyoIiuiics Ha IPOTOKO-
ge LDAP karajor, urpamoIiiiii Ty »Ke PoJb, UTO 1 MPeKHAA cayskoa Ora-
cle Names. OH ncnoabp3yerca U AJs1 MHOTUX IPYIUX Ilejieil, HampuMmep
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IJs peajusanuy eqUHON TOUKM Bxoma B mpoaykre Oracle Application
Server Portal, raxksxe onucannoMm B riaase 15. Haunnas ¢ sepcuu Oracle
Database 10g u3 xaTaJiora paspeliaercs SKCIOPTHPOBATEL AAHHBIE IJI
cosmanus JokagbHoro ¢aiina TNSNAMES.ORA, KOTOPBIA MOXKHO yCTa-
HOBUTH Ha KJIMEHTAaX, €CJIX Te€ He HCIIOJIB3YIOT KaTaJIoI' 1JIN €CJIN KaTa-
JIOT HEOOCTYIIEeH.

Hmenosarnue xocmos

KianeHT MOKeT MPOCTO yKasaTh MMs XOCTa, Ha KOTOPOM paboTaeT dK-
3eMILIsp. ATo Bo3MoKkHO B ceTax TCP/IP, rae umeercsa MexaHU3M IIpe-
obpasoBanus umeHu xocta B IP-agpec. Hampumep, ciysk6a TOMeHHBIX
umeH Domain Name Service (DNS) Tpaucaupyer ums xocra B IP-agpec
aHaJIOrMYHO TOMY, Kak Oracle Names TpancaupyeTr nMmeHna cay»x6. Ha-
yuHasa ¢ Bepcuu Oracle Database 10g sToT MeTOa MOYKHO IPUMEHATD,
yKasbIiBasg UMA X0cTa (IIpu He0OXOAMMOCTH BMeCTe ¢ JoMeHoM) uau IP-
azgpec, HO IIPU 9TOM He OYIYT IMOAAEP:KUBATHCA HEKOTOPHIE AOIOJHU-
TeJbHBbI€ BOBMOXKHOCTHU, HATTPUMED TYJ COeTUHEeHUH.

CmoponRue cayxnovl pa3peuLenus umeH

MosxHO opranusoBaThk nHTep@deiic Oracle Net ¢ BHEITHUMY WU CIIYHK-
0aMu paspeleHusi MMeH U ayTeHTU(MUKAIINY CTOPOHHUX (DHUPM, HAIIPHU-
mep Kerberos nin Radius. B sToMm ciiyuae MoKeT IIOTPebOBATHCA KOM-
moueHT Oracle Advanced Security (mo Bepcuu Oracle8i on HaswbIBajICsa
Advanced Networking Option).

ITepeuncieHHbIe BAPUAHTHI pa3pelleHns WMeH He SBJIAIOTCA B3aMMOUC-
KirouatorumMu. Hampumep, MOKHO COBMECTHO MCII0JIB30BaTh KaTaJyor Ora-
cle Internet Directory u mexauusm JIOKaJBHOTO paspelneHns uMeH (daii-
apt TNSNAMES.ORA). Hy:XHo JIUIIb oIpeeauTh B ¢aiine SQLNET.ORA
MOPAAOK mepebopa BapumaHTOB (Hampumep, mouckath uma B OID, a ecau
OHO TaM OTCYTCTBYeT, To B paiiie TNSNAMES.ORA). 3To 6bIBaeT MoJIe3HO
B TeX CJIydadx, KOTAa I HEKOTOPBIX KJIMEHTOB €CTh CIIeINAIbHBIE CJIYK-
ObI 6as maHHBIX. Torga craHgapTHBIE KOPIIOPATHUBHEIE CIYKOBI, HAIPUMeEP
3JIEKTPOHHA II0YTa, MOTYT IIOJb30BaThCcs pasperenueM umen OID, a cme-
nudUUHBIE /I KOHKPETHOTO KJaueHTa (HampuMep, 0asa JaHHBIX AJIA pas-
paboTku) — obpairarbed K patiny TNSNAMES.ORA.

Mo:xHO coequHATHCA ¢ 6a30i maHHbIX Oracle u HanpaAMYy0. OTO TaK HA3BI-
BaeMbIA npocmoil memod UMeHO8AHUSL COCOUHEHUS, KOToa 3aAal0TCA UM
uiau IP-agpec cepBepa Oracle u umsa sksemiisgpa 6a3sl JaHHBIX. HO aTOT
cocob npumeHuM TOJbKO B ceTax TCP/IP u pekoMeHAyeTCA JUIIb AJIA
CPaBHUTEJBHO HEOOJBINNX OpPraHM3aluii, rJe MMeHa XOCTOB MEeHSIOTCS
penxo.

Oracle Net Manager

B Bepcuu Oracle8 mosiBuiack rpadpuueckas yruaura Net8 Assistant maa
CO3MaHUA PABINYHBIX KOHMPUTYpPAIMOHHBIX (ailjioB, HEOOXOOUMBIX IIOJ-
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cucteme Net8. B Bepcuu Oracle9i ona monyunia Hassanue Oracle Net Ma-

nager.

Kax u Database Configuration Assistant, mporpamma Oracle Net Manager
HaIMcaHa Ha Java U IOTOMY BBITVIAAUT OAUHAKOBO HA JII00OM miaTdopme.
Kaxk npaBuiio, BoepBble OHa 3amycKaeTcsa M3 MHcCTaLIATopa. CHHTaAKCUC
KoudurypanuoHubix (aiinos Oracle Net BecbMma crnenuduueH, B HUX IPU-
CYTCTBYIOT MHOTOUNCJIEHHBIE BJIOKEHHBIE YPOBHU, 3a/laBaeMble CKOOKaMU.
Vrunura Oracle Net Manager nosBossger usbekarh OIMINO0K, BEPOATHBIX
npu pyuHOM BBOje Takux (aiinosB. Ee BHemmHuit Bux nas Bepcuu Oracle
Database 11g noxasau Ha puc. 3.4.

racle Net Manager - “oral 04 NETWORK  ADMIN',

Eile Edit
E’LEOracle Met Configuration

é"LocaI

@ Semice Maming

SR extproc_connecti

&aoraclem

Listeners
L& LisTENER

Puc. 3.4. Ymuauma Oracle Net Manager

Methods

Ayailable Methods:

HOSTHAME
LDAP

CDS

MIg

=
e

Promaote
Demaote

Selected Methods

THESMNAMES
EZCOMMECT

Default Domain

OTnapkKa ceTeBbIX OLLMOOK

ITepBoe, uTO HYKHO CceJIaTh IIPU BOSHNKHOBEHUU CETEBOM OMTMOKM, —
ybenuThes, uTOo KoHQuUrypanuonusie daiinsr Oracle Net cremepupo-
BaHBI, a He BBeJeHbl BPyuHyI0. Ecaiu coMHeBaeTech, CKOMUPYHTE Te-
KyIliue KOHGUTrypamuoHHbie (Pailibl ¥ 3aHOBO CTeHEPUPYITE UX C I10-
moibio Oracle Net Manager. IIpu obpaliieHun B CJIY:KO0y TeXHUUe-
ckoit moamep:xku Oracle mepBoe, 0 ueM Bac CIIPOCAT, — CO3JaHBI JIU
2T (hailyibl BpyUHYIO.
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ABTOMaTU4yeckoe 06Hapy)|(eHV|e N areéHThbl

Hauwunas ¢ Bepcuu Oracle 7.3 8 CYB]] moaBuincs areHThl aBTOMATUYECKOT0
o0HapYKeHUs, MO3BOJIAION[IE aBTOMATUYECKN HaXOAUTh HOBBIE 0Aa3hI JaH-
HBIX. BrocsencTBUU MOAMEPIKKA TOTO MEXaHW3Ma Pa3BUBAJIACh U COBEP-
meHcTBoBasIack. B Bepcuu Oracle8i yHuBepcaibHbIi nucTaiaTop u Oracle
Net Manager, paboTasi COBMECTHO, aBTOMAaTHYeCKY KOHMUTYPUPYIOT IO~
cucremy Oracle Net.

OcHosHoO KoMmmoueHT cetu Oracle, menaIuii aBTOMaTUYECKOe O0HapyKe-
HUe BO3MOKHBIM, HaswiBaeTcs Oracle Intelligent Agent. Ou paGoraer Ha
TOH JKe MalllniHe, UTO U 6a3a TaHHBIX, TeHCTBYA KaK areHT B MHTepecax apy-
rux (pyHKIHI, KOTOPHIM HeOOXOAMMO OThICKATh HA 9TOI MaIlinHe 0a3y qaH-
HBIX U HaUaTh C HeHl B3aumMojielicTBoBaTh. Hanpumep, areHT, 3HaA O pasjany-
HBIX sK3eMIuisgpax Oracle, paboTaromux Ha SJAHHONM MAIIIMHE, BBIIIOJHAET
BaKHbIe aJMUHUCTPATUBHBIE PYHKIINH, CKAYKeM, CJIEIUT 3a BO3HUKHOBE-
HUEeM OIlpeleIeHHBIX COOBITHH B 6a3e JAHHBIX U BRIMOJHAET 3amaumusa. g
o0HapYKeHUs 9K3eMILIAPoB 1 6a3 maHHbIX Oracle Net omparmuBaer areu-
TOB. AT€HTOB U UX POJb B yupasjenuu Oracle Mbl paccMOTpUM B TJiaBe 5.

KoHdurypauuoHHble ¢pannbl Oracle Net

Has moxcucremsl Oracle Net HeoO0XoAMMBI HECKOJIBKO KOH(MUTYpPAI[HMOH-
HBIX GaiiaoB. [lo yMoIUYaHUIO OHY HAXOASATCS B CJAEAVIOIINX MeCTax:

e B Windows sto karamor ORACLE HOME\net80\admin nas Oracle8
unu ORACLE HOME\network\admin pas Oracle8i u 6ojee mosguux
BepCuid.

e B UNIX sro ratanor ORACLE HOME /network/admin.

Mo:xHO momMecTUTD 9TU (PAalijbl U B IPYTOii KaTaJor, HO TOT[a claedyeT yKa-
3aThb ero B 3HaueHuu InepeMeHHON OKpy:kKeHusa TNS ADMIN. Bupouem,
npu KOHGUIYPUPOBAHUY MIOJABJIAIONIET0 OOJBIINHCTBA CUCTEM CTaHAAPT-
HOE MEeCTOIIOJIOJKEeHe He U3MEeHIeTC.

Ilepeunciaum (aiabl, HeOOXOAUMBIE IJA IpocToil Koudurypamuu Oracle
Net.

LISTENER.ORA

Copmep:xkur mHpOpPMAINIO 0 KoH@Urypamuu opociayinuBartesns Oracle
Net Listener: xaxkue sK3eMILIAPLI NN CIYKOBI 00CTYKMBAET MaHHBIN
mpocaymuBarenb. Kaxk u cieayer u3 Ha3BaHUSA, 9TA IPOrpaMMa «IIPO-
CJHYIINBAET» CETh B OKUTAHNN BXOAAINUX 3aIIPOCOB O COCIMHEHUHU OT
KJIHNEHTOB, KeJalolux o0paTuThca K 0ase JaHHBIX. IlogpoOHee Mexa-
HI3M QYHKIIMOHMPOBAHNS IIPOCIYIINBATEA ONKUCAH B pasgeiue «Oracle
Net u ycTaHOBJIeHEE CeTEBBIX COeAMHEHNA» 3TOM IIABbI.

TNSNAMES.ORA

ITosBossieT mpeobpa3oBaTh UM CIAYKOBI B aJpec MalllnHbI 1 9K3eMILIA-
pa Oracle gis orupaBku 3amnpoca o coeguHenuu. (Eciu BB ucmonb3yere
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omucaHuyio Boimie mogcuctemy Oracle Names uau OID, To daiin TNS-
NAMES.ORA He uy:KeH.) ITOT (aiia — OCHOBa MexXaHU3Ma IPO3PadHO-
CTU MeCTONOJOKeHus1, npumMmensemoro Oracle Net. IIpu mepenoce 6a3nl
JAaHHBIX C OJHOUM MAIIIMHLI HA APYT'YIO JOCTATOYHO IIPOCTO BHECTHU H3Me-
HeHus B paitasl TNSNAMES.ORA Ha pasHBIX KJINEHTaX, YKasaB aJpec
HOBOM MAIIIMHBI [IJIS HUMEIOIIerocs MMeHu cay:KObl. Ilpemmososkum,
KJIMEHTHI oOpaIaloTcsa K HeKoell 0ase JaHHBIX 10 UMEHHU CJOYKObI SA-
LES. B ¢aitne TNSNAMES.ORA umeercs sanuch o cay:xkbe SALES, co-
nocTaBisaionasa et mamuuy ¢ umeHeM HOST1 u sxsemmiasap PROD. Ec-
JU IIepeHecTu 0a3y, ¢ KOTOpoil paboraer mpuiaoxkernune SALES, ma ma-
mmay HOST2, To moHazobutca JuIlh OOHOBUTH 3amuch B TNSNA-
MES.ORA, ykasaB B Heli mma mamuabl HOST2. Ilocsie storo Bce
3amIpOCHI OT KJIMEHTOB OYIYyT IPO3PAYHO HATPABIATHCSA HA HOBYIO Ma-
MIUHY ¥ MOAUMPUIIUPOBATEH CAMO IPUJIOXKEeHEe He IPUIEeTC .

SQLNET.ORA

Comep:;XUT BayKHbIe YMOJIUAHUA 1 PA3JIUUYHbIe KOH(PUTYPAI[MOHHBIE IIa-
paMeTphl, HAIpUMep, IPUHUMAaeMOe II0 YMOJYaHUIO JOMEeHHOe NMs Ba-
mieii ceTu.

LDAP.ORA

B Bepcuu Oracle8i u 6oJiee o3AHUX B 9TOM (paiijie XpaHATCS IIapaMer-
pBl KoH(uUrypamuu, Heobxogumsele aAjad padorel ¢ LDAP-karamoramu,
manpumep Oracle Internet Directory. 3mech, B YacTHOCTH, 3aJaI0TCS
mecToHaxo:xkaeHrne LDAP-cepBepa nu afMUHUCTPATUBHBIN KOHTEKCT IJIs
Hero, MpUHUMAaeMbIii o ymoauaunio. Haunnasa ¢ Bepcun Oracle Data-
base 10g sTotr ¢aitn HeobsasareneH, eciu LDAP-cepBep 3apeructTpupo-
BaH Ha cepBepe JoMeHHBIX nuMeH (DNS).

Kak 0bL10 cKasaHo B riase 2, B Bepcuu Oracle9i mosiBuiica (aitn mapamer-
poB cepBepa SPFILE, rie cOXpaHSIOTCS U3MEeHEHUA CUCTEMHBIX ITapaMeT-
POB, BHIIIOJIHEHHBIE B ITpoIlecce PaboThl aKk3eMIIsaApa Oracle ¢ TOMOIIbIO KO-
maHasl ALTER SYSTEM. Ilpu ciexayromieM samrycke 9K3eMILIApa coxpa-
HeHHbIe 3HAUEHU 9TUX IIapaMeTpPOB CHOBAa BCTYIAT B cuay. MOMKHO yKa-
3aTh, MOJIKHO JIU M3MeHEeHNe CHCTEeMHOI'0o ImapaMeTpa ObITh IMOCTOSHHBIM
(To ecTh coxpauATbcsaA B SPFILE) unu BpeMeHHBIM.

SPFILE — sT0 ABOWYHLIN (aiij, HaXOOANHNIICA HA CEepBEPHOII MalllnHe.
Hauunas ¢ sepcunu Oracle9i mo yMoIu4aHWIO Ha dTalle 3allyCKa SK3eMILIAPD
cuavasa unietr SPFILE, a morom daiin INIT.ORA.

SPFILE MoxeT HaXOOUThCA U Ha pasgenseMoM aucke. Torma mpu pabore
B KaactepuoMm pexxkume (Oracle Real Application Clusters) ¢ ero momorrso
MOJKHO MHUITNAJIU3UPOBATH HECKOJIBKO S9K3EeMILISIPOB.
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3anyck CYb/]

3anycrute CYB]I coBcem He cioxxuo. B Windows gocraTouso 3amycTuThb
cary:x0bl Oracle (min CKOHQUIYyPUPOBATDH UX TAK, YTOOBI OHU 3aIIyCKAJINCH
Ha dTalme 3arpysKu onepanuoHHoi cuctemsbl), a B UNIX u Linux — BbImoJi-
HuTh KomaHay STARTUP B SQL*Plus unu Enterprise Manager. Xorsa co
CTOPOHEI KaskeTcsd, uTo 3anyck CYB]II — Bcero ogHo meiicTBre, Ha caMOM fe-
Jie OHO cocToUuT u3 HecKoubKux das. IIpu sanycke CYB]I aBromaTtuuecku
BBIIIOJIHSIOTCSA CAeAYIOIe AeCTBUA:

1.

3anyck sxzemnaapa. Oracle cunTheIiBaeT mapaMeTphl MHUIMAJIN3AIUN
akseMmiLiApa us gaima SPFILE nau INIT.ORA Ha cepBepe. 3aTeM BEI-
IesieTcsA MaMATh JJIA CUCTEeMHOM IIo0aJabHOM 00/IaCTU U 3allyCKAaIOTCSA
(oHOBBIE TIPOITECCHI AK3EMILISAPA. B 5TOT MOMEHT HU OAUH u3 Qusuye-
cKux (haitioB 0a3bl JaHHBIX eIlle He OTKDPBIT, dK3EeMILIAP HAXOAUTCS
B cocrosauur NOMOUNT. (OrmeTum, uto B Bepcusax Oracle Databa-
se 10g u Oracle Database 11g 3aMeTHO MeHbIIle IapaMeTPOB, KOTOPbIE
IOJIXKHBI OBITH 00513aTEJIBLHO OlIpeaeseHsl B (paiise SPFILE Ha sTalie Ha-
yaabHOI ycranosku I10. ITapamMeTpbl HHHAIITUATN3AINN, 00s3aTeILHEIE
nist Oracle Database 11g, onucansl B riiase 2.)

IIpu HEKOTOPBIX OGCTOATEIbCTBAX 3aIYCTUTh SK3EMILIAP HE yAaeTcsd.
Hampumep, us-3a omuboK B (daitie MHUIUAIUSAIUNA I IIOTOMY, UTO
oIepalMoHHas CUCTEMA He MOKEeT BBIJEJUTh HeO0XOUMBIM 00heM pas-
neasemoit mamaTtu aad SGA. Kpome Toro, mjis 3amycka sK3eMILISpa
Tpebyerca ocobaa mpuBmiaerud SYSOPER uau SYSDBA, mpemocras-
JeHHad Ha YPOBHE OIEePAaIMOHHOM CUCTEMBI UJIX B (haiiie maposen.

. MonmuposaHue 6a3b. 0aHHbLX. IK3EMILIAD OTKPHIBAET YIIPaBJISAIOIINE

daiinpr 6a3bl maHHBIX. I'Ie mX McKaTh — coobrmraer mapamerp CONT-
ROL_FILES. B 3ToT MOMEHT OTKDBITHI TOJILKO YIIPABJIAIOIINE (haitabl.
Ato cocroaumue HaspiBaeTca MOUNT, u B HeM 6asa JaHHBIX OCTYIIHA
TOJBKO aAMUHUCTPATOPY, KOTOPBIHA MOKET BLIIOJIHATH C HEll HEKOTOPhIe
cay:xe0HbIe omepanuu. HampumMep, agMUHHACTPATOP 6a3bl JAHHBIX MO-
JKeT ImepeMecTUTDh UM MepernMeHOBAaTh OMUH 13 (ailjioB 0as3bl JaHHBIX.
daitibl JaHHBIX, IEPEUYNCIEHHBIE B YIIPABIAIONIIEM (aiiyie, B COCTOTHUN
MOUNT ere #He oTKPBITHI. [[J1s mepenMeHoBaHUA (aiiga TaHHBIX aIMU-
HucTpaTop MosKeT BuITOJHUTEL KoMaunay ALTER DATABASE, kotopas
3aMUIIEeT B yIIPABJIAIONNHN daiin HoBoe nM4A (haiiia JaHHBIX.

Omxpovimue 6a3vl 0AGHHbLX. IKIEMILIAP OTKPHIBAaeT (Paiiiabl KypHAJIOB
u (paiJIbl JAaHHBIX, IOJIb3YACh NH(pOPpMAIMIE, 3aIIMCAHHON B YIIPABJIAIO-
mieM (aiiie. B aToT MOMeHT 6a3a JaHHBIX HAKOHEI] IIOJHOCThIO OTKPBITA
¥ JOCTYITHA MTOJb30BATEJISAM.

OctaHoB CYb/1

Jloruuwo, uTO mocyenoBaTeIbHOCTS ocTanoBa CYB]I uiu moMeTK: ee Kak
HeJOCTYIHOM MPOTUBOMIOJIOMKHA PACCMOTPEHHON BHIIIIE:
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1. 3akpvimue 6a3vl danubix. Oracle cOpachIiBaeT Ha JUCK eIlle He 3alCcaH-
HbIe OJIOKM AAaHHBIX M3 SGA, a TaK)Ke IIeperchiBaeT U3 KYPHAJILHOTO
oydepa B :KypHaJIbI HHGPOPMAINIO, HEOOXOAUMYIO AJIsS IIOBTOPHOT'O BEI-
nonuenusa. 3arem Oracle sanuceiBaeT B (hailjibl JaHHBIX KOHTPOJILHYIO
TOUKY, OTMeYasd, UYTO UX 3aroJIOBK1 ABJIIAIOTCA «TEKYIINMMX» HA MOMEHT
3aKPBITUS 0a3bl JaHHBIX, IIOCJIE Uer0 3aKPhIBaeT (paiIbl JTaHHBIX U JKYP-
Hasbl. HaunHasa ¢ 3Toro MoMeHTa, MOJIb30BaTEJIN yiKe He MOTryT obpa-
maThbed K 6ase JaHHBIX.

2. Pasmoumuposanue 6a3v. danHbvlx. Ixs3eMmiiap Oracle pasmouTHpyeT
0as3y maHHBIX. B ympaBiagomux (aiiaax moMeuaeTcs, YTO ObLI BBIIIOJI-
HEeH KOPPEKTHLIN 0OCTaHOB, II0CJIe Uero 3Tu (haiibl 3aKphIBaloTCA. B aTOT
MOMEHT caMa 6asa JaHHBIX 3aKPbITA, OCTAJICS JIUIIL PAOOTAIONINI 9K-
3eMILIAP.

3. Ocmanos sk3emnaapa. Oracle ocraHaBiIuBaeT (POHOBBIE IIPOIIECCHI DK-
3eMILIsIpa 1 OCBOOOIKIAET pasaesaeMyIo IaMATh, 3aHATy0 SGA.

B HekoTOpBIX caydasx (Hampumep, Ipu cO0oe KOMIIbIOTepa MJIM IIOCJIe aBa-
PUIHOTO OCTAHOBA 9K3eMILISIPA aJIMHUHHCTPATOPOM) KOPPEKTHOTO 3aKpPhI-
THs 0a3bl JAHHBIX He IPOUCXOLUT. ITO o3HadaeT, uro y Oracle He ObLIO BO3-
MOJKHOCTH COPOCUTE MOAM(pUITIPOBAHEEIe 010K 13 SGA B (paiiabl JaHHBIX.
IIpu ciemymolneM 3amycKe 9K3eMILIADP 00HAPYKUT, UTO MMEJI0 MECTO aBa-
puiiHoe 3aBepIlleHre U BOCIIOJb3YeTCI XpaHAlelica B JKypHaIax nHpopma-
muen AJid aBTOMAaTUYEeCKOTO BBITIONHEHNA IIPOIeAYPhI 80CCMAHOBLEHUS NO-
cae coosn. lapauTupyercd, 4To OyAyT IPOM3BeAeHBI BCe M3MEHEHUA, OTHO-
cAmrecsa K 3a()MKCUPOBAHHBIM TPAH3AKIIUAM, a U3MEHEeHUA, OTHOCAIINECT
K He3a(pMKCHUPOBAaHHBIM MJIM HAXOAUBIIIMMCS B IIPOIlEcCe BBITIOJTHEHUA TPaH-
3aKIUAM, — oTMeHeHbI. HezauKcupoBaHHble TPaH3aKIINU, BbISIBJIEHHBIE
mocJje IpUMeHeHU JKYPHAJIOB, aBTOMATHYEeCKU OTKATLIBAIOTCA.

LdocTyn K 6a3e gaHHbIX

B npenpiaymux pasmesax Mbl OIIKCAJIN IPOIeAyPhI 3allyCKa 1 OCTaHOBAa 0a-
3bI JaHHBIX. Ho 6a3a mJaHHBIX — 9TO JMIIIbL OJHA M3 YacTell BCcell CUCTeMBI.
Heob6xomum eirie KJIKneHT, odpalfamoniniica K 6ase JaHHBIX, IIYCTh JajKe ero
mpoiiecc paboTaeT Ha TOi Ke PU3NUECKOIl MallliHe.

CepBeprle npoueccbl N KJIMeHTbI

g mocryma K HEKOTOPOI 6ase JaHHBIX IIOJH30BATEb COEIUHAETCA C K-
3eMILISAPOM, MPENOCTABISAIONINM HOCTYI K Hei. IIporpamma, obGpariaro-
masics K 0ase JaHHBIX, Ha CAMOM JieJie COCTOUT U3 ABYX YacTeil — KJIMEeHT-
CKOM IIpOrpaMMBI M CEPBEPHOrO IIPOIlecca, YCTAaHABJIMBAIOIIEr0 COeINHE-
HUe ¢ sk3eMiLIsapom Oracle. Hanmpumep, mpu 3amycke TeKCTOBOH YTHUINTEI
SQL*Plus cosmaroTcsa ABa IIporecca:

e cam npoiecc SQL*Plus, BEICTYIIAIOUH B POJIX KJINEHTA;

e cepBepHbIH nporecc Oracle, MHOTIA HA3BIBAEMBIIT MeHe8bLM NPOUECCOM,
KOTOpPLI# 00eciieunBaeT coeguHeHne ¢ sx3eMiaapom Oracle.
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CepBepHbIN NpoLecc

Cepsepurlii npoitecc Oracle Bcerga paboTaeT Ha TOM K€ KOMIIBIOTEPE, UTO
¥ 9Kk3eMmIsap. CepBepHBIN IIPOIECC IIPUCOEINHAETCS K pas3aeasieMoi maMs-
TH, B KOTOPOi#t HaxoauTcsa SGA, TaK YTO MOKeT UYUTATh 1 3allMCHIBATD B Hee
IaHHBIE.

Kak u cienyer m3 ero HasBaHUA, CEPBEPHBIN IIPOITECC OOCIYKUBaAeT KJIM-
€HTCKUH IpoIlecc — YMTAeT W BO3BpaIllaeT 3alpaliinBaeMble JaHHBIE, BbI-
TMOJIHSAET M3MeHeHUsd OT MMeHU KJIMeHTa U TaK manee. Hampumep, Korma
KJIMEHT XO0UeT IIPOUYHTATh CTPOKY M3 KOHKPETHOTro 0JI0Ka 0as3bl JaHHBIX,
CepBEPHBIH ITPOITECC HAXOMUT HYKHBIH 0JI0K U 160 moIydaeT nH(GOPMAITHIO
u3 Korra 0ydepoB, JubO0 CUNTLIBAET €e U3 COOTBETCTBYIOIIEro (aiiia mam-
HBIX U IIoMeIliaeT B Kol 0ydepos. [asee, eciiu mosib3oBaTesb TpebyeT BHE-
CTU M3MEHEHUs, CePBePHBII Ipolecc MoauGUIIIPyeT OJIOK B KIIlle, a TaK-
JKe IOpOsKIaeT M COXPaHseT B KypHaIbHOM Oydepe BHyTpu SGA mHGODP-
MAaIui, HeoOXOAUMYIO AJISA MOBTOPHOTO BhIMosHeHuA. OMHAKO CepBEPHBIH
IIpoIlecc He 3alKChIBAeT 9Ty MHGOPMAIIMIO B cCaMU KYPHAJIbHBIE (DallIbl
¥ He cOpachIiBaeT MOAUQMUITMPOBAHHBIE OJOKM M3 Kalna 0ydepoB B (haiib
IDaHHBIX. T AENCTBUS BBITTOJHSIIOT COOTBETCTBEHHO mpoIiecchl Log Wri-
ter (LGWR) u Database Writer (DBWR).

KnueHTtcknn npouecc

Kiauentckuii mpomecc MoskeT paboTaTh Ha OJHOU MAaIllHE C 9K3eMILISAPOM
WM Ha OTAeJbHOM KoMmbioTepe. 00a KOMIILIOTEDPA COEUHEHBI CEThI0, KO-
TOopas obecmeunBaeT OOMeH JaHHBIMU MEXXKIY ABYMs ImpoiieccaMu. B 1ro6om
cJIyuae CyTb He MEHSETCs — BO B3aMMOLEMCTBUM KJINEHTa ¢ 0a30M JaHHBIX
y4acTBYIOT nBa mmpoiecca. Ecyiz 06a mpoiecca paboTaroT Ha OGHON MallluHe,
To Oracle mpumMeHsAeT JIOKAJIbHBIE MEXaHNU3MbI MEIKIIPOIIECCHON KOMMYHU-
kamnuu (Inter Process Communication, IPC); eciiz Ha pasHbIX, TO AJIA KOM-
MYHHUKAIUU 110 ceTu 3aaecTByercs moacucrema Oracle Net.

CepBepbl NpUNoXXeHUn u Be6-cepBepbl B pONU KITIMEHTOB

Brllre MbI IOCTOSTHHO II0JIB30BAJIMCh TEPMUHAMU KJaueHm u cepsep. Ho He
caenyet nymaThb, uro CYB]I Oracle mocTpoeHa HCKJIIOUUTENHHO HA IPUHITT-
max apxXuTeKTypbl KjaneHT/cepep. Kopmopamus Oracle ogHO# 13 mepBBIX
peanms3oBajia MOIeJb KJINEHT-CEPBEPHBIX BBIUMCJEHUI, OCHOBAHHYIO Ha
ujee IBYX 3ajay — KJIWeHTa 1 cepBepa. Ho mpu paccMOTpeHUM MHOTOYPOB-
HEeBBIX MOJeJiell, B KOTOPBIX YUACTBYIOT BeO-cepBephl 1 CePBEPHI IPUIIOKE-
HUM, IOHATHE KJINeHTa cMmelnaercd. «KanmenTckuii» mpoiiecc Temepb OKa-
3bIBAaeTCA Ha IIPOMEXKYTOUYHOM YPOBHE, TO €CTh Ha cepBepe IPUI0KEeHU .

JloruuHo cUUTATH JIIO0OM IIPOIECC, COeAUHAIONINNACA ¢ dK3eMILIapom Orac-
le, KIMEHTOM B TOM cMbIcJIe, uTO OH obcayskuBaerca CYB]Il. Ho ue myTaiiTe
9TOr'0 MAK HA3bl8AEMO020 KJINEHTA C HACTOAIINM KJINEHTOM B MHOI'OYPOBHE-
Boll KoH(purypamuu. TaKOBBIM SBJIAETCS IIPOorpaMMma, peajusyiomnias MH-
Tepdelic ¢ moab30BaTesIeM, HAIpuMep Java-aminier, padoTaoiiuii B 6po-
yaepe.
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Pouib mpomekyTouHOro cjoA Ha miaaTdopme Oracle urpaer cepsep HPUIIO-
sxeruit Oracle Application Server. Ou unrerpuposan ¢ CYB]I Oracle u Ha-
IKCaH ¢ IPpUMeHeHneM Tex e Texunosoruii. [Togpo6uee Application Server
paccmaTrpuBaeTtcs B riiase 15.

Ha pwuc. 3.5 mokasaHBI HOJIb30BATENU, COEIUHSAIONINECA C dK3EeMILIAPOM
Oracle gua mocryna K 6ase JaHHBIX, B IBYX- U TPEXYPOBHEBOM KOHMUTrypa-
IUY, ¢ TPUMEHEeHNEeM JIOKAJbHBIX WU CeTeBBIX KOMMYHUKAIUM. AKIIEHT
371eCh CTaBUTCSA HA MOJEJb COeIUHEHUs C CePBEPHBIM IIPOIECCOM, a He Ha
B3auMoeiicTBre PoHOBBIX mpoIteccoB. CieBa n3odpakeHa TpaauIINOHHAA
IBYXYpOBHEBas MOJeb COeIUHEeHUA KJIMEeHTa C CepBepoM, CIIpaBa — Tpex-
ypoBHeBas MOJeJb C yUYacTHeM cepBepa IPUJIOKEHUH, a B IIeHTpe — JIOo-
KaJIbHOE coeuHeHUe. B AByX- U TPeXypPOBHEBOI MOJEJU AJIS B3auUMOMeli-
CTBUA ¢ 0a301 JAHHBIX HEOOXOAMMa CeTh, a AJId JIOKAJhHOT0O KJIMEeHTa J0C-
TaTouHo mexaHusma IPC.

SGA

Kaw 6ychepoB = Paspgensiemblit XKypHanbHbI# \
6a3bl faHHbIX nyn 6ychep Knnent
ETb
CETb ¢
JlokanbHblit |JlokanbHblit Cepsep
Z> L) KNUEHT BT EEE NPUNOXKEHMI
e« IPC

e | f t

®dainbl faHHbIX

Puc. 3.5. Jocmyn k 6asze 0anHbLx

Oracle Net u yctaHOBNeHue ceTeBbIX COeAUHEHUN

CepsepHbIe IpoIlecchl, IOKa3aHHbIe HA PHUC. 3.5, COeAUHAIOTCA C KJIHNEHT-
CKUMH IPOIECCAMU C IIOMOIILIO TOI MM MHOU ceTu. Kak »Ke KIMeHTCKUI
IIpoIecC YCTaHABJINBAET COeINHEHNE ¢ cepBepHbIM mpoieccom Oracle B ca-
MOM HauaJie paboTb?

«CBaxa», KOTOpas «CBOAUT» KJINEHTCKUE U cepBepHbIe mporecch B Oracle,
HasbiBaeTca Oracle Net Listener. 9ToT KOMIIOHEHT «IIPOCHYIIIBaeT» CETh
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B OKUJAHWU BXOAAIIMUX 3alIPOCOB O COEIUHEHWU C dK3eMILIapamu. IIpo-
CIYIIINBATENb He ABJIAETCS YACThHIO DK3EMILIAPA, OH JIUIIb HATIPABJIAET 9K-
3EeMILISAPY 3aIPOCHI O COeANHEHUN. [IPOCIyIInBATEb 3aIlyCKAETCA U OCTa-
HABJIMBAETCA HE3aBUCHMO OT 3K3eMILIAPa. Ec/lIu mpocayIuBareslb ocra-
HOBJIEH, 4 SK3EeMILIAD 3aIlyllleH, TO KJINEeHTH He CMOTYT HAWTHU dK3eMILIAD
B CETH, IMOCKOJbKY UX HEKOMY HAIIPABUTH B HYKHOe MecTo. Eciu, Hampo-
TUB, MPOCIYIIABATEb 3aIYIEH, a SK3eMILIAD OCTAHOBJIEH, TO KJIUEHTOB
HEeKya HAIIPABJIATD.

IIpusnun paGoThI TPOCTYIITUBATENS JOBOJIBHO IIPOCT:
1. Kiauenr obparfaercs K IPOCIAYIINBATEIO IO CETH.

2. TlpocaymuBaTeab OOHAPYKMBAET BXOAAIINI 3ampOC W «3HAKOMMUT»
KJIMEeHTAa C CePBEPHBIM IIPOI[ECCOM.

3. Ilpormenypa «3HAKOMCTBAa» CBOAUTCA K MHOOPMUPOBAHUIO KJINEHTA U CEP-
Bepa O CEeTEBHIX aZipecax APYT ApyTa.

4. TIpocaymnBaTesib CaMOYCTPaHAETCS, IIO3BOJISAA KJINEHTY 1 cepBepy 006-
IaThCs MeKIY cO00H HATIPAMYIO.

Haiiga npyr apyra, KIMEHT U cepBep IPOMOJIKAIOT 00IIaThCs HATIPAMYIO.
IIpocaymmBaTeab OOJIBIIE HE HYKEH.

Ha puc. 3.6 mokasaHbI OIMCAHHBIE BHIIIIE IIar¥ YCTAHOBJIEHUA CETEBOTO CO-
enuHeHusd. CeTeBoil Tpa@UK N300paKeH TYHKTUPHBIMU JIUHUSIMHA.

SGA

Kaw 6ychepoB = Paspensiembii = XKypHanbHbIA
6a3bl JaHHbIX nyn Gythep
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Puc. 3.6. Ycmanosaernue coedunernus c nomouivio Oracle Net Listener
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PaspensieMbii /MHOrOMOTO4HbIN cepBep

ITokazaHHBbIe HA TPEIBIAYIIEM PHUCYHKE CePBEpPHBIE MPOILECCHI SIBJISIOTCS
8bL0eNIeHHbLMU, TO €CTh KayKIbIA 00CIY)KMBaeT TOJLKO OJHOTO KJIMEHTA.
CiegoBaTesIbHO, €CJIN C IPUIOKeHeM oqHOBpeMenHO paboraroT 1000 Kiru-
€HTOB, TO ¢ sK3eMILIApoM Oracle Oyzer ceasano 1000 cepBepHBIX IIpoIeC-
coB. Ka:kapIii cepBepHBII IPOIlecc IOTPeOIIsIeT CUCTeMHBIE PeCypChl, TaKue
KaK IaMATh ¥ BpeMs mporieccopa. [[1st o6ciyKuBaHus MHOKECTBA II0JIH30-
BaTeJIel MOXKeT IMOTPpeboBaThCs OUeHb MHOTr0 pecypcoB. Orserom Oracle ma
Bce OoJiee HACyIIlHbIe MOTPEOHOCTU B MACIITAOMPOBAHUU CTAJIO MOSBJICHUE
B Bepcuu Oracle7 muoromorounoro cepsepa Multi-Threaded Server (MTS).
Hauwunas ¢ Bepcuu Oracle9i on HaswIiBaeTcsa pasdensemviym cepgepom (sha-
red server).

Pasgensiemblil cepBep Im03BoJisgeT sK3eMIiLiApy Oracle obeay:xuBaTh MHO-
F'UX II0JIL30BaTeJIell ¢ IIOMOIILI0 HeGOJbIIOro Habopa cepBepHBIX MPOIEC-
coB. Temeps KaXKIOMy KJINEHTY He COIOCTABJIAETCS OTAEIbHBINA BBIJEICH-
HBIN CepBEPHLIN IIPOIECC — BMECTO 3TOr0 KJINEHTHI IMOJIb3YIOTCS pasieiisae-
MBIMM CepBepaMiu. OTO IIO3BOJISET CYIECTBEHHO YMEHBIINUTL oOIee II0-
TpebJIeHNe PeCYPCOB IPHU 00CIYKUBAHNN GOJIBIIIOr0 YMCJIA I0JIb30BaTe e,

O6bBIUHA CUTYyaIlNs, KOT/a B OlIpeAe/ieHHbIe IIPOMEKYTKH BpeMeH! KJINEHT
He obOpailaeTcsa aKTHBHO K CBOEMY CEPBEPHOMY IIPOIecCy, HallpUMep UeJio-
BeK M3ydaeT JaHHbIe, TOJyueHHbIe u3 6a3bl. B modenu ¢ videsennvim cep-
B8EPHBLM NPoueccoM TOCTIeTHUI BCe PABHO YAEeP:KUBAET CUCTEeMHBIE pecyp-
CBI, XOTs HUYETO II0JIe3HOTO0 He AeiiaeT. B modenu ¢ pasdensemvim cepgepom
STOT CE€PBEP MOXKET MCIOJIB30BATH PECYPCHI AJIA OOCHYKHUBAHUS APYTUX
KJIMEHTCKUX IIPOIIECCOB.

Br16op Toit nau nHOI MOAeIN He SBJIAETCS B3aUMHO ucKJaouamoium. Ora-
cle MoKeT OJHOBPEMEHHO IIOAIEPKMBATL pPas3iejsieMble W BhIJEJICHHBIE
cepBepHLIE IPOIECChl, a KJMEHTLEI MOTYT COeQUHATHLCA C JIIOOBIM M3 HUX.
Bce sTO mpomnuceiBaeTca B KOHQurypanuonHeix ¢aiimax Oracle Net, rme
OTHO UM CJYKOBI MOJKET HAIIPaBJATL KJIMEHTa Ha BBIJeJIeHHBINA cepBep,
a npyroe — Ha pasnendeMblii. CHHTaKCHC 3aJaHUA TaKOU KOH(UIrypanmmuu
omucaH B fokyMmeHTanuu mmo Oracle Net.

Tum 06c/IyKUBAIOIIEr0 CEPBEPHOr0 Mpollecca KINeHTy HensdBecTeH. C Tou-
KU 3peHus KJINEHTa, (DaKT pasejleHUA CEPBEPHOTO MPOoIlecCa CKPHIT «IIOf
KalloToOM». BaHpOCBI O COeAUHEHNU C BBIAECJIEHHBIMMW I MHOTI'OIIOTOYHBIMN
cepBepaMu 00CIYKMBAIOTCA OJHUM U TeM K€ IIPOCIYIINBATEIEM.

Ho maru, IIpeAlIpDMHUMaeMble CaAaMUM IIPDOCJyIIIBaTeJeM OJIid YCTaHOBJIEHUA
CoeagHeHud C pas3aejideMbIM CepBE€POM, HECKOJIBKO OTJIHMYalOTCdA. B stom
ciiyyae IMOABJAIOTCA NOIOJHUTEJbHbIe (DOHOBBIE IIPOILECChI: AUCIIETUYEPhI
9K3eMIlIApa u CcOOCTBEHHO pasaesidaeMble CepBeEpPHI.

Hucnemuepobt

Bul y:Ke 3HaeTe, UTO IIPOCJIYIINBATEIbh OPTaHU3YeT COeNUHEHNE MEXKIY
KJIMEHTOM 1 CEPBEpPOM, a II0TOM camoycTpaHsieTcsa. C 9Toro MoMeHTa KJIH-
€HT IIoJaraeTcs Ha TO, UTO CepPBEPHBII IIPOIlecC BCerga I'OTOB OTBETUTH
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emy. Ho pasgensaemblii cepBePHBIHM IPOITECC MOYKET B 9TO BpeMs 00CTYIKI-
BaTh APYTOr0o KJINEHTA, IIOATOMY KJIWEHT COEQUHSETCA C NUCIIETIEPOM,
TOTOBBIM IIPUHSATH 3aIIPOC OT KJIWEHTa B JIt000i MOMeHT. [JIa KaKmIoro
MMOAIeP:KMBAEMOr0 IIPOTOKO0JIA eCTh CBOM AucreTdep (HampuMmep, JUCIIeT-
yep ansa TCP/IP u tak manee). [lucrerdyepsl UTPaOT POJIb BBIJEJIEHHBIX
CepBepOB I KJNEHTOB. HampsaMmyio KJIMEHT coeqUuHseTCs He C cepBe-
pomM, a ¢ gucmetruepoM. [ucrneryep IPUHUMAET 3alIPOCHI OT KJIUEHTA U I10-
MeIIaeT UX B 0Uepeab 3aIIPOCOB — CTPYKTYDPY, HaxoadAmnyiocsa B SGA. [lna
KasKI0ro 9K3eMILIsIpa UMeeTCs TOJIbKO OfHAa 0UepeIb 3alIPOCOB.

Pasdensemuvie cepsepbt

PasnmensiemMbIil cepBepHBIN MPOIIECC YUTAET 3alIpOC U3 ouepenu, obpada-
THIBAET €r0 U IIOMEII[aeT Pe3yabTaT B OUepelb OTBETOB COOTBETCTBYIOIIIE-
ro gucumerdepa. [Jasa Kaskooro JucleTyepa MMeeTCcsa POBHO OJJHA 0OUePelb
orBeToB. [[McmeTuep UMTaeT pe3yJbTAThI M3 OUepeAUd U IIOCBHLIAET UX
KJIMEHTCKOMY IIPOIIecCy.

EcTb mIyJ1 AuCIIETUEPOB U IIYJI pasfieiaeMbIX cepBepoB. B camom Hauase Ora-
cle 3amyckaeT CTOJILKO TeX U APYIUX, CKOJBKO YKA3aHO B IIapaMeTpe MHU-
nuanusdanuu SHARED SERVERS. 9to MmuHuManabHOe KoJsmdecTBO — Ora-
cle MosKeT 3aIIyCTUTD U NOIOJHUTEIbHEIE PasieiigeMble CepBephl, UX 00IIee
YHCJIO OTPAHUYEHO 3HAUCHMEM Heo0S3aTeJIbHOrO IIapaMeTpa MHUIINAIN3a-
muu MAX SHARED SERVERS. Ecau i 06paboTKu BO3POCIIIETO TTOTOKA
3aIIPOCOB OBLIM 3aIYINEHbI JOIOJHATEIbHEIE IPOIIECCHl, 4 IIOTOM Harpyska
cHusmuiIach, To Oracle OyaeT IOCTEIIEHHO YMEHBIIIATh KOJUUYECTBO IIPOIeC-
COB, TIOKa OHO He JocTurHet HuKHero mopora — SHARED SERVERS.

Cnezxylomee IIomriaroBoe OIIMCaHue ITIOKa3bIBaeT, YeM OTJINYAIOTCA IIPpOoIeay-
PBI YCTaHOBJIEHNA COEAMHEHNA C pa3/eideMbIM U BbIIeJIEHHBIM CEPBEPHBI-
MU IIpoleccaMu.

1. KiuenT obpalfaercs o ceTu K IIPOCTYIINBATEO.

2. IlpocaymuBaTessr OOHAPY:KHBAET BXONAINUI 3alpOC W, AHAJIUSUPYS
koupurypamnuo Oracle Net, morumaer, 4To 3aIpoc agpecoBaH MHOI'OIIO-
TOYHOMY cepBepy. IlosToMy OH mepemaeT KJINEHTAa He BLIIeJIEHHOMY Cep-
BEPY, a AUCIIETUYEPY TOTO IPOTOKOJIA, KOTOPBIM BOCIIOJIb30BAJICS KJIAEHT.

3. IIpocayimuBaTesb «3HAKOMUT» KJINEHTA C JUCIIETUEPOM, COO0IITasa Kark-
IIOMY CeTeBOM aJpec IPyroil CTOPOHEI.

4. Tenepb KJINEHT U AUCIIETYED 3HAIOT, KaK HAWTHU APYT APYyTra, U gajee 06-
maoTcsa Hanpamyo. IIpocaymuBarens 60bllle He HyKeH. KiaueHT 1mo-
CBLJIAEeT 3aIIPOCHI HATIPSAMYIO JUCIETYEDY.

5. JucmeTuep moMeIraeT 3ampoc KJINEHTa B ouepeab 3arpocoB B SGA.

6. OxrasaBmiuiicsa CBOOOIHBIM pasjesisgeMblil CePBEPHBIN MIPOIlecC U3BJIeKa-
eT 3ampoc 13 ouepeau u oopabaThIBaeT ero.

7. PasmenseMblii cepBep IIOMeEIaeT pe3yJbTaT 0o0pabOTKU KJIMEHTCKOTO
3ampoca B ouepeah OTBETOB TOTO AUCIETYEPa, KOTOPOMY M3HAUAJILHO
MMOCTYIINJI 3aIIPOC.
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8. JlucmeTuep U3BJIEKAET Pe3YJIbTAT U3 OUEPEIN.
9. JlucneTuep mOCHLIAET PE3YAbTAT KJIUEHTY.

Ha puc. 3.7 nokasaHbI OIMCAHHELIE IIIar' KOMMYHUKAIIUY C Pa3AeIaeMbIMHI
cepsepamu. CeTeBoii Tpa)K N300paKeH NYHKTUPHBIMU JUHUAMMU.
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Puc. 3.7. Yecmanosaernue coedunernus c nomouivio Oracle Net Listener
(0as cayras pazdensemozo cepeepa )

MamaATb ceaHca Ansa paspenseMbiX U BblAeNeHHbIX
cepBepHbIX NPOLLEeCCoB

B Oracle ecTs moHATHE NAMAMU CEAHCA, NN COCIMOAHUSL CEAHCA. DTO OC-
HOBHBIE JaHHEBIE, XapaKTepusyIoIlue TeKylmee cocrosHue ceamca Oracle.
Hanpumep, B maMATH ceaHca XpaHUTCS mH@oOpManud o0 KoMaHax SQL,
BBIIOJIHEHHBIX B JAHHOM ceamce. B ciryuae BBIZEJIEHHOI'O CepBeEpPa COCTOs-
HIUE COXPaHsAeTCA B YACTHON 00JIaCTH IMaMATH CAMOIr'0O cepBepa. ITO HOP-
MaJIbHO, TaK KaK BBIJEJCHHBIN cepBep OOCIYKHBAET TOJBKO OJHOI'O KJIH-
eHTa. ITa 06J1aCTh HAa3bIBAETCA MPOTPAMMHOM I100anbHO mamMAThio (Pro-
gram Global Area, PGA).

Onpmako paszesgeMblil cepBep MOXKeT paboTaTh OT MMeHH JII000ro KJINEeHTa,
II09TOMY COCTOAHUE ceaHca HeJib3sa XpaHuTh B PGA mporecca pasgensemMo-
ro cepBepa. JJoCTyIl K COCTOAHUIO CeaHCa SOJIMKHEBI MMETh BCEe CEPBEPHI, II0-
CKOJIBKY CeaHC MOJKET IIePEeXOUTH OT OJHOTO cepBepa K Apyromy. IlosTromy
B nanHoMm ciydae Oracle XxpaHUT COCTOsIHME CceaHCA B CUCTEMHO I100aIhb-
Hoi1 obsmactu (System Global Area, SGA).
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JIto60ii cepBep MOKeET CUMTHIBATh MaHHbIe 13 SGA. Pasmerenue nadopma-
nuu o cocrosauuu B SGA 1mo3BosisgeT 00pabdaTeIBaTh pas3Hble 3alIPOChl HA pas-
HBIX cepBepax. CepBep, 3abpaBIuil U3 OUepPeaU 3aIIPOC, IPOCTO CUNTHIBAET
IOaHHBIE 0 cocToAHUU ceanca u3 SGA, 00HOBJISIET COCTOSAHNE B COOTBETCT-
BUU C pes3yJbTaTaMu 00paboTKU U cCHOBa 3amuchkiBaeT ero B SGA mo 3aBep-
IIMeHn!n.

Il ouepemeii 3aIIpOCOB 1 OTBETOB, a TaKiKe AJA MHMOOPMAIIUU O COCTOS-
HUHK HeoOXoamMa AOIOJHUTeJIbHAsA HaMATh B SGA; B HPeXHUX BEPCHUAX
Oracle ee cieoBajio BLIIENATH BPpyuHy0. [0 yMOJTYaHUIO TAMATD JJIs Ce-
aHca Cc paszeasieMbIMU cepBepaMu OepeTcs m3 pasaesaseMoro myJsaa. Ho
MOJKHO CKOH(GUTYPUPOBATH CIIEIUATBLHYIO 00JIaCTh HaMATH IJIA pasmeside-
MBIX cepBepoB — Ooavwoil nys. (C GOJNBIINM ITyJIOM MBI ITO3HAKOMUJIUCH
B pasaene «CTPYKTYyphl OIEPATHUBHON NAMATH SK3eMILIApa» TIJIaBhI 2.)
IIpumeHeHMe GOJBIIOrO IIyJia IO3BOJAET M30€eKaTh HAKJIAAHBIX PACXOI0B
Ha KOOPAMHUPOBAHUE AOCTYIA K HaMATH [Jd XPaHEHUS pPasmessdeMbIX
SQL-romaH[I, KaIlla cJI0Baps JaHHBIX U peaanusaliuy APYyruxX QYHKIIUN pas-
IesisiemMoro myJa. IIpu BeliesIeHUY TaMATH 13 O0JIBIIIOTO IIyJia He BO3HUKAET
KOHKYPEHITUA ¢ IPYTUMH IIOJICUCTeMaMH’ 38 MECTO U MOCTYII K pas3mesiseMo-
my myny. Haumnas ¢ Bepcuu Oracle Database 10g paspensiemast naMATh II0
YMOJIUAHHUIO YVIIpaBaseTca aBromaTndyecku. B Bepcunu Oracle Database 11g
aBTOMATH3MPOBAHO TaKJyKe yIpaBieHMe pasmepoM Kak SGA, tak u PGA,
ecau 3amaH napamerp nnunuaausanuu MEMORY TARGET.

NHdopmaumns o pa3pgenseMomM cepBepe B c/ioBape AaHHbIX

B cioBape manHBIX (cM. TIaBy 2) mH(GoOpMarua o pabore MTS xpanurcsa
B CJIEIYIOIINX IIPEeACTABICHUIX

V$SHARED_SERVER _MONITOR

Huuamuueckas wmHGOpPMaIMUs O pasmelseMbIX CcepBepax, HaIpuMmep
BEPXHUI IIOPOT YKCJIa COETUHEHUNA 1 CBEJEeHUsI O TOM, CKOJIBLKO pasie-
JISIEMBIX CePBEPOB OBLIO 3aIlyIleHO M OCTAHOBJIEHO B OTBET HA HM3MEHEe-
HIUe HaI'PY3KH.

V8DISPATCHER

IToxgpobHas nu(GOPMAIINA O JUCIETUEPCKUX IIPOIIECCaX, NCIIOJb3YeMbIX
pasgensiembiM cepBepoM. OHA IMO3BOJIAET IIOHATDH, HACKOJILKO 3arpyJKe-
HBI IUCIIETUYEPHI.

V8SHARED_SERVER

Nnadopmanusa o pasnenseMbIX CEPBEPHBIX IPOIECCAX, UCIOJB3yEeMbBIX
paspensgeMbIM cepBepoM. OHa IIO3BOJIAET IOHATH, HACKOJIBKO 3arpyske-
HBI CepBePHI, YTOOBI Pa3yMHO HA3HAUUTH BePXHUE U HUKHUE II0POTOBBIE
3HAUYEHUA.

V8CIRCUIT

MapIpyT oT KJINeHTa K AUCIeTUYEePy U OT JUcCIieTdepa K PasmesisieMoMy
cepBepy (C IOMOIIBIO OUepeeil) MOKHO pacCMaTPUBATh KaK BUPTYaJIb-
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HBIH KaHaJ. B 9ToM mpeacTaBJIeHNN XPAHUTCA MOAPOOHAS MHAOPMAIIM
0 TAaKUX KaHaJIaX IJIsd COeINHEHUN, MHUITNUPOBAHHLIX II0JIL30BATEIAMMU.

Oracle 3a paboTomn

Yro6bI BHI JIyUIlle TTOHAJIN COBMECTHYIO PaboTy OTAENbHBIX KOMIOHEHTOB
CYB/I Oracle, B aToM pasmeisie MBI PACCMOTPUM IIPUMeEP MIOCIeT0BaATEIbHO-
CTH IIIaroB, BHIMOJHAEMBIX B OTBET Ha 3aIpoC moJb3oBaTessa. IIpeamosio-
JKUM, II0JIb30BAaTEb X0UeT T00aBUTh HOBYIO nH(GOpMAaIUio B 6a3y TaHHBIX,
TO €CTb BBIIIOJIHUTH TPaH3aKIIUIO.

Oracle v TpaH3akuumn

Tparn3akxkyueil Ha3bIBAeTCA MOCTYMAOIINI OT KJIMEHTA 3alIPOC Ha BCTaBKY,
O0HOBJIEHME WJIX yajieHrne JaHHbIX. KoMaHAbl, KOTOPbIE N3MEHAIOT AaH-
HbI€, COCTABJISIOT IIOAMHOMKECTBO A3bIKa SQL, HasbIBaeMoOe A3blKOM MAHU-
nyauposanus danusvimu (Data Manipulation Language, DML). Tpausak-
MUK JOJYKHBI 00pabaThIBATLCS TaK, UTOOBI TapaHTHPOBATH I[EJIOCTHOCTDH
maHubIX. B riiaBse 8 MbI 00Cy M TpaH3aKIuy 00JIee IIOAPOOHO, HO yiKe celi-
yac HeoO0XOAMMO PACCMOTPETh HEKOTOpPhIe OCHOBHBIE KOHITEIITHM, UTOOBI
mpumMep ObLI MOHATEH.

Tpansamguu — J02uyecKuy Hedeaumas eOuHuua paﬁombt

B repMuHax 6a3 JaHHBIX TPAH3aKI[Mell HAa3bIBAETCA JJOTHUECKAA eIMHI-
ma paboThl, COCTOAIIAA M3 OJHOT'O MJIM HECKOJbKHX M3MeHeHHUI maH-
HBIX. B TpaH3aKI[1I0 MOT'YT BXOAUTh HeCKOJIbKO KoMaug INSERT, UP-
DATE, DELETE, sarparuBaioinux manHble pasHbIX Tabuul. Habop us-
MeHEeHUH 100 YCIIEITHO BBIITOJIHAETCS IEeJIUKOM, JIM00 He BBITIOJTHAETCS
BoBce. Tpansakiius HaunHaeTcs mepBoit KomaHgoir DML u 3akanuuBa-
eTcA (puKcaImeil NI OTKATOM.

Oracle Takke mOALEP:KUBAET aBTOHOMHBIE TPAH3AKI[UM, KOTODPbHIE
MOryT (PMKCUPOBATHCS WJIN OTKATHIBATHCS, HO CYIIECTBYIOT TOJBKO
B KOHTEKCTe APYToi, 00beMJIIOIel TPaH3aKIuu. ABTOHOMHBIE TPaH-
3aKI[MK Ba’KHBI IIOTOMY, UTO IIO3BOJIAIOT 3a(pUKCHPOBATEL PE3YJIbTAT
paboThI, He YHUUTOKAS KOHTEKCT 00 beMJIIOIIel TPaH3aKIIUN.

.
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qf’u}ccauuﬂ uju omrkam

ITocne Toro Kak moJb30BaTeNb Iepejas NaHHBbIE JJIA TPAH3AKIIUH, OH
MoxKeT 160 3agurcuposams (commit) ee, 4TOOBI HOATBEPANUTEL U3MEHE-
HUS ¥ CeJIaTh UX MOCTOSHHBIMU, 100 omkamumb (roll back), uTo6sI
OTMEHUTH U3MEHEeHU.

Cucmemnutit Homep uamenenus (SCN )

KiaouoM K COXpaHEHUIO IIeJIOCTHOCTH 0a3bl JaHHLIX SBJISAETCS HHQOP-
Malus O TOM, KaKas TpaHsaKIusa HavaJjach paubirne. Hampumep, ecau
CYB]] mon:xHa He maThb 00Jiee IO3MHEl TPAH3AKIIUY CIYYAWHO IIEePeIrn-
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caTh UBMEHEHUdA, CAeJaHHBIe 0oJiee pPaHHEl, TO HOJKHA 3HATH, KaKkasd
U3 IBYX TPaHB3aKIUU HavaJlach paHbIe. [[1a 5Toro npegHasHavYeH CUC-
TeMHBIIT HOMep m3MeHeHUs (System Change Number, SCN), smoruue-
CKas BpeMeHHas MeTKAa, [03BOJIAIIIAaA OTCIAEIUTh MOPAJ0K BO3SHUKHO-
Beuusa coowsiTuii.! SCN npumensiercss B Oracle Takke Iyis peanmsanuu
MHOTOBEPCHUOHHOM COTrJIACOBAHHOCTH IO UTEHUIO; 9TAa TeMa IIOAPOOHO
paccmaTpuBaeTcs B rjase 8.

CezmenmouL omrkama

CerMeHTHI OTKATa — 9TO CTPYKTYPhI B 0ase mamHbIx Oracle, B KOTOPBIX
XpaHuTcA HHPOpMAIUA, HeoOXoAuMAasA AJIsA OTMEeHbl U3MEHEeHUHN B CJay-
yae oTKara TpaHsaxkiuu. OHU ITO3BOJIAIOT BOCCTAHOBUTDH OJIOKU JAHHBIX
B COCTOAHUY Ha MOMEHT HavaJia TPaH3aKInu. Eciu B Xoe TpaH3aKIINuU
M3MEeHAIOTCA JaHHbIe B KAKOM-TO 0JIOKe, TO CHauaJja cTapblil 00pas gaH-
HBIX 3aIMCBIBAETCS B CEIMEHT oTKaTa. MH(popMaInusa CerMeHTOB OTKaTa
CJOYKUT AJIA ABYX IleJieii: 00ecImeunTh BO3MOKHOCTS OTKATa TPaH3aKIIUNT
¥ TIOJIIePsKaTh MOJeJIb MHOTOBEPCUOHHOM COTJIACOBAHHOCTH II0 UTEHUIO.

CerMeHT OTKaTa — He TO K€ CaMoe, UTO KypHaJ. B sKypHaJie IPOTOKO-
JUPYIOTCA BCE TPAH3AKIIMM, MMEBIIIE MECTO B 0a3e JAHHBIX, U HCIIOJIb-
3yeTcs OH AJIA BOCCTAHOBJIEHUs 0asbl ImocJie c0os. A cerMeHTHI OTKaTa
00ecIeynBaIOT OTKAT TPAH3aKI[MI 1 COTIACOBAHHOCTD II0 UTEHUIO.

Biioku cermMeHTOB OTKaTa Kalnupyioresa B SGA Hapsaay ¢ 6okaMu Tab-
JIUIT ¥ MHAEKCOB. Eciiu B TeueHUe Ompe e IeHHOr0 IPOMEKYTKa BpeMe-
HU OJIOK CerMeHTa OTKAaTa He UCII0Jb3YeTCs, TO OH MOKeT ObITh BHITOJIK-
HYT U3 KOIIIa U 3aIUCaH Ha AVCK.

B riase 8 o6ecyrkpaercsa MeTo[] YIIPAaBJIeHUS KOHKYDPEHTHBIM JOCTY-
mom B Oracle — MozeJIb MHOTOBEPCHOHHOM COrJIACOBAHHOCTH IO UTe-
HUIO. ITOT METOJ OCHOBAH HA M3BJIEUCHUH U3 CEIMEHTOB OTKATa Ipe-
OBIOYIUX BEePCUl M3MEHEHHBIX CTPOK. Eciau sarpeGoBaHHBIX 6JI0-
KOB yuKe HeT, To Oracle BeigaeT coobienune o6 omuoke «snapshot
too old» (MoMeHTaIBHASA KON yCcTapesa).

.
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B Bepcuu Oracle9i mosiBuiicAa MeXaHU3M aBTOMATAYECKOI'0 YIIPABICHUS
cerMeHTaMM OTKaTa. PaHbIlle aAMUHUCTPATOP MOJKEH OBIJI CO3MaBaTh
CerMeHTHI OTKAaTa U YIPaBJATL UMK BpyuHYi0. B Oracle9i cTaso MoxHO
YCTAHOBUTEL PEKUM aBTOMATHUYECKOTO YIIPABJCHISI BCEMHU CEIrMEHTAMU
OTKAaTAa 3a CUeT MCII0JIb30BAHUA TAOJINUYHOrO IPOCTPAHCTBA oTKaTa. Ilpu
STOM paspellnaeTcs TaKiKe 3a4aTh IIPOMEKYTOK BpeMeH!, B TeUeHNe KO-
TOPOI'0 CJEAYEeT COXPAaHAThL MH(POPMAIIUIO IJd OTKATA; 3TO ObIBAET II0-
JIe3HO, €CJIU BhI IIAHUPYETEe UCII0JIb30BATh PETPOCIIEKTUBHBIE 3aIIPOCHI,
paccmaTpuBaemMble B ciaenyioiieMm paszpeisie. B Oracle Database 10g mo-

ITpumep, npuBeneHHbIN aBTOpaMu, HeKoppeKTeH. SCN mpucBamBaerca B IO-
pPsKe 3a8epuleHUs TPAH3AKI[UI, a He B MOMEHT Havaya. A [ «3alUThl» 13-
MeHeHU, CIeJaHHbIX He3aBepIIeHHON TPaH3aKI[ueil, IpegHasHaueH MeXaHu3M
610KMPOBOK. — IIpum. Hayu. ped.
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0aBJIeH KOHCYJIbTAHT IO CPOKY XPaHeHuA HHDOPMaIuu, HeoOX0IuMOR
IJIS OTKAaTAa.

Buvicmpas gpurcayus

ITockoambKYy mpu KaKa0H (PUKCAIIUY TPAH3AKIINY MH(POPMAIINA 3aINChI-
BaeTcs B JKypHAJ, KypHaJTaMu MOKHO BOCIOJB30BATHCA AJIA YCKOpe-
HUA omepanuii B 6ase qaHHBIX. Korga moib3oBaTesb (pUMKCUPYET TPaH-
saknuio, Oracle MoskeT 3amucaTh UBMEHEHUSA Ha AUCK OJHUM U3 JBYX
cI10c000B:

® 3zammcaThb BCe M3MEHEHHLIE B XOJe TPaH3aKIUU OJIOKK B COOTBETCT-
ByloIiue (paiIbl JaHHBIX;

® 3amMcaTh TOJBKO JKYPHAJIBHYIO HH(PpOPMALMIO; KAK IIPABUJIO, 00beM
BBOJZa/BBIBOJA B TOM CJydae ropasgo MeHbIne. Eciu BIocIeaCcTBUN
npousoiiger cO0ii, TO U3BMEHEeHUA MOXKHO Oy/IeT BOCIIPON3BECTH.

Yr06BI 00€CIeUunTh MAKCHUMAJBHYIO IPOM3BOAUTEIHLHOCTH 0e3 pHCKa
IJIS TpaH3aKIMOHHOI mesocTHOCcTH, Oracle 3ammceiBaeT TOJBKO MKYP-
HaJbHYI0 nHPOpMAaIKio. B MOMeHT pUKcaMKU TPAH3aAKI[UU TapaHTHUPY-
eTcsl, 4TO BCA MH(poOpMAINa, HeoOXOAUMAas AJIA IIOBTOPA IIPOMU3BEJeH-
HBIX N3MEHEeHN, HaXOAUTCA B )KypHaJax Ha aucke. CamMu )Ke n3MeHeH-
HbIe OJIOKUM JAHHBIX MOTYT OBITh IIOMEINeHBI B (Dailibl JaHHBIX IO3XKe.
Ecau cboii mpoumsoiimer mo cOpoca M3MEHEHHBIX OJIOKOB M3 KaIlla Ha
IUCK, TO C IIOMOIIbIO YKYPHAJIOB MOXKHO OyIeT BOCIIPOU3BECTH M3MeHe-
HUS BO Bcel mosiHoTe. IIoCKOIbKY (pusMuecKuii JUCK — caMas MeIJIeH-
Hasd YacThb BEIUMCJIUTEIbLHON CHUCTEeMBbI, TaKOl MeXaHU3M OLICTPOH hUK-
canuy MUHUMU3UPYET PACXOAbl Ha (PUKCAIINIO TPAH3aKIINM, O0ecIIevun-
Bas MaKCHMAJbHYIO IPOU3BOAUTEIbHOCTE 063 YIPO3EI I€JIOCTHOCTH.

PeTtpocnekuus

B Oracle9i cermeHTHI OTKaTa TaK)Ke IPUMEHAJNNCH AJA Peajusaluyd TakK
Ha3bIBaeMbIX pempocnexmususvix 3anpocos (Flashback Query). Hamom-
HUM, UYTO CETMEHT OTKAaTa CIAYKUT IJIA IOJYUeHUA COTJIACOBAaHHOTO o6pasa
MaHHBIX B IIPEJIIIECTBYIONINI MOMEHT BpeMeH. MexaHn3M PeTPOCIeK TUB-
HBIX 3aIPOCOB II03BOJisZeT 3ampocuThb y Oracle pesyiabTarhl SQL-3ampoca
B KOHKPETHBIII MOMEHT BpeMmeHu. Hampumep, MOKHO 3alPOCUTH JaHHBIE
B TOM BHJie, B KAKOM OHU OBLIN [[Ba Yyaca Hasal. JTa BO3MOYKHOCTb OCHOBA-
Ha Ha MEeXaHM3MaX OTKaTa, KOTOPBIE U TaK yiKe ABJISAIOTCA YacThbIo 6a30BOit
apxurekTypsl Oracle.

151 peTpOCIeK NN IPUMEHIIOTCS CETMEHTRI OTKATA, [I09TOMY YIJIYOIATHCS
B IIPOIILJIOE MOJKHO He JAJIbIIE, YeM H03BOJIsAeT NHM)OPMAINA, XPAHAIIAACT
B CYIIIECTBYIOIIINX CEI'MEHTAX OTKATa. TO He CIAMUIIKOM AJUTEJIbHBIN IIePU-
o — OOBIYHO He yIaeTcA 3arjIsiHyTh HAa HeCKOJbKO JHell Hasal, IIOCKOJIbKY
IaHHBIE IJIA OTKATA TaK HOJIro He Xpauarca. Ho, HecMOTps Ha 9TO OrpaHu-
yeHMe, ObIBAIOT CUTYAIIUN, KOTJa PETPOCIIEKTUBHLIN 3aIIPOC OKAa3bIBAETCS
OUeHb I10JIe3€H, HAIPUMep, eCJIU HYKHO BePHYTLCA K MOMEHTY, KOTOPBIHI
MIpeAIlecTBYeT OINOKe IT0Jb30BaTeNA, IPUBEAIIeH K IoTepe JaHHbIX.
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Co Bpemernem B CYB]I Oracle mosBuiInCh HOTOJHUTEIbHBIE BO3MOKHOCTH
perpocuekmnuu. B Oracle Database 10g sToT MexaHN3M OBLI 3HAUNTEJIHLHO
paciimpes 3a cueT fo0aBIEHUA:

e perpocuexkTuBHOi 0aspl maHublX (Flashback Database), To ects B03-
MOKHOCTH OTKATHUTD BCIO 0a3y JaHHBIX B COTJIACOBAHHOE COCTOSHUE;

e perpocuexTuBHoi Tabauikl (Flashback Database) mias oTkara ommo
TabJIMNIIEI;

e perpocuexkTuBHOro ynanenus (Flashback Drop) mias orxara omepamuu
DROP;

e 3zampoca K perpocuekTuBHbIM BepcusaM (Flashback Versions Query) s
BO3BpAaTa U3MEHEHUIl B OSHON NI HECKOJBbKHUX CTPOKAX.

B Oracle Database 11g pasBuTue IpogOJIXKUIOCE — JO0ABUIACH BO3MOMK-
HOCTBL peTpocieKTuBHBIX Tpausakmuii (Flashback Transaction), KoTopoit
MOXKHO BOCIIOJIb30BaTbCsA AJIA oOpalenus 3dgdeKTa HEKOTOPOM TpaH3aK-
IIUY U BCeX TPaHB3aKI[Uii, 3aBUCAIIUX OT Hee.

TpaH3akuus — Wwar 3a warom

B sToM mpocToM mpuMepe MILIIOCTPUPYETCA BCSA IIPOIeAypa BBIIIOJHEHUSA
TpaH3akmuu. Mbl B3aau Tabauny EMP ¢ gaHHbBIMI 0 paOOTHUKAX; OHA SAB-
JIIeTCS YacCThIO IEMOHCTPAIIMOHHON CXeMbl, TPAAUIIMOHHO BXOAAIIEH B KOM-
miaekT mocraBKku CYB/I Oracle. Bymem cumuTaTh, UYTO COTPYAHUK OTAEA Kal-
POB X0UeT U3MEHUTh PaMUJINi0 paboTHUKA. [ 9TOT0 OH CUMTHIBAET JaH-
HbIEe 0 paboTHIKE 13 6a3bl, N3MeHAeT (haMUJINI0 U (PUKCUPYET TPAaH3aKI[HIO.

IIpenmnosaraercsi, 4To OOHOBUTHh WH(OPMAIUIO B JAHHON CTPOKE IILITAETCH
TOJBKO OJHWH I0Jb30BaTeb. I109TOMY MBI He BKJIIOUMIN B PACCMOTPEHNE
maru, Koropsie Oracle mpeAnIpuHUMAaeT IJIs 3aI[UTHI OT U3MEHEHUN CO CTO-
POHBI IPYTHUX IOJb30BaTe €. ITO TeMa IJIaBhI 8.

CoTpyaHUK OTAea KaAPOB BUAUT 3aII1Ch O PA0OTHIKE Y ce0sa Ha 9KpaHe, TO
ecThb 0JIOK 0as3bl HAHHBIX, COIEPKAIIUA JAaHHYIO CTPOKY, yiKe HaXOIUTCH
B Komre O0ydepos. HaunHas ¢ 5TOro MOMEHTA IIOCJIEL0BATEIbLHOCTD IIIATOB
BBITVISIIUT TaK:

1. TTonp3oBaTenb MCIPABISIET GaMUINIO PAOOTHUKA Ha 9KPaHe, U IPUI0Ke-
Hue nocelaaeT SQL-komauay UPDATE cepBepHOMY IPOIieCcCy IO CETH.

2. CepBepHBIil IIPOIIECC UIIET TaKyIo Ke KOMaHIy B pasfesaeMoi 00JiacTu
SQL B pasnmensemom myJse. Eciiu HaiifileT, TO UCIOJb3yeT ee IIOBTOPHO.
B npoTuBHOM ciiydYae MPOU3BOAUTCA CUHTAKCUUYECKUHM aHAIN3 KOMAHIbI
¥ OIIpefieIAeTCs OIITUMAJIBHBINA CIIOCO0 ee BBIIIOJHEeHUA. ITOT IIIar Ha3bl-
BaeTCA CUHMAKCULECKUM AHAAU3OM U onmumusayueil. (OOnTuMu3aTop
moapoOHO paccMaTpuBaeTcA B riiase 4.) Ilociie 3aBepIiieHMA 3TOTO IIIara
KOMaHIa K3IIINPyeTcs B pasaesseMmoit oomactu SQL.

3. CepBepHLIil Ipollecc KONUPYET CTapbIii 00pa3 JaHHLIX O PAOOTHUKE, KO-
TOphIe TIPECTOUT M3MEHUTDh, B CETMEHT OTKATa U B CETMEHT JKypHaJa.
W3MmeHeHUs B CerMeHTe OTKAaTa TaK)Ke IMPOTOKOJIMPYIOTCA B JKypHAaJIe.



Oracle 3a paboTon m

Ha mepBbIil B3TJIAL, 9TO KAXKETCs CTPAHHBIM, HO BCIIOMHUTE, YTO B XKYP-
HaJI IIOIAJAI0T 8Ce N3MEHeHN s, [IPOU3BeIeHHbIe B Pe3yIbTaTe TPAH3AK-
muu. ComepKUMOe CerMeHTa OTKATa U3MEHUJIOChH, IOTOMY YTO B HEro ObI-
JIA 3aIlIMCAHBI CTaphble JaHHLIE O PAOOTHHKE, HEOOXOAMMEbIE IJIS OTMEHbI.
ITo n3MeHEeHNEe COAePIKNMOro CerMeHTa OTKaTa ABJIAETCSI YACThIO TPaH-
3aKI[UY U IIOTOMY 3aIlMCLIBAETCS B dKYPHAJ IJIA JAaHHON TPAH3aKI[UU.

3aBepIiIuB 3Ty paboTy, CepBEPHEIH mpoiecc Moaguduiupyer 610K 6a3bl
MaHHBIX, 3aIUCHIBAsi B HETO M3MeHeHHYI0 damuianio paboruuka. IToka
3TOT OJIOK ellle HaXOMUTCA B Kalre 0ydepos.

CoTpyaHUK OTZesIa KaApoB GUKCUPYET TPAH3AKIIUIO.

. IIpomecc Log Writer (LGWR) nepenuceiBaer Bcio nHGOPMAIUIO O TPAH-

3aKIUU U3 JKYypPHAJbHOrO Oydepa B TEKYIIUH KYypHAJIbHBIH (Qaila Ha
nucke. Korga omepamnuonHas cucTeMa MOATBEPIUT, YTO 3alUCh B JKYyP-
HaJbHBIH (GaiiJ yCIeIHo 3aBepIInIach, TPAH3aKIIUA CUNTAeTCA 3adUK-
CUPOBAHHOM.

. CepBepHBIii IPoIecC ITOCHLIAET COO0IIeHNe KINEHTY, ITOATBePKAaA PUK-

camnuio.

ITonbzoBaTe b MOT GBI He 3a(DUKCUPOBATh, & OTKATUTDH TPAaH3aKI[UIO, TOTIa
CEepPBEPHLIN IIPOIlecC BOCIOJIb30BAJICA ObI CTAPBIM 00pPa3oM JAaHHBIX U3 Cer-
MeHTa OTKaTa, YTOOLI OTMEHUTh BHECeHHBIe B 0JIOK 0a3bl JaHHBIX M3MeHe-
HUA.

It; maru noxkasaHbI Ha puc. 3.8. CereBoil TpahuK M300pa’KeH MTYHKTUD-
HBIMW JIMHUAMM.
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Puc. 3.8. Illazu 6binoiHeHUSL MPAHIAKUUU



CTpyKTypbl AaHHbIX Oracle

B mpenpIayIux riaaBaxX MBI PACCMOTPEJM HEKOTOPHIE PA3INUUA MEKIY
KOMIIOHEHTAMM, COCTAaBJAOMUMU 0a3y maHHbIX Oracle. Tak, Ob1IO oTMe-
YeHO, uTo sK3eMmisap Oracle — He To :Ke camoe, UTO (paiiabl, B KOTOPHIX (-
3UYECKU XPAHATCA JaHHBIE B TA0JIMYHOM IIPOCTPAHCTBE; UTO HEJIb3A IIOJIY-
YUTH AOCTYI K HAHHBIM B TaOJMYHOM IIPOCTPAHCTBE B 00XOJ 3K3eMILIsIpa
1 4YTO CaM 9K3eMILJIADP He IIpeacTaBJdeT II€HHOCTU 663 JaHHBIX, XPpaHAIIINX-
cd B (paiirax.

IK3eMILISAP — 9TO JIOTUUECKasd CYIIHOCTh, UCHOJb3yeMasa IPUI0KEHUIMU
¥ II0JIb30BATEJIAMM, HO OTJINUYHAA OT (PDU3NUECKU XPAHUMBIX JaHHBIX. Tou-
HO Tak »Ke TaOJIUIILI U CTOJIOIBI — 3TO JIOTUUYECKIE CYIIIHOCTY BHYTPHU (HU3HU-
yecKoi 0a3bl maHubIX. IIo/Ib30BaTE b, 3AlIPAIINBAIOINN JaHHBIE 13 0a3bI
Oracle, MoKeT HUUeTo He 3HATH 00 9K3eMILIAPaX M TAOJUYHBIX ITPOCTPAH-
CTBaX, OJHAKO OH IIPEKPACHO OCBEJOMJIEH O CTPYKTYPe CBOUX TaHHEIX, BEI-
pa'KkeHHOII B TepMHMHAX Ta0JuIl W cTOJOIoB. UTOOBI 3a7eificTBOBATEL BCIO
moinb Oracle, BBI JOJIKHBI IOHUMATh, KAK CEPBEP PeaInu3yeT U UCIIOJIb3yeT
STH JIOTUUECKNEe CTPYKTYPHI. ITO 1 €CTh TeMa HACTOAIIEH IJIaBhl.

Tvnbl AaHHbIX

Tumn faHHBIX — 9TO OJUH U3 aTPUOYTOB CMO0UA NIV IePeMeHHON B XpaHU-
Mol mpouenype. OH ommchIBaeT XapaKTepPUCTHUKU MHMpoOpMaIUu, XpaHs-
miedicss B CTOJIONE, ¥ MOJKET HajlaraTh OrPaHMUYEHUS Ha OIepaluu, IpuMe-
HUMBbIE K JaHHOMY CTOJIOILY.

Tunbel ganuabIX B Oracle MoKHO pa3dUTh Ha TPU OOJBINMNX KATETOPUU: CUM-
BOJIbHBIE, UMCJIOBLEIE 1 mpoune. IIpu co3manuu cToabua B TaOJIUIlEe MOMKHO
3a4aTh JIF000I TUI JAaHHBIX, KAK IIOKA3aHO B CIeAYIOIeil KoMaH/Ie:

CREATE SAMPLE_TABLE(
char_field CHAR(10),
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varchar_field VARCHAR2(10),
todays_date DATE)

Tumsl TaHHBIX TaK:Ke IPUMEHAIOTCA IPU OlpeiesieHn nepeMeHHbIX B PL/
SQL-uporieaype.

CMBOJIbHbIE TUMDI

CumeonvHble munvt OAHHLLX CAYIKAT IJIA XPAHEHUA CTPOKOBBIX 3HAUEHUI,
B TOM YHCJIE TIPEJICTABJIEHUN UMCJIOBBIX 3HAUEHUI B BUAe CTPOK. IIpm mo-
MIBITKE 3alUCATh B CTOJIOEI CTPOKY, AJUHA KOTOPOIi 60JbIlle YKa3aHHOM 1IN
IOTYCTUMOM AJIA CHUMBOJILHOTO THIIA, BOSHUKAET OIMMOKA BPpeMeH! BBITIOJI-
HeHud. K cTaHZapTHBIM (He AJIUHHBIM) CHMBOJBHBIM THUIIAM ITPUMEHUMBI
cTpokoBbie pyHKINY, Takue kak UPPER, LOWER, SUBSTR u SOUNDEX.

EcTs HECKOJIBKO CUMBOJIBHBIX TUIIOB JaHHBIX.
CHAR

ITo3BoJisieT XpaHUTh CUMBOJIbHEIE 3HAUEHU S (PUKCUPOBAHHON JJINHBI OT
1 mo 2000 cumBos0B. Eciu qyinHA IBHO He YKasaHa, OHA IIPeAIIoJiaraer-
csa paBHoi 1. Eciin anuHa mprcBanBaeMoro 3HaUeHUSA MeHbIIle YKa3aH-
Hoii B ompegenenun tTuiia CHAR, to Oracle aBroMaTuyeCKM JOIMOJJIHUAT
ero npobeaamu. Bot HecKobK0 npuMepoB 3Hauenuii Tuma CHAR:

CHAR(10) = "Rick ", "don ", "Stackowiak”

VARCHAR2

IIpenHasHaueH A1 XpaHEHUS CUMBOJIBHBIX CTPOK IIePEeMEHHOM AJINHBI.
B onpenenenun 9TOro TUIA MOYKHO YKa3aTh AJUHY, HO OHA MHTEPIPETH-
pyeTcs Kak MaKcUMaJbHasd. SHAUEHUs, IPUCBauBaeMble CTOJOIY MU
nepemenHoi Tunia VARCHAR2, me monmonusamoTea npobensamu. Makcu-
MasbHasa BoadmoskHaa ganHa tuna VARCHAR2 — 4000 cumBosioB. [ia
xpaneHus ganubiX Tuna VARCHARZ2 o6biuHO TpeOyeTcss MeHbIIIe Mec-
Ta, ueM s gaHHbIXx Thuna CHAR, mOCKOJBKY COXPaHAITCA TOJIBKO
3HAYMMbI€ CUMBOJIbI, 3alIMCAHHBIE B CTOJIOEII.

B Bepcusix maumuas c¢ Oracle8 tumbr mamasix VARCHAR u VAR-
CHAR2 — CHHOHUMEBI, OJHAKO PEKOMEHIYeTCsS MOJIb30BATHCA THUIIOM
VARCHAR2Z2 BBuAy BO3MOKHBIX OyayIux msMeHeHuii. Ecam mpuse-
IeHHbIe BLIIIe 3HAUEHU IPUCBOUTEL cToabny tTuna VARCHAR2, mony-
YNUTCA CAEAYIOIUI pe3yabTarT:

VARCHAR2(10) = "Rick”, "Jon", "Stackowiak”

NCHARu NVARCHAR2

ComepsKaT CUMBOJIbHBIE TaHHBIE COOTBETCTBEHHO (DMKCUPOBAHHOM MJIU
mepeMeHHOH IJINHBI, IPeACTaBJIeHHbIE B KOAUPOBKE, OTJUUHOMH OT HC-
HOJIb3YEMOM B OCTAJILHBLIX YacTAX 0as3bl JaHHBIX. KogupoBKa 3agaeTrcs
npu co3gaHum 0a3bpl. MOMKHO TaKiKe yKasaTh JOIOJHUTEJIbHYIO KOIM-
POBKY (3Ty BO3MOKHOCTE obGecieunBaeT mogcucrema National Langua-
ge Set (NLS). 9ra momonHuTeabHAsA KOAUPOBKA M MCIOJb3YeTCA IJIA
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crosbmoB Tuna NCHAR u NVARCHARZ2. Hanpumep, y Bac MOTYT OBITH
OJIsA, Coiep Kaliue SIOHCKNEe CUMBOJIbBI, B TO BpeMsA KaK BCS OCTAJIbHASA
nadopmanusa BIl xpaHUTCA B aHTJINNCKON KonupoBKe. Torga mpu cos-
nanuu Bl Heo6xX0AMMO B KauecTBe AOIOJHUTEIHLHON YKa3aTh KOLUPOB-

Ky, MOAMEePKUBAIOIIYI0 AMOHCKME CUMBOJIbI, & YKA3aHHBIM CTOJIOIIAM
"HasHauutb Tuil NCHAR nau NVARCHARZ2.

Hauunas ¢ sepcunu Oracle9i Mmo)xXHO yKasaThb, YTO pasMep CTOJIOIOB TH-
na NCHAR u NVARCHAR?2 pmoixeH M3MepATHCA B CHMBOJIaX, a He
B Oatitax. Takum o6pasom, ecu BhI 3aJaJITe pa3Mep CTOJI0Ia PABHBEIM
ceMu CMMBOJIaM, TO IIPDX YCJIOBHUU, YTO AJIAd XPaHEHUA CUMBOJIa OTBEAEHO
nBa OaiiTa, oH OyZeT aBTOMaTHYeCKH IIpeoOpa3oBaH B 14 Gaiir.

B Bepcuu Oracle Database 10g nmosiBujicss KOMILJIEKT CPEICTB paspa-
ﬁ:. 6oTku maa raobanusamuu Globalization Development Kit (GDK)
B C I[eJIBI0 YIIPOCTUTh CO3JAaHUE WHTEPHET-IPUIOMKEHUN Ha pPasHbIX
sA3bIKax. Ero 0CHOBHAS COCTABJIAIOIIA — KAPKAC, B KOTOPOM peaJiu-
30BaHBLI HanbOJIee IePeIOBhIe MMOAX0AbI K II00aIN3aI[iy IJIA paspa-
60TUYMKOB Ha aA3bIKax Java u PL/SQL.

=h
bt

B Oracle Database 10g Tak:xe gobGaBiieHa MOOIEPKKAa 3aIPOCOB
¥ COPTUPOBKHU 0€3 yueTa perucrpa u JUaKPUTHUECKUX 3HAKOB.

LONG

CozlepKUT CUMBOJIbHEIE MaHHBIe padMepom a0 2 I'6atit. Tunmr LONG yHac-
nemoBaH u3 panHux Bepcuit CYB]I Oracle. Ceiiuac ayisa xpaHeHus CUM-
BOJIBHBIX HAHHBIX OoJibiioro oobemMa Oracle peKoMeHAyeT MPUMEHATH
Tunel CLOB u NCLOB. Ha ucnosbsoBanue tTuna LONG B Tabaumnax u 3a-
mpocax HaKJAALIBA€TCA MHOI'O OTPAHMUYEHHI, HAIIPpUMEP, HeJIb3sd HC-
moyib3oBaTh ero B KoucTpykiuax WHERE, GROUP BY, ORDER BY
u CONNECT BY, a rak:xke B KomaHzax SQL ¢ kpamupuraropom DIS-
TINCT. ITo croabiy Tuna LONG Tak:ke HeJIb3s CO3IaTh UHIEKC.

CLOB u NCLOB

Ho Bepcuu Oracle Database 10g sTu TUIbI IpeAHa3HAYAINUCDH IJIA Xpa-
HeHUs CHMBOJIbHBIX JaHHLIX pasmepom mo 4 I'6aiiT. A B 9TO# Bepcuu
00'beM MOJKET JocTUraTh 128 TepabaiiT B 3aBUCHMOCTHU OT pasmepa 6.J1o-
Ka 6assl gauabrx. Tunm NCLOB mosBosseT XpaHuTh JaHHBIE B KOAUPOB-
Kax, noggepsxkuBaeMbix NLS. Hauunas ¢ Bepcun Oracle Database 10g
mesxay Tunamu CLOB u NCLOB mpousBoguTcsa HesABHOe IpeodpasoBa-
Hue. [TogpobGHee 3T TUIBI PACCMOTPEHBI MIPU OOCYKAEHUU OOJIBITUX
00bexToB (LOB) B pasgene «IIpoume TUIIBI JAHHBIX » 9TOM TJIaBbI.

UncnosBble TUMbI

B CYB]] Oracle uncya xpaHATcA B CTAHIaPTHOM BHYTpeHHeM dopMare Ime-
PeMeHHOII IJNHBI, 00eCcIIeunBaIOIeM TOUHOCTD 10 38 pas3psaaoB.

EquscTBeHHBIN UMCIOBON THUI HAaHHBIX, HoamepskuBaemblii Oracle, — aTo
NUMBER. Tun NUMBER, 3agassblil A CTOJI0IA MK IIepeMeHHOH, aB-
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TOMaTU4YeCKu obecrieunmBaeT TOUHOCTH B 38 paspamoB. O0bABIeHUE THUIIA
NUMBER mozkeT comep:kaTh IBa KBaauduraTopa:

column NUMBER(paspgaHocTs, macuwtad)

Paspsadnocmb moxkasbpIBaeT 0011[ee KOJIUMYECTBO 3HAUAIIIUX PAa3PsI0B B IIPe.I-
CTaBJIEHUH YKCJA 1 MOKET IPUHUMAThD IleJible 3HaueHus BILIOTH 10 38. Ec-
JIV Pa3pASHOCTDL SIBHO He yKasaHa, II0 YMOJYAHUIO II0APasyMeBaeTcs 3Ha-
yenue 38. Macwmab ipeacTaBiserT coboil KOJIUUecTBO IU(p cipaBa oT Je-
CATUYHOMN TOUKH; II0 YMOJUAHUIO IPUHUMaeTcsa paBHbIM 0.

Ecuau macmiTab orpuiatesnes, Oracle oKpyrisier uncjo 10 YKasaHHOI'o pas-
psanza caesa oT mecATUYHON TouKH. Hampumep, B pe3yJibTaTe BHIIIOJHEHU S
TAKOI'0 KoJa:

column_round NUMBER(10,-2)
column_round = 1,234,567

B cToJiber column_round Oymer sanucano sHauenue 1 234 600.

Has xpaHeHus YMCJIOBBIX AaHHBIX B Oracle mcmosb3yeTcsi TOJBKO THUII
NUMBER. Bce omnpenenennbie B ctaggapre ANSI tunsr gamaeix: DECI-
MAL/DEC, NUMBER, INTEGER/INT, SMALLINT, DOUBLE PRECISI-
ON u REAL npexcrasiaens! B 6ase ganabix Tuiiom NUMBER. B asnike niu
IIPOAYKTE, KOTOPBIM BBI OJIb3yeTeCh AJsA AocTymna K gauasiMm B Bl Oracle,
STU TUIIBI MOTYT IOIAEPKUBATHCA, HO XPAHATCA OHU BCe PABHO B CTOJIOITAX
tuna NUMBER.

B Bepcuu Oracle Database 10g mo6asiensl Tunsi BINARY FLOAT u BI-
NARY_ DOUBLE, noazep:KkuBamIye paspAagHOCTh, OIPEIeJIEHHYIO B CTaH-
naprte IEEE 754-1985. B Bepcuu Oracle Database 11g BBegena moagep:xKa
tuna SIMPLE INTEGER.

Tun Date

Kax u B cayuae Tuma NUMBER, gata u BpemMsa XpaHSATCA BO BHYTPeHHEM
dopmare. IIpu BBome maT mogpasymeBaercs popmar DD-MON-YY HH:MI:
SS, rae DD — aBy3HauHbIi geHb Mecsana, MON — Tpex3HauHOe COKpaIlleHHOe
HasBaHHe Mecala, YY — ABY3HAUHLIN HOoMep roxa, a HH, MI u SS — aBy-
3HAUHOE IIPeCTAaBJIEHNE Yaca, MUHYTEI U CEKYHIbI COOTBeTCTBeHHO. Eciu
BpeMs He YKas3aHo, 110 YMOJYAHUIO I0APa3yMeBa0TCsa HYJIU.

W3meHUTHh hopMaT BBOAA AATHI AJA KOHKPETHOTO SK3eMILISIPA IT03BOJISAET
napamerp NLS DATE FORMAT. Mo:XHO ciesaTh 9TO U AJIA OAHOTO Ceam-
ca ¢ momoinsio SQL-komauasl ALTER SESSION ninu B KOHKPETHOM 3aIIpo-
ce, BOCIOJIb30BaBIINChH BecTpoeHHO# pyHKITMern TO DATE.

B Oracle SQL mognep:xkuBaroTcsa apudMeTHUecKre olepaluy Hag JaTaMu,
B KOTODBIX IIeJiad YacThb IIPEACTAaBJSAET OHU, a NPoOHAS — Yachl, MUHYTHI
¥ ceKyHIbI. Hammpumep, ecau 106aBUTh .5 K 3HAUEHUIO TaThl, TO Pe3yJabTa-
TOM OymeT 3HaUeHUe JaThl 1 BpeMeHHU, Ha 12 yacoB IIpeBHIINapInee Haualb-
HOe 3HaueHUe. [IpuBeieM HECKOJIBKO IPUMEPOB apu(PMeTHUeCKUX omepa-
WA ¢ JaTaMM:



116

Mnaga 4. CTpyKTypbl AaHHbIx Oracle

12_DEC_07 + 10 = 22_DEC_07
31_DEC_07:23:59:59 + .25 = 1_JAN_2008:5:59:59

Hauwnnas ¢ Bepcuu Oracle9i, moamep kuBarTCA JBa WHTEPBAJbLHBIX THIIA
mauubix: INTERVAL YEAR TO MONTH u INTERVAL DAY TO SECOND
IJIsl XpaHeHUs MPOMEKYTKOB BpeMeHU. SHAUeHUS 9TOr0 TUIIA MOYKHO IIPHU-
MEHATH B apu(@MeTHUECKUX Oleparuax ¢ JaTaMu.

I'Ipoque TUNbl AaHHbIX

HOMI/IMO OCHOBHBIX THUIIOB, IIPeJHA3HAYEHHBIX NJIA XPpaHeHNA CMMBOJIOB, UM~
ceu u gat, Oracle mogaep:K1BaeT pAL CIIeNAJIN3MPOBAHHLIX TUIIOB JaHHBIX.

RAW u LONG RAW

Ooberuno cepsep Bl Oracle He TOJIBKO XPAHUT, HO I MHTEPIPETUPYET SAH-
uole. Korga maHHbIe 3aIIpaIiuBaioOTCsa UM 9KCIIOPTUPYIOTCA U3 6a3bI, MO-
JKeT moTpeboBaThCsS TO MM MHOE mpeobpasoBanue. Hampumep, Ipu BbI-
Bome maHHBIX 13 cTosbna Tuna NUMBER B daiin sanuchIBaloTCsa BHEIII-
HUe IpeACTaBJIeHN YKCe)l, a He 3HaUeHUA BO BHYTPeHHeM (hopmare.

Tumnsr ganaseix RAW 1 LONG RAW 1103BOJIAIOT IPEeJOTBPATUTh UHTEP-
nperanuio co croporbl Oracle. Eciu yKasbiBaeTCcs OOUH M3 TAKUX TH-
moB, To Oracle coxpaHsieT JaHHbLIE B BUJe NMEHHO TOU IIOCJIeL0BATEb-
HOCTU OMTOB, KoTOopas OblLia eMy mpenbaBiaeHa. Tunsl RAW o00b1uHO
MPUMEHAIOTCA AJIA XPaHeHUsI 00beKTOB B XapaKTePHOM AJIA HUX BHYT-
peHHeM (opMaTe, HaIpUMep PacTpPoBhIX n3odbpaskenuii. Tun RAW mo-
3BoJIsgeT coxpauuTh o 2 Koair, a tun LONG RAW — no 2 I'6aiir.

ROWID

ROWID - 510 cnenuajbHbIIA THUII CTOJI0IA, HA3LIBAEMBbIHN ncesdocmono-
uyom (pseudocolumn). K mcesmocrondonmy ROWID mosxHO obpalaTbes
Tak ke, Kak K 00bIuHOMYy cTosbIy, B SQL-komauge SELECT. Ilcesmo-
croaberr ROWID ects B Kakgoii crpoke BII Oracle u npeacrasiser co-
06oi1 ampec aToil KOHKpeTHOU cTpoku. IlceBmocTonber; ROWID umeer
Tun ROWID.

ROWID ycranaBiamBaeT CBsA3b ¢ KOHKPETHBIM MECTOIIOJIOKEHUEM Ha
IUCKe, CJIeJOBATEeIbHO, 9TO CAMBIN OLICTPBIA CIIOCOO0 BBIOOPKHU OTHEJ/Ib-
HoM cTpoku. Opgaako ROWID miis cTpoKu MOKeT U3MEHUTHCA B Pe3yJIb-
TaTe 3alKCH AaMIla 0a3bl JAHHBIX WU ee mepe3arpysku. IlosTomy pexo-
MeHAyeM ucuoJib3oBaTh sHaueHre ROWID ToabKo B mpenesax OmHOI
Tpausaxkiuu. Hampumep, He cTouT coxpauaTh ROWID cTpoku, 3aKoH-
yuB paboTy ¢ Heil B IPUIOIKEHUN.

3anath 3HaueHrne ROWID mpu momomiu KomaHasl SQL HEBO3MOKHO.

B Bepcuu Oracle8 ¢popmat nceBmoctosoira ROWID usmenuicsa. Temeps
OH BKJIIOUAET He TOJbKO UM (haiija JaHHbIX, HOMep 0JI0Ka U CTPOKH, HO
TaKKe UIeHTH(PUKATOP 00beKTa B 6ase JaHHBIX. UTOOBLI IMOHATH, KaK
(pusnUecKn XpaHATCS CTPOKU B 0a3e HaHHBIX, BBl MOMKETe pPas3o0paThb
3HaueHue, MoJyuyeHHoe u3 rncesgocrodoma ROWID.
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Paspermiaercs onpeneanTs cToabelr niu nepemernyio tTuaa ROWID, Ho
Oracle He rapaHTHUpPYET, UTO 3HAUEHNE, IIOMEIIeHHOe B TAKYIO IIepeMeH-
HYIO UK CTOJIOeI], OyaeT KOPPeKTHRIM naeHTuduraropom ROWID.

ORA_ROWSCN

Hauunas ¢ Bepcuu Oracle Database 10g moaaep»kuBaeTcsi IICeBI0CTOJIOEI]
ORA_ROWSCN, rzge xpanuTcd cuctreMHBIH HOMep uamenenusd (SCN), co-
OTBETCTBYIOIIIUH MOCJeTHE TpaH3aKI[MH, B KOTOPOI CTpoKa Oblja m3-
MeHeHa. JTOT IICeBIOCTOJIOeI] MO3BOJIAET JIETKO IIPOBEPUTH, ObLIA JIU
CTpOKa Moau(dUIIMpoBaHa ¢ MOMEHTa Hauaja TpaH3aKiuu. JomosHu-
TeabHasa nHGopmanusa o SCN ecTs B ryiaBe 8, MOCBAIMIEHHON KOHKYDPEHT-
HOMY moctyny B Oracle.

LOB

Tun masHbIX 60JbINIHX 00beKTOB (LOB) m0o3BOJIsIeT XpaHUTL HaHHBIE
ob6bemoM no 4 I'6atiT. EcTs Tpu pasnHoBuaHocTu Tuna LOB:

e CLOB gnsa xpaHeHUSI CHMBOJILHBIX JaHHBIX

e NCLOB g xpaHeH!s CUMBOJIBHBIX JaHHBIX B HAI[MOHAJILHOI KOLM-
pOBKe

e BLOB g1sa xpaHeHUSA JBOUMUYHBIX JaHHBIX

Mo:kHO yKasaTh, JOJKHBI Jiu HanHble Tuna LOB xpanuTscsa B camoii 0a-
3e MJIU BO BHellTHeM (haiiie, Ha KOTOPBIH YKas3bliBaeT 3HAUEHNUE B CTOJIOIIE.

Hamubie Tuma LOB MoTyT yuacTBOBaTh B TpaH3aKIuaX. IIpu BEIOOpKE
Takux gaHHbIX Oracle BosBpalaet ykasaTeib. [ MaHUOYJIAIIUA ca-
MUMH JAaHHBIMHU, XPaHAIIUMUCA B cToJ101e Truna LOB, MOXHO BOCIIOJIb-
3oBaTbca BeTpoeHHBIM PL/SQL-nmakerom DBMS LOB uinu maTepdeii-
coM ypoBH#A BbI30BOB OCI.

s npeodpasopanus manueix Tuna LONG B LOB B Bepcuio Oracle9i
nogmep:xka LOB BK/IOUeHA B GOJBINNHCTBO (PDYHKINI, IpeJHa3HAUCH-
HBIX 1 paborsl ¢ Tunmom LONG. Kpome Toro, B komauay ALTER TA-
BLE nmo6aBiieHa BOSMOYKHOCTH aBTOMATHUUYECKOT0 IPeo0pasoBaHUA TUIIA
LONG B LOB.

BFILE

Tun mamuasix BFILE — aTo ykasareab Ha (aiia, XxpaHaniuiica BHe 0a3bl
mauabixX Oracle. ITosTomy cToso1el 1 mepemenubie Tuna BFILE e yua-
CTBYIOT B TPaHB3aKI[UAX, & XPAHAIIMECSI B HUX JaHHBIE JOCTYIIHBI TOJb-
Ko aJs ureHus. O6beM JaHHBIX, KOTOPhIe MOYKHO COXPAHUTE B CTOJIOIE
tuna BFILE, onpenensercsa orpaHUUYeHHEeM OIEPAIlMOHHON CUCTEMbI HA
pasmep ¢aiiaa.

XMVLType

B pamrax nmogzepsxxu XML B Bepcunu Oracle9i moAsuiacsa THUI SJaHHBIX
XMLType. B cTonb1ie TAaKOT0 TUIIA MOYKHO XpaHUTL X ML-IJOKYMeHT KaKk
0GOJIBITION CUMBOJBHBIN 00HeKT. COOTBETCTBYIOIINE BCTPOEHHBIE (PYHK-
IIUY TTO3BOJIAIOT U3BJIEKATh U3 JOKYMEHTa OTIeJbHbIe Y3JIbl. KpoMe TOTO,
o JrrobomMy y3iay nokymenTa Tuna X MLType MOKHO CTPOUTDH UHIEKCHI.
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Tunvt 0aHHbLX, ONpedensemoie NOLb30BAMELeM

Hauwunas ¢ Bepcuu Oracle8 moab3oBaTenm MOTYyT CO34AaBATh COOCTBEH-
HbI€ COCTAaBHBIE THUIBI JAHHBIX, KOMOMHUPYS ONNCAHHLIE BBIIIE CTAH-
maprabie Tunbl Oracle. Kpome Toro, paspeiaercsa co3gaBaTh 00BLEKTHI,
COCTOSAINME U3 CTAHJAPTHBHIX U IIOJb30BATEJIbCKUX TUIIOB JaHHBIX. [lo-
HOJIHATEJIbHEIE CBeJeHnud 00 o0beKTax B Oracle mpusegeHs! B riase 14.

AnyType, AnyData, AnyDataSet

B Bepcuio Oracle9i BKIIOUeHBI TPX HOBBIX THUIIA JAHHBIX, [I03BOJIAIOIINE
SABHO OIIPENeJATH CTPYKTYPHI, KOTOPhIe HEBO3MOKHO IIPEICTABUTL HU
OIHUM M3 CYIIeCTBYIOIINX TUIIOB. OTU TUNHI JOJIKHBI OBITH OITpeTeIeHbI
B IPOTPaAaMMHBIX MOIYJIAX, obyuatormux Oracle o6pabaTbiBaTh AaHHBIE
COOTBETCTBYIOIIETr0 TUIIA.

Mpeo6pa3zoBaHue TUNoB

Oracle aBToMaTuuecKu mmpeo6pasyeT HEKOTOPHIE TUIILL B APYTHe B 3aBUCH-
MOCTH OT KoHTeKcTa SQL, B KOTOPpOM BCTpeUuaeTcs 3HaUYeHUE.

Ecin mpucBouTh CUMBOJBHOE 3HAUEHNE UMCJIOBOMY THUNOY AaHHEIX, Oracle
BBITIOJIHUT HeABHOE IIPeoOpas3oBaHMe CUMBOJILHON CTPOKHM (B KOJHPOBKE
ASCII) B uncsio. Hanmpumep, aBTroMmaTuuecKoe mpeobpasoBanue OyaeT nMeTh
mecTo npu 3anucu ctpoku 10 B crosber; Tuia NUMBER.

ITonbITKA IPUCBOUTH 00'HEKTY UMCJIOBOrO TUIIA CUMBOJIbHOE 3HAUEHME IIPU-
BeleT K HeOXKUIAaHHOMY (M HEeBepPHOMY) pPesyJbTaTy, II09TOMY oOparaiiTe
BHUMAaHUE Ha KOPPEKTHOCTh IIPHCBAaBaHUI 3HAUEHU.

B Oracle Takske mMmeercsa HeMaJo PYHKIIUNA AJ1A ABHOTO IPeoOpPasoBaHUA
IaHHBIX. SIBHBIE IPEO0PA3OBAHUS JYUIIle IPUMEHATh, €CJIN 3apaHee N3BeCT-
HO, UTO mpeoOpasoBaHue Hensdbe:kHO. Takoe IpUMeHeHUe TOKYMEHTUPYET
dakT mpeobpaloBaHUA U He IIPOHIeT He3aMeUeHHBIM, KaK ObIBaeT B clIydyae
HesABHBIX IIPe00pPa30BaHUIA.

KoHkaTeHauua n cpaBHeHUe

Ha GousbminHcTBe mIaTgopM olepaTop KoHKareHanuu B auaiexrte Oracle
SQL o6o3HauaeTcsa ABYyMA CUMBOJIAMU BepTUKaabHOM uepTs (||). Konkarena-
IS IPUMEHseTCcA K IBYM CUMBOJBbHBIM 3HAUCHUAM. MexaHU3M aBTOMATH-
YEeCKOTO IpeobpasoBaHUA TUIIOB IIO3BOJIAET KOHKATEeHUPOBATD U ABa UUCJIO-
BbIX 3HaueHnus. Ecau NUM1 — uuciaoBoii croaberr, cogepaxariuit 1, NUM2 —
YKMCJIOBOM cTobell, comepskamuit 2, a NUMS3 — uncaoBoit cTosbelr, comep-
JKamui 3, TO UCTUHHBI CJIeIYIONe BEIPAKEeHUA:

NUMT || NUM2 || NUM3 = 123"
NUMT || NUM2 + NUM3 = 15" (12 + 3)
NUMT + NUM2 || NUM3 = "33" (1 + 2 || 3)

PesysbraToM BBIUMCIEHUS KAYKAOTO BBIPAYKEHUS SBJISETCS CUMBOJIbHAS
CTPOKAa, HO OHA MOXKeT OBbITh aBTOMAaTHUUYECKU IIpeobpa3oBata o6paTHO B UHC-
JIO, €CJIH 3TO HEOOXOAUMO JIJIS TIOCJIeAYIOIINX BEIUNCICHUT.
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CpaBHeHUIe 3HAUYeHHNII OJHOrO THIIA He HPUHOCUT HeoxumaHHocTeii. Ha-
npumMep, 0OoJiee MO3AHAS JaTa CUMTaeTcs O00JbIle, yeM 0Oojiee paHHAA,
a HOJIb U J1000€e MOJIOKUTEILHOE YMCI0 — O0JIbIIe JI000TO OTPUITaTeIbHO-
ro. OmepaTopsl CpaBHEHUSA MOXKHO IMPUMEHATDL AJIA CPABHEHUSA OaT U UH-
cei. IIpu cpaBHEHMY CUMBOJIbHBIX 3HAUEHUI OTAeIbHbIE CEMBOJIBI CPABHU-
BalOTCA B COOTBETCTBUU C KOJOBOII CTPAHUIIEH, B KOTOPOM IIpPeICTaBJIEHbI
cuMBOJIBI. CTPOKH, COCTOAIIME U3 HECKOJbKUX CHMBOJIOB, CPABHUBAIOTCS
IO TeX MOop, IIOKAa He 00HAPYIKATCA OTJINYAIOIINECS CUMBOJILL.

IIpu cpaBHeHUU CTPOK pasdauunoil AamHbI Oracle mpuMeHsaeT ABe Pa3HBIX
CeMaHTHKY CPABHEHUI: CPABHEHUE ¢ 00NOJLHeHUeM Npobesamu U cpasHe-
Hue 6e3 dononHeHus. B mepBoM cirydae 60jee KOPOTKAA CTPOKA MOMOJHAET-
cA mpobenaMu, U Jajibllle CpaBHEHNE MIPOU3BOAUTCS, KaK OMMCAHO BBIIIE.
Bo BTOpOM ciyuae, ecaiu nepsbie N cuMBoJIOB (Tae N — guianHa 60jiee KOpoT-
KOIf CTPOKM) 00eMX CTPOK COBIIAZAIOT, TO 60JIee KOPOTKAs CTPOKA CUMTAET-
csa MeHbIeit. Hanpumep, Ipu cpaBHEHUH C AOIOJTHEHUEM IPobeIaMu CTPO-
K1 "A " (3arsaBHas OyKBa A, mocJje KOTOPOii cienyeT mpobes) u A" (TOJIb-
KO 3aryiaBHas A) CUMTAIOTCS COBIIAJAIOIMMU, IIOCKOJbKY BTOPas CTPOKA
OyzmeT momoJiHeHa mpobesoMm. Ilpu cpaBHeHUH! Ke 6e3 JOIMOJHEHUA BTOpas
CTPOKA CUMTaeTcA MeHbIIeli, Tak Kak oHa Kopoue mepBoii. CpaBHeHUe 6e3
IOTOJIHEHUA MIPUMEHAETCS B CIyYasax, KOTJa X0oTs Obl OJTHO 3HAUeHUEe MMe-
et Tun VARCHAR2 unu NVARCHAR?2, a cpaBHeHUe C JOMOJIHEHNEM IIPO-
06eslaMH’ — BO BCE€X OCTAJNBHBIX CAYUAAX.

B Bepcuu Oracle Database 10g nmoaBuiics MeXaHu3M (pUILTPAILIUY BhIpasKe-
uuii (Expression Filter), mossoasioniuii COXpalusAThb CIOKHEIE BRIPAYKEHU,
BKJIIOUAIOIIMIe CPaBHEHME, B CTPOKe TabauIbl. B 3anpoce MOXKHO BOCIIOJIb-
soBathca Gyukmnueitr EVALUATE, uTto6bl yuecTh ImIpu OTOOpPE Pes3yIbTaT
BBIUMCJIEeHUA TaKUX BbIpakeHuii. B Expression Filter npumenaioTcs pery-
JISTpHBIE BhIPpAsKeHUs, ONTMCAHHbIe HIKe B 9TOM TJIaBe.

HeonpepeneHHoe 3HayeHue (NULL)

«3uauvenue» NULL — ogHa 13 KJIIOUYEBBLIX XapaKTePUCTUK JIIOO0H pesramnm-
ounoit CYB]I. ITo cymiectBy, NULL o3HauaeT OTCyTCTBME KaKOTO-JI10O
3HaueHVA. Ecau B HEKOTOpPOM CTOJOIlE TAOIUIIBI 3HAUEHUE TOJIMKHO IIPU-
CYTCTBOBATH 00s13aTEJIbHO, TO AJiA Hee yKasbiBaeTcsa arpudyr NOT NULL,
osuauamwIuii, uro 3uaueHne NULL HemomycTtumo. IIpu monsiTKe 3anucaTb
B 0asy maHHBIX CTPOKY, B KoTopoii crosbomy ¢ arpubyrom NOT NULL He
nmpucBoeHo 3HaueHne, Oracle BepHeT coobirieHre 06 omIubKe.

Paspemrtaerca npucsouts NULL B KauecTBe 3HaueHUs JOOOT0 THUIIA TAaH-
HbIX. Hammune NULL nmpuBHOCHUT B KOMaHIbI SQL Tak Ha3bIBAEMYIO mpex-
3nayrny1o nozuky. Ilpu 0OBIYHOM CpaBHEHUY BOSMOYKHO TOJIBKO IBA PE3YJIb-
tata: TRUE unu FALSE. Ecau e cpaBHuUBaeMble BEJIUUYNHBI MOTYT IPU-
"Humarth 3Hauenue NULL, To sornuecku ucxomos tpu: TRUE, FALSE niu
HU TO HU APYTOE.

Hu ogso 13 caeqyOINX YCIOBUM He ABJAETCA NCTUHHBIM, €CJIU CToJI0eI] A
comep:xut NULL:
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A>0
A<O
A=0
Al=0

TpexsHauHad JOTUKA MOKET COMBATh C TOJKY KOHEUHBIX II0Jb30BaTeJe,
HO yacTo ObIBaeT Heobxoaumo momnycTuTh sHaueHue NULL B cronbie mniu
nepeMeHHOM.

ITpoBeputrs Hammume NULL MOMXHO TOJIBKO C IIOMOIILIO omeparopa IS
NULL, mockoabKy NULL He paBeH uu 0, Hu KakoMy-JIu00 IpyroMy 3Haue-
HUIO. I[ame BBIUMICJIEHIE€ BhIPaAXEeHUA

NULL = NULL

naer FALSE, tak kak suauenue NULL He paBHO HUKaKoOMy APYroMy 3Ha-
yeHHNIo, B ToM urcie NULL.

3ayem Hy>XXHbl 3Ha4yeHusa NULL?

WUpesa Tpex3HayHOM JOTMKKM MOJKET IIOKa3aThCSI HECKOJBKO TYMAH-
HOIi, 0COOEHHO eCJIX IIOCTABUTEL ce0s Ha MECTO HeCUaCTHOT'0O KOHEUHO-
ro MmoJb30BATeJISA, ILITAIOIIEr0 YYeCTh B KAKOM-TO 3aIpoce 3Haue-
HudA, He paBHble HU TRUE, Hu FALSE. Ilogo6Hasa kapTuHa MOMKeT
no0yaAuTh Bac BOBce OTKasaThes oT ucoib3oBanuss NULL.

Ho mbl cunTaem, uro ajaa NULL ects pasymMHOe IIprMeHeHMe. 3Haue-
Hrue NULL mo3BossgeT KOPPEKTHO Peajn30BaTh OUYEHL cHIeludude-
CKYIO CUTYaIlHIO: KOT/Ia HeKOTOPOMY CTOJIOITY He MPUCBOEHO HUKAKOoe
sHauenue. AsnbrepHatuBoii NULL B aTom cayuae 6yaeT pesepBUpPOBa-
HUe KaKoro-To APyroro 3uauenus (Hampumep, 0 115 Y1MCI0BBIX THUIIOB)
¢ IocJIeAyIoIeil MOIBLITKOM HOHATD, TO JIU 9TO 3HAUEeHNUEe NeNCTBUTEIb-
HO OBLIIO IIPHCBOEHO, TO JIX OHO CIYKUT IIpocTo 3amernoit NULL.

Ecuau BoI permuTe ob6oiitrck 6e3 NULL, To Oy/aeTe BBIHYKIEHBI IIPH-
CcBaMBATh 3HAUEHHUS BCEM CTOJOLAM Kakaoii cTpoku. To ecTh Jaske
€cJIX AJIs KaKOr'0-TO CTOJIOIA 3HAUeHe Heo0a3aTeJIbHO, BaM IPUJET-
cdA 3aTKCATDH B TaAKUe CTOJOIIHI BLIMBIIILJIEHHBIE, COMBAIOIITNE C TOJIKY
3HAUEHUA. JTO MOJKEeT 3alyTaTh KOHEUHBIX IMOJb30BaTeJell U Ipu-
BeCTH K HEIIPAaBUJILHBIM pe3yJIbTaTaM IIPU arperupoBaHUM JaHHBIX,
HaIIpuMep, ¢ moMoIbio GyHKIu AVG (BeIUMCIeHNE CPeIHET0).

ITonsiTka n36esxaTh npumMeHerHnss NULL mpocTo rmogMeHsieT OgHY IPo-
6JIeMy — HEOOXOJMMOCTh OOYUUTEL IIOJIL30BaTeJIeN MIN IPEeJOCTABUTh
UM uHTepdeiic, HessBHO 06pabaThIBAIOIINIT OTCYTCTBUE 3HAUEHUA, —
IPYTUMH, BOSMOKHO, UPEBATHLIMHU IIOTEPEH ITeJIOCTHOCTY JaHHBIX.
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OCHOBHbIe CTPYKTYpPbl AaHHbIX

B sToM pasgesne onmmcaHbl TPHU OCHOBHBIE CTPYKTYPHI AaHHBIX Oracle — Tab-
JINIBI, IPEeACTaBICHNUS 1 NHAEKCHI. 3IeCh sKe 00CYKJaeTCsa MeXaH3M CeK-
IMUOHUPOBAHUSA, BIUAIONINI Ha c1oco0 XpaHeHus TabJUIl M UHIEKCOB.

Tabnuupbl

Tabnuya — 510 6a30Bas CTPYKTypPAa AaHHBIX B 0001 pensanuonuoi CYBII.
Tabsnmia npeacrasiaseT coboit Habop cTpok. Karkmaa cmpoxa Tabiuisl co-
CTOUT M3 OJHOI'0 MJIN HECKOJbKUX cMoJi01408. Eciii Bbl HE3HAKOMEI C PeJIsi-
IMUOHHBIMU 0a3aMM JaHHBIX, TO MOMKETEe CUMTATh TAaOJUIy aHAJIOTOM (aii-
Ja, a CTPOKY — aHaJIOTOM 3aINCH B HePeJSINOHHOII 6ase.

B Bepcum Oracle9i mosBunnuchk 8HewHue mabauybl. Kax Jerko moHATh,
ITaHHBbIE BHEITHeH TabJauIlbl XPaHATCS BHe 0as3bl JAHHBIX, OOBIYHO B ILJIOC-
KoM (HecTpyKTypupoBaHHOM) (aitae. BHemHAA Ta0bIMIIa JOTYCKAET TOJb-
KO uTeHUre, OOHOBUTH HaXOAAIIMECS B Hell JaHHBIe HeJlb3sd. Kpome mpoue-
ro, BHENIHAA TabauIita yaobHa OJsd 3arpy3KHU HAHHBIX U3 (paiija UiaIu I
BBITPY3KH B (haii.

B Oracle Database 11g no6aBjieHa BO3MOKHOCTb CO3/JaBaTh B TA0JIUILE BUP-
TyajabHbIe CTOJOIBI. OHM OIpeHeasaioTCa BhIPAXKEeHNEeM U, XOTSA Pe3yabTa-
ThI BBIUMCJIEHHUA BBIPaAXEHUA He XPAaHATCA, IIPHUIIOKEHHEe MOKeT 06pa-
IIaThbCA K TAKUM CTOJIOIIAM.

MpepcraBneHus

IIpedcmasnenuem (view) B Oracle HasbIBaeTcsA CTPYKTYpa JaHHBIX, OIIpe-
nenssiemasa SQL-komangoii. 9ra SQL-kKoMaHma XpaHUTCS B 0asze HAaHHBIX.
Korma B 3ampoce BcTpeuaeTcs IIpeACTaBIeHNE, BLEIIOJHAETCS ONPeesio-
Ui ero 3aIpoc U IMOJIb30BaTeJ 0 BO3BpaIlaloTesa JaHHbIe U3 6a30B0OIi Tab-
auibl. CaMu TpeACTaBJIeHUS He COAEPsKaT JaHHBIX, a JIUIIL MO3BOJIAIOT
B3TJIAHYTH Ha HUX TaK, KaK 3TO OIIpeeJIeHO B 3ampoce.

IIpencraBiieEnA MOXXHO UCIIOJB30BaTh B PA3HBIX IEJIAX:
¢ Yr0o0OBLI YOIPOCTUTH AOCTYII K JAHHBIM, XPAHAIINMCA B PA3HBIX TA0IUIIAX.

e Yro0Bl peann3oBaTh CHellHaJIbHbIE TpeOoBaHUS K 0e30IIacHOCTH ITaH-
HBIX B Tabawuile (HampuMmep, CO3LAB IIPEACTaBJIeHUE C MPeIoKeHueM
WHERE, orpannumBaioiuM Ha0OOp OAaHHBIX, HOCTYIHBIX Uepe3 3TO
npexncrasiaenne). Haunmas ¢ Bepcuu Oracle9i sty 3amauy MOMKHO pe-
IIUTh C MIOMOIIIbI0 MeXaHu3Ma demaJnbHozo Konmpoas docmyna (fine-
grained access control), I03BOJIAIOIIEr0 aBTOMATUYECKY OTPAHNYNBATD
IOCTYII K JaHHBIM B 3aBUCUMOCTY OT 3HAUEHU S, XPAHAIIETOCA B CTPOKE.

¢ Yr0oO6BI CKPHITH OT MPUJIOKEHUS TOUYHYIO CTPYKTYPY 0a30BBIX TAOIUII.

IIpencraBienme cTpouTca HaL HaOOPOM 6a308bix MabAUY, KAKIAT U3 KO-
TOPBIX MOJKET OBITEH JIN0O0 peabHOIl Tabinileli 0a3bl JAHHBIX, JU00 APYTUM
npeacrasiaeHneM. Eciiv M3MeHUTH JII00YI0 0a30BYIO TAOJAUILY, TaK UTO OHA
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IIepecCcTaHeT COOTBETCTBOBATH OIIPEeAEeJIEHUIO IIPeACTAaBJI€HU A, TO CaMO IIpen-
CTaBJIEHNE OKAXEeTCA HEIIPUTOAHBIM AJIA MCIIOJIb3OBAHUA.

B ob6mmem ciayuae B omHoii KoMauzae SQL momyckaeTrcs 3ammch B CTOJIGEIr
TOJILKO ONHOII KaKoii-To 0a30BOUM TAOJIHUIIBI, YKA3aHHONU B OIpeAeIeHUHU
npeacraBiaeHus. ECTh JOMONHUTENbHLIE OTPpaHUUYEHUA Ha omeparnuu IN-
SERT, UPDATE u DELETE. Kpome Toro, npu Haanuuu B SQL-KoMaHe
HEeKOTOPBIX IPeIJIoKeHNl 00HOBUTH JaHHBIE IIPEICTAaBJIeHUA BOOOIEe He-
BO3MOJKHO.

OcyIIecTBUTh 3alNCh B HEOOHOBJISIEMOE IIPECTABJICHNE MO3BOJISET TPUT-
rep INSTEAD OF, onucaHHBIA HUKE B 9TOH IIaBe.

B Bepcum Oracle8i mosgBuanCh Mamepuaru3o8aunvie npedcmasaenus. Ilo
CYIIIECTBY, 9TO He IPEJCTABJICHNUA B OIIMCAHHOM BHIIIIE CMEICHE, a (Du3mye-
CKUe TabJIUIlhl, B KOTOPBIX XPAHATCS 3apaHee arpernpoBaHHLIE JaHHbBIE, YTO
IIO3BOJISIET 3aMETHO IOBBICUTH IPOM3BOAUTENHHOCTh XPAHWUJIUIN TAaHHBIX.
Boiiee moapobHO MaTepruaaIn30BaHHLIE IIPeICTaBJIEHN ONUCaHbI B ryiase 10.

NHpeKcbl

HHoexc — 9TO CTPYKTYpa MJaHHBIX, YCKOPAIOIIAS AOCTYI K CTPOKaAM 0asbl
naHHBIX. MHAEKC acCOMUPYETCcs ¢ OJHOU TAOJIUIlel U COMeP:KUT HaHHBIE
Y3 OJHOT'0 UJIN HECKOJbKUX CTOJIOIIOB.

Basosriii cunTakcuc SQL m1a co3maHmusa nHAeKca:
CREATE INDEX emp_idx1 ON emp (ename, job);

3mech emp_idx1 — mMsa MHIEKca, emp — UM TaOJUIIBI, HaJ KOTOPOI CTPOUT-
cs MHJIEKC, a ename ¥ job — MMeHa MHAEKCUPYEeMbIX CTOJIOIIOB.

Cepsep Oracle aBTOMaTHYeCKM MOSUMPUIIMPYET XPaHAIMECA B HHAEKCE
3HAUEeHHUA OPU M3MEHEeHHHN 3HAUEHUN B COOTBETCTBYIOIIUX cToJOIax. Ilo-
CKOJIbKY B MHJEKCe XPAHNUTCS MeHbIIle JaHHBIX, YeM B IIOJHOM CTPOKe Tab-
JINILI, ¥ IOCKOJBbKY MHIEKCHI OPraHN30BAHLI B BHIE CHEIIUAILHON CTPYK-
TYPBI, YCKOPSAIOIIell UTeHne, AJId JOCTYIa K JaHHBIM B HHAEKCe TpebyeTcsa
MeHbIIIe ollepaluii BBOMa,/BhIBOa. BHIOOPKA CTPOK IT0 3HAUCHUAM WHIEK-
CUPOBAHHBIX CTOJIOIIOB MOYKET OKas3aThCsA ObICTpee BLIOOPKM IO 3HAUEHU-
AM, XPaHAIIIMCI TOJbKO B 0a30Boil Tabauile. Kpome Toro, 60JbIIINHCTBO
UHIEKCOB XPaHATCA B OTCOPTUPOBAHHOM Bue (II0 BO3PACTAHUIO MU YOBI-
BaHMWIO 3HAUEHUII B 3aBUCUMOCTHU OT cIIoco0a cos3maHus mHAeKkca). V3-za
HTOr'0 BLIOOPKA CTPOK II0 AMANA30HY 3HAUEHUM 1IN BO3BPAT CTPOK B OTCOP-
TUPOBAHHOM IOPAAKE Iopasfo ObICTpee BLIMOJHAETCA 10 IMIPOUHAEKCUPO-
BaHHBIM CTOJIOIIAM.

ITomuMoO cOGCTBEHHO JaHHBIX B KaXKI0H 3amucu MHAeKca xpaauTca ROW-
ID accomuupoBanHuoii cTpoku. 3uanrne ROWID gaeT camblii OBICTPBIH CIIO-
cob BHIOpATh CTPOKY 13 0a3bl JaHHBIX, MIO3TOMY AOCTYII IIOCPEACTBOM IMH-
IeKcoB HauboJiee OIITHMAJICH.

Nunexc MoKeT ObITh YHUKAJBLHBIM (TO €CTh B TA0JIUIE HE MOYKET ObITh IBYX
CTPOK C OMMHAKOBBLIM 3HAUEHWEM WHAEKCHOTO KJ0Ua) WJIU HEeYHUKAab-
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HbBIM. CTPOKHU, I/ KOTOPBIX 3HAUEHMEe MHAEeKCHOro KJioua paBHo NULL,
He BKJIIOUAIOTCSA B UHAEKC.

Wunexc B Oracle — 910 (pusuuecKkas CTPYKTypa, UCIIOJb3yeMas BHYTPHU 0a-
3bl JAHHBIX. K/10u0M Ha3bIBaeTCs JIOTUUECKAsA CYIIHOCTH, OOBIYHO 3HAUE-
HUe, XpaHsleecsa B uHaexce. Kak mpaBuio, B Jokymenranuu Oracle atu
TePMUHBI B3amMoO3aMeHAeMbl. VICKJIIOUeHNEeM SBJISeTCS BHEITHUH KJII0UY,
0 KOTOPOM peub IIOMIeT HUKe B 9TOH IJIaBe.

B crenymoinmux pasgesaxX ONMCAHBI UYeThIpe CIIOCO0A OpraHU3aluy WHIEK-
coB, npumensemsbie B Oracle: crangaprasie B*-mepeBbs, WHIEKCHI 110 pe-
BE€PCUPOBAHHOMY KJIIOUY, OMTOBBIE MHACKCHI M MHAEKCHI 10 KJII0UYaM-(PyHK-
nuam, nosasusinrecs B Oracle8i. B Oracle Database 11g nobasuincs HeBu-
IUMble MHIEKCHI, KOTOphIe OyayT onucaubl HuKe. B Oracle ecTh TakKe BO3-
MOJKHOCTD KJIACTepU3allu JaHHBIX B TA0OJIMUIAX, UTO II03BOJISIET IIOBLICUTH
mpousBoAUTENbLHOCTL. OHa omrcaHa B pasdfeie «KiacTepbl» 9TOM IIaBbI.

NHpekcbl Ha 6ase B*-gepeBbeB

ITo ymosnuanuio uagexc B Oracle umeer crpyxkTypy B*-mepesa. CBoe HasBa-
HUe OHa II0JIyYHnJja 13-3a CXO/ICTBA C IePeBEePHYTHIM aAepeBoMm (puc. 4.1).

B*-mepeBo COCTOUT M3 OSHOTO UIN HECKOJbKUX IPOMEXYTOUHBIX YPOBHEN
¥ OHOTO JINCTOBOI'O YPOBHs. IIpoMeKyTOUHEBIE Y3JIbI comepsKaT nuopma-
IO O AMAlla30He 3HAYeHU, HAXOQAINXCA Ha CIeIYIOIeM IPOMEKYTOY-

Miller
<Miller >Miller
lpomexyToynbie |
ypostn <Davis Smith
Davis Turner
Jones Turner>
Jlncrosoii | Adams Deal Jules Moss Sykes Vera
ypoBeHb Brown Howard Klein Porter Thomas Wagner
Culver Isis Main Sikes Topper Yanks

Deal - ROWID

Howard - ROWID [leranbHas cTpykTypa

Isis - ROWID JINCTOBOrO y3na

Puc. 4.1. Hnoexc Ha 6ase B*-0epesa
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HOM ypoBHe. Ko/inuecTBO IPOMEXYTOUHBIX YPOBHEH MeX Iy KOPHEM U JIKC-
TOBBLIM YPOBHEM HasbIBaeTcd 2.y0uroil nuaekca. Ha jucToBoM ypoBHE Ha-
XOIATCSA y3JIbI, COAepsKaIlie caMi HHAeKCUPOBaHHbIe 3HaueHusa 1 ROWID
acCOIIMUPOBAHHBLIX C HUMHU CTPOK TAaOJIUITHI.

Ha BepxHUX ypoBHAX B*-mepeBa ys3J/i0B MaJjo, II09TOMY JAJIS CIYCKa IIO Je-
peBy TpebyeTcsa OTHOCUTEJIbHO HeOOJbIIIOe YMCJIO Ollepalinii BBoAA,/BBHIBO-
na. Bece mmcToBBIE Y3JIBI PACIIONIOMKEHEI B MHIEKCe HA OSHOM U TOH Ke IJIy-
OuHe, II03TOMY [IJIA MOJYUeHUA JII000H MHAEKCHON 3amucu TpedyeTcs OSHO
M TO ’Ke KOJHMYECTBO Ollepamuii. JTO BLIPABHUBAET IIPOM3BOAUTEIHHOCTH
IOCTYyIIa II0 UHAEKCY.

Oracle mosBoJisieT cos3maBaTh uHdekc-mabauust (index organized tables,
I0T), B KOTOPBIX JUCTOBLIE Y3JIbI COJEP:KAT BCIO CTPOKY JAHHBIX, a He IPOo-
cto ROWID, ykassIBaromuii Ha acCOIMUPOBAHHYIO CTPOKY. ia mHAEKC-
TabIUIIBI TPEeOyeTCA MeHbIITe MecTa Ha JUCKe, YeM JJIA PasaeJIbHOTO XpaHe-
HUS WHAEKca UM TabGJUIILI, TIOCKOJbKY B JIMCTOBBIX CTPAHUIIAX He HYIKHO
xpaauTh ROWID.! OgHako ajasd nHAeKCc-TabJINI] HeBO3MOMKHO 3aaTh orpa-
auuenue UNIQUE, u ux Henb3da XpaHuUTh B KjaacTtepe. Kpome Toro, Ajasa nH-
IeKc-TabyuI, He MOALEP;KUBAIOTCA DPaCIpeesieHNe, PEIJINKAIUA U CeK-
IMUoOHUpPOBaHue (IoApobHee OMUCAHHBIE B CAEAYIONINX TJIaBaX), XOTA HAUMU-
Has ¢ Bepcuu Oracle Database 10g mxX MOMKHO MCHOJIB30BATHL COBMECTHO
¢ Oracle Streams g c6opa u IpUMeHEHNU S U3MEHEeH .

B Bepcuu Oracle9i mexaHnsM HHAEKC-TAOJIHUIL IIOJBEPICA PALY YCOBEPIIIECH-
CTBOBaHHfI, B YaCTHOCTH, CHATO OI'PaHNUYEHNEe Ha HNCIIOJIb30BaHIE 6I/ITOBBIX
WHIEKCOB B KAUeCTBE BTOPUYHBIX NHIECKCOB IJIA NHIEKC-Ta0JINIL U PeaIns3o-
BaHa BO3MOYKHOCTH CO3JaBaTh, IIEPECTPAMBATL U O0BEAUHATH BTOPUUYHLIE
VHAEKCH Hag nHgekc-tadaumamu. B Oracle Database 10g sTa TenpeHmusa
IMOJTyYMJIa JajibHellllee pasBUTHE — IJIA NHIEKC-Ta0/INIl paspelleHbl PeIlIin-
Kalus ¥ CEeKIIMOHMPOBaHMe BceX BUIOB. IMeloTes U Apyrue yaydIlleHus.

MNHAaeKcbl No peBepcMpoBaHHOMY Killovy

Kax ciengyer us Ha3BaHUA, B UHOEKCe NO Pe6epCcuUpO8aAHHOMY KIIOUY TIOPA-
IOK 0aliTOB B XPaHHMMOM KJII0Ue MeHseTcsa Ha obparHbiii. Eciu B cTpoke
XpaHuUTca 3HaueHue "ABCD”, TO B KJIOUe MHIEKCa II0 PeBEePCHPOBAHHOMY
KJIIOUY OKasKeTcsa 3uauenue "DCBA".

YT06BI HOHATH, 3aUeM dTO HYKHO, BCIIOMHUM eIlle pa3, KaK YCTPOeHO CTaH-
naptHoe B*-nepeBo. BaskHee Bcero ToT (pakT, uro riryouHa B*-gepesa ompe-
IesigeTcsa KOJIUUECTBOM 3alMceli B JUCTOBBIX y3aax. deM 0oJbliie TIyOonHA
IepeBa, TeM 0O0JIbIIIe B HEM IIPOMEKYTOUHBIX YPOBHEH U TeM 00JIbIlle omepa-
Ui BBOJa/BBIBOJA TPEOYETCA AJIA NOCTYyIIa K HY:KHOMY JIUCTOBOMY Y3JIY.

1 OueBUAHO, HE TOJHKO U HE CTOJHKO II03TOMY, CKOJHKO IIOTOMY, UTO HE HYXKHO
OBasKAbI XPaHUTH 3HAUEHVE UHIEKCHOTO KJioua (B MHAEKCe U B TabJuIle) — co-
Kpaimaercsa 06'beM XPaHUMOM CIIyKeGHOM NHPOPMAIIMY O BHYTPEHHEN CTPYKTY-
pe 00'beKTa CXeMbI U Tak majiee. — IIpum. nayy. ped.
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Ha puc. 4.1 MBI BUAUM OPUIUYHBIA WHIEKC II0 CTPOKOBOMY cToabmy. O
cbaslaHCUPOBAH, TO €CTh 3aIlIMCH PABHOMEPHO PacIIpeleieHbl II0 BCeM JIUC-
TOBBIM y3aaM. OgHaKO MHIAEKCHI He BCErla YCTPOEHBI TaK 3aMeuaTesbHO.
MOHOTOHHO BO3pacTalolliie 3HAaUeHUs, HallpUMep I10CjIeJoBaTeJbHbIe II0-
PAOKOBbIE HOMEpA WU yBeJIWUYMBAIOIIMECS OaThl, Bcerga Ao0aBISIOTCS
Cc IpaBoii CTOPOHBI WMHIAEKca. Kpome Toro, jo0ble yoajleHUA W3 WHAEKCA
MMEIOT TeHAEHI[UIO0 CMEeI[aThCA K JJeBOMY KPAalo 110 Mepe yIaJeHus CTapbiX
ctpok. Co BpemeHeM B*-nmepeBo craHOBUTCS HecOAJIaHCUPOBAHHBIM, JILCTO-
BbI€ Y3JILI C JIEBOM CTOPOHEI 3alI0JITHEHBI MEHbIIIe, UeM c npaBoii. 113-3a He-
cOaJIaHCHPOBAHHOI'O POCTa MbI IIOJyUYaeM WM3JIHIIHE IIy0ooKoe B*-mepeso,
B KOTOPOM HOBBIE — 0OJIbINIE — 3HAUEHUA I'PYNIUPYIOTCA cIipaBa, a JieBasd
YacTh OKA3bIBAETCS paspeskeHHoli. Bce cKazaHHOe OTHOCUTCSA U K aBTOMA-
TUYECKY YMEHbBIIAIOINMCI 3HAYeHUSIM, TOJBbKO B 3TOM cJayuae 60jee IJI0T-
HO 3aII0JITHEHHOUM 0OKa3bIBAeTC JieBasi YacTh.

ATy npobiieMy MOYKHO PeIlUTh, IIEPUOINUECKH YAAIAS U 3aHOBO CO3aBasd
uHgexc. Ho ecTs U Apyroe pelleHne — BOCIOJIbL30BATHCA UHIEKCOM IO pe-
BEPCUPOBAHHOMY KJIOUY, N3MEHUB IIOPAJOK 0AfiTOB B 3HAUEHUN Ha 00paT-
HBIH. B pe3yiabTaTe NHAEKCHBIE 3aIlicu 00Jiee pPABHOMEPHO pacIiIpeeiaroT-
cdA O JIMCTOBBIM y3jJaM. Hampumep, BMECTO TOTO UTOOBI JOOABIATH 3HAUE-
Hua 234, 235 u 236 B mpaByIio UacTh HHAEKCA, MbI Ipeodpasyem ux B 432,
532 1 632 B MOMEHT 3aIllIC1 1 BOCCTAHOBUM MCXOJHLIE 3HAUCHUSI B MOMEHT
yrenud. Takue 3HaUeHUA pacIpeneseHbl IO JUCTOBBIM y3jJaM 0oJiee paB-
HOMEPHO.

B urore mpumeHeHMe MHAEKCA II0 PEBEPCUPOBAHHOMY KJIOUY IIO3BOJISET
HCIPAaBUTL AucOAJAHC, BRI3BAHHLIN J00aBIeHNEeM MOHOTOHHO BO3PAaCTalo-
IUX 3HAUYEeHUN B cTaHAapTHOoe B*-mepeBo. [omosHuTENAbHYIO MHOOPMA-
U0 00 MHAEKCaX 10 PeBEPCUPOBAHHOMY KJIIOUY M YCIOBUAX UX IIPUMEHe-
HUS BBI HalifeTe B fokymeHnTamuu Oracle.

BbuToBbIe MHAEKCbI

B crangapraom B*-gepese suauerua ROWID xpaHsTCS B IMCTOBBIX y3Jax
uHAeKca. B 6umosom undekxce Kayablii OUT IIpeacTaBiiseT coboit oqua RO-
WID. Eciu cTpoKa comep:KuT onupeaeieHHOe 3HaYeHNe, COOTBETCTBYIOTUI
9TOU CTPOKEe OUT «MomHAT». [Iasa mpeobpasoBaHus Homepa 6ura B ROWID
npuMeHAeTcA QYHKIIUA oToOpakeHua. B oTinume oT APyrux TUIIOB, B Ou-
TOBBIX MHAEKCAaX IPeICTaBJIeHbI U CTPOKHU, comepskarime NULL B KauecTBe
3HaUeHUA KJII0Ua.

J s xpaHeHUs: OMTOBOTO MHAEKCA C HEOOJIBIIINM YHUCJI0M 3HaUeHUT TpebyeT-
cs ropasao MeHbBIIIe MecTa, YeM JJIs cTaHzapTHoro B*-nepesa. Ha puc. 4.2
BHUAHO, KAaK OPraHM30BaHO XpaHeHWe OUTOBOTO MHIEKca, a Ha puc. 10.3
(cM. raaBy 10) — Kak GUTOBBIN MHAEKC UCIOJIB3YeTCA IIPYU BBIOOPKE JaHHBIX.

BoamoKkHOCTH OUTOBBIX WMHAEKCOB OCOOEHHO BAKHBI TIPW OpPTaHU3AIIUU
XPaHWJINI JaHHBIX, KOTJa B KaKJOM M3MEePeHUN XPaHUJIUIa BCTPEeUaeT-
cs MHOT'O OJUWHAKOBBIX 3HAUEHWH, a JJd TUIUYHOTO 3ampoca Tpedyercs
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Tabnnya PARTS
partno color size weight
1 GREEN | MED 98.1
2 RED MED 1241
3 RED SMALL 1001
4 BLUE LARGE 54.9
5 RED MED 12441
6 GREEN [ SMALL 60.1

buroBbiii Hgeke no nontw 'color

color = 'BLUE" 000100 ...
color "RED’ 011010 ...
color "GREEN" 10000 1 ...

Homep petanu: 1 2 3 4 5 6

Puc. 4.2. Bumoasulii undexc

OIpaIllnBaTh HECKOJIbKO n3MepeHuii. [TogpodHee X paHUININA JAHHLIX OIIU-
causl B riiase 10.

MNHpekcbl No KnoYyaMm-@PyHKUUAM

Hnoexcol no kawwam-pynrkyusm noasuauck B Bepcuu Oracle8i. Takoit nu-
JIeKC IMOXO0XK Ha CTaHAapTHOe B¥*-mepeBo uiau Ha OGUTOBBLIA MHAEKC, TOJIBKO
3HAUYEHVEM KJI0Ya ABJISAETCA Pe3yabTaT BhlumciaeHuA SQL-byHKIIMU, a He
3HaUueHUe, XpaHsaIeeca B cToJ0Ie (MM B HECKOJbKUX CTOJIOIIAX).

Ho Oracle8i, ecaiu Tpe6oOBaIOCHh OCYIIIECTBUTD BEIOOPKY 110 PE3YJIBLTATY BbI-
nonHenusa Gyurnuu, CYB]] nssiekana ns TabJInIlbl BCe CTPOKHU, BBIIIOJIHS-
Jla U1 KasKaol 13 HuX PYHKIIUIO U BO3BpAalllaja i oTopachiBaJia ee B 3a-
BUCHUMOCTH OT pe3yJbTaTa. VHAEeKChl 0 KJAUYaM-QYHKIIUAM [I03BOJISIOT
BBIIIOJIHUTH BBIOOPKY 10 MHAEKCY, a He BBIUMCIATH KaKABIN pas QyHKIUIO
IJIST KaXKJOM CTPOKU.

Hanpuwmep, panbliie, ecyau ObI 3aX0TeJI 0TOOpPATh JaHHBIE 0e3 yueTa peru-

crpa, BrJaouuB B ycaoBue WHERE ¢yuaxknuio UPPER, To mpuiiocs 0bl

BBIYMUCJAATE 9Ty (GYHKIUIO IJIA KasKAON CTpOKU-Kauampara. MHIEKC 1o

KJI0Uy, ocHoBanHOMY Ha (pyurnuu UPPER, mo3BosaseT ocyIecTBUTh BbI-

OOpKY IIPSIMO U3 UHAEKCA.

o a

_"'—‘ B Bepcuu Oracle Database 10g MOKHO BBITIOJIHATE 3aIIPOCHI 0€e3 yue-

o Ta perucTpa ujanu INaKPUTHYEeCKNX 3HAKOB 1 TeéM CaMbIM PEIIIUTH TY

oo
* Gls¢  JKe 3aauy mO-IPYTOMY.
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ATOoT MexXaHu3M ellle IMoJie3Hee, eCJI Bbl CO3[laeTe COOCTBeHHbIe (DYHKIIMIHU.
Mok HO HamKrcaTh OUEHDb CJI0MKHY0 (PDYHKI[HIO, & IIOTOM IIOCTPOUTH HA ee oc-
HOBE MHAEKC X TeM CAMBIM KapAUHAJDLHO IIOBLICUTH IPOU3BOJUTEIbHOCTE
3aIpOCOB, B KOTOPBIX 3Ta (PYHKIUA UCIOJIb3YeTCs.

HeBugumbie nHAaEKCbI

B Bepcunu Oracle Database 11g n1a Bcex pacCMOTPEHHBIX BBIIIIE TUIIOB MH-
IeKCOB IIOABUJIACEH NOIOJHUTEIbLHASA BO3MOYKHOCTD — HEe8UOUMDbLI UHOCKC.
OO6BIUHO JTI000¥ MHAEKC IPUHUMAETCS BO BHUMAHUE OIMTUMMU3ATOPOM (CM.
caenymoInyo riaaBy). CKPLITh HHIEKC OT OIITHMH3aTOPa MOXKHO, BBIBEIS
ero u3 OIePaTUBHOTO PesKuMa Uau yaaaus. Ho u B ToM, 1 B IpyroM ciaydae
HYKHO OyZeT B JaJbHeIHIIeM IPUBECTH NHAEKC B aKTyaJIbHOE CO3JaHue.

Ho uTo, eciiu HyKHO JIUIITH BPEMEHHO UCKJIIOUUTh WHIEKC U3 PACCMOTPEHUA
ONITMMU3AaTOPOM, HAIIPUMED, IJA TEeCTHUPOBAHUA IIPOU3BOIUTEIHLHOCTH?
TyT-To 1 TPUXOAAT HA IIOMOIINb HEBUAMMbBIE MWHIEKCHI — TAKOU MHAEKC He
CUUTAETCS OJHUM U3 BO3MOYKHBIX IYTEH JOCTyIAa K JaHHBIM, OTHAKO omepa-
Y OOHOBJIEHUS U YAAJIEeHUS JaHHBIX B HEM TeM He MeHee 0TpakaioTcs.

CEKLI,I/IOHI/IpOBaHVIe

C penaknueii Enterprise Edition mis Bepcuit Oracle8 u BbIllie MOXKHO IIPH-
obpecTu ommuio cekiuonupoBanusa Partitioning Option. Kak cienyer us
HAa3BaHUA, 9TO MeXaHU3M Pa30oueHnsA TabJaNI] 1 NHIEKCOB Ha CeKI[NU, HaXO0-
IANIrecsa B pas3HbIX (GU3MUECKHUX 00J1aCTIX XpaHeHuA. PasbueHue CTpyKTy-
PHI JaHHBIX Ha CEKIIUY ITPOM3BOAUTCS HA OCHOBE 3HAUEHUH B CTOJIOIaX Tab-
auitbl. MOMKHO OpraHmM30BaTh CEKITNIO, COAEPIKAIlyi0 CTPOKY CO 3HAUCHUEM
cToJIOIIa B OIIpeNesIeHHBIX AuMamasoHaxX (YacTo — B AMamasoHaxX [gaT) WIu
C 3aJJaHHBIM 3HAUeHMeM XeIl-QyHKIuU (KOTopasd BO3BpalllaeT pes3yJbTaT
HEKO0ero BBIUYMCJICHUS HaJll 3HAUEHUAMU U3 OJHOTO UJIN HECKOJbKUX CTOJIO-
1moB). B Oracle9i MOKHO TaK:Ke OIpPENeJUTh CEeKIINIO CIIMCKOM 3HAUEeHUI,
4TO OBIBAET 0COOEHHO II0JIe3HO IIPHU PaboTe ¢ XpaHMININaMu JaHHBIX. B Ora-
cle Database 11g mo6GaBiieH MeXaHU3M UHMEPBALbHO20 CCKUUOHUPOBAHUSL,
IIO3BOJIAIOIINI AaBTOMATUYECKY IIOPOIKIATH HOBYIO CEKIINIO, €CJIM BCTaBJIAe-
Mble JaHHbIe He IMOIaJaloT HI B OJWH 13 UMEIOI[UXCS JUAla30HOB.

Mo2KHO TakKe OpraHM30BATh ABYXYPOBHEBOE CEKIMOHMPOBAHNE C IIOMO-
IbI0 MEXaHMU3MA COCMABHbLX CeKUUIL, ICTIONL3Ys COUETAHNE PA3BHEIX METO-
moB pasbuenus. Jlo Bepcuu Oracle Database 11g momyckaJyiocs TOJIBKO CO-
YeTaHUeE CEeKIIMOHNPOBAHUSA 10 AUAIa30HY U II0 3HAUEHUNIO XeIl-QyHKIIUU.
Ho Temeph CEKIIMOHMPOBAHNE II0 CHMCKY 3HAUEHHUI KJIIOYa MOYKHO COoUe-
TaTh C CEKIIMOHNPOBAHNEM II0 CIMCKY, IO JUAIA30HY U 110 3HAUEHUIO XeIll-
(GYHKIMK, a CeKIIMOHMPOBAHNE II0 JUAIA30HY — C JPYI'MM CIIOCOOOM CeK-
IMOHMPOBAHUS II0 AUAIIA30HY.

Oracle ncoob3yeT CeKIUN AJIS MOBBIIIEHNI MPOU3BOAUTEILHOCTH IBYMS
crocobamm:
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e me obpalmaercsa K Te€M CEKIMSIM, B KOTOPBHIX 3aBeJOMO HET NAaHHBIX,
YIOBJIETBOPSIOIIUX 3aIPOCY;

® ecJik Bce JaHHbIe B HEKOTOPOM CEKI[MM YAOBJIETBOPAIOT YacTH YKasaH-
Horo B 3ampoce ycaosuss WHERE, to Oracle mpocTo or6upaeT Bce cTpo-
KU 13 9TOM CeKI[UU, He BBIYNCIAA YCI0BUE AJIA KaKI0H CTPOKH.

CeKIMOHNPOBAHHBIE TAOJIUIBI 0COOEHHO ITOJIE3HBI B XPAHUJININAX JaHHBIX,
Korja JaHHbIe MOXXHO PAa30UTh II0 BPEMEHHBIM IIePUOLAM.

He menee Ba)keH TOT (paKT, YTO CEKIIMOHMPOBAHME CYII[ECTBEHHO COKpa-
miaet 00JIaCThb AENCTBUSA OIepaIuil OO0CAYKMBAHUA 1 HOBBIIIAET JOCTYII-
HOCTb JaHHBIX. Bce omepamum o0CIy:KUBAHUS — Pe3ePBHOE KOIMPOBAHUE,
BOCCTaHOBJICHIE, 3aTPY3KY — MOJKHO BBIIIOJIHATL HAJ OOHOU ceKmuei. Ta-
Kada rmOKOCTEb MO3BOJISIET 00padaThIBATL OUEHb 0OJIbIIINE 00'beMEbI JaHHbBIX,
¥ IIPK 5TOM OOCIy:KUBaHUE 3aHNMaeT pasyMHoe Bpemsa. Kpome Toro, ecian
110 KaKOM-TO IPUUYKMHE BbI JOJYKHELI BOCCTAHOBUTDL OJHY CEKIIMIO TAOJIUIILI,
TO OCTAJIbHBIE €€ CeKIIMN B 9TO BpeMsA MOTYT OCTABATbCS OIEPATUBHO JOC-
TYIIHBIMH.

Ecau Bam moBomuiioch paborath ¢ apyrumu CYB]l, He pacmoJsiaraioniumMu
MeXaHN3MOM CEKI[MOHMPOBAHISI, TO, BO3BMOYKHO, BBl IBITAJIICH PEAH30-
BaTh IMOJO00HYI0 PYHKI[MOHAILHOCTD, Pa3duBasa OQHY TaOJIUIly Ha HECKOJIb-
Ko U gajiee moubadysack SQL-roucTtpyknueit UNION gis mpocMoTpa maH-
HBIX 13 Bcex Tabuaui pasoM. CeKIIHOHMPOBAHHLIE TAOJUILI JAOT BCe IIpe-
HMYIIEeCTBA UASHTUYHBIX Tabaull, 00beguHaeMbIx ¢ momorbio UNION, mHo
6e3 CONMPAKEeHHBIX C TAKOU pealn3anuei CJI0KHOCTEMH.

s nsBieueHrss MAaKCUMyMa MOJIb3bI M3 CEeKIMOHUPOBAHUSA WHOT[A UMEeT
CMBICJI OUHAKOBO CEKI[MOHUPOBATE TAGJIUILY U MHAEKC Hall Hell, TaK YTOOBI
B CEKITMAX TAOJUIBI U NHAEKCA OKA3aJIUCh OIHU U Te jKe CTPOKU. ITO HA3bI-
BaeTCA IKBUCCKUUOHUPOBAHIUEM Y MOMKET OBITh PeaJm30BAH0 aBTOMATHYE-
CKHU, €CJIM NPHU MOCTPOeHUW WHIEeKCA HAaJ CeKIIMOHMPOBAHHOI Tabiuileit
ykasathb ¢10Bo LOCAL. JIokanbHBIE MHIEKCHI ITPOIIle B 00CTYKUBAHUH, IIO-
CKOJIbKY TaKWe CTaHAapTHbIe Oolepanuu, KaKk yaajleHrue CeKI[uu, Ipo3pau-
HO IPUMEHSIOTCA K CeKIIUAM TaGIUIILI U HHAEKCA.

Oracle mpopo/:xaeT pasBUBaTh PYHKIIMOHATBHOCTS MEXaHN3Ma CEeKI[MOHM-
poBauusi. B Bepcuu Oracle Database 10g Release 2 Mo»KHO omrepaTuBHO pe-
OPraHU30BLIBATEh OTAEJIbHBIE CEKIIMM, MAKCHMAJIbHOE YKCJIO CeKI[UH yBe-
anuero ¢ 64 K6aiit — 1 go 128 KoaiiT — 1 u yaydIlieHa ONTUMK3AIUA 3a-
IIPOCOB C OTCEUEHNEM HEeHYKHBIX CeKI[HUH.

B Oracle Database 11g anroputrm oTceueHUs CEKIHII CHOBa OBLLI yCOBEp-
meHcTBOBaH. Kpome TOro, renepb MOKHO YIPABIATh CEKIIMOHNPOBAHUEM
U3 IPUJIOKEHUs U fobaBieH KoHcyabTaHT Partition Advisor, KoTopslii mmo-
MOTAeT HMOHATh, CMOJKET JIM CEKIIMOHNPOBAHNE IOBLICUTEH IPOU3BOIUTEIb-
HOCTBh 0a3bI JaHHBIX.

IToapo6Hyo nHGOPMAIINIO O CTPYKTYPE CEKITMOHUPOBAHHBIX TAOJIUIL U CBA-
3aHHBIX C HUIMU OTDAaHUYEHUAX BbI Halifere B fokymeHnTanuu Oracle.
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JononHutenbHble CTPYKTYPbI AAdHHbIX

B 6aze mamubix Oracle ecTh u Apyrue CTPYKTYPHI JaHHBIX, KOTOPbIE MOTYT
O0Ka3aThCA MOJEe3HBIMY IPY HEKOTOPHIX 00CTOATEIHCTBAX.

NMocnepoBaTesnibHOCTU

Opma u3 cepbe3HBIX MPo6JeM B MHOTOIIOJB30BAaTEIbLCKOM 0asze MaHHBIX —
MOPOKAeHNe YHUKAJIbHBIX UNCJIOBBIX 3SHAUCHUI AJIsS KIIOUell MIu UaeHTH-
tduxraropos. [Iuasa pemrenus: atoit 3agauu Oracle mpenjiaraetr 00beKT, Ha3hI-
BaeMbIil nocaedosamenvhocmovio. Korga KTo-HUOYAb 3alpalinBaeT 3Haue-
HUe U3 mocjenopareabHocTH, Oracle Bo3BpaliiaeT ero u yBeJUUNBaeT BHYT-
peHHU cueTYnK, n3berasd KOHKYPEHIIMY ¥ BPeMEeHHBIX 3aTPaT Ha B3aMO-
IelicTBUE C 3alrpalrnBaionuM npuiaoxkernueM. Oracle MokeT KaIIMpoBaTh
I1amnas3oH IOCJaeN0BaTebHBIX 3HAUEHUH, TAK UTO AJA MOJYUYeHUA CIeIYIO-
IIero ymncja He IOTpedyeTcs odOpalaThbCcsa K AUCKY — 3aIpoc 0yaeT yaoBJe-
TBOPEH U3 AUAIIa30Ha, XxpaHdIierocsa B SGA.

,HJIH 3alaHudAd II0CJIeJ0BATE€JIBHOCTU HYyXHO YKa3aThb UM, 3HAUYEHNEe NHKDPe-
MEHTa U HEKOTOPYIO JONOJHUTEJbHYI0 HHPOPMAIUIO. HOCJIe,lIOBaTeJII:HO‘
CTH CYIIIECTBYIOT HE3ABUCHUMO OT ’I‘aGJII/III, TaK 4YTO OAHY U TY XKe IIoCJieJoBa-
TEJIbHOCTBh MOMXHO MCIIOJIB30BaTh OJId HECKOJIBKUX Ta6JII/II_I.

ITocMmoTpuM, YTO MOTJIO OBI CJIYYNUTHCH, ecyiu Obl B Oracle He OBLIO ITOCIENO-
BaTegbHOCTeM. Hampumep, MOXXHO COXPAaHUTE IIOCJESHUN ITOPASKOBLIN HO-
Mep B CTOJIOIe HEKOTOPOM Tabaunsl. I1oab30BaTe b, sKeJIalolui MOJYIUTh
ouepesHON HOMED, SOJIKEH IIPOUNTATE 3HAUCHNE U3 3TOr'0 CTOJIOIA, YBEIH-
YUTEH €r0 Ha (DMKCUPOBAHHOE IpUpallleHne W 3amnucarh ooparHo. Ho ecin
IIOJIYYUTH HOMEP OZHOBPEMEHHO IIOIBITAIOTCS CPa3y HEeCKOJIbKO II0Jb30Ba-
TeJsiell, TO KayKIbIil MOMKEeT IIPOUYNTATE «IIOCJefHee» 3HAUeHHne IO TOro, KakK
KTO-TO yCIIeeT ero O0HOBUTh. A MOXXHO IIOCTABUTh OJIOKHMPOBKHU Ha CTPOKY
TaOJIUIILI, CTOJIOEI] KOTOPOM CONEPIKUT HOPAIKOBBIA HOMED, HO 9TO IIPUBE-
IeT K 3aJIePKKaM, IIOCKOJbKY OCTAJIbHBIM II0JIb30BATEIIAM IIPUAETCA K IATH
cHATHUA 0JI0KUPOBKU. Tak uto ke menath? CosmaiiTe mocaes0BaTeILHOCTD.

B Bepcuu Oracle Database 11g paspeliieHo o0paIaTbCsa K I0OCJIEI0BaATENb-
HOCTAM B BeIpaskeHusx PL/SQL.

CMHOHUMDbI

Bcee cTpykTyphI JaHHBIX B 6ase Oracle mpuHaiexar Kakoii-To cxeme. Cxema
accoluupyeTcs ¢ UMeHeM KOHKPETHOTO II0JIb30BaTeIsT; 06paIasach K 00beK-
Ty, cJIeAyeT YKasbIBaTh IepeJ eTo0 UMeHeM UM CXEeMBbI.

Hanpuwmep, monuoe uma tabauiskl EMP B cxeme DEMO — DEMO.EMP. Ec-
JI UM CXeMbI He YKasaHo, Oracle uIieT CTpyKTypy B CXeMe AJIs TeKYIIero
VMEHY II0JIb30BaTe .

CxeMbI yAOOHBI IIOTOMY, YTO MMeHa 00'beKTOB MOJIKHELI ObITh VHUKAJIbHEI
TOJBKO B IIPeesiaX CXeMbI, KOTopoii mpuHamie:xaT. OnHaKo 3a1aBaTh MOJI-
HOCTBHIO KBaJIUPUIIMPOBAHHBIE MMeHa O00HEeKTOB YTOMUTEILHO, OCOOEHHO
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IJIS KOHEUHBIX MMoJIb3oBaTeseii. HToObI YIPOCTUTL NMEHA, cejiaB ux 0oJjee
YIAOOHBIMHU AJIS BOCIPUATHSA, MOMKHO CO3JATh CUHOHUM IJIs J000H Tab -
kI, IpPEJCTaBJIeHUSA, MOMEHTAJbLHON KONWUM, mocaemoBareabHocTu, PL/
SQL-nporienypsl, GyHKIIUYA MU TaKeTa.

CUHOHUM MOXKET ObITH nYOAUYHbIM (TOTAA K HEMY MOYKET 00paTUThCS JII0-
0071 moJIb30BaTEN b 0a3hbl TAaHHBIX) UIU NPUEBAMHbLLM (ZOCTYIHBIM TOJBKO
BJIQZIEJIBITY COMIEPIKAIIeil ero CXeMbl).

Hanpuwmep, ecau nonbzoaresb DEMO cospact nmyoanuHblil cuHOHUM EMP
niisa rabaunel EMP B cBoeii cxeme, TO Bce OCTaJIbHBIE IT0Jb30BATEJIN CMOTYT
obpamiareesa K Tadbauiie DEMO.EMP npocro mo umeru EMP. Ho nipenmoJio-
sKuM, uro DEMO He co3maa ny6JIUUHBIN CHHOHUM, a mojb3oBaTesb SCOTT
3axorea obpaturbcsa K Tabauine EMP B cxeme DEMO 1o cokpaiiieHHOMY
umeHnu EMP. Torga SCOTT mo:keT co3maTh IPUBATHBLIN CHHOHUM B COOCT-
BeHHOI1 cxeme. Paszymeercsi, aTo OyaeT padboraTs, ToabKo ecau SCOTT ume-
et goctyi K Tabaumne EMP B cxeme DEMO.

IIpuMeHeHME CHHOHMMOB YIIPOIIIAeT JOCTYII K CTPYKTypaM faHHbIX. Ho cu-
HOHUMBI IIO3BOJISIIOT U CKPBIBATH MECTOIIOJIOKEeHNEe KOHKPETHON CTPYKTY-
DPBI TaHHBIX. JTO IOBLBIMIAET CTEIIEHb IIEPEHOCUMOCTH JaHHBIX U Oe3orac-
HOCTB TaOJIMIIBI 38 CUET CKPBITUA NMEHU BJIaIeJIbIla CXEMBI.

Io Bepcuu Oracle Database 10g mpu n3aMeHeHNN MeCTOIOJIOKEHUS 00heK-
Ta, HA KOTOPBIA CCHLIAETCSA CUHOHKM, HEO0XOIMMO OBLIO II€PEKOMIININPO-
BaThb Bce PL/SQL-1miporie1ypsl, I'/ie 5TOT CHHOHUM BCTpedascs.

KnacTtepbl

Kanacmep — 9T0 CTPYKTYypa AAHHBIX, ITOBBIIIAOIASA TPOU3BOAUTEIbHOCTE
BeIOOpKU. KaKk 1 mHIEKC, KacTep He BIMUAET Ha JIOTHYECKOe IpeacTaBe-
HUe TaOJIUIThI.

C IIOMOIIIBIO KJIACTEPOB MOXKHO XPAHNUTh B3ANMOCBSA3AHHBIE JaHHEBIE B CMEK-
HBIX o0JacTAx aucka. Oracle cunThIBaeT JaHHBIE II00JOUYHO, IIO3TOMY Xpa-
HeHUe 3HaYeHUH PAJOM COKpPAaIlaeT KOJNYECTBO OIlepaIuii BBOJa/BhIBOJA,
HeoOXOAMMBIX AJIA MX BEIOOPKU, TaK KaK B OJHOM OJIOKE YiKe MOT'YT COAep-
JKaTbCs B3aMMOCBSA3aHHEIE CTPOKMH.

Kiacrep cocTouT m3 ogHOM MM HECKOJbKUX Tabauil. B cocraB KJactepa
BXOJUT KJIACTEPHBIN MHIEKC, B KOTOPOM XPaHATCSA BCEe 3HAUEHUS COOTBET-
CTBYIOIIETO KJIaCTEePHOTO Kiioua. Kakgoe 3HaUeHMe B KJIACTePHOM UHIEK-
ce YKasbIBaeT Ha OJIOK TaHHBIX, CONEPIKAIINI TOJIBKO CTPOKHU C TEM JKe 3Ha-
YeHMEeM KJIACTEePHOTO KJIH0Ya.

Ecau xiaacTep comep:KUT HECKOJIbKO TAOJMUIl, TO TAOJUIIBI MTOJKHBI OBITH
COeIUMHEHEI, a KJACTePHBIN MHIEKC MOJIXKEH COAePKaTh 3HAUEHHUS CTOJIO-
I[OB, II0 KOTOPBLIM HPOU3BOAUTCA coequHeHre. IIoCKONbKY 3HaUeHMe KJia-
CTEPHOr0 KJIOUa YIIpaBJIAeT pasMelleHrueM CBSI3aHHBIX C 9THUM KJIOUYOM
CTPOK, TO Ipu m3MeHeHUU 3HaueHuA Kiaoya CYB]l, BodamMoskHO, OyIeT BbI-
HYKeHa IIepeMeCTUTh CBA3aHHEIe C HUM CTPOKH.
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Kaactep MoKeT 0Ka3aThCs HEITPUTOAHBIM AJIA Ta6JIUIT, KOTOPHIE PETyIAPHO
TMPUXOAUTCA CKAHUPOBATH IEJIUKOM, TO €CTh IIOCJIe0BATEJIbHO ITPOCMATPH-
BaTh BCE CTPOKU 0e3 MCKJIoueHuA. I[IOCKOJIbKY AOCTYI K KJAcTepHOI Tab-
JINIlE IPOU3BOAUTCS Uepes KJACTEPHBLIN MHIEKC, KOTOPBLIH YKasbIBaeT Ha
OJIOK JaHHBIX, AJIA IIOJHOIO CKAHMPOBAHUS MOJKET II0TPe0OBATHC TasKe
6oJIblIIe OIIepaIliii BBO/AA,/BLEIBOA, UTO CHUKAET IPOU3BOAUTEIbHOCTD.

XelwwunpoBaHHble KnacTtepbl

XewuposanHbvlM HA3LIBAETCA KJIacTep, 00JaJaroIluii OZHOMN CYIIeCTBEH-
HOM 0COOEHHOCTBHIO, KOTOpas AejaeT ero eile Obictpee. Kasawiii sampoc
IaHHBIX W3 KJacCTepPU30BAHHON TAOJIUIBI TpeOyeT Mo MEeHBIIel Mepe ABYX
omepamnuii BBOJa/BBIBOJA — IJd KJIACTEPHOTO WMHAEKCA W AJA JaHHBIX.
B xemmupoBaHHOM KJacTepe CBI3aHHbIE CTPOKHU JAHHBIX XPaHATCA BMECTe,
HO TPYIIUPYIOTCA COTJIACHO Xeul-3HAYeHUI0 KIaCTePHOTO KJaovua. ITO 3HA-
YeHUe BLIUUCIACTCA Xell-QyHKITNeH, TO eCTh Kamaasa orepanusa BEIOOpKU
HAUYMHAETCS C BRIUUCJIEHUA Xelll-3HaueHuA, a 3aTeM cpa3y ke BbIoupaeTcs
0JIOK TaHHBIX, COEPIKAIINNA HYKHBIE CTPOKH.

3a cueT UCKJIIUYEeHNA oOpallleHnil K KJIaCTepHOMY MHIEeKCYy BhIOOPKA maH-
HBIX U3 XeUI-KJACTePU30BAHHOIN TAOJIUITBI MOKET OKa3aThCSA Aarke OBICT-
pee, UYeM M3 IPOCTO KJACTEPM30BAaHHOI. KoJIMUYeCcTBO BOBMOYKHBIX XeIII-
3HaueHU# ymnpasJiserca napamerpom HASHKEYS, zagaBaeMbIM IpU CO3-
ITaHUM KJacTepa.

ITocKOJBbKY XeInpoBaHHBIN KJacTep YKasblBaeT IIPSIMO Ha CTPOKY B Tab-
JINIle, IPU CO3MaHUM KJacTepa HeoOXOAMMO BBIAEJIUTD MECTO JJIA BCeX BO3-
MOKHBIX B HEM XeIll-3HaueHn.

XellnpoBaHHLIE KJACTEPHI JAalOT MAKCHMAJbHBIN BBIMIPBIII, KOTAA pac-
mpeesieHre CTPOK C PasHBIMU 3HAUEHUAMHU XeIl-KJIuell paBHOMEPHO.
Wuorma y:xe nMeeTcA YHUKAJIbHOE 3HAUEHME XeIl-KJioua, HalTpuMep CTOJI-
Oelr, comeps;KaIuii YHUKAJIbHBIN uaeHTu(uKaTop. Torga B KauecTBe XeIr-
KJIIOUA MOJYKHO 3aJaTh Pe3yJbTaT IPUMEHEHUs Xell-PYHKINY K 3HAUeHH-
AM B 9ToM cToJibme. IIpu sToM oTnazaeT HeOOXOANMOCTb BEIUNCIATh XeIll-
¢dyHKIMIO B IpoIecce BbIOOPKKU. KpoMe Toro, B onpeleieHUN XeIInpPoBaH-
HOTI'0 KJacTepa MOXXHO 3a1aTh COOCTBEHHYIO XeIll-(PyHKIIUIO.

B Bepcuu Oracle Database 10g moABuInChL OTCOPTUPOBAHHBIEC XEIIINPOBAH-
HbI€ KJIACTEPHI, B KOTOPBIX JAaHHBIE XPAHATCA HE TOJLKO B KJIaCTepPe, OCHO-
BAHHOM Ha XeIll-3HaueHUH, HO U B TOM IIOPAAKE, B KOTOPOM BCTABJIAINCE.
Taxkaa cTpyKTypa JaHHBIX IMOBBINIAET IIPONU3BOAUTETHBHOCTh IPUJIOKEHUH,
KOTOpEIEe 00paIlaloTcsa K JaHHBIM B IOPSAAKe UX 400aBIeHNUs B 6asy.

LlononHeHuns K nornke paboTbl ¢ AaHHbIMU

B CYB/I Oracle 651710 06aBJI€HO HECKOJIBKO CPEICTB, KOTOPhIE, HE ABJIAICH
CTPYKTYPaAMM HAHHBIX, IIPEJOCTABJAIT HOBBLIE CIOCOOLI MCIIOJIb30BAHMS



132 lnasa 4. CTpykTypbl AaHHbIX Oracle

XpaHAIIUXCSI B 0ase JaHHBIX. JTO MeHemxep mpasuya Rules Manager
U GuabTp BeIpakeHuit Expression Filter.

Rules Manager

CYB/]I Oracle mocTosgHHO Hapal[#Baja IPeAOCTABIAIEMYI0 QYHKIIMOHAIE-
HOCTb: OT IPOCTOr0 XPaHEeHMWs AAHHBIX C IMPOBEPKON HEKOTOPBIX JOTUYe-
CKHX aTpuOyTOB OO0 XpaHMMEBIX mIpoienyp. Kommoment Rules Manager,
nosBuBiniica B Bepcuu Oracle Database 10g Release 2, — aT0 e1rie oguu
1Iar B TOM ke HallpaBJIeHUU.

WUnes, croamnias 3a meHem:xepom mpaBsui Rules Manager, npocta. IIpaguno
XpaHUTCA B 6a3e JAaHHBIX, a IIPHUJIOKEHNUA BbI3BIBAIOT M BBIYMCJIAIOT €I0.
Eciu 6usHec-TpebOBaHUSI M3MEHAIOTCS, TO OMMCHLIBAIOIIINE COOTBETCTBYIO-
MU CIleHApU IpaBUJia MOYKHO MOAU(PUIIMPOBATL, He 3aTparuBas KO
npuaoxkenusa. IIpaBuia MOryT OLITH OOITMMU AJIA PA3INUUYHBIX IIPUIOMKE-
HUH, YTO MO3BOJIAET BBECTHU OIpelesIeHHbIe CTaHIapThl U OJHOBPEMEHHO
COKPATUTh 3aTPAThI Ha 00CayKuBaHUe. MOKHO CO3aBaTh AeTaJbHEIE IIpa-
BUJIa, IPUMEHAeMbIe B PA3JINUYHBIX COUeTAHUAX AJIA peaausanuy pasHooo-
PasHbBIX YCIOBUH.

HpaBI/IJIa BBIBBIBAIOTCS B OTBET Ha cobObITuA. Cobbimue IIPUBOOUT K BBIUNC-
JICHUIO IIPpaBMJIa W BBINOJHEHUWIO 3aJaHHOTO B IIPDaBUJIE I[efICTBHH HeMen-
JIEHHO MJIN CIIYyCTA HEKOTOPO€e BpeMd.

MeHemxep MpaBuUJI CJIeAyeT CTPYKTYPe COObITHE-TeficTBIE, IIOMOTAs I0JIb-
30BaTeJIAM OIPEIeJUTD IATh HEOOXOANMBIX 3JIEMEHTOB:

® ONpeIeJUuTh CTPYKTYPY COOBITHS, KOTOPOE IIPEACTABJAET COO0H 00BEKT,
xpauamuiica B 6ase gaHHbIXx Oracle; y pasHbIX COOBITHII OTIMYAIOTCS
3HAYEHUA aTpUOyTOB 00HEKTA;

® Co3JaTh IpPaBUJIa, BKIKOUYAIOIINE YCAOBUA U IOCIEAYIONe TeHCTBUI;

® co3JaTh KJAacChl MPABUJ AJS XPAaHEHWs U TPYINUPOBKU IIPABUI CO
CXONHBIMU CTPYKTYypPaMU;

e cosxpath PL/SQL-upomenypsl, pearnsyoliue mpaBuja;

® OIpeesuTh MpeACTaBleHNe Pe3yJIbTAaTOB C IeJbI0 CKOH(MUTYPUPOBATH
mpaBuUJia AJA BHEITHETO MCIIOJb30BaHMUA, KOTJa HEBO3MOYKHO BbI3BATH
HanucauHble Ha PL/SQL meficTBus, HampuMep, B caydae, KOT[a IIPUJIO-
JKeHue paboTaeT Ha HECKOJNBbKUX YPOBHAX U BKJIIOUAET AefiCTBUA, BHI3HI-
BaeMble Ha YPOBHE cepBepa MPUJIOKEeHNIIA.

MO3KHO OIIpeeIUTh IPOIeAYPhl PaspelleHna KOH(INKTOB IJd 00paboTKu
CUTyaIMii, KOT/a COOBITHIO COOTBETCTBYET CPa3y HeCKOJIbKO npasui. Rules
Manager TakKe MOKeT 00 beIUHATD PA3JIMUYHbIe COOBITUS B COCTaBHBIE CO-
OBITHA ¥ XPAHUTL MH(POPMAIIAIO O COCTOIHUM O TeX IIOpP, IIOKa He OyAyT
OJIYUYEHBI BCE COOBITHA.

IIpaBuia MOTYT AaTh BeCbMa MOIITHBIN MHCTPYMEHT [JIS PeaIu3aIluu CI0MK -
HO# JIOTMKHU, HO BIMAIOT Ha IPOEKTUPOBaHMEe HpujoskeHusa. [logpobHas
uH(GOpPMAIIKA 0 MeHeIKepe IPaBUJI IpuBefieHa B fokyMeHTanuu Oracle.
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Expression Filter

Kommonent Expression Filter (puabTp BhIpaskeHuii), BKIIOUEHHBINA B Bep-
cuio Oracle Database 10g, npumenser Rules Manager ayist paboTsI ¢ BeIpa-
sKeHusAMU. Buipascenue — eine oguH TUII 00BEKTOB, B KOTOPOM XPAHATCS
aTpuOyThI, BRIYMCJIAEMbIe (DUJILTPOM BbIpaKeHui. B Tabawuiy, rae xpa-
HATCA aTpUOYTHI BRIpasKeHunii, Bul fobasiadere croibel Tuiia VARCHAR2,
3aIKUCBhIBAETEe B ATOT CTOJIOEI] BRIPAKEHUA ITOCPEACTBOM BecTpoeHHOro PL/
SQL-makeTra u ¢ IOMOIIBLIO cTaHAapPTHLIX SQL-KOoHCTPYKIIMiT 3amaeTe 3HA-
YeHUA JJId BeIpaKeHusd. [[Jisg cpaBHeHU S SHAUEHU C BBIPDAKEHUEM CJIYKUAT
onepatop EVALUATE B ycnioeun WHERE SQL-komaHgbI.

BripaskeHUs MOKHO MCIOJIB30BATH [JIA OIPEAEJIeHUA CI0KHBIX XapaKTe-
PHCTHK CTPOK, TaK KaK y BEIpasKeHUA MOKeT ObITH MHOTO aTpubyToB. C mo-
MOIIbIO BBIPAYKEHUII MOYKHO Peaju30BaTh OTHOIIIEHNE MHOTHEe-KO-MHOTUM
0e3 IPOMEKYTOYHOM TAOJUIBI; B 3TOM CJIydae IJIA COeIMHEHUA IPUMEHA-
I0OTCA BBIPAKEHUA U3 JBYX TaOJIUII.

B pemaknum Enterprise Edition ¢ BeIpaskeHneM MOXKHO CBS3aTh HHIEKC.
9TO O3BOJIAET IOJYUYNTH BHIUTPHIII B IPOU3BOJUTEILHOCTH, KOTOPHII HatOT
WHAEKCHI, B IPUMEeHEeHUHY K BeJIMUYNHAM, OTIPeleIeHHBIM KaK BhIpaKeHUs.

I'IpoeKTMpOBaHme AAdHHbIX

Tabaunsl U CTOJIOIBI ONMUCHLIBAIOT JIOTUUECKYIO CTPYKTYPY PeIAIMOHHONI
6as3bl faHHBIX. [IpucyInas peasuoHHLIM 0a3aM I'MOKOCTh ITO3BOJISAET pas-
HBIMHM CHOCO0aMU CTPYIIHPOBATL OTHAEJIbHbIE 9JIeMEeHTHhI HaHHBIX, IPe.-
CTaBJIeHHbBIE CTOJIOIIaMU, B Buae Habopa Tabauil. [aa a¢GHeKTuBHOTO Ipu-
menenuda Oracle BB JOJKHBI MOHUMATh YTBEPAUBIINECA TPUHIIUIIBI IIPO-
eKTUPOBaHUA 043 TaHHBIX 1 HEYKOCHUTEJIBHO CJIEJOBATh UM.

Tema mpoeKkTUpoBaHUA 0a3 JaHHBIX IVTyOOKAa U OOIITMPHA; MBI MOXKEM IIpes-
JIOKUTH JIUIIH MOBEPXHOCTHOE 3HAKOMCTBO C Hell. B KauecTBe MCTOUHUKA
JOIOJIHUTENbHON nH(MopManuu pekoMeHayeM KHury Jsiia Jucopa (Dave

HopmanbHble popmbl

EcTh HECKOJBKO BUIOB HOpMajausanuu. KaKmoelil mar HopMaInsa-
OUHN 3aBepIIaeTcd KOHKPETHBIM De3YyJIbTAaTOM — HOPMAJAbHOU Qop-
moll. EcTh IATHL cTaHAZAPTHBLIX HOPMAJBHBIX (DOPM, KOTOpPbIE TaK
¥ Ha3bIBAIOTCA: mepBad HopMasbHasa popma (1NF), Bropas HopMaib-
Haa popma (2NF) u rak manee. [Iporeaypa HopMaausanuu, KOTOPYIO
MBI KPATKO OIMIIIEM B 9TOM pasielie, IPUBOLUT K CAMOM pacIpocTpa-
HEeHHOII — TpeThell HopMabHOI hopme (SNF).

IIpuHIMOEL CO3HaHUA PA3JIUYHBIX HOPMAJBHBIX (DOPM B 3TOU IJIaBe
U KHUT'e He pacCMaTpPUBAIOTCS.
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Ensor) u fIua Ctuencona (Ian Stevenson) «Oracle Design» (u3maTeabcTBO
O’Reilly, mogpobHble BLIXOAHBIE TaHHbIE YKAa3aHbl B IPUJIOKEHUN 2).

Korma 9. ®. Koag B 1960-x paspaboTaj KOHIIEHIINIO PEIANUOHHON 0as3bl
JaHHBIX, IIONYTHO OH HauaJ paboraThk HaJ uaeeil HOPMALU3AUUL TAHHBIX.
TeopeTuueckre OCHOBLI HOPMAJM30BAHHOTO ITPOEKTHPOBAHUS IJaHHBIX
POCTHI: TAOJAUWIA HOJKHA COAEPKATH TOJBKO MH(MOPMAINI0, HAIPAMYIO
CBABAHHYIO CO 3HAUEHMWEM ee KJrroda. IIpomenypa BelAeJIeHUA TaAKUX JOTHU-
yecKuX 6JJ0KOB MHGOPMAITNY Ha3bIBaeTCA HOpMALUu3ayueil 6a3bl JTaHHBIX.

KoHnennusa HopMaJn30BaHHOT'O TPOEKTUPOBAHUSA TAOJIUIL UCXOIUT U3 BO3-
MOKHOCTeIl peJAnNUuOHHON 0as3bl JaHHBIX. IIOCKOJBKY B OJHOM 3alpoce
MOXKHO COeAVHSATH AAaHHBIE M3 PA3HBIX TAOJUI[, HET HEOOXOOUMOCTU XPa-
HUTHh B OJHOH 3amucu BCIO MH(MOPMAIINIO, OTHOCAIIYIOCA K KOHKDPETHOMY
00beKTy. MOKHO pasioKUTh 9Ty MHPOPMAINIO Ha OTAeIbHbIe 0JIOKU, CBS-
3BIBas UX BOEIUWHO, KOTZA MoHanobuTca nHpopManusa 13 pa3HbIX Ta0JINII.

EcTh MHOrO METOAUK HOPMAJIM3AIIUK SAHHBIX. 3JeCh IIPUBEJEH TOJLKO

OJVH IIPUMeEDP.

1. BoigBuTe 00'BEKTBI, O KOTOPBIX AOJIXKHO 3HATHL Ballle HPHUJIOKEHIe, —
cywnocmu (entities). Ilpumeps!r cymiHOcTe# mpuBemeHBI Ha puc. 4.3:
paboruuku (employees), mecromonoxxenus: (locations) u cmemmanbuo-
ctu (jobs).

2. BuIABUTe MHAMBHUAYAJIbHBLIE XaPAKTEPUCTHUKU CYIIJHOCTEH; CIeIMajn-
CThI II0O MOJEJHMPOBAHMWIO MJAaHHBIX HAaA3BIBAIOT HUX ampuﬁymamu. Ha
puc. 4.3 aTpubytsl — pamunausa (employee name) u 3apmiara (salary)
paborHuka. OOBIYHO CYIIIHOCTH COOTBETCTBYIOT TabJaMIIaM, a aTpuoy-
TBHI — CTOJIOLIAM.

3. Ha mociemuem 1miare BeIABUTE 83aumoomHuowenus (relationships) meax-
Iy CYIIHOCTAMHU, AUKTyeMble IIpeAMeTHOI o0sacThio. BaaumooTrHoIIIE-
HUS, UJIU CBA3U, PEaJu3yI0TCA B cXeMe 0a3bl JaHHBIX C ITOMOIIBI0O KOM-
OMHAINU NepeuUYHbLX W BHeWHUX Kaueil. Hampumep, TepBUUHBIN
kiaou B Tabauiie DEPARTMENT NUMBER 6yaeT BHEIIIHUM KJIIOUOM
B trabauie EMPLOYEE NAME, ompenendaiomniuM oTaes, B KOTOPOM TPY-
IuTCA PAOOTHUK. BHEITHUH KJII0Y — OJHA M3 PA3HOBUIHOCTEH OTpaHuU-
YeHUH ITeJIOCTHOCTH, KOTOPhIe MBI PACCMOTPUM HUKE B 3TOH TJaBe.

Homep paboTHuka
Homep otnena damunua paboTHuka
Hassauue otnena llata Haitma CneumanbHocTb
MecTononoxexue 3apnnata HonxHocTb
KomuccuonHbie

Puc. 4.3. IIpoyedypa Hopmaru3ayuu
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JloCTOMHCTBO HOPMAJIUIAIINH B TOM, UTO OHA ITO3BOJISAET N30€:KaTh XPaHEeHU ST
n30BITOUHBIX JAaHHBIX. XpPaHeHNe Ha3BaHUS OTHAejia B KaXKI0U 3aIlicH O pa-
OOTHHKE OBIJIO OBl He TOJBKO JIMIIIHEH TPaToii MecTa Ha AUCKE, HO U YCJIOMK-
HUJIO OBl compoBokAeHue. IIpu M3MeHeHUN HA3BaHUSA OTHAeja IPUIILIOCH
OBbI OOHOBJIATH 3aIICH 000 BceX paboTaIOIUX B HEM COTPYOHUKAX, XOTA HI
OIVH COTPYAHUK B APYTOil OTAEeJ He mepemies. Eciau BbIHECTH HaHHBIE 00
oTAeJax B APYryI0 TabJaUIly, IPOCTO YKA3aB HA COOTBETCTBYIOIIYIO CTPOKY
n3 TabJauIbl pabOTHUKOB, TO AYOJIMPOBaHNE TaHHBIX MCUE3HET, a BMECTe C
HUM yHAeT 1 oIlcaHHas mpobJeMa.

Hopmanusanua Taxk:ke yMeHBIIIaeT KOJUUYECTBO AAHHBIX B OJHOM CTPOKe
Tabauiibl. YeM MeHbIle JaHHBIX B CTPOKE, TeM MeHbIIle omepaiuii BBoga,/
BBIBOJIa TPEOYeTC JJIs €€ BhIOOPKH, 4 9TO IMOBBIIIIAET IIPOU3BOIUTEILHOCTD.
Kpome Toro, uem Kopoue CTPOKAa, TeM OOJIbIIIE CTPOK YMeIaeTca B OJHOM
0JIOKe, cJIeloBaTe/IbHO, TeM 0O0JbIlle BEPOATHOCTD, UTO 34 OJHY OIEPaIlNIo
BBOJa/BBIBOA OyET IIPOUNTAHO CPa3y HECKOJbKO 3aTPe00OBaHHLIX CTPOK.
U erre — ueM KOopoue CTPOKAa, TeM 0OJIbIIIe X YMeI[aeTcsd B CUCTEeMHBIX Oy-
depax Oracle, a 9T0 TOKe MOBLIIIAET BEPOATHOCTD TOT'0, UTO HYXKHAas CTPO-
Ka OKaXeTcs B IIaMsATHU, TO €CTh YAaCTCSI 000HMTHCh BOOOIIe 6e3 JUCKOBOTO
BBO/JIa/BBIBOJIA.

HaROHeII, IIponeaypa HopMaJjin3alliiu IrogpasyMmeBaeT Co3gaHnne CBsA3ell B BU-
/€ BHEIITHUX KJIIOUel u APpyrux OI‘paHI/I‘IeHI/Iﬁ IIeJIOCTHOCTH. AT CBA3HU MO~
3BOJIAIOT OTUHACTH rapaHTHPOBaTh II€JIOCTHOCTH JaHHBIX €Ille Ha sTalle IIPDO-
€KTHUPOBaHUA 6asbl.

Ha puc. 4.3 moKasas OIpoCTOi CIICOK aTPHOYTOB, CIPYIINPOBAHHBIX B CYIII-
HOCTU U CBA3AHHBIX BHEIITHVUMU KJIIOUYaMU.

OpHaKo ecTh 1 6oJiee BasKHasI IPUUYNHA I HOPMaJn3aluy 6a3bl JaHHBIX.
Cama mpoliefypa HOpMaJaIU3aIlluu CIIOCOOCTBYET MPAaBUJILHOMY ILJIAaHUPOBA-
HUI0. PasMBIIISAA 0 TOM, KaK IPUI0KEHUA OyAYT UCIO0JIb30BaTh JaHHbIE,
BBI CMOJKeTe ropaso OTUYeT/IMBee IPeACTaBUTh Te MOTPe6GHOCTH, KOTOPhIe
mpu3BaHa YIOBJIETBOPUTEL IMPOoeKTHUpyeMas cuctema. VI B pes3yiabTaTe Kak
0asa HaHHBIX, TAK U IPUJIOMKEHNE OYIyT JydIlle OTBEUYATH IOCTABJICHHBIM
IeJIAM.

T'ny6okoe mOHMMaHMe IPeAI0JaraeMbIX CII0CO00B UCIIOJIb30BAHMS JaHHBIX
IIOMOKET U IIPU PellleHuU APYTuX 3ajad npoeKTupoBanus. Hanpumep, 3a-
BEPIINB ONITUMAJIbHBIH IIPOEKT JIOTHUECKOU 6a3hl JaHHBIX, BB MOYKeTe Bep-
HYTBCA K ero HavaJly U IIOAYyMaTh O TOM, KaK1e UHAEKChI MOTJIN ObI IIOBBI-
CUTH MPEJIojaraeMyio IPOu3BOAUTENbHOCTD U CAEAYeT JU BKJIIOUUTDL Ka-
KHe-TO TabJUIbI B OOBIUHBIN UK XeIINPOBAHHBIH KJIacTep.

ITockoabKy JIOTHMUECKOe IIpefcTaBjieHre 0as3bl He 3aBUCUT OT BBeAEHUA
CTPYKTYP, IMOBBLIIIANINUX IPOU3BOAUTEILHOCTh, TO TaKKe MOAU(PUKAIINAI
BCerja MOYKHO IIPOM3BECTH II031Hee, Korjaa IoABUTCA nHpopMaIusa 00 uc-
TOJIb30BaHUM 0a3bl JaHHBIX IIPUJIOMKEHNEM B TECTOBOM MJIU ITPOMBIIILIEH-
HOM peKuMe.
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OrpaqueHml LUeJTOCTHOCTU

Ozpanuuernue yenocmruocmu (constraint) mpussaHo rapaHTUPOBATH T€ NN
WHBIEe aCIeKTHI I[eJIOCTHOCTHU JaHHBIX B 0ase. Ecau BBl fo6aBUTE OTpaHMYe-
HIe I[eJJOCTHOCTY Ha HEeKOTOPLIH crobelr, To Oracle OymeT aBToMaTHUYeCKU
IIPOBEPSTH €ro COOJIIoeHNe U He IIPUMEeT JaHHbIe, HapyIIaoIlue 3TO orpa-
Huuenue. IIpu monbiTKe 3amucaTh Takue ganubie Oracle Bepuer coobiie-
HUe 00 orrubxe.

OrpaHuyeHusA IeJOCTHOCTA MOYKHO aCCOIMUPOBATEL CO CTOJIOIIOM IIPH CO3-
ITaHUU TAOJUIBI (IJIA 9TOr0 MMEIOTCS Pa3JUYHbIe KJHUEBbIE CJI0BA) WJIHA
mosxxe, ¢ momoIibio Komauasl SQL ALTER TABLE. Hauunasa ¢ Bepcuu
Oracle8 mogaep:xuBarOTCS CAeAYIOIIEe BUAbI OTPAHNYEHII I[eJIOCTHOCTH

NOT NULL

MooxHO moMeTuTs J1000ii cTomberr npusHakoM NOT NULL. Eciau B pe-
3yJIbTaTe BLIMOJHEHUA KaKoi-11n60 KoMauael SQL B cTosI0€1] ¢ orpanmnye-
ureMm NOT NULL mHuruero He 6yaeT sanucauo, To Oracle BepHeT oIIuoKy.

YuurkaavHocmo

Ecan OAVH NJIN HECKOJIBKO CTOJI6HOB IIOMeYanTCdA KaK YHUKaJIbHbIE, TO
B TaGJII/IIly HeJIb3d 6y11e'1‘ 3almcaTh ABe CTPOKH C OJMHAKOBBIMU 3Ha4e-
HUAMHU B 9TUX CTOJIGILaX. Jro OorpaHuyeHune IIpoBepAeTCda KaK IIpnu
BCTaBKe, TaK U IIPU MOAU(MPUKAIIUU CTPOK.

Jsa peanmsanuy oTpaHUYeHNA YHUKAJIHLHOCTHY CO3JaeTCsI UHAEKC ¢ YHU-
KaJbHBIMU 3HAUeHUAMU. VIHIEKC CTPOUTCS IO BCEM CTOJIOIAM, COCTAB-
JIAIONINM YHUKAJbHBIN Kiaou. Ecau Takoil nHaeKc y»Ke ecTb, To Oracle
aBTOMATHUYECKH BOCIIOJIb3YETC M.

Ecuau croabern yHUKaJNIeH, HO gonyckaer sHauenre NULL, To cTpok, co-
mepsxamux B aTrom ctosoie NULL, MmoxkeT ObITHL U 0OJIBIIIE OJHOI, TAK
kak NULL osHauaeTr oTcyTcTBUe 3HAUeHUA. UTOOBI TapaHTUPOBATh MC-
TUHHYIO VHIKAJIbHOCTh 3HAUEHUN B CTOJIOIEe, HEOOXOAMMO OJHOBPEMEH-
HO HAJIOKUTh Ha Hero orpanndennsd yHuKaabHocT 1 NOT NULL.

Ilepsuyunvlil ka4

Hna xakgoi Tabaumbl MOYKHO 3aJaTh He 0oJiee OJHOrO OT'PDAHUYEHUSA
MePBUYHOTO KJoua. [IepBUUHBIA KJIOY MOXKET COCTOATL M3 HECKOJIb-
KHUX CTOJIOIIOB.

OrpaHmueHNe NMEPBUYHOTO KJI0YA IMOAPA3yMeBaeT ero YHUKAJIHHOCTD.
Ono BJieueT 3a co0Oil HaJIoOKeHNe OJHOBPEMEHHO OTPAaHWYEeHUMN YHU-
kKambHOCTH 1 NOT NULL. [Ina moAAep:XKKM OTpaHUYEHUA IIEPBUUHOTO
KJIIoYa co3ZaeTcs YHUKAJbHBIM MHIEKC, eCJU ellle He CYIIeCTBYeT WH-
JIeKca II0 TeM JKe CTOJIOIaM.

BHewHull K1I0Y

OrpanuueHure BHEIIITHEr0 KJIIOUa OIpeessieTcs AasA TabauIlsl (HasbiBae-
MO nod4uHeHHOIl), CBA3AHHON ¢ Apyroii Tabauieii B 6ase qJaHHBLIX (Ha-
3bIBAEMO 2/1a6H01l). 3HaUeHNe BHEIIHEro KJoua B MOAYNHEHHO Tab-
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JIUTIE MOJIXKHO COBIIAJATh CO 3HAUEHMEM KaKOro-Jnub0 YHUKAJIbHOTO UK
IepBUYHOrO KJIIOUa B IiaBHO# Tabauiie. Hanpumep, croabelr, comepsxa-
U HOMEP OTAesa B Tabuite pabOTHUKOB, MOT OBbI OBITH BHEIITHUM KJIO-
YOM, COOTBETCTBYIOINM IIEPBUYHOMY KJIIOUY «HOMEp OTAejia» B TabJu-
11e OTZEJIOB.

BHeIrHM K104 MOXXET COCTOATH 13 OJHOT0 UK HeCKOJBLKMIX CTOJIOIIOB,
JINIIH ObI COOTBETCTBYIOIIUM €My MEePBUUYHBIN KJI0U COCTOSAT U3 TAKOTO
JKe KOJHMYeCTBa CTOJOIOB. BHEIIHMI KJII0U MOXKET CChLIATLCSA Ha IIep-
BUYHBIN KJIIOU B TOH Ke caMoii Tabauile, HaIPUMep, UAeHTHUPUKATOD

CnepyeTt nn HopmMmanusoBaTb AaHHble?

Ecsnu B03M0OKHO, MBI pEKOMEHAYEM IIOTPATUTH BPpeMA HA IPOEKTUPO-
BaHIe HOPMAaJIU30BAHHOM CTPYKTYPHI 6a3bI JTaHHBIX.

TeopeTnyecky 1 MHOTOJIETHEH IPAKTUKON JOKa3aHO, UTO HOPMAJIU-
3anusd JaHHBIX JaeT HEOCIOpHMEbIe MmpeuMmyliectBa. Kpome Toro,
mpoIleaypa MPOeKTUPOBAHNSA HOPMAJIM30BAHHOM CXEMbI TECHO Iiepe-
ILJIeTeHA ¢ OCO3HAHMEM TPeOOBaHMUI K JaHHBIM CO CTOPOHBI IIPUKJIALT-
HO# cucreMbl. OTKPBITHUS, CAEJAaHHBIE B IIPOIlECCe HOPMAaIU3aIluu,
IIO3BOJIAIOT YIAYUIIUTE JAKe CAMYIO IPOCTYIO 6a3y.

BriBaeT, 0JHAKO, UTO CTPEeMJIeHNE K IIOJHONM HOPMAaJIU3aI[U BCTYIIAeT
B IPOTUBOPEUNE C IPOU3BOAUTEIbHOCTHIO IPOMBIIIICHHON CHCTEeMBI.
Hamnpumep, MOMKHO MOMECTUTH OJHO, ABA WJIN TPU MMEHU KOHTAKT-
HBIX JIUI[ B OTAEJIbHYIO TAOJUIY W CBA3ATh MX BHEIIIHUM KJUOM CO
CTPOKO# B OCHOBHOII Ta0JiuIle JaHHBIX 00 opraHudanuu. OgHaKo Opu
JI000M 3ampoce KOHTAaKTHOUM MH(MOPMAIIUU KejlaTeJIbHO BUIETH BCE
TPY KOHTAKTHBIX JINIA, IIO9TOMY Bbl MOYKETE HPUNTU K BBIBOLY, UTO
pacxonnl Ha coeAMHeHNe TaOJHUIl ¥ YCIOKHeHNe pa3spaboTKU CJIHMIII-
KOM BEJIMKH, U JIyUIlle ObLI0 ObI IOMECTUTH BCE TPU MMEHH B OCHOB-
HyIo Tabauity. Takoi MOAXO0 ] IIMTUPOKO IPUMEHAETCSI B TPUTOKEHUAX
IJIS TIOAAEPIKKY MPUHATHAA PEIIeHU 1 B XPaHWININAX JaHHbBIX.

Pasymeercss, oTX04 OT IIpaBuJ HOPMAJU3AIUM CHUYKAET I'MOKOCTH
cucTeMbl B IejioM. Hampumep, ecjii BIIOCJEACTBUU OKAMKETCS, UTO
HYKHO He TPU, a YeThbIpe KOHTAaKTHBIX JUI4, TO IPUAETCI MOIUQDI-
IIUPOBATH BCE IIPUJIOKEHUA U OTUETHI, B KOTOPBIX MCIIOJIb3yeTCs WH-
dopmalua 0 KOHTAKTHBIX Juliax. IIppMeHeHre HOpMaJIU3auy II0-
po:xmaeT GoJiee TMOKIME IIPOEKThI, UTO B HAIleM H3MEHUMBOM MIpe
BechbMa II0JIe3HO.

ITosTOMYy MBI COBETYEM CHaUaJjia CIIPOeKTUPOBATH IIOJIHOCTHIO HOPMAa-
JIM30BaHHYIO 0a3y JaHHBIX, a IIOTOM, €CJu MOoTpebyeTcs, caeaaThb
mar Hasag, JeHOpMaJn30BaB HeKOoTophle Tabauitbl. Ilpyu TakoM mos-
XO0Jie BHI, II0 KpaiiHeil Mepe, 0OCO3HAHHO IPUMeTe PellleHue O HapyIie-
HUY HOPpMAaJU3alliu, OI[eHUB, BO UTO BaM 3TO 000IgeTcs.




138

Mnaga 4. CTpyKTypbl AaHHbIx Oracle

HavaJbHUKA B CTPOKE, OIMMCHIBAIOINEH PabOTHUKA, ABJIAETCA BHEIITHUM
KJIIOYOM, CCBLIAIOIINMCS Ha CTOJIOeI] « UAeHTU(MUKATOP pabOTHUKA» B TOH
JKe TabJiuiie.

Buemrauii Kirrou moxket comepsxath 3Hauenue NULL, ecaiu a0 He 3ampe-
I[eHO KaKNM-TO JPYTI'UM OTPaHUUYECHUEM.

TpeboBanme TOro, UTO BHEIITHUH KJIOU JOJIJKEH CYIIeCTBOBATh B KaKOIi-
TO APyroii TabJuIe, — 3TO CIO0CO0 OPraHM30BATH CCBHLIJIOUHYIO IT€JIOCT-
HOCTh B 6ase JaHHBIX. BHEIIHME KJOYM He TOJIbKO II03BOJIAIOT COeIU-
HATH TaOJIUIIBI, HO U TAPAHTUPYIOT I[@JIOCTHOCTh CCHIIIOK MEKIY 00eruMu
TaOJIUIIAMU.

OOBIYHO HEBO3MOJKHO YIAJUTH CTPOKY M3 I'JIABHOM TaOJIUIbI, €CJIHU 9TO
mpuBefeT K HapPYIIeHUI0 OrPAaHUYEeHUs BHEIIHEero KJua B MOJUUHEH-
HO#l Tabauie. OLHAKO MOYKHO YKasaTb, YTO OTPaHUYEHUE BHEIIIHEero
KJII0Ya JOJI?KHO BBIBHIBATH KACKAOHOe ydajeHue, TO eCTh IPU YIAJeHUN
CTPOKM M3 TJIABHO#M TaOJUIBI HOJIKHBI aBTOMATUYECKU YAAJISITHCA BCE
CCBLIAIOIIECS Ha ee IePBUYHBINA KU CTPOKY IIOAUNHEHHOM Ta0IHUITbI.

ITposepounoe ozpanuverue yesrocmHuocmu

IIposepouHoOe OrpaHnUYeHNe IEJOCTHOCTH HOCUT OoJiee OOIIU XapaKTep.
Jto OyaeBo BhIpAKeHME, BbIUHMCIEHIE KOoToporo gaer 3uaueHne TRUE
nau FALSE. Eciu nposepounoe orpanudenue gaet FALSE, To komauzga
SQL, mpuBenlas K TaKOMY pe3yJbTaTy, Bo3dBpailiaer omnboKky. Hampu-
Mep, MOXKHO 3aJJaTh IIPOBEPOUHOE OrPaHNUYeHIe, Tpedyrolee, YTOObI 0a-
JaHc 0aHKOBCKOIo cueTa 6bLa 0oabitie 100 gormapos. IIpu mombITKe 06-
HOBUTL CUET TAKMM 00pa30oM, 4To 6ajJaHC CTaHeT MeHbIIle II0pora, oOyaer
BO3BpAallleHa OIINOKA 13-3a HAPYIIIeHUA OrPAaHNYEHIA.

I moamepsKKM HeKOTOPHIX OTPAHUYEHUH 1eJIOCTHOCTHU TpebyeTcs co3ma-
BaThb MHAEKCHI. Hampumep, A1 OrpaHUYeHNSA YHUKAJILHOCTH HESIBHO CO3-
maeTcsa WHAEKC, TapPaHTUPYIONINN YHUKAJIBHOCTHL. MOMKHO TakKe caMo-
CTOSATEJIbHO YKAa3aTh MHAEKC MJIA IPOBePKU YHUKAJIBHOCTU IIPU CO3TAHUU
OorpaHUYEeHUd.

JI000e orpaHuuYeHNne IeJOCTHOCTH MOYKET OLITH HeMeJJIEHHBLIM WJIN OTJIO-
JKeHHBIM. HemedlenHoe 0zpaHuyeHue TIPOBEPsSeTCA Cpasy IocJe 3alucu
B CcTOJIGEI, K KOTOPOMY OHO OTHOCUTCA. OmJoiceHHoe 0zpaHuieHue IPoBe-
pAeTcd 1o 3aBepiieHny SQL-KOMaHAEBI, B KOTOPOU OBLIO BLEIIIOJIHEHO U3Me-
HeHIe COOTBETCTBYIOIEro cToJoia. ITockoabKy ogqHa SQL-KoMaHga MOXKeET
3aTparuBaTh HECKOJBKO CTPOK, BEIOOD MeXX Iy HeMeIJeHHBIM M OTJIOMKEH-
HBIM OI'PaHUYEeHNEM MOMKET CYIIIeCTBEHHO IIOBJINATH HA NHTEPIIPEeTaAI1IO I1e-
JIOCTHOCTH HAaHHBIX. THUII orpaHnYyeHnsa — HeMeJIEHHOE WJIN OTJIOXKEeHHOe —
MOXKHO 3aJaTh AJISI OTAEJIbHOTO OIPAHMYEHUS [E€JOCTHOCTH UJIMA YCTAHO-
BUTL CPasy AJdA BCeX OTPAaHUUYEHUI B pAMKAaX OJHOMN TPaH3aKI[UN.

HaxoHel, MOKHO BpeMEeHHO OTMEHUTH MPOBEPKY OTPAHUYEHUH I11eJI0CTHO-
CTU AJISA HEKOTOPOH Tabauiibl. Bo30GHOBIIAS IPOBEPKY OTPAaHUUYEHUSA, BBI
MoxkeTe monpocuth Oracle 3aHOBO IPOBEPUTH BCE MaHHBIE WU IPUMEHATH
OorpaHHYeHMe TOJbKO K HOBBIM HTaHHBIM. J[06aBJsaA OrpaHuuYeHNe K NMeIO-
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miedica Tabauie, TaKkKe MOYKHO YKas3aTh, CJIeAYeT JIN IIPOBEPATH BCE UMEIO-
mecsd B HEA CTPOKMU.

Tpwurrepsbl

OrpaHuueHUs I[EJIOCTHOCTH MMO3BOJIAIOT aBTOMATUYECKU MPOBEPATH HEKO-
TOpbIe BCTPOEHHbIE IPaBUJIa IPU Jt000 IOTBITKE JOOABUTH WU N3MEHUTH
cTpoKy Tabauiibi. Ho 6bIBaeT, 4TO B aHAJOTUYHON CUTyaIlUU HYKHO IPU-
MEeHUTh COOCTBEHHBIE MpaBmja, cuenubuuHbie AasS OpuaoKenusa. [ua
aroit nesu B Oracle numeercsa MexXaHU3M mpuzzepos.

XoTs ¢ IOMOIILIO TPUTTEPOB MOYKHO DEaIn30BaTh U IIOBEAEHUE
L) CTaHJAPTHBIX OrpaHWUYeHWi neioctHocTu, B Oracle orpanmuenus
- ONTUMUBUPOBAHBI, II09TOMY BCIOLY, I'/le BO3MOXKHO, IPUMENHANTe
UX, a He TPUTTEPHI.

=
bt

Tpurrep — 5To K0J, BBLIIOJHAEMbBIN BCAKHI pa3, Korga ¢ Tabauileil 0asbl
ITaHHBIX TPOUCXOAUT HeKoe cobbiTre. CpabaTbiBaHWEe TPUTTEPA MOTYT BBI-
3BaTh COOBITUS TPEX BUAOB:

* oOHoBJeHUEe 0a3b! faHHBIX (KoMaHga UPDATE);
e BcraBKa B 0as3y gaHHbBIX (KomaHga INSERT);
e ynaneHue u3 6a3spl faHHBIX (KoManga DELETE).

Mo:kHO, HapuMep, OIpPeAeJUTh TPUTTEP, KOTOPLIX OyaeT mo0aBJIAThH 3a-
MIHCH ayAUTA IPU KaXKJOM U3MEHEHU U CTPOKU.

Tpurrepsl onpeneaaoTca Ha YpoBHE CTPOK. MoKHO cKasaTh, UTO TPUTTED
IOJKeH cpabaThIBaTh A KayKAOH CTPOKH mam Aad SQL-KomMaHIBI, BbI-
3BaBIllell cOOBITHE, HA KOTOpoe pearupyer Tpurrep. Ilockoabry SQL-Ko-
MaHa MOXKET 3aTParnBaTh HECKOJLKO CTPOK, KaK 1 B cIyuae OrpaHUYEHU N
IIeJIOCTHOCTY, 3aJaHUe TOTO WJIM WHOTO TOBEIeHUWS MOKET CYIIIeCTBEHHO
BJIMSATH HA paboTy Tpurrepa 1 o0IIyI0 IPON3BOAUTEIbHOCTS 0a3bI JAHHBIX.

Ectb Tpu BapuaHTa cpabaThIBaHUSA TPUTTEPA:

® TIepel BLITIOJHEHWEM COOBITH A, BEI3BIBAIOIIETO cpabaThIBaHUE;
® TIoCJIe BBITIOJHEHUS COOBITH S, BEIBBIBAIOIIETO0 cpabaThIBaHUE;
® BMECTO BHIIOJHEHUS COOBITUS, BBI3BIBAIOIIETO cpabaThIBAHKE.

KoM6uHMpoBaHUe MEPBLIX ABYX BAPUAHTOB C 3aJaHNeM CpabaThIBAHNA IJIA
CTPOKY UJIM KOMaHALI JaeT YeThIPe BO3MOMKHBIX pPeain3aluy TPUITepa: me-
pen KOMaHIoi, Imepel CTPOKOI, II0C/ie KOMAaHIbI U IIOCJI€ CTPOKHU.

B Bepcuu Oracle Database 11g mosaBuJIOCH MMOHATHE COCTABHOI'O TPUITEPA;
ATO II03BOJISIET OIPEAESUTh B TPUITEPE PasHble YUYACTKU S PA3HBIX MO-
MeHTOB cpabarbsiBaHusi. CocTaBHBIE TPUTTEPHI IMIOBLIMIAIOT IPOU3BOIUTEIb-
HOCTb, IOCKOJBKY 3arpysKaTh TPUTTEP IPUXOJUTCA TOJIbKO OAWH Pas.

Tpurreper INSTEAD OF 6vliu BrJIOUeHBI B Bepcuio Oracle8. V¥V Taxoro
Tpurrepa ocofasi poJib — Peaan30BaTh ONepanuy MaHUIYJIUPOBAHUS TaH-
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HBIMU AJIA IPeACTaBIeHni, KOTOPhIe eCTeCTBEHHBIM 00pa3oM UX He JOomyc-
KamoT (HampuMmep, AJA OOHOBJEHUS IIPEeACTAaBJIEHUI, CCBHLIAIOIUXCA Ha
CTOJIGIBI 13 HECKOJIbKUX 6a30BbIX Tabauir). [TpumeraTs tpurrepsl INSTE-
AD OF ciaenyer ¢ oCTOPOKHOCTBIO M3-3a MHOTOUMCJIEHHBIX IOTEHIIUAJD-
HBIX ITPO0JIEM, CBI3AHHBIX C MOAU(DUKAIIMEH TaHHBIX B 0a30BBIX Ta0JIMUIIAX
npeacrasiaenus. Ha npumenenue TpurrepoB INSTEAD OF makaansiBaeTcs
MHOTO orpannuyenuii. Ilogpo6Ho 3anpeleHHbIe CUTYAI[UH OIIMCAHEI B IOKY-
meHTanuu mo Oracle.

st m:000r0 TPUITEpPa MOMKHO OIPENEIUTh MpuzzepHoe 0z2paHuyerHue. ITo
O0yJieBO BbIpaskeHuUe, 3HaueHume FALSE xoToporo mpemoTBpaliaeT BBITIOJ-
HeHUe TpUrrepa.

Tpurrepsl ONpeneadioTCs U XPaHATCI OTAEJbLHO OT Ta0JIUIl, AJA KOTOPBIX
MCIOJIB3YIOTCA. IIOCKONBKY OHUM COAEPKAT JIOTUKY, TO MOJIXKHBI OBITH Ha-
TMUCAHBI Ha A3BbIKE, KOTOPHIHM IT0 CBOMM BO3MOYKHOCTAM ITPEBOCXOUT SI3HIK
SQL, npenHasHaueHHBIN A4 JOCTYIIa K JaHHBIM. Haunnas ¢ sepcuu Orac-
le8 Tpurrepsr moxxHO nmucath Ha PL/SQL — mpoueaypHOM A3BIKE, BXOMI-
mem B cocraB Oracle eme co Bpemenu Version 6. B Oracle8i moGasiena
Tak:Ke MoAAep:KKa Java KaK IPoIeqypPHOro S3bIKa, TAK UTO TeIllepb TPUT-
rephbl MOYKHO ITHCATh U Ha Java.

Tpurrep MoXKHO HamucaTh HEIOCPeACTBeHHO Ha A3bike PL/SQL uau Java
an6o BHI3BATh M3 HETO XPAaHUMYIO IIPOIEeAypPYy, HAIMCAHHYIO Ha JPYTroM
sIBBIKE.

Tpurrepsl cpabaTbIBAIOT B pe3yabTaTe BhITTONHEeHUA SQL-KoMaHIbI, 3aTpa-
TUBAaIOIell CTPOKY ompenesieHHON Tabsuilbl. Tpurrep Mo:keT MOTUMUIIA-
POBATh JaHHBIE B TOI jKe UJIU APYroii Tabaulle, UToO IPpUBeNeT K cpabaThiBa-
HUIO IPYTUX TPUTTEPOB. B KOHEUHOM MTOTe MOKET CJIOKUTHCA CUTyaIlusd,
Koropyio Oracle courer joruuecku HemonycTuMoii. B Takom caydae Gymer
BO3BPAIIeHO coobIeHne 06 omundKe, B KOTOPOM YIIOMUHAIOTCA MYMUpyio-
wue maobauuysvt (mutating tables), To ecTh TaGAUIIBI, MOAUPUINPOBAHHEIE
APYTUMU TPUTTEPaAMU, UJIN oZpaHuiusalouue mabauyst (constraining ta-
bles), To ecTh TAGAUIBI, MOOUPUIINPOBAHHLIE APYIMMY OTPAHUYCHUIMU.
B Oracle8i ycTpaHeHbl HEKOTOPBIE OMINOKM, BBHI3bIBAeMbIe aKTHUBU3aIlMeil
orpaHUYEHNII B pe3yabTaTe cpabaThbIBAHUSI TPUTTEPOB.

B Oracle8i Tak:xe BBeleH IOJIE3HLIN HAOOP TPUITEPOB AJIA CHUCTEMHBIX CO-
OBITHiT (MHOTZA UX eIlle HA3LIBAIOT mpuzzepamu 04 coobLmuil yposHs 6a3vl
0aHHbLX) U TPUTTEPOB IJIA IIOJH30BATEJIBCKUX COOBITUII (MU mMpuzzepos
0as cobbtmuil yposnsa cxemvl). Hanpumep, MOKHO ONIPENEJIUTE TPUTTEP IJIA
TaKUX CUCTEMHBIX COOBITHIH, KaK 3allyCK U OCTAHOB 0a3bl JaHHBIX, UJIN IS
TaKWX MOJb30BATEIbCKUX COOBITUMH, KAK BXOJ B CUCTEMY U BBIXOJ 13 Hee.

OonTumunsauusa 3anpocosB

Bce paccmoTpeHHBIE BBHIIIIE B 9TOM I'JIaBe CTPYKTYPhI JaHHBIX — 3TO CYIIHO-
CcTH, OIpeleJieHHBIE Ha CTOPOHe cepBepa. IloJib3oBaTenn 3ampalluBaiOT
y cepBepa Oracle mamuble, IpeAbABJIAA 3aIIPOCEHI K 0ade JaHHBIX. Hanayu-
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minii coocob OOCTyma K 3aIlpoIleHHBIM JAaHHBIM OIpejelsdeT KOMIIOHEHT
Oracle, Ha3bpIBAE€MBIH OIITIMU3aTOPOM 3aIIPOCOB.

OnHO 13 BeIMYANIINX JOCTOMHCTB PEJISIIMOHHOM 0a3bl JaHHBIX — BOZMOMK-
HOCTB OoOpalaThbCcsa K JaHHBIM 0e3 yKasaHUA NyTel AocTtyna K HuM. Iloiy-
4YuB OT moJb3oBarens 3ampoc, CYB]Il Oracle mos:kHa pemuTb, Kak OCY-
IITeCTBUTDH AOCTYI K HaHHBIM. IIpoliecc BHIPAOOTKY pellleHus Ha3bIBaeTCs
onmumusayueil 3anpoca, noromy uro Oracle uimer OnITUMAJIBLHBIA CIIOCOO
BBIGOPKY HaHHBIX. C10co6 BEIOOPKY HA3HIBAETCA NYMmMeM 6blNOAHEeHUS. BbI-
O6paTh HanboJiee a(ppeKTUBHBII cI0CO0 AJOCTYIA K JaHHBIM HEJETKO, II0TO-
MY UTO BAPUAHTOB MOKET OLITH MHOTO.

Haan/IMep, JAaxKe B cjIiydyae, Korga 3airpoc OTHOCHUTCA TOJIBKO K O,lIHOfI Tab-
JuIe, y cepsepa Oracle ecTb caenyroIiirne BOSMOXHOCTHM

e maiiTu ROWID 3anpoIlleHHBIX CTPOK C IIOMOIIbIO NHAEKCA, a 3aTeM U3-
BJI€Yb 9TU CTPOKHU U3 TAOJIUIIBI;

® IIPOCMOTPETH BCIO TAGIUITY M HAWTH MOAXOAAIINE CTPOKY — 3TO Ha3bIBa-
eTCA NOAHbLM CKAHUPOBAHUEM MADIUUDL.

XoTs 00BIYHO BHIOOPKA 10 MHIEKCY ropasio ObIcTpee, IIPOIecC IMOJyUeH T
3HAUEeHUI M3 MHAeKCca TpedyeT AOMOJHUTEIbLHBLIX Omeparuil BBOJa/BBIBO-
na. OnTuMusanusa 3ampoca MOKeT MHOT/Ia CBeCTHUCh K aHAJNU3Y TOT0, MMe-
IOTCA JIX B 3aIIPOCE YCJIOBUS OTHOCHUTEJIbHO 3HAUEHUH CTOJIOIOB, XpaHs-
muxcs B WHAeKce. Vcmosib3oBaHMe 3HAUEHUI M3 WHAEKCA IJIS BbIOOPKU
HYKHBIX CTPOK TpebyeT MeHbIIle ollepaliuii BBOJA,/BBIBOJA U IIOTOMY OKa-
3nIBaeTca sa(p(pexkTuBHEEe, UeM M3BJIeUEHNE BCeX JAHHBIX M3 TAOJIUIIBI C II0-
CJeNYIONINM IPUMeHeHeM K HUM YCJIOBUii oTOOpa.

Eite onuu haKTOpP, YUUTHIBAEMBIH IIPU OIpeAeIeHUY ONITUMAaJIbLHOTO IIJIaHa
BBIIOJIHEHUA 3aIpoca, — Haauume B 3ampoce npemioxkenuss ORDER BY,
KOTOpOe MOJKHO OBIJIO OBl peaJn30BaTh aBTOMATHUUYECKHU 34 CUET HCII0JIb30-
BaHUs y:Ke OTCOPTUPOBAHHOIO MHAeKca. Hanmporus, ecau Tabauma maja,
ONITUMHU3ATOP MOYKET PEeIlUTh, UTO BHITOJHEe IIPOCTO CUUTATH U3 Hee Bce
0JI0KU, IPOUTHOPUPOBAB MHIEKC, TAK KaK OIleHOUHAas CTOMMOCTEL BBOZIA/
BBIBOJIA IS WHAEKcA 1M TAaOJUIIBI OKAa3bIBAETCS BBINIE, UeM MAJA OJHOU
JININD TAOJIUIIEI.

OnTuMHu3aTOP MOJIKEeH MPUHUMATEL BasKHbIe PellleHns, fake KOTAa B 3aIpo-
ce y4acTBYeT TOJBKO ofHa Tabauita. Ecau :Ke 3ampoc 60Jiee CI0KeH, Hallpu-
Mep BKJIIOUYAeT MHOT'O COeAMHSEMBIX MEKIY CO00U TaOJUIl MU COAEPIKUT
3allyTaHHBIM KPpUTEPHUl 0T60Pa 1 HECKOJBKO YPOBHEH COPTUPOBKU, TO TPY /I~
HOCTB CTOSAIIe Iepel ONTUMHU3aTOPOM 3aaul BO3PAaCcTaeT MHOTOKPATHO.

Ho Beixoga Bepcuu Oracle Database 10g Bam Ha BBIOOp IIpeaarajioch asa
Pa3HBIX OITUMHU3aTOPa 3amIPOCOB — no cunmakcucy (rule-based optimizer)
u no cmoumocmu (cost-based optimizer); oHu omuCaHEI B CIEAYIOMIUX Pa3-
nenax. B Oracle Database 10g mogmep:KKa ONTUMU3aTOPA 110 CUHTAKCUCY
Oblia ynpasaHeHa. BeTpeuaroluecsa HUMKe YIOMUHAHUSA 00 OITUMU3aTOPe
110 CUHTAKCHCY OCTaBJIEHBI TOJIBKO AJIS CIIPABKY 1 UMEIOT CMBICJI, JIUIIb €C-
JI1 BBI paboTaeTe co ctrapbiMu Bepcuamu Oracle.
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OonTumusaums no CUHTaKCcnUcy

Onrumusatop 3amnpocoB 0611 B Oracle Bcerma, Ho 10 Bepcuu Oracle7 cyire-
CTBOBAJI TOJILKO OIITUMHU3AaTOP 10 CHHTAKCHUCY. B HEM /I IPUHATUAS perre-
HUS TPUMeHseTcs Habop IpeaompeneieHHbIX npaBui. [IOCKOIBKY HaUM-
Haa ¢ Bepcuu Oracle Database 10g onTuMM3aTOp IO CHHTAKCUCY HE IIOJ-
Iep:KUBAaeTCcs, 9Ta TeMa MOKeT NHTePecoBaTh BaCc TOJIbKO B CBA3U C HEOOXO-
IMMOCTBIO IOAEPKUBATh CTaphble 0ashl JAHHBIX, I'JE ellle UMeeTCsA BEIOoD.

B HEKOTOPBIX CUTYAIIUSAX ONITUMUBAIUSA II0 CHHTAKCUCY 00ecIIeunBaeT JIyu-
IIyI0 MPOMBBOAUTEIBHOCTD, YUeM PaHHUe Bepcuu onTumusaropa Oracle mo
croumocTtu. Ho y onTuMusaTopa 1mo CHHTaKCUCY eCTh cJia0ble CTOPOHBI, O/~
Ha M3 KOTODPBIX — Uepecuyp YIPOIIeHHBIH Habop nmpasBmi. B Oracle ecth
okoJio 20 mpaBmMJI, Ka)KJAOMY M3 KOTOPBIX IPUIIMCAH OIpeJe/IeHHBIN Bec.
B cio:kHBIX 6a3aX JaHHBIX 3aIPOCHI YaCTO CTPOSTCA IO HECKOJBKUM Tab-
JUIAM, UMEIOIINM 10 HeCKOJbKY UHAEKCOB, C IPUMEHEeHNEeM CIOKHBIX yC-
JIOBUI 1 COPTUPOBOK. Pe3yabTaToM TaKOM CIOKHOCTH CTAHOBUTCA O0MIME
TyTel BLIMOJMHEHNA, U CIUIITKOM IIPOCTOI HaGOp ITPaBUJI He TO3BOJIAET Ce-
JaTh HAWJIYYIITni BEIGOD.

OnTUMHU3aTOP O CUHTAKCHUCY Ha3HAUAET KaXKJI0OMY IIOTEeHIINAJIbLHOMY IIyTH
BBIIIOJIHEH!A HEKOTOPYIO OIEHKY, a 3aTeM BBIOMpAeT IyTh ¢ HAMIYYIIeil
oneHKoi. JIpyras cia0ocTh ONTHMM3AaTOPA IO CHUHTAKCHUCY IIPOABJISAETCS
B CUTyaIlliM, KOTJa MMEIOTCA IIYTH C ONMHAKOBLIMHU OIleHKaMu. B aToMm ciy-
yae ONTHMHU3ATOP paspelnaeT KOHQPIUKT ¢ MOMOIILI0 CUHTaKcuca SQL-3a-
mpoca. Be16op OKOHUATEIBHOIO IYTHU ONPEAEIIeTCA TEM, B KAKOM IIOPALKE
TabIUIILI YIIOMIHAOTCI B SQL-KoMaHge.

K xKakuM IOCIeACTBUAM IIPUBOAUT TAKON aJTOPUTM paspelleHus KOH-
(pJIUKTOB, MOXKHO IIOHATH, PACCMOTPEB IIPOCTOM caydail, Korga MaJeHbKasd
rabauita SMALLTAB u3 10 cTpok coenmuseTcss ¢ OOJIBIIION TabJuIlei
LARGETAB u3 10 000 ctpok (puc. 4.4). Ecau 6bI ONTUMU3ATOP PEITUI
cuavaJsa untath SMALLTAB, To cepBepy mpuiiiioch 061 cuntatsh 10 cTpoxk,
a moroMm Halitu B LARGETAB cooTBercTByOIiue uM cTpoku. Ho ecau o1m-
THMH3aTOP COUTET, UTO cHauaja ciaeayeT untath LARGETAB, To cepsep
npouteT 10 000 cTpok, a motom 6yaeT 10 000 pas mpocmarpuBath SMALL-
TAB B mouckax coorsercTBuii. Koneuno, crpoxu n3 SMALLTAB, ckopee
BCET0, OKaXKyTCA B KAIIIe, YTO COKPATUT 3aTPAThI HAa KaXKAbII TPOCMOTD, HO
pasHuIla B IPOU3BOAUTEJILHOCTH TeM He MeHee OyeT OIPOMHOIA.

Taxkme Kasychbl 3aBUCAT OT MOPAAKA YIOMHWHaHMUA Tabauil B 3ampoce.
B onmucanHoO# cuTyanuu 6yIyT BO3BpAIleHbl OAHHU U Te Ke Pe3yJIbTaThl IPU
0001X MMyTAX BBHINOJHEHNUA, HO PECYpPChl, 3aTpaveHHbIe HA UX MOJYyUYeHUe,
pasauvaiTcs BecbMa CyIIeCTBEHHO.

OnTumMmmnsaums No CTOMMOCTU

g ynyunmenus kadectBa ontuMmusainuu SQL-zampocoB B coctaB CYB]I
Oracle HaunHas ¢ Bepcuu 7 BXOJUT ONTUMU3ATOP 10 cTouMocTu. Kak cie-
IyeT U3 Ha3BaHUs, ero 3ajadya — He TOJbKO IIPOCTOM BHIOOD IIPABUJI U3 3a-
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1 orn4eckas onepayns

Bcero
BB0/a/BbIB0OJA HA COELANHEHNE
SMALLTAB 20 nornyeckux
onepayni BBOJa/BbIBOJA
LARGETAB
10 norn4ecknx

onepaywii BBOJAa/BbIBOAA

1 morun4eckas onepayus

BBOJA/BbIBOAA HA COBLMHEHNE Beero
SMALLTAB 20 000 nornyecknx
onepayni BBOJa/BbIBOJA
LARGETAB
10 000 nornyecknx

onepayni BBoja/BbiBoja

Puc. 4.4. Bvl60p nnana 6btnoJHEHUSL 3ANPOCA ONMUMUIATLOPOM

mamHOoro Habopa. OH BBEIOMpPAET ITyTh BBLIIIOJHEHUA, TPEOYIONIN HauMeHb-
II1eT0 KOJIMYECTBA JIOTUUECKUX ollepalrinii BBoja/BbIBoga. TaKou IOAX 0/ 1Mo-
3BoJIsIeT m30erKaTh ITOTEeHIIMAJbHBIX IIPOOJIEM, PACCMOTPEHHBIX BEIIIE. B
KOHEUYHOM HTOTe OIITUMHU3aTOp pasdbepercs, Kakasa Tad uiia 60JIbIile, M Had-
HeT UTeHHe C Hee He3aBUCUMO OT cuHTaKcuca SQL-3ampoca.

B Oracle8 u cienyoinux Bepcusax AJIsA BEIOOpa HAMUIYUIIEro ILJIaHA BBIMOJI-
HEHU 10 YMOJYAHUIO MIPUMEHSIeTCs OIITUMU3aTOP 10 CTOMMOCTH. A Hauu-
Hasd ¢ Bepcuu Oracle Database 10g ToibKO OH U noaaepkuBaeTca. OuTumm-
3aTOP OILIEHMBAET CTOMMOCTD IIJIAHA BBIMTOJHEHUS C IIOMOIIbIO CTATUCTUKH,
OTHOCAIENCA K HYsKHBIM €My CTPYKTypaM gaHHbIX. B Bepcuu Oracle Data-
base 10g craTucTuKa codupaeTcs M0 yMOJIUYAHUIO I COXPAHSIETCA B aBTOMA-
THYeCKOM pemnosuTopuu Harpysku (Automatic Workload Repository,
AWR). Cratuctuueckue JaHHBIE COAEPKAT WHPOPMAIINIO O JOCTYIIE K cer-
MeHTaM 6asbl, CTATUCTUKY BPEMEHHOUN MOJIEIN, CTATUCTUKY CUCTEMbI U Ce-
aHCOB, cBefeHnA 00 SQL-KoMaHaax, IPUBEIIINX K HanOOJIbIIIe HAarpy3Ke,
¥ CTaTUCTUKY UCTOPUY aKTUBHBIX cearcoB (Active Session History, ASH).!

1 Craructuka paborsl CYB]l, coxpanennas B AWR, He ABIA€TCS OTIIPABHOM TOY-
KOl Jyia paboThl onTuMu3aTopa 3anpocoB. OcHOBa pabOThI ONITHMMU3ATOPA 3a-
IIPOCOB — ATO CTATUCTHUKA, ONMCAHHAA B pasueine «Kak ucmonbsyerca craTucTu-
Ka». — IIpum. Hayy. ped.
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Kak ncnon b3yeTcd CTaTUCTUKa

OnTuMHU3aTOpP MO CTOMMOCTH HAXOAUT OINTUMAJBHBIN IIJIaH BHITIOJHEHUST,
MIpUCBaMBas OLEHKY KaKJOMy IMOTEHIIMAJbLHOMY ILIaHy. IIpu aTOM OH mc-
XOAUT U3 COOCTBEHHBIX BHYTPEHHUX MPABUJ U JOTUKH, a TAKIKe U3 CTATHU-
CTUKH, OTPaKaloIleil COCTOAHNE CTPYKTYP AaHHBLIX B 0aze. YUUTHIBAETCS
CTATUCTHUKA [Js TaOJUI[, CTOJOIOB ¥ HMHAEKCOB, YUACTBYIOIINX B ILJIaHE
BBINOJIHEHUA 3amrpoca. B Ta6i. 4.1 mepednciieHbl CTATUCTUKY IS KaKI0TO
BUA CTPYKTYDP JAHHBIX.

Tabauya 4.1. Cmamucmuku 6a3bt 0QHHbLX

Crpykrypa nanaeix | Tum craTmcTURM

Tabauma KoaunuecTBo cTpOK

KosuuecTBo cTOIOIIOB

KosnnyecTBO HEMCIIOIBE30BaHHBIX 0JIOKOB

CpenHee gocTyIrHOE CBOGOIHOE IIPOCTPAHCTBO B 6JIOKE
KosmmuecTBO pacIenieHHbIX CTPOK

CpenHsa qINHA CTPOKHU

Crouberr KonnuecTBo pasiuyaronuxcs 3HaUeHU B CTOJIOIE
Bropoe cHU3Y 110 BeInunHe 3HAUEHIE B CTOJIOIE
Bropoe cBepxy 1o BenunHe 3HAYEHIE B CTOJIOIE
Kospdumuent maorHocT cToadIia

Nupexc T'ny6una B*-nepeBa nuHzexca

KosnuecTBO TUCTOBBIX GJIOKOB

KonnuecTBo pasinuaromnxcs 3HAYeHUH

CpenHee KOJIMYECTBO JUCTOBBIX GJIOKOB Ha OOUH KJIIOY
CpenHee KOJMUECTBO GJIOKOB JaHHBIX HA OAWH KJIIOY

DakTOp KJIacTepusauu

B Oracle Database 10g u 6oJiee MO3OHMX BEPCUAX COOMPAETCS TaKyKe CTa-
THCTHKA O PaboTe CUCTEMEI B I[€JI0M, B TOM YMCJIE 110 IIPON3BOAUTEIbHOCTHI
u ucnoas3dopanuio 1111 u moxcucTemMbl BBOJA/BHIBOAA. ITA CTATUCTUKA XPa-
HUTCS B CJIOBApe OAHHBIX U OIMCHLIBAGTCA B IIOCJEAHEM pasiesie 9TOH
raaBbl — «TabGauIbl cI0BApPA JAHHBIX » .

9Tu cTaTHUCTUYECKUE NJaHHBIE MOYKHO MCIIOJb30BATh IO OTAEILHOCTY MU
B COUETAHUM [OJS OUpeHeJeHUs IIOJHON CTOMMOCTH IIJIaHA BBIMOJHEHUS
B TepMUHAX KOJUYECTBAa Oollepaluii BBoja/BhIiBofga. CTATHCTUKY OTPAYKAIOT
KakK pasMep TabauIilbl, Tak U 00beM HEUCIIOJb30BAHHOTO ITPOCTPAHCTBA
B 0JIOKaX; MOCJIeTHUN IT0OKA3aTeJ b II03BOJISET OIIeHUTh, CKOJIBKO Olleparunii
BBOJZIa/BBIBOJIa IIOTpedyeTcs AJisd BBIOOPKU CTPOoK. CTaTHMCTHMKa WHAEKCOB
OTpasKaeT He TOJBbKO IVIYOMHY W IIUPUHY AepeBa MHAEKCa, HO U CTelleHb



OnTMMM3aLMs 3aMpPOCoB 145

VHUKAQJBbHOCTHU XPaHAIINXCA B HEM 3HaquI/II>JI — OT 39TOr'0O 3aBUCUT, HAa-
CKOJIBKO IIPOCTO GYZeT 0TOOPATh CTPOKU C IIOMOIIBIO JAHHOTO HHAEKCA.

TouHOCTH PAGOTHEI OIITUMU3ATOPA II0 CTOMMOCTH 3aBHUCUT OT TOYHO-
CTHU UCIIOJIb3YEeMBIX UM CTATUCTHUK, II03TOMY CBOEBPEMEHHOE 0OHOB-
JIeHVe CTATHCTUKY OBbII0O HeoOXOAMMO BcerJa. PaHbIle [id OleHKY
CTaTUCTUYECKUX JaHHBIX IIPUXOJUJIOCH IOJIb30BaThca SQL-koman-
moti ANALYZE. B 6osee cTapbIX BEPCUSAX MHOTHE aJMUHUCTPATOPEI
0a3 [IaHHBIX IIPUMEHAJMN TakXXe BcTpoeHHBIH PL/SQL-maker
DBMS_ STATS, B KOoTOpOM MMeeTCs P MPOIEeAYDP, ITOMOTAOIINX
aBTOMAaTH3UPOBATDH COOP CTATUCTUKH.

,.
o
=
-5

HeakTyanbHas CTATUCTHKA MOYKET BHI3BATH CHUYKEHIE [IPOU3BOLU-
TEJLHOCTH, II0ITOMY IIpoliefypa cOopa CTATUCTUKU ObLIA IOJIHO-
CTBIO aBTOMAaTHU3NPOBaHA. ARTI/IBI/ISI/IpOBaTB 9TOT MEeXaHU3M MOMXHO
usbuparensuo. Hanpumep, B Oracle Database 10g Mo:kHO BKJIIO-
YUTH ABTOMATUUYECKUN COOpP CTATHUCTUKU AJIS TAOJUI[BI, KOTODBIH
HAUYMHAETCS, CJIU CTATUCTHKA ycTapesa (To eCTh ¢ MOMEHTA IOCTe/-
Hero cbopa usmeHMIOCH Oosiee 10 TPOIEHTOB CTPOK B TA0IUIlE) WU
OTCYTCTBYET BOBCeE.

CraTHCTHKA IOMOTaeT ONTHMU3ATOPY IIPUHUMATE Iropasno 60Jiee 0CMbICIEH-
HbIe PeIleHUs IO BLIOOPY OINTHMAJILHOIO IIJIaHa BhIMOJHeHus. Hampumep,
MHOTAA ONTUMU3ATOPY HPUXOAUTCA BBIOMPATL MEMKAY ABYMS HHAEKCAMH,
B KOTOPBIX MOXKHO OBLIO ObI MCKaTh 3HaUeHMe. ONTUMMU3AaTOP IO CUHTAKCHU-
cy Mor OBl IIOCTaBUTHL ODOMM MHAEKCaAM OJAWHAKOBbI€ OIIEHKM W BBLIOPATh
IJIaH BLITOJHEHUS MUCXO/ U3 MOPAAKa uX moaBjaeHus B yciaosuu WHERE.
Ho onTuMmsaTop 1o CTOMMOCTHU 3HAET, 4TO B ofHoM nHAekce 1000 3anuceii,
a B apyrom 10 000. OH 3HaeT maske, 4TO B IIEPBOM HHAeKce ToJabKO 20 yHHI-
KaJbHBIX 3HaueHui, a Bo BropoM — 5000. CTtajio OLITh, CEJIEKTUBHOCTE 00JIb-
II1ero NHAeKCca ropasao BhIIIe, II09TOMY UMEHHO OH IOJYYUT 00Jee BHICOKYIO
OIIeHKY ¥ OyIeT MCIIOJIb30BaH JIJIsI BLIOJHEHU A 3aIIpoca.

B Bepcuu Oracle9i ecTh BO3MOXKHOCTH HACTPOUTH OITUMU3ATOP TAK, UTOOBI
Ipu BBIOOPE ONTUMAJILHOTO ILJIaHA OH YUYUTHIBAJ u ObicTponeiicrBue IIII.

TectupoBaHue 3¢ dpekTa HOBOMN CTaTUCTUKUN

WHorma BBI HEe XOTUTE OOHOBJIATDL CTATUCTUKY, ITOCKOJBKY pacipee-
JeHue NTaHHBIX B 6a3e JOCTUTJIO CTAOMIBHOTO COCTOAHUS WU 3aIIPO-
CBbI ¥ TaK BBITIOJHAIOTCS ONITUMAJILHO (MU, 0 KpaliHeii Mmepe, ¢ Ipu-
eMJIeMO¥ TIPOM3BOAUTENbHOCTHI0). Oracle mo3BosiAeT MCIBITATH HO-
BBIM HAabOp CTATUCTUK U IOCMOTPETh, HaAyT JIU OHU 00Jiee BEICOKYIO
MIPOM3BOUTEIbHOCTD, OCTABJISAA BOBMOKHOCTS BEDHYTHCS K CTAPOMY
Ha0o0py; BBl MOKETe COXPAHUTH CTATHUCTUKHU B OTHEJLHOUN TabiuIle,
a 3arem cobpaTh 3aHOBO. Eciiu mocjie TeCTUPOBAHUSA HPUIOKEHUS
C HOBBIMH CTATHUCTUKAMU BBl PEIIINUTE, UTO CTapble ObLIM JyUIlIe, TO
MOKHO OyeT MPOCTO BOCCTAHOBUTDL COXPaHEHHbBIE CTATUCTUKMU.
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9Ta BO3MOKHOCTH BKJIIOUAETCS M BBIKJIIOUYAETCS C IOMOIILIO IIapaMeTpa
nannuannsanuu. B Bepcum Oracle Database 10g mo ymoauauHuio cToOu-
MOCTB BBIUHCJIAETCA ¢ yueToM ctrouMocTu Kak {11, Tak m BBOza/BBIBOA.

Ho u npu manuuuu Bceii HeOOXOAMMOM MH(OpPMAIIMU IIepBbie BapHaHTHI
OIITMMM3aTOpPa II0 CTOMMOCTU UMeJHU cylllecTBeHHBIe nedeKThl. [lajke ecau
OTBJIEYBCS OT TOrO (hakTa, 4TO B HEM (KaK U B JiI000¥ mporpamme) ObLIN
OMINOKM, OINTUMH3ATOP II0JH30BAJICS CTATHUCTHUKOI, KOTOpas He AaBaja
IOJIHOI KapTUHBI COCTOSHUA CTPYKTYP JaHHBIX. B IIpeanIgyIneM mpuMepe
€IMHCTBEHHOE, UTO OINTHMU3ATODP 3HAJ 00 MHIEKCaX, — 3TO KOJUYECTBO
pasaunualonuxcs sHauenuii. Ho o pacupemeseHnr 9TUX 3HAUEHUU HUUETO
He O0bLIO M3BecTHO. Hampumep, GOJBIINI MHAEKC MOMKET comepsxars 5000
YVHUKAJbHBIX 3HAUEHU, KAXKJIOMY U3 KOTOPLIX COOTBETCTBYIOT JBE CTPOKU
B acconuupoBauHoi Tabauie. C Apyroii CTOPOHLI, MOKET CIYUYNUTHLCI TaK,
uTO OAHOMY 3HaueHu0 coorBercTByeT 5001 cTpoKa, a BCeM OCTaJIbHBIM —
1o ofHO¥ cTpoke. CeIeKTUBHOCTDh TAKOTO NHAEKCA OYAeT CYII[eCTBEeHHO 3a-
BUCETh OT 3HAUEHUA, YKasaHHOr'o B Kpurepuu oroopa. K cuactsio, ¢ Bepcunu
Oracle 7.3 ni1s1 MHOEKCOB IIOAAEP:KMBAIOTCSA T'HUCTOTPAMMBI, PeIIaolue
MMEeHHO 3Ty mnpobaemy. B Bepcusix mo Oracle Database 10g, xorga cratu-
CTHKAa co0MpaIach BPYYHYIO, IIOCTPOUTH TMCTOrPAMMEL MOXKHO OBLIO C II0-
morsio KoMauael ANALYZE INDEX.! Ee cuHTaKcHC OIMCAH B CIIPABOY-
Hot morkymeHTanuu Oracle SQL.

Kak noBnuaTb Ha paboTy onTMusaTopa no CTouMocCTu

HOBJ’II/IHTB Ha TO, KaK OIITHUMH3aTOpP IIO0 CTOMMOCTH BBI6I/IpaeT IIJIaH BBIIIOJI-
HeHNA, MOXKHO ABYyMsd ciiocobamu. Bo-mepBhIX, ¢ IIOMOIIBIO IapaMeTpa MHU-
nuanusanuu OPTIMIZER MODE. ITo ymosuauuio oH paBeH ALL _ROWS,
M 9TO O3HaUaeT CTpeMJeHMEe K MaKCUMAaJIbHOM IPONMYCKHOI CIIOCOOHOCTM.
3uauenre FIRST ROWS sacraBisgeT onTUMU3aTOP BbIOPATH ILJIAH BBITIOJI-
HeHNsA, ObICTPee BCeX BO3BPAIIAIOIINI IIepBhbie CTPOKH 3ampoca. IIpu sTom
MOJKHO 3aJ]aTh KOJMUYECTBO OTOMPAEeMbIX CTPOK. 3aJlaHle pPeKruMa HeMHOTO
HU3MEHdAET OLl€eHKHU, BBICTaBJIA€MbI€ OIITUMMN3aTOPOM, UYTO B HEKOTOPBIX CJIy-
yasgx MOXKeT IIPUBECTH K BLIOOPY APYTOro IIJIaHa BLEIIOJHEHN.

IToBaMATHL Ha pelIeHusa ONTHUMU3ATOPA MOYKHO M C IOMOIILIO 1n00CKA30K.
IToackaska — 9To He 0oJiee ueM KOMMEHTApPUii, 3aJaBaeMblii B OIIpe/esieH-
HOM (popmaTe B SQL-Komange. EcTh ciaenyioriie KaTeropuu MoACKa30K:

* II0ACKAa3KH, MpeAjaramlire N3MeHUTD 1[eJIb ONTUMU3AI1H;

® IIOACKA3KMU O IIOJHOM CKAHNPOBAHUU TAOIUIIEL;

® I[I0JCKA3KN O CKAHMPOBAHUU UHIEKCA;

* II0JCKA3KM O CKAHMPOBAHUU AMAIIa30HA NHAEKCA 110 YObIBAHUIO;
® IIOACKA3KM O OBICTPOM IIOJHOM CKAHHNPOBAHUY NHIEKCA;

1 T'mcrorpaMMBbI IOAJEPIKUBAIOTCA He MJIA WHAEKCOB, a AJIA CTOIOIOB TabJIMIL
U cobupatoTcsi cooTBeTcTBeHHO KoMmaunoit ANALYZE TABLE. — Ilpum. Hayu.
peo.
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® T[OJCKAa3KW O COeIMHEHWU, B TOM YHCJIE O COEJUHEHUU II0 UHIEKCY, CO-
eIVHEHUU C IIOMOIIILIO BJIOKEHHBIX ITUKJIOB, XEII-COeINHEeHNN, COeaU-
HEHUU COPTUPOBKOU U CIUSIHHEM, TeKaPTOBOM M APYTUX BUIAX COEIU-
HeHUS;

* IIpoume MOACKA3KHU, BKIUAA MOACKAZKHY O IIYyTHU AOCTYIIA, O IPeo6paso-
BAHUAX 3aIIPOCA U O IAPAJJIeIbHOM BLIITOJTHEHNN.

C moackaskaMu CBsI3aHBI cBOU Npo0eMbl. Ilo/icKa3Ka BBITJISAUT KaK KOM-
MEHTAPUH, YTO HATVISAHO BUJHO U3 CJEAYIOIIEero IPOCTOro npumMepa. 3aech
IOJICKa3Ka 3aCTaBJIAET ONITUMU3aTOP UCI0JIb30BaTh AJA Tabauiisl EMP mH-
nexc EMP_IDX:

SELECT /=+ INDEX(EMP_IDX) %/ LASTNAME, FIRSTNAME, PHONE FROM EMP

Ecau moackaska HaxoguTCA He B TOM MecTe SQL-KoMaHIbI, MM KJII0UeBOe
CJIOBO HATIMCAHO HENPABUJIbHO, NN UMS CTPYKTYPHI JAHHBIX M3MEHUJIOCH,
TaK YTO IOJACKa3Ka OOJIbIIle He OTHOCUTCA K CYIIECTBYIOUIEH CTPYKTYpPE, TO
oHa OyZeT IMPOCTO IPOUTHOPUPOBAHA KaK OOLIUHBIN KOoMMeHTapuii. Tak Kak
HoJCKa3Ka ABJIsgeTcsA YacThbio SQL-KoMaHIbI, KOT/Ia OHA IIepecTaeT paborarTh,
HaWTH U UCIIPABUTH OIIMOKY OUeHb ¥ OUeHb HeJlerko. Kpome Toro, ecau moa-
CKa3Ka BKJIIOUEHa, UYTOOLI 00OWTM OMIMOKY ONTHUMK3AaTOpPa, KOTOpas BIO-
CJIeICTBUH yCTPaHEHa, TO IIpu 00paboTKe 3ampoca MCIpaBJIEeHHBIN (1, BO3-
MOJKHO, YJIYUIIIEHHBIN ) OITUMKU3ATOP BCE PABHO He OYAEeT NCII0JIb30BAThCA.

OnHAaKO CBOS HUIIA Y TTOICKAa30K UMeeTCsA, HalpuMep, B caydae, Korjaa pas-
PaboTUNK OIIpe e InJI HOBBIH THUII JaHHBIX,, IIPEAIIOIATAIOIINHA CIIeINaTbHBIA
TUul goctyna. ONTUMMI3aTOP He CIIOCO0eH IMpeaBUeTh 0COOEHHOCTH OIIpee-
JAeMBIX II0JIb30BaTeJeM THUIIOB, HO IIOJCKAa3Ka, BOBMOYKHO, IIOMOXKET eMy
BBIOPATh IPABUJIbHBIN IYTh JOCTYIIA.

JomonHuTe bHAS MHPOPMAIIHA O TOM, KOT/Ia CTOUT O0PATUTHCS K ITOACKAa3-
KaM, ecTb BO BpesKe «IIpmHUMATE Ji BEPAUKT OIITUMU3ATOPa» HUKE B 9TOU
rjiaBe.

3apaHue peXxnmMma ontmmMmmniatopa

B mpeapigyimeM pasmese MBI YIOMSHYJM IBA PEKMMa ONTHMU3ATOPA —
ALL ROWS u FIRST ROWS. o Beixoga Bepcuu Oracle Database 10g cy-
IIIECTBOBAJIO €IIle BA PeKUMa:
RULE

3acTaBJiseT UCI0Jb30BATh OIITUMHU3ATOP 10 CUHTAKCUCY.
CHOOSE

OcraBasier BBIOOP ONTHMHU3aTOpa Ha yecMoTperue cepBepa Oracle.
IIpu pa6ore B peskume CHOOSE, KoTopbIit paHbIlle IPUHUMAJICS II0 YMOJI-
yaumnio, Oracle BeIOMpPAS ONTUMU3ATOP IO CTOMMOCTH, €CJIM XOTs ObI IJIs
OHOM M3 YIOMSAHYTBIX B 3aIrpoce Tabuil mMeaach craTuctTuka. [[as Tab-

JinIr 6e3 CTATUCTUKY OIITUMHU3AaTOP CaM JeJiaJl CTaTUCTUYecKue oeHKu. Ee-
Ju BbI paboTaeTe co crapoii Bepcueii Oracle 1 moab3yeTech OITUMU3aTOPOM
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II0 CUHTAKCUCY, TO MOXKETe CIIPOCUTDh, MUMEET JIX CMBICJ II€PEeXOAUTh Ha 00-
Jiee IO3JHIOI0 BEPCUIO, B KOTOPOM €CTh TOJBKO OIITUMHU3ATOP II0 CTOUMOCTH.
PaccMoTpuM LOCTOMHCTBA IIOCJIEAHEr0 00jiee IPUCTAIBHO.

Hosble Bepcuun CYB/[l n onTummnsaTop No CTOUMOCTU

OnTruMMU3aTOP IO CTOMMOCTY MPUHKIMAET PellleHnsd, Biaajaesa 0ojee IMOJIHO
uHpoOpMAaIKeil 0 CTPYKTypax B 0asze HaHHBIX. XOTs ero JOruka m Hebesy-
mpeuHa, OH BCe JKe JeJaeT ropasjo 00jiee TOUHbIE OI[EHKHU 11 COBEPIIIEHCTBY-
eTcdA B KayKJIOU HOBOY BEPCHUU.

B onTuMmusaTope 1Mo CTOMMOCTH K TOMY K€ YUUTBIBAIOTCS BCE YJIYUIIIEHU
¥ HOBOBBejeHus1, BHocuMble B CYB]I Oracle. Hampumep, oH moHUMAaeT, KaK
BJIMSAIOT Ha IIJIaH BBIIOJHEHUS CeKIMOHMPOBaHHBIE Tabauiibl. OunrumMusa-
TOP IO CHUHTAKCHCY HHUYEro 0 HuUX He 3HaJ. ONTUMH3aTOpP IO CTOMMOCTU
MPaBUJIBLHO CTPOUT IIJIAH BBHITIOJHEHUS 3aIPOCOB K CXeMe THUIIAa «3Be3Ja»,
HIXPOKO IMIPUMEHIEeMOM B XPAaHUIUIIAX HAaHHBIX, TOIJa KaK OINTHMI3ATOP
IO CUHTAKCUCY He ObLI J0PaboTaH ¢ yUeTOM TaKUX 3aIIPOCOB U MHOTHUX APY-
TUX 0COOEHHOCTE! aHAIUTHYeCKHuX npuioskennii. Kopmopamnua Oracle ge-
CTHO IpenyIpexkaia O CBOeM HAaMEPeHUU CHeJaTh OITUMU3ATOP II0 CTOU-
mocTu eduHcmeenHuvim ontumusatopom aast CYB]I Oracle eirre B To Bpems,
Korga moazep:kuBainchk oba. M ¢ Beixogom Bepcum Oracle Database 10g
MOAeP KKa ONTIMHU3aTOPAa [0 CUHTAKCHUCY OblLIa IpeKpallieHa.

MpuHUMaTb NN BEpAUKT onTUMM3aTopa?

Hexkoropbie comHeBaoTca B 3(PEKTUBHOCTH ONTUMM3AIIUN 3aIIPO-
coB B Oracle, ocob6enHo ecau paboraior ¢ Bepcuamu g0 Oracle Databa-
se 10g, rae s HACTPOUWKHU YACTO HPUXOAUJIOCH 3aIlyCKaTh CIleHa-
puu. Bo3aMo:KHO, BaM BCTpeUasinCh CUTYalluu, KOTAa OIMTUMU3ATOP
BBIOMPAJ HEIPABUJILHBIN IIJIaH BHITOJHEHUA, UTO IIPUBOAUIO K CHU-
JKEeHUIO0 TPOU3BOAUTENLHOCTH. BO3MOKHO, V Bac BOSHUKAJIA MBICJb,
YTO BBI JIYUIlIe OIITUMU3ATOPA IOHNMAaeTe CTPYKTYPY U CIIOCOOBI 00pa-
I[eHNUs CO CBoeli 6a30ii JaHHBIX. V1 MOSTOMY BbI IpuUOeraan K IIOJ-
CcKa3KaM, CTPeMsCh 3aCTaBUTh OINTHMU3ATOP BBLIOpPATH IIJIaH, KOTO-
PBIi Kasajicsa BaM IPAaBUJIbHEIM.

Mgzl pekoMeHIAyEeM BO BCEX CJIyUYasiX HJOBEPUTHLCS OINITUMUIATOPY U He
IOJCKAa3bIBATL eMy. X0TdA paspadorunku Oracle, mucasBIie OITUME-
3aTOp, HUUEro He 3HAJIM O Balllell KOHKPEeTHOH 6ase MJAaHHBIX, B UX
pacmopskeHn ObLIO HEMAJO OTKJINKOB II0Jb30BATEIe, OrPOMHBII
OIBIT 1 3HaHUe ToTo, Kak Oracle oopabaTrsiBaeT 3ampockl. OHU CIpo-
€KTHPOBAJIN OITUMHU3ATOP II0 CTOMMOCTH, TaK YTOOBI OH 3(p(peKTuB-
HO BBITIOJIHAJ BCE BUBI 3aIIPOCOB, IIPEABABIAEMbBIX CEPBEPY.

KpOMe TOro, y onTmMmsaTopa I10 CPaBHEHHUIO C BaMM €CTb TPHU IIpe-
NMYyIIlecTBa:
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e OH BUIHUT CTPYKTYPY Bceii 6a3nl JaHHBIX. MHOrme 0a3bl JaHHBIX
Oracle moagep:X1MBaOT Pa3HO0OpPa3HbIe IPUIOMKEHNS U II0Jb30Ba-
TeJiel, TaK YTO BIIOJHE MOXKET CTAThCSA, UTO Ballla CHUCTeMa HC-
MOJIL3YyeT JaHHbIe COBMECTHO ¢ KAKUMU-TO APYTUMU, IIO3TOMY 00-
I1asi CTPYKTypPa U COCTAB JaHHBIX HAXOMSATCA BHE BAIlIero KOHTPO-
as. K Tomy ke BbI, CKOpee BCero, IPOeKTHUPOBAIN U TECTUPOBAIN
CBOU CHCTEMBI B OTPAHNUYEHHOM OKPYsKEHNUN, TAK YTO BAIIIY IPEJ-
CTaBJeHUA 00 ONTUMAJILHOM ILJIAHE BBIMIOJHEHUA He 0013aTeIbHO
OTBEUYAIOT peayibHOI IMPOMBIIIJIEHHO cpele, OCOOEHHO ecJu OHa
DBOJIIOIIOHUPYET.

e OnTMMM3aTOP BUAUT AMHAMHWYECKU MU3MEHSAIOIYOCA KapTUHY 6a-
3bl ¥ XPAHAIIUXCA B Hell JaHHBIX. Mcoab3yeMas UM CTaTUCTUKA
MOKEeT MEHATHLCS IPU KaKAOM aBTOMATHU3UPOBAHHOM cOope. Ilo-
MHMO U3MEHSAIOIIeNCs CTaTUCTUUEeCKO NH(MOPMAaIliy BHYTPEeHHIE
MeXaHU3MbI OIITUMM3ATOPa TaKsKe IPUCIOCAa0INBAIOTCA K U3MEeHe-
HUAM B paboTe 6a3bl qanubix. Haunnasa ¢ Bepcun Oracle9i onTumu-
3aTOpP IO CTOMMOCTY IIPMHWMAaeT BO BHUMAaHWE OLICTPOJEMCTBUE
III1, a ¢ Bepcuu Oracle Database 10g yunTbiBaeT u OOy CTATH-
CTUKY IIOJICICTEMBI BBO/IA,/BLIBO/IA. 3aCTABJISAA OIITUMU3ATOP BLIOM-
paTh KOHKPETHBIH IIJIaH BBITIOJHEHUS C TTIOMOIITBIO TTOACKAa3KM, BHI,
BO3BMOYKHO, OTKa3bIBAETECH OT BCEX ITUX YCOBEPIIIEHCTBOBAHM!IA.

e HeynmauHblil BRIOOP OITHMU3ATOPA MOYKET CBUIETEIbCTBOBATE O Ka-
KOM-TO YIIYIIIeH! B Baleii 6a3e faHHLIX. B GOJIBIIIMHCTBE caydae
OIITUMM3aTOP HAXOOUT OHTI/IMaJIBHBIfl IIYTHh BBIIIOJIHEHUA 3aIIPO-
ca. To, uTo BaM mpeacTaBIAeTCs OIIMOKON OIITIMKU3aTOpPa, Ha ca-
MOM JieJjie MOXKeT 6BITB BBI3BAHO HEJOIIOHMMAaHMEeM IIPHUPOAbI 6&351
IAHHBIX WK Je(eKToOM IPOeKTHUPOBAHUSA Jubo peajmusanuu. Ha
omnbKax HYKHO YUUTBLCS, IOSTOMY BCEr/a II0Jb3yNTeCh BO3MOK-
HOCTBIO JyuIlie padobpaThbes B padbore Oracle BooOIIie 11 ONTUMU3A-
TOpa B YaCTHOCTH.

CoBeTyeM 3ayMaTbCA O IPUMEHEHUH IIOACKA30K TOJIBKO B TOM CJIY-
Yyae, KOrJa BBl [JOCKOHAJIBHO WCCIAEAOBAJIN HIPUYUHBI TIPOBIEMBI
¥ TIPUTILIA K TBEPAOMY YOEKAEHUI0, UTO 6e3 I0CKa30K He 000UTHUCH.
CuHTakcuc mojckasok 6s11 BKI4eH B Oracle SQL Kak croco6 BeIITy-
TaThCA M3 UCKIOUUTENHHON CUTyaluu, a He JJid 00X0/ja OITUMHI3a-
Topa 3anpocoB. Eciu Bl CTOIKHYJINCH C aHOMAaJbHON IPOU3BOLY-
TeJbHOCTBHIO U B pe3yJibTaTe MCCJJAEeNOBAHUA IIPUIILJIN K BBIBOAY, YTO
ONTHUMM3AaTODP BHIOUMPAET HENPABUJIbHBIN IJIaH BBIIMOJIHEHUS, TOTAA
¥ TOJIBKO TOrJIa IIPUMEeHeHNe MOJCKAa3KH OMIPaBIaHHO.

Ho gake B 9TOI CUTyaIlliy MEI COBETYEeM IIOHAOIIOLATH 34 IOBEJEHM-
eM 3aIpoca ¢ MOACKAa3KO0M B MPOMEIIILIEHHOH cpeae, 4a0bl yOeAUThCS
B TOM, 4YTO HaBH3aHHBIIjI IIJIaH BBIIIOJIHEHUA U B Heﬁ pa60TaeT OoITu-
MAaJIbHO.
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M5l XOTUM HATIOMHUTDL OJMH ACIEeKT IIPOeKTHPOBaHU A 0a3 faHHbIX. Kak Obl
HU OBIJI XOPOIII OITUMU3ATOP IO CTOMMOCTH Ha CeTOAHSA, 9TO He IMaHaies OT
BcexX MpobJieM ILJIOXOr0o IIPOeKTUPOBAHNA 0a3bl MJIN HPUIOKEHNs J1ubo He-
OpaBUJILHOTO BEIOOPa 000pyI0BaHMA 1 NIAT(OPMBI XpaHeHuA. Jarlie Bcero
HU3Kas IIPOU3BOAUTENHLHOCTE O0BbIACHACTCA HEYAAUHLIMU PEIIeHUAMU Ha
aTalle IPOeKTUPOBAHUS UK PAa3BePTLIBAHUS.

COXpaHEHMe niaHoOB BbINOJIHEHUA

BriBaeT, UTO HY’KHO IIOMEIIATh OITUMU3aTOPY BEIUNCJIATD HOBBIH IIJIAH IPU
Kaxxkgom noayuenuu SQL-sanmpoca. Hanpumep, BBI mmojlaraere, 4To HACTY-
IIIJI MOMEHT, Korga SQL paboTaeT onTHUMAJILHO 1 He HYKHO B JaJIbHEHIIIeM
MEeHATH ILJIaH, KaK Obl HU MeHAJICS ONITUMU3AaTOp UM caMa 0a3a JaHHbBIX.

Hauwunas ¢ Bepcuu Oracle8i MOKHO c0O30aTh XPAHUMYIO CXeMYy NJAAHA Bbl-
noanenus (stored outline), B KoTOpoil 3aIIOMUHAIOTCA ATPUOYTHI, UCIIOJb-
3yeMble OITHIMHU3aTOPOM IIPU IIOCTPOeHNH IIaHa. iMes XpaHUMYIO CXeMy,
ONITUMHU3ATOP MPOCTO MPUMEHUT 3aOMHEHHBIE aTPUOYTHI AJS IMOPOKIE-
HU IJIaHA BeIMoJHeHUs. B Bepcunu Oracle9i MoKHO TaKKe pelaKTHUPOBATH
MOJACKAa3KU, COXPaHeHHbIE BMECTe CO CXeMOii IIaHa.

B Bepcuu Oracle Database 11g mpeaiaraerca mpeo6pasoBaTh XpaHUMbIe
CXeMbl ILIAHOB BHINOJHEHUA B 6a3uc SQL-nniana (SQL plan baseline). Te-
eph B AOIOJHEHVE K PYUYHOH 3arpyskKe ILJIAHOB MOKHO HAaCTPOUTH CepBep
Oracle Tak, 4TOOBI OH aBTOMAaTHUUYECKHU COXPAHSJ MCTOPUIO IJIAHOB B 3TUX
6asucax. B mcropuueckue gfaHHBIE BKJIOUAIOTCA TeKceT SQL-3ampoca, xpa-
HUMas cxeMa IIJaHa, IepeMeHHbIe CBI3hIBAHUS U OKPYKeHue, B KOTOPOM
BBITIOJIHsJIACh KoMOuaanusa. ITpu komouaanuun SQL-3ampoca Oracle cua-
yajia BHI3BIBAET OINTHUMM3aTOP II0 CTOMMOCTH, UYTOOBI TOT CreHEePUPOBAJ
TJIaH, a TOTOM CPaBHUBAET MMOJYUYEHHBIH IIJIaH ¢ COITOCTABUMBIME Oa3ucamMu
SQL-1m1aHOB, BEIOMpPAA B UTOTE IIJIAH ¢ HAUMEHbBITell CTOMMOCTBIO.

CpaBHeHVIe ni1aHOB BbIMOJIHEHUSA

B kakgoit HOBOII Bepcuu Kopmopaiiusa Oracle BHOCUT M3MeHEHUI B ONTHU-
musaTop. IIpeamosaraercs, 4To 00Illee KAUYECTBO PeIlleHnl, MPUHUMAaeMbIX
OITUMU3AaTOPOM, IIOBBICUTCS, HO JasKe YJIYUIITeHHBIT OITHMKU3aTOP B HEKO-
TOPHIX CAYUAAX MOKET CO3IaBaTh ILJIAHLI, IPUBOAAINNE K CHUIKEHUIO IIPO-
N3BOOUTEJIBHOCTH.

NucrpymenTt SQL*Analyzer mo3BojsieT BLIABUTH HOTEHIIMAIbHEIE IIPO0JIE-
MbI, BbI3BaHHBLIE MOJepHU3aInueil ontumusatropa. OH cpaBHUBAaET ILJIAHBI
BbITTOJTHEeHUS SQL-KoMaHI, BCTpeUaloIuXCcsa B BallleM IPUI0KEHUN, U II0-
MeUaerT Te U3 HUX, IJIA KOTOPBIX IJIaHbI Pa3IUYaIOTCA.

BriaBuB Takue Komauabl, SQL*Analyzer BeIMOIHAET UX B 000UX OKPYKe-
HUAX U COOOIIIAeT O IPOU3BOAUTEIHLHOCTA U MOTPEOJEHUN PECYPCOB B KaK-
mom cayuae. Xorsa SQL*Analyzer He crocobeH 000NTH IMOTEHIIHAJILHBIE
npo0seMbl, BBIBBAHHBIE MOJepHHU3AIMell OINTHMHU3aTOpPa, OH 0e3yCJIOBHO
YIPOIIIAaeT pelleHne JOBOJIbHO CA0MKHON 3aau TECTUPOBAHUS.



AHanu3 nnaHa BblNonHeHUs 151

B Oracle Database 11g umeercsa rak:xke pyuxnua Database Replay. Oua pe-
THUCTPUPYET pabouyr HATrPy3Ky B HPOMLIIIJIEHHON CHCTEME W IO3BOJISIET
BOCIIPOM3BECTH €€ Ha TeCTOBOM. ITO JAaeT BO3MOMKHOCTH IIPOTECTUPOBATH
peasibHbIe CUTyalluy, BOSHUKABIINE B MPOMBIIILJIEHHON cuCTeMe, C HOBOM
KoH(purypamueii uin sepcueii 6assl Janubix. IIpu srom Database Replay
MOKaKeT MOTeHI[MaJbHbIe IIPO0JeMbl C IPOU3BOAUTEIbHOCTHIO HA H3Me-
HUBIIIeMcA mraTdgopMme.

MpousBoaAnTenbHOCTb U ONTUMM3ALNSA

3azaua oNTUMHU3aTOPa — BREIOPATh HAUJIYUIINH IIJIAH BBITIOJIHEHUS 3aIpoca.
Ho stum onTuMusarusa o0111eii Ipou3BOIUTEIbHOCTY 6a3bl JAHHBIX JAJIEKO
He ucuepnsiBaercs. [IpousBogurenbrocth CYB]I Oracle — Tema riaBbr 7.

AHanuns nnaHa BbINoJIHeHUSA

Onrumusarop 3amnpocoB B Oracle aBromMaTrueCcKy BbIOMPAET IIJIAH BBIMOJI-
HEHUA VI KalKIO0T0 IPeAbABJIEHHOTO 3ampoca. I XoTa B 001I[eM U IeJIoM
OH CIIPABJISIETCS CO CBOEH 3ajauell HEIJIOXO, OBIBAIOT cjaydyau, KOTZa Ha-
OaromaeMas IPOM3BOLUTEIbHOCTD IIO3BOJIAET IPENIOTIOMKUTD, UTO UCIIOJIb-
30BAHHBIN IIJIaH HE ONITUMAJIeH.

EnuncTBeHHBIN CITIOCO0 MOHATH, KaKOH IIyTh B JeHCTBUTEJIbHOCTHU BBHIOPAJ
ONITUMU3ATOP, — UBYUUTH CTPYKTYPY ILJaHa BbIOJHeHUs. [IJa 9ToH 1ieau
B Oracle ecTh aABe TeKcTOBbIE YTUINTEI. OHU ITO3BOJISAIOT Y3HATH, KaKue IIa-
ru CYB]] Oracle BeimosiHsIa AJIs1 M3BJIeYEHU, 0OTOOPA U BO3BpaTa JaHHBIX
II0JIb30BATEIO.

ITepBoIit 13 YHOMAHYTHIX HWHCTPYMeHTOB — SQL-komamga EXPLAIN PLAN.
Ecau BeinmosHuTE ee ¢ KiaoueBbIM cioBoM FOR u SQL-kKomaumoit, oad KOTo-
poii TpebyeTcs MOJYUYNUTh IJIAH BLIIOJHEHUA, TO OITUMMU3ATOP II0 CTOUMO-
CTY BE€PHET ONMCAaHNe BbIOPAHHOIO IIJIAaHA W OJHOBPEMEHHO IIOMECTUT €ro
B HEKYIO TabauIy 0as3bl JaHHBIX. BIIOCJIEACTBUU AJIA HMOJYUYEHHUSA TOTO Ke
ILJIaHA MOYKHO BBIIOJHUTE B SQL*Plus 3anpoc, moxasauHblil Ha puc. 4.5.

IInau BEIIOJIHEHUA IPEACTABJICH II0CIeL0BATEIbHOCTEIO CTPOK B TA0IHIE —
10 OJHOM JJIs KaXKIOro IIara Iporeayphl BLIMOIHEHNA 3anpoca. Onrumu-
3aTOp BKJKOUAET TaKske MH(OPMAIMIO, Ha OCHOBE KOTOPOM IPUHUMAJ pe-
IIeHNnA, HAIIPUMED IOJHYIO CTOMMOCTD KasK/JA0T0 II1ara 1 HeKOTOPbIe CTATH-
CTHYEeCKNe JaHHBIE.

Bce aT0 3anucrwiBaercsa B Tabauily 0as3bl JaHHBIX. 10 yMOJIUYaHUIO OIITUMU-
3aTop ucnoab3yer Tabauny ¢ umeieMm PLAN TABLE, mosTomy He 3a6yab-
Te co3maTh ee nepen 3anyckoM EXPLAIN PLAN. ([Ins cos3ganusa TabInITbI
PLAN TABLE B xommiekt mocraBku Oracle BKJIIOueH cueHapuit utlx-
plan.sql.) Dononuurensryio naGopmaruio o komanae EXPLAIN PLAN Bu
Halgere B fokymenTtaruu Oracle.

Wuorpa tpebyeTcsa IPOaHAIHN3UPOBATH IIJIAH BBIIOJHEHUS OSHONM KOMAH-
nel. Brakom cayuae cuatakcuca EXPLAIN PLAN mocrarouno. Ho uto,
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SQL> EXPLAIN PLAN FOR
2 SELECT DNAME, ENAME FROM EMP, DEPT
3 WHERE EMP.DEPTNO = DEPT.DEPTNO
4 ORDER BY DNAME

Explained.

SQL> SELECT OBJECT_NAME, OPERATION, OPTIONS FROM PLAN_TABLE ORDER BY ID

OBJECT_NAME OPERATION OPTIONS
SELECT STATEMENT
SORT ORDER BY
NESTED LOOPS
EMP TABLE ACCESS FULL
DEPT TABLE ACCESS BY INDEX ROWID
SYS_C004911 INDEX UNIQUE SCAN

6 rows selected.

Puc. 4.5. Pe3ynvmamoel aHAAU3A NPOCTOL KOMAHObL C NOMOWBIO
romanovt EXPLAIN PLAN 6 SQL*Plus

€cJI’ JKeJjlaTeJIbHO IIOCMOTPETh Ha IJIaAHbI BBIIOJTHEHU A I1eJI0H Irpy sl SQL-
komauza? Tormga MOKHO MOATOTOBUTH (halll TPACCUPOBKU HMHTEPECYIOIINX
Bac KOMaH] 1 BOCIIOJIb30BaThCs Apyroi yruaurtoii, TKPROF, koropas BbI-
BOJIUT Pe3yJabTaT 00pabOTKU 9TOTO CIMCKa B (paitg B 6ojsee yaoOHOM OJis
BocupuaTus ¢opmare. Ilpu ucnonbzopanuum TKPROF nna HacTpoiiku
OPUJIOKEHUN MOMKHO TaK:Ke IpuMeHuTh nHeTpyMeHT SQL Trace niis rene-
paiuu (aiiya, comepKallero npeabaBiaaBiueca SQL-3ampocsl.

ITpu samycke TKPROF my:xHO 3amaTsh KatoueBoe c1oBo EXPLAIN, Tak Kak
MMEHHO OHO YKasbIBaeT Ha TO, UTO IJA KasKIOi coaepskalieiicsa B (paiiie
TpaccupoBKu SQL-KoMauasl TpebyeTcsa BBIMOJIHATE KomMauay EXPLAIN
PLAN. Mo:xHO TaKsKe YKa3aTh IIOPSAA0K COPTUPOBKU PEe3yJILTATOB PAaOOTHI
TKPROF. Hanipumep, MOKHO OTCOPTHPOBATh SQL-KOMaHIBI IO KOJIMTUYECT-
BY BBITIOJIHEHHBIX OoIlepanuii ¢husnyecKoro BBojga/BbIBOA, 10 BpEMEHH, I10-
TpaueHHOMY Ha pPasbop, BHIMIOJHEHNEe NI BEIOOPKY CTPOK, II0 O0IIeMY UKC-
JIy 3aTPOHYTHIX CTPOK.

Haa yruautsel TKPROF ¢aitn TpaccupoBKY — 3TO UCXOMHBINM MaTepuai. Ta-
Kue (pamyibl CO3mAIOTCA AJISI OTIAENILHBIX ceaHcoB. PopmupoBaHue Gaiiia
TPACCUPOBKM MOXKXHO HAUATh, 3aIIyCTUB HCCJIEAyeMOe IIPUIOKEHNE C HEeKO-
TOpBIM (1aroM (ecJi OHO HAIIMCAHO B OJHOM 13 npoAaykToB Oracle, Hampu-
mep Developer) nin ABHO BKJIIOUUB COOTBETCTBYIOIIUM PEIKUM C IIOMOIILIO
Bbei3oBa EXEC SQL nianm SQL-xkomauaer ALTER SESSION B nmpuio:keHuu,
HanucanHoM Ha 3GL-aswike. IIpolece TpacCUpPOBKY, KaK Bbl, HABEPHOE, 0-
rajajnch, MOXKET 3aMeTHO CHU3UTL MPOU3BOAUTEIHHOCTH ITPUJIOKEHUST,
TIO9TOMY BKJIOUAMTE €T0, TOJbKO KOTZA 3TO HEOOXOIMMO IJIs1 TUaTHOCTUKH.
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VYBumeTsh IIaH BBIIOJIHEHNA KoMaHa SQL, oTpebIaIuX 0COOeHHO MHOT'O
pecypcoB, Mo:KHO Tak:ke B Enterprise Manager. HacTpoiika SQL-komaHzg —
IajieKo He TpuBUAJIbHAA 3amaua, Ho yTuanTel EXPLAIN PLAN u TKPROF
IIO3BOJIAIOT z:o6pa'rbc;1 A0 CaAMBIX ICTOKOB pemeHnﬁ, IIPMHATHIX OIITUMU3a-
TopoM. UTOOBI HAYUYUTHCS YUTATH IJIAHBI BHITIOJHEHUS, HAJ0 IIOTPEHUPO-
BaThbCA, HO BCe PABHO 9TO JIyUIlle, YeM Huero. B KpynmHoMacIITabHbIX IIPO-
eKTaxX paspaboTUYMKM YacTo IIepelaloT pesyJbTaThl BBINMOJHEeHuaA EX-
PLAIN PLAN pans sHanucanubIX UMU SQL-3a1pocoB agMuHHCTPATOPY Oa-
3bl JAaHHBIX, WM 3TO CUHTaEeTCdA OlIHOfI nu3 (I)OpMaJILHLIX COCTaBJIAOIIINX
oTuera O IPOoJeIaHHOK paboTe. XOTA 3TO M OTHIMAET BpeMs, 3aTO rapaHTH’-
pyeT, utTo SQL-3amIpochl TIATEJBHO OTJAKEeHbI Iepe] 3allyCKOM B IIPO-
MBIIIJICHHYIO 9KCILJIyaTaIllnuIo.

SQL-KOHCynbTaHThI

B Bepcuio Oracle Database 10g mo6asyien uncrpymesT SQL Tuning Advi-
sor. OH mpegHasHaUeH AJA aHAJIN3a OITHUMAJbHOCTHU OTAEJIbHBIX SQL-Ko-
MaHJ ¢ TIOMOIbI0 paboueii HATPY3KU, KOTOpas coOMpaeTcsa B aBToMaTHye-
ckoMm pemnosuTopuu Harpy3km (Automatic Workload Repository) mam
mpeabaBaAsaeTcS BaMu. 3aKoHUUB aHaaus, SQL Tuning Advisor Beigaer pe-
KOMEeHJal[uu, HalpruMep: OOHOBUTH CTATUCTUKY, JOOABUTH MHAEKCHI M
co3path SQL-npoduis. [Ipoduas xpanurcs B 6aze JaHHBIX U UCIOJIb3yeT-
CdA B KaueCTBe IIJIaHa OIITHUMU3AIIVHU IIPU IIOCJIEAYIOIINX BBIIIOJTHEHUAX KO-
MaHIbI. ITO II03BOJISAET «IIOIIPaBUTBH» OIINOOUYHEIE IIJIaHBbI, HE Tporasa uc-
xogHble SQL-KoMaHIbI.

ITOT UHCTPYMEHT YaCTO MUCIIOJIb3YIOT COBMECTHO ¢ KoHCyJIbTauToM SQL Ac-
cess Advisor, KOTOpPBII OaeT PeKOMEHJAIMKM II0 MAaTepPHUAIN30BAHHBLIM
IpeAcTaBJIeHUuAM u uHAekcaMm. B Bepcum Oracle Database 11g pyuximunu
SQL Tuning Advisor u SQL Access Advisor 06'beIUHEHLI B HHCTPYMEHTE
SQL Advisor, a Takske BKJIIOUeH HOBLIII KoHcyJabTaHT Partition Advisor.
ITocnenuuit JaeT COBETHI II0 CEKITMOHUPOBAHUIO TAOIUIL, MATePHUATU30BAH-
HBIX IPEJCTABJICHUN U NHIEKCOB JJIA JOCTUMKEHNS MaKCUMAaJIbLHOMN IIPOoun3-
BOOUTEIHLHOCTH.

Tabnuubl cnoBaps JaHHbIX

OcHOBHOe HasdHaueHUe caoBaps JaHHBIX B Oracle — XpaHUTH HaHHBIE, OIIH-
CBHIBAIOIE CTPYKTYPY PasJIMUYHBIX 00BEKTOB M3 0a3bl JaHHBIX. IloaTomMy
CJIOBaph BKJIIOUAET MHOYKECTBO IIPEACTABJIEHUI A5 MOJyUYeHusa nuhopma-
nuu 06 aTpubyTax U COCTaBe CTPYKTYP JAHHBIX.

JJ1st Ka)I0ro 13 MepeuncJIeHHBIX HUKe IPeICTaBIeHN eCTh TPY BapuaH-
Ta, 0003HaUaeMbIX TpeuKcaMu:

DBA_

Brurrouaet Bce 00bEKTHI, MMeOIIIecA B 6ase faHHBIX. 14 gocryma K Ta-
KUM IpefcTaBIeHuAM TpedyioTca mpuBuiaeruu DBA.
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USER_

Braoouaer TOIBKO 00bEKTHI U3 CXEMbI TEeKYyIIero rojib3oBaTeJid.

ALL

Braouaer Bce 00b€KTBHI, K KOTOPBIM TEKYIIHII I0OJb30BaTeJlb MMEET
moctymn. Eciu y Hero ectb mpaBa JOCTyHa K O0BEKTaM, XPAHAIIUMCS
B CXeMe JPYTroro IoJIb30BaTeld, OHU TaKiKe OTPAKAITCA B BTOM IIPeA-

CTaBJICHUMU.

ITOo 03HAYAET, HAIPUMED, YTO K TaOJIUIIAM OTHOCATCS TPU IIPEICTABICHUS:
DBA TABLES, USER_TABLES u ALL_TABLES.

B Tab6i. 4.2 mepeuncieHbl HEKOTOPbIe HanbojJee YIOTPeOUTeIbHEIE IPe/-
CTaBJIEHU A, OIIMCHIBAIOIINE CTPYKTYPHL JaHHBIX.

Tabauya 4.2. Crosapruie npedcmagienus, Onucsléanuue cCmpykmypsl 0aHHbLX

CioBapHOe mpeacTaBiIeHue

Tun nadopmanuu

ALL_TABLES

TABLES
TAB_COMMENTS
TAB_HISTOGRAMS

TAB_PARTITIONS

TAB_PRIVS*

TAB_COLUMNS

COL_COMMENTS

COL_PRIVS*

LOBS

VIEWS
INDEXES

IND_COLUMNS

IND_PARTITIONS

HNuadopmamua o6 00BEKTHBIX U PEJANVOHHBIX Tab-
Iunax

WNudopmanus 0 peasaiuoOHHbIX TabJIUuIax
KomMeHTapuu K CTPYKType TaOJIuIL

CraTucTuyecKre JaHHBbIe 00 HCIOJL30BAHUMN Tab-
JIAILR

Nudpopmanusa 0 CeKIUAX OJIA CEeKIMOHMPOBAHHBIX
TaOIHIL

Pasinunble IpeACTaBIeHN, KACAIOIeCs IPUBUIIe-
ruil IJd JocTyla K Ta0auIlaM, IPeJOCTaBJIEHHBIX
M0JIb30BATEJIAMHU WU T0Jb30BATEIAM

Nudopmanus o cTosbmax TabauI 1 IPeICTaBICHUH
KoMmMeHTapuu K OTAEIbHBIM CTOJIOIAM

Pasinunble IpeACcTaBIeHNs, Kacalolecs IPUBUIIe-
TUil [OJs AOCTyHa K CTOJOIaM, IPeIOCTAaBI€HHBIX
II0JIb30BATEJIIMHY UJIH II0JIb30BATEIAM

Nuadopmamnusa o crosbiax, B KOTOPBIX XPaHATCSA
00JIbIIIIE O0BEKTHI

Nudopmaiius o IpeACcTaBIEHUIX

Nuadopmanusa o6 MHAEKCAX, TOCTPOEHHBIX HaM Tal-
JIAIAMU

Nudopmanusa o cToa0IIax, MO KOTOPHIM ITOCTPOEHBI
WHAEKCHI

Nudpopmamusa 0 CeKIUAX OJIA CEeKIMOHMPOBAHHBIX
WHIEKCOB

a2 TouHee, THCTOIrPAMMEI PacCIIPefesieHUA 3HAUEHU B cToI0max tabaur. — Ilpum.

Hayy. peo.



Tabnuupbl cnoBaps AaHHbIX

155

CioBapHOe mpeacTaBiIeHue

Tun nadopmannu

PART *

CONS_COLUMNS

CONSTRAINTS

SEQUENCES
SYNONYMS
TAB_COL_STATISTICS

TRIGGERS
TRIGGER_COLS

Pasiuunble mpencTaB/IEHUs, KacaloIecs COCTaBa
¥ XapaKTEePUCTUK HCIOJIb30BAHUA CEKIIMOHNUPOBAH-
HBIX TaOJIUI[ U NUHIEKCOB

Nuadopmarus o cTonbax, AJaA KOTOPHIX 3aJaHbI
OI'PaHMYEHNA [EeJOCTHOCTH

Nuadopmanua o6 orpaHWYEeHMAX II€JIOCTHOCTU AJIS
TabIuIy

Mudopmanusi 0 IoCIeL0BaATEILHOCTIX
Mudopmaiua 0 CHHOHUMAX

CraTucTuuecKue JaHHbIE, HEOOXOAMMbIE OIITUMMI3a-
TOPY IO CTOMMOCTU

Nuadopmanusa o Tpurrepax

Nuadopmanuda o cTonbuax, K KOTOPHIM IIPHCOeSUHE-
HBI TPUTTEP5I




AamMuHuncTpupoBaHue Oracle

Muorue mosab3oBaTesu 1 paspadborunku nis Oracle He oUueHb WHTEPECYIOT-
Cd TeM, YeM 3aHHUMAITCA aJMHUHICTPATOPBbI CUCTEMBI 1 63.3BI JaHHBIX. Ho
UMeHHO 3((PeKTUBHOE aAMUHUCTPUPOBAHTE UTPaeT KJIIOUEBYIO POJIb B 00ec-
MeYeHNN HAAEKHOCTH, JOCTYIIHOCTH, 6€30IIaCHOCTH U OIITUMAJIbHOM IPOU3-
BOAUTEJIbHOCTH IIaT(OPMBI. B 9TO# ri1aBe MBI PACCMOTPHUM, KaK CJeIyeT
agMuHACTpUpoBaTh Oracle, YTOOBI Ballle OKPYKeHMe 00J1a1aJI0 STUMU J0C-
TOMHCTBaMMU.

Bosbmas yacTs o0Aa3aHHOCTEH 10 o0caykuBauuio Oracle o0bIUHO Bo3Jiara-
eTcdA Ha agMuHUCTpaTopa 6a3nl maHHBIX (ABJl). Ho moab3oBaTensam u pas-
paboTuMKaM TOXKe CJeAyeT 3HATh O HEKOTOPBIX ONMCAHHBIX HUKE BeIlax.
Tunuunbie o6a3annoctu ABIL:

® yCTAHOBKA 1 OOHOBJIEHME BepcHUil 0a3bl MAHHBIX U AOIOJHUTEIbHBIX
KOMIIOHEHTOB;

® cosgaHue TabGJUIl U NHIEKCOB;
® coszmaHue TaGJIMYHBIX ITPOCTPAHCTB U YIPaBJIeHNE UMU;

® aIMUHUCTPUPOBaHWE yHpaBJsiomux ¢aiaoB, ONePaTUBHLIX U apXUB-
HBIX KYPHAJIOB, ouepeaeli 3aflaHuil U CEPBEPHBIX IIPOIIECCOR;

® co3JaHNe, MOHUTOPUHT ¥ ONTUMUS3AIIUA IIPOIeAYP 3arpy3KU JaHHBIX;

e nobGaBjieHVE HOBBIX II0JIb30BaTEJell U rPynm u obecrneueHne 6e30mMacHo-
cTu;

® DpPe3epBHOE KOIIMPOBaHMNE, BOCCTAHOBJIEHHE, YIIPAaBJIeHNE XHN3HEHHBIM
IUKJIOM MH(pOPMAaIUN U ILJIAaHUPOBaHUE BBICOKOI1 JOCTYIITHOCTMH,

¢ MOHHUTOPHHI IIPOM3BOAUTEIBHOCTHU 6asbl MaHHBIX N I/ICIQJIIO‘-IeHI/Ifl;
® peopraHma3anusd 1 Hac'rpof/'nca 6asbI JaHHBIX;
® JIOMCK U YCTPaHEeHUe HeIloJalOK B 6ase JaHHBIX;
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® KOHTAKTHI co cay:xk0oii mogmep:kKku Oracle Worldwide Customer Sup-
port Services.

B nebonpmux komnanuax ABJ] Takike npuHUMAaET yyacTrue B IPOEKTUPOBA-
HUU CXeMbl 6a3bl JaHHBIX U IIJIAHWUPOBAHUU MeEp II0 obecliieueHuIo Gesormac-
HocTH. B 6osiee KpymHbIX opranusdanuax ABJ] MmoskeT OKasbIBaTh IIOMOIIH
B BBIPaDOTKe CTpaTeruii pemjnKamuy, II0BeJeHN B cIydae aBapuu, odbecme-
YEeHUS BBICOKOH JOCTYIIHOCTH, a TAKKe YIACTBOBATH B BLIPAOOTKE IPOILIEAYD
yIIpaBJIeHUA CUCTEMAMU XPAHEHUA 1 CTHIKOBKM MeXaHU3MOB MOHUTOPUHTA
coObITUI B 6ase HaHHBLIX (HAIIpUMep, 3allyCcKa KOHKPETHBIX 3aJaHuil U u3-
MEeHEHUS COCTOAHUA) C KOPIIOPATUBHBIMHU CETEBBIMY MOHUTOPAMMU.

ITepeuennb BoamoskHOCTeir Oracle paciupsieTcss ¢ KakJ0il HOBOII Bepcueii.
Tem He MeHee, afMUHUCTPUPOBaAHIE HLIHE TPeOyeT ropasio MeHbIIEe YCHU-
Juii, YeM B IPOIILJIOM. B mpeabIAyInuX N3TaHnaX d9TOM KHUTY ObLIN OIIHCa-
HBI pasjinYHbIe HOBIIIECTBAa, YIIPOINAioIue MHTepdeiic agMuHUCTPATOPA,
HO ycoBepineHcTBoBaHuA nporpammsel Oracle Enterprise Manager (EM) —
JIUIITH YaCTh MEPOIIPUATHUH 0 00JIeTUeHUIO YUYaCTh afMUHKUCTPATOPAa, IIPeI-
TpuHUMaeMbIX paspaboruukamu cepBepa Oracle. B camoit CYB]l mosBu-
JIOCh HEMAaJIO MeXaHN3MOB aBTOMATUYECKO HACTPOUKY U YIIPABJIeHUA.

IloHavany ycuaus ObIIN COCPEJOTOUYEHBI INIABHBEIM 00Pa30M Ha YIYUIIIeHUN
CPeACTB aJMUHUCTPUPOBAHUSA OTAEIbHBIX 9K3EeMILISIPOB 6a3hl faHHBIX Ora-
cle. Ho B Bepcuu Oracle Database 10g 6511 B3AT Kypc Ha pacIllupeHne BO3-
MOsKHOCTeH grid-eviyucnenuil. A nasa storo Tpebyerca addeKTUBHO yIpaB-
JIATH [eCATKaMU KOMIILIOTEPOB 1 9K3eMILISIPOB 0a3bl JaHHBIX.

Yro6bI 06eCIIeUnTD YIIpaBJIeHNe pelreTKoit (grid), Heo6X0AUMO YUNTHIBATH
BUPTYaJU3AIUIO AUCKOB, OPTraHU3aIlNIio MIYJIOB PECyPCOB, IPeaoCcTaBIeHe
KOMIIBIOTEPHBIX PECYPCOB, AMHAMHUUECKOEe YIIpaBIeHre HarPy3KoHi 1 JuHa-
MUYECKUH KOHTPOJh M3MEeHEeHUs KOMIIOHEHTOB pemieTKu. MHuUIImaTuBa
Oracle B miane pasBuTus grid-BeIUKCIeHNI cTAIa IPUUNHON MHOTHUX BAMK-
HBIX UBMEHEeHUH B mopAaKe agMuHucTpupoBanusa CYB]l, meab KOTOPBIX —
YMEHBIITUTh CJOYKHOCTh. XOTSA M3HAUAJIBHO YCOBEPIIEHCTBOBAHUA OBIIN
HaIpaBJeHbI Ha YIPOINeHNe afMUHUCTPUPOBAHUSA PEITeTKM, 00JbIIad X
YacTh 3aMETHO IMOBJIMAJNA 1 Ha YIIPaBJIeHNe TPAIUIIMOHHBIMY 0a3aMu JaH-
ueix Oracle.

YuraTtenn, 3HAKOMBIE C IPEBIAYITUMU U3TAHUAMYU 9TOH KHUTH,
B 9TOH M APYTUX IJIaBaX HAWAYT HeMaJo UBMEHEHUH B MaTepragax
IO aAMUHUCTPUPOBAHUIO. JTO CIEICTBUE Pa3BUTUA grid-BoIunciie-
HUH ¥ MOSABJIEHUS CPEJCTB aBTOMATHUYECKOH HACTPOMKYU U yIpaB-
JIeHuA.

B
=h
Lol

L4
X

Bce BhINIEYyIOMAHYTBIE 3aJa4Yy OTHOCATCA K aIMUHHCTPUPOBAHUIO 0a3bI
maHHBIX. MHOTIE BOIIPOCHI, Kacamluecsa obecneueHns paboThl, B TOM UHC-
Jle yCTaHOBKA, HavaJIbHOe KOHPUTYPUPOBaHUe U KJIOHUPOBaHMe, 00CY K aa-
foTcs B riiaBe 3. Bompock! 6e3omacHOCTY — TeMa IJiaBwl 6. B aT0ii riaBe pac-
CMaTPHUBAIOTCS CIeAyIoIue aceKTsl agMmuuuctpuporanus CYB]] Oracle:
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e paborta c mporpammoii Oracle Enterprise Manager, KoTopasi mpegocTas-
JIeT IPOCTOol nHTep(deic M eIUHBIT KapKac AJIs MHOTHX 3aJaY aIMUHN-
CTPUPOBAHMSA 0a3bI JaHHLIX, BKJIIOYAS U IIOCJESHNE HOBOBBEICHM S,

e ympaBiieHue GparMeHTanueir 6a3bl JAHHBIX, KOTOPOEe MOJKET IMOBJIUATH
Ha IIPOU3BOJAUTEIHHOCTD;

® BBHIIIOJIHEHVE MPOIEAYyDP PEe3EPBHOIO KOIMUPOBAHUSA M BOCCTAHOBJIEHUS
¥ yIIpaBJIeHUA KU3HEHHBIM IIUKJIOM MHGOPMAIINM, COCTABISIIONINX OC-
HOBY obOecIieueH1 s COXPAHHOCTH 0as3bl JaHHbBIX;

e paboTa c cucTeMoOil TexHNUecKou moagepkKu Oracle Support.

B ciepyromux riaBax MEI 0ojiee IIOAPOOHO PACCMOTPHUM CMeEXKHbIE€ TEMBI,
B TOM 4HKcJie 0€30IIaCHOCTD, IPOU3BOAUTEILHOCTE U BHICOKYIO JOCTYIIHOCTE.
Yr0o6BI CILIAHNPOBATH U 3(P(PEKTUBHO Pean30BaTh CTPATETI IO VIIPABJIEHUI
OKpYy:KeHmeM, B KoTopoMm paboraer CYB]I Oracle, Heo6xoamumo pasdupaTs-
Cs BO BCeX 9TUX BOIPOCAX.

CpeacrBa agMMHUCTPUPOBAHUA

B Bepcuu Oracle Database 10g ¢ ee « MHTeJLIEKTYaJIbHOM NHPPACTPYKTYPOI »
aIMUHUCTPUPOBAHNE 0a3bl JAHHBIX CUJIBLHO VIIPOCTIIOCEH. ¥ IILIX B IIPOIILIOE
MHOI'M€ PYYHBIe IIPOLeNyPhl, HeOOXOAUMEBIE B IIPEIBIAYINUX Bepcusx. B Ora-
cle Database 11g moABuINCEH JOIOJHUTEJIbHBIE CPEACTBA aBTOMATUUECKOII
HACTPOUKMU U yIpaBJeHUsA. BLIIM aBTOMAaTU3WPOBAHBI OCHOBHBIE 3aauu
00CITy:KUBaHUS, B TOM YMCJIe cO0p CTATUCTUKY AJIA ONTUMU3aTOpa. BKiio-
yeHbI KOHCYJIbTaHTBI Segment Advisor u SQL Tuning Advisor. AgmMuHuCT-
pupoBaHne MHPPACTPYKTYPHI B I[€JIOM JOCTUTAeTCsA 3a CUET MeXaHN3MOB
aBTOMATHUYECKOro yIpaBieHus B coueraunu ¢ Oracle Enterprise Manager.

CraTtucTuuecKkue JaHHBIE, BKJIOUAA MCTOPUIO PAabOTHI B aKTHUBHBIX CeaH-
cax, Temepb HAKAIJIMBAIOTCS B aBTOMATUYECKOM PEIO3UTOPUU HATPY3KU
(Automatic Workload Repository, AWR). C 1oMOII[bI0 3TUX JaHHBIX aBTO-
MaTHUYeCKUI AUarHOCTUYeCKUiT MOHUTOP 0asbl maHHBIX (Automatic Data-
base Diagnostic Monitor, ADDM) oTcieXuBaeT M3MeHEHNE IIPOU3BOMIY-
TeJbHOCTU. ['eHepupyeMble CePBEPOM «CBOEBPEMEHHbBIE» OMOBEIeHUA II0-
asasioreda B Enterprise Manager. s pellieHus BO3HUKAIOIIUX IPO0JIEeM
YacTO AOCTATOUHO IMPOYUTATH OMOBEIeHNe M IPUMEHUTh coAep:Kaluecs
B HeM peKoMeHJanuu. Bce 9To B KOPHE OTJIMYAeTCA OT CUTYallu, UMeBIIeH
mecto no Bepcuu Oracle Database 10g, Korga npuxoauaoch aKTUBHO CJe-
IUTDH 3a COOLITUAMMU, IPOCMATPUBATEL V$-TabIUIlbl, BEIABIATL Ipobaema-
TuuHbIe SQL-3ampock! u pemiaTh, Kak YCTPAHUTL IPo0IeMy.

KOHch'IbTaHTbI no 6ase AdHHbIX

ADDM - jaumisb OgVH 13 KOHCYJIBTAHTOB, nMemIuxcsa Heige B Oracle u goc-
TynHbIX U3 Enterprise Manager. K Bamum ycayram pAg IPYTUX KOHCYJIb-
TaHTOB.
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SQL Advisor

B Bepcuro Oracle Database 11g Bxomar SQL Tuning Advisor, SQL Ac-
cess Advisor u Partition Advisor. SQL Tuning Advisor amanusupyer
SQL-KoMaHILI 1 JaeT PeKOMeHanuu o ux yayumnieHno. SQL Access
Advisor u Partition Advisor coBeTyOT co3maBaTh HHIEKCHI, MaTepua-
JIN30BaHHBIE IIPEACTABJICHUS YW CEKIIMOHMPOBAHHBIE TAOJUIIBI, KOrga
9TO UMEET CMBICJI.

SQL Performance Impact Advisor

ATOT KOHCYJIBLTAHT, MmosBuBIuiica B Bepcun Oracle Database 11g, mo-
3BOJISIET IIPOTHO3MPOBATDH, KAK HEKOE U3MEHEHNE B CHUCTEME OTPA3UTC
Ha IIPOM3BOAUTEIbHOCTH SQL.

HOHc‘lebmaHmbl, no ynpasJjleHuO namiambsvio

Memory Advisor — 3To sKcIlepTHaA CHUCTEMAa, KOTOPas aBTOMATHUUYECKU
yIOpaBJsAeT MaMAThI0 U YCTPaHAeT He00XOAMMOCTh BPYUHYIO IOACTPAaU-
BaTh SGA u PGA. B Oracle Database 11g ee peKoMeHyeTCA BKJIOUATD.
Ecau BMecTO Hee BKJIIOUEHA TOJBKO OIIMA aBTOMAaTHUUYECKOI pasaessie-
MO IMaMATH, TO OYAYT AOCTYHHBI KOHCYJAbTaHTHI Shared Pool (SGA)
Advisor u PGA Advisor. HakoHner, ecau pasgessgeMOil MaMATbIO BbI
yIOpaBjseTe BPYYHYIO, TO K BAIllUM ycCJyraM KOHCYJbTaHTBI Shared
Pool (SGA) Advisor, Buffer Cache Advisor u PGA Advisor.

Segment Advisor

KoucyasranT Segment Advisor ycrpaHsieT HeOOXOLUMOCTD BBLISIBJIATD
(parMeHTHpPOBaHHLIE O0BEKTHI W PEOPTAHU30BBIBATH WX C IIOMOIIIBIO
cuenapueB. OH coBeTyeT, KaKkue O0BEKThI CJeAyeT VIJIOTHHUTHL, a BaM
IOCTATOYHO IIPOCTO IMPUHATH €ro peKomeHmanuu. IIpemocraBiieHHON
nH(GOpPMAIIIel MOKHO BOCIIOJIb30BATHCS 1 IJIA IIAHNPOBAHUS Oy IyIIei
€MKOCTH.

Undo Advisor

ITomoraeT BHIOpATH pasmMep TAOJUYHOTO MPOCTPAHCTBA OTKATA, IIO3BO-
JSeT 3a7aTh HUKHUM IOPOT cOXpaHeHuA MHPOPMAIIUY B IIPOCTPAHCTBE
oTkara AJsa Mexanusma perpociexiuu. B Oracle Database 11g peasnu-
30BaHO aBTOMATUYECKOE yIIPaBJeHre IPOCTPAHCTBOM OTKATa.

MTTR Advisor

Koucynpraur Mean Time to Recovery (MTTR) Advisor gaetr pexomen-
manuu mo HacTpoiike mapamerpoB MTTR (cpenHee Bpems BoccTaHOBJIE-
HusdA). CpenHee BpeMsi BOCCTAHOBJIEHUS IIOCJIE CUCTEMHOTO c00sT MCXOMI s
u3 moTpebHOCTel Om3Heca 3aZaeT afMUHHCTPATOP 0as3bl JaHHBIX B En-
terprise Manager, nmocje yero komnoHeHTHI Oracle aBTomMaTuyecKu pe-
KOHPUTYPUPYIOTCA.

Streams Tuning Advisor

TeHepupyeT OTUETHI O TPOITYCKHOM CITOCOOHOCTH U 3aJlePiKKaX AJIA JaH-
HOM TOIIOJIOTHMH MOJACHUCTeMBbI Streams, coeaumuAmIeH 0a3bl JaHHBIX,
¥ CIIOCOOEH CaMOCTOATEIbHO HAXOAUTD Y3KUe MecTa.
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B Oracle Database 11g nmeeTca ele ofMH KJacC KOHCYJIbTAHTOB, IIOMO-
rarmoIux pasperniatsh IpobdaeMbl, BOSHUKAaIOI[He B 0ase faHHBIX. IIpu oOHAa-
PYKEeHNU KPUTHUYECKUX OIIMOOK BCTPOEHHASA HH(MPACTPYKTypa AUATHO-
CTUPYEMOCTHU CIIOCOOHA BBINIOJHUTH YIIyOJEeHHBIN aHaJus3, HasblBaeMbIH
nposeproii pabomocnocoonocmu (health check) ¢ nmpumenenuem Kommo-
Heura Health Monitor. KoHcyabTaHTEI 00palaoTesa K pasjnYHBIM JHAar-
HOCTUYECKUM JaHHBIM, B TOM YUCJie K TPACCUPOBKAM 0as3bl JaHHBIX, sKYP-
HaJy oroBelreHuii, orueram Health Monitor u nugopmanum, xpausaimeincs
B perrosuTopuu Automatic Diagnostic Repository (ADR). B cocras undpa-
CTPYKTYPHI BXoAuT Takke nHCcTpyMeHT SQL Test Case Builder, mosBosio-
LU BOCIIPOM3BECTH OIIMOKY U IepemaTh mHMopmamuio B ciayxk0y Oracle
Support. K aToit nrGpacTPyKType OTHOCATCS CIEAYIONNEe KOHCYJIbTAHTHI:

SQL Repair Advisor

Ecau npu BeimosHeHU SQL-KOMaHIbl BOSHUKAET KPUTHUUECKAasa OITno-
Ka, SQL Repair Advisor aHaiunsupyeT KOMaHAy U IpeAjaraeT 3amjiary,
KOoTopas MOTIJia ObI ICIPABUTE OIINOKY.

Data Recovery Advisor

IIpumeHseTcsa AJid BOCCTAHOBJICHHUS 3aIOPUEHHBLIX OJOKOB, 3alIOPUEH-
HBIX WMJHA OTCYTCTBYIOIIUX (paiijioB M MCIPABJIEHUSA APYTHUX OIIMOOK
B JaHHBIX. HTErpnpoBaH ¢ MeXaHM3MOM IIPOBEPKH PabOTOCIOCOOHO-
ctu u c RMAN.

ABTOMaTUyeckoe yrnpasreHne XxpaHeHnem

B Bepcuio Oracle Database 10g Bk/IIOUeHa IIOACHCTEMA ABTOMATHUYECKOTO
ypaBienus xpanenueM (Automatic Storage Management, ASM). Ona ur-
paert poJib (paiiIoBOM cCUCTEMEI M MeHeJKepa TOMOB B 0ase JaHHbIX, obecIie-
yuBasd aBTOMATH3UPOBAaHHOE paccioeHmre (HaijoB U 3epKaJIupPOBaHUE dKC-
TEHTOB. AIMUHUCTPATOPY JOCTATOUHO ONPENeJUTH Y] XPaHEeHUS WU
TPYynny AWCKOB U ynpaBiaATh eio n3 EM. I'pynnbsl [MCKOB O YMOJYaHUIO
CO3IaI0TCs ¢ OOBLIUHOM M30BITOUHOCTHIO (ABYCTOPOHHEE 3epKaINpOBaHUE).
Ho Mo0KHO 3a1aTh BBICOKYIO M30BITOUHOCTD (TPEXCTOPOHHEE 3ePKaInpoBa-
HUe) NN BHEITHIO M30LITOYHOCTDE (6e3 3epKkamupoBanmusa). ['pynmaMmu oT-
kasa (failure group) HasepIBaeTCsI COBOKYIHOCTD yIpaBiasieMblx ASM auc-
KOB C O0IIeld TOUKOII 0TKa3a, I09TOMY JJIA 00eclieueHns BHICOKOU MTOCTYII-
HOCTH 3€PKaJMPOBAHNE ABTOMATHUUYECKU MPOU3BOAUTCS HAa MTUCKHU U3 APY-
oM IPYIIIBI OTKA34a.

daitnamMu, HaXOOAIUMEUCS Ha Ipynmnax auckoB ASM, ympasaser Oracle.
ASM moKeT ynpaBaATh (paiijaMu JaHHBIX, (paiilaMy KypPHAJIOB, YIIPaB-
JAdIuMu (hataaMu, apxXUBHBIMHY JKYpPHAJIaMI 1 HA0opaMU pe3epPBHBIX KO-
nuit RMAN. B ciyuae nusMeHeHNS KOH(PUTypaIli CUCTEMbI XPaHeHs, Ha-
OpuMep Iocjie JoOaBJIeHNA HOBBIX YCTPOMCTB B MYJ WJIW UX yAAJEHUS U3
myJia, JaHHbIe MOT'YT OBITH IIepepacipeeeHbl B ()OHOBOM PeXKHME C IIeJIbI0
IUHAMUYECKOTo GalaHCMpPOoBaHUs paboueil HATPy3KU.
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Oracle Enterprise Manager

Bnepsrie mporpamma Oracle Enterprise Manager (EM) 0Onlia BKJIIOUeHa
B Bepcuio Oracle7 u mpegHasHauajgach AJsA YIIPOIIeHU afMUIHICTPUPOBA-
HuA 6a3bl JaHHBIX. B mepBbIx Bepcusax EM B KauecTBe KJINEHTCKUX MaITUH
MOTIJIM BBICTYIIATH TOJBKO padoure CTaHIUU 101 yupaBiaeHuem Windows.
B Oracle8i mosiBuica Java-amnmier, peajlus3yoOINuil KOHCOJIb BHYTPU OPO-
ysepa.l B cocTaB npoaykToB, moctaBiasieMblx B Bepcuu Oracle9i, B Tom umc-
je Oracle Application Server, Bomtia HTML-kKoucoab. Terneps nMeHHO OHA
aBasercsa ocHoBoit Enterprise Manager. B Bepcum Oracle Database 11g
KOHCOJIb Ha 6ase Java-amnmyera yKe He IIOCTaBJIAETCA.

Ha cerogua EM — meuTo ropasmo 60JibIliee, YeM IIPOCTO MHTEepdelic agmMu-
HucTpUpoBaHuA 6a3nsl faHHBIX. K EM mpuiaraerca MHOTO JONOJHUTEb-
HBIX IIaKeTOB, MO3BOJIAIOIINX YIPABIATh HE TOJbKO 0asamMu gaHHbIX Ora-
cle, HO U APYrUMU YCTAHOBJAEHHBIMY KOMIIOHEHTAMU NHPPACTPYKTYPHI:

ITaxemutr 0nsa ynpasaenus 6a3oil dannsix (Database Management Packs)

HuarHocTuka, HACTpPOHKa, yIpaB/ieHHe HN3MEHEHUSMH, YyIIpaBJeHUe
KoH(urypaiueit, nposusuoHuposauue (Provisioning).

AsmonomHuble naxkemut 0s ynpasnenus (Standalone Management Packs)
IIpoBusuoHUpPOBaHMeE, YIIPABJIEHNE Ha YPOBHE CIYKO.

ITaxemvr Ons ynpasnenus npunoxcenuamu (Application Management
Packs)

E-Business Suite, PeopleSoft Enterprise, Siebel.

ITaxemotr Oans ynpasaenus I10 npomexcymourozo yposrnsa (Oracle Applica-
tion Server)

HuarHocTuka, ympasjieHue KOHQUrypamuei, yupapieHnue UaeHTUGU-
Karuei, mposusuonupoBanue (Provisioning), ynpasienue SOA.
Admunucmpamuervie koHHexkmopst (Management Connectors)
Microsoft Operations Manager, Remedy Helpdesk
ITaxemul 0na ynpasaeHus onepayuoHHoil cucmemoil
Oracle Linux

ITooxaouaemovie modyau 0 MOHUMOPUHZA CUCTLeMbL

EMC Celerra, EMC Symmetrix DMX, NetApp Filer, BEA WebLogic,
JBoss Application Server, IBM WebSphere, IBM WebSphere MQ, IBM
DB2, Microsoft IIS Server, Microsoft Active Directory, Microsoft Biz-
Talk Server, Microsoft Commerce Server, Microsoft ISA Server, Mi-
crosoft .NET framework, Microsoft SQL Server, Check Point Firewall,
Juniper Netscreeen Firewall, F5 BigIP Local Traffic Manager, Linux
Hosts, Unix Hosts, Windows Hosts.

1 Crporo roBops, aTo 66110 Java-npuio:kernue (Java application), KoTropoe pa6o-
Tajo 6e3 6poysepa. — IIpum. Hayu. ped.
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ITockoabKy aTa KHura mocssimeHa mpexxkne Bcero CYB]Il Oracle, mbI pac-
cMoTpuM TOoabKO poib EM B agmunuctpupoBauuu CYBI. K nakeram aia
yupaBiaeHusa 6a30# JaHHBIX OTHOCATCS CJEAYIONe KOMIIOHEHTHI:

ITarxem 0asa duaznocmuru 6a3vt danrnbvlx (Database Diagnostics Pack )

ObGecmeurBaeT aBTOMATHYECKYIO AMATHOCTUKY IIPOM3BOAUTEILHOCTH,
npumenas ADDM, AWR, ma6j10HbI MOHUTOPUHTA U PA3BUThIE CHUCTE-
MBI OIIOBEIIIEHUA O COOBITUSAX U IIPeNyIPe:KIeHUA.

ITaxem 0aa nacmpoiiku 6a3vl danubix (Database Tuning Pack)

ObGecmeunBaeT cOOp CTATUCTUKM, IpoduirnpoBanue SQL, aHanus myreit
moctyna u cTPYKTyphl SQL-komauz. Ilonp3yerca KoHcyabTaHTOM SQL
Tuning Advisor u BKaouaeT KoHcyabTaHT SQL Access Advisor u mac-
Tep Object Reorganization Wizard.

ITaxem 0ana ynpasaenus udmenenuamu 6a3vt dannvix (Database Change
Management Pack)

dopmMupyeT OMOpPHLbIE XapaKTEePUCTUKKU PabOThl BepPCUM, KOIHMPOBaHME
00'beKTOB 0a3bl JAaHHBIX U CAMHUX JaHHBIX, a TAKMKe 00HOBJICHIIE OIIpee-
JIeHUH 00 BLEeKTOB.

ITaxem 0as ynpasaenus kKoHpueypayueil 6asvt dannvlx (Database Confi-
guration Management Pack)

ObGecmeunBaeT cOOpP JaHHBIX M COCTABJIEHIE OTYETOB O CICTEMHEIX KOM-
IOHEHTaX, CPaBHEHNE U XPaHeHue NCTOPUU KoH(purypanuii. Bkiouaer
MeHeIKep MOJUTHUK U KOHCYJIbTAHT 10 KPUTUUYECKUM 3aIlJIaTaM.

ITarxem 0aa nposusuonuposarnus ( Database Provisioning Pack)

OlecrieunBaeT aBTOMATUYECKOE HAJIOJKEeHMe B3aIljiaT, KJIOHUPOBaHUE,
TTPOBU3NOHUPOBaHNEe I KOHBEPTUPOBAHME €TNHCTBEHHOTO 9K3eMILIAPa
B KJactep RAC.

ApxuTtekTypa Enterprise Manager

Enterprise Manager MOXHO MCIIOJB30BaTh AJS JOKAJHHOTO W AUCTAHIIU-
OHHOI'0 aAMUHUCTPUPOBAHUA, B TOM UHcCJje Yyepes Opauamaysp. C momMoIbio
OIHOM KOHCOJIX MOKHO aIMUHUCTPUPOBATh ONHY UJIU CPasy HECKOJIbKO 6a3
mauHbIX. Eciu EM npumenserca aaa agmuauctpupoBanusa CYB]I Oracle,
pPa3BepHYTO B KJacTepe KOMIBIOTEPOB, TO MHOTAa ero HasbiBaloT Grid
Control.

Ha mavanbuoii crpauuie Grid Control oTo6paskaercsa CIIMCOK YIIPABJIAEMO-
ro IIO u BBICOKOYPOBHEBBIA 0630p COCTOAHUSA KOMIIOHEHTOB pPeEIleTKMH.
C 3TOi CTPAaHUIILI MOYKHO IEpPeiTn Ha KOHCOJb OTAEJLHON 0ashl JaHHBIX,
cepBepa IPUJIOKEHNH U APYIUX dJeMeHTOB. TunnuHasa HadyaJabHAas cTpa-
uuna Grid Control mokasana Ha puc. 5.1.

Apxurekrypa Enterprise Manager BkItouaeT ciaeayooIinue KOMIOHEHTHI:
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Grid Control

View | All Targets
Overview
Total Monitored Targets 71
All Targets Status

All Targets Alerts
Critical % 11
‘Waming A B0
Emors k178
AN Targets Policy Vielations
Critical X
Waming /)
Informational i
Al Targets Jobs
Problem Executions (last 7 days) ~ 0
Suspended Executions {last 7 days) « 0

RER

Targets | Depl ents Algrts

Page Refreshed Jun 17, 2007 2:50:08 PM EDT

Target Search
Search | All v

Security Policy Violations
Critical 1
Warming (&) 155
Informational i
Mew in Last 24 Hours

ok BB

Critical Patch Advisories for Oracle Homes
Patch Adwsones 0

) patc

Affected Oracle Homes 0

Oracle MetaLink Credentials Mot Configured

Deployments Summary
‘View | Database Installations v

1D goftware Targets Without Inventory 2 of 9

Compliance | Jobs |/ Reports

)

Collection Problerns EZ1

Interim
Patches

L

Oracle Database 109 10.1.05.0
Oracle Database 109 10.2.01.0
Oracle Databage 10g 10.2.03.0

1No
5 No
6 Yes

e =

Resource Center

n

Puc. 5.1. HauwanvHasa cmpanuya Grid Control

Admunucmpamusnbote azenmout Oracle (Oracle Management Agents)

ATHU areHThHI CJAEAAT 3a Pab0TOCIOCOOHOCTRIO, COCTOAHNEM 1 IIPOMU3BOII-
TEeJIBHOCTBIO CBOUX IIOOOIIEYHBIX. AI‘eHTBI aBTOMaTU4YeCKu 06Hapy>}cn-
BaroT Bce KoMnoHeHTHI Oracle u nepegator EM pasHoo6Gpasuyio nudop-
MAaIlMIO 0 KOH(pUTrypanuu NporpaMMHBIX U allllapaTHBIX CPEACTB II0 IIPO-
Tokory HTTP/HTTPS. [lyia KasKIOTO OTCJEKUBAEMOTO 9K3EMILIApa
Oracle nmeercs CBOM areur.

Konconwv Enterprise Manager Console

ITo3BosisieT IpocMaTPUBAThL COCTOAHUE BCEX OTCJIEKMBAEMBIX KOMIIO-
HEHTOB U IIPEeJOCTaBJSIET NHCTPYMEHTHI YIIPABJIEHNUA U JUATrHOCTUPOBA-
HUS.

Cayixcba Oracle Management Service (OMS)

ITonyuaer uHGOpPMAIIUIO OT AT€HTOB U COXPaHseT ee B pernosutopuu Ora-
cle Management Repository. Jlokanbubie Bepcuu pemosuropues OMS
XpaHATCA B KaKI0I JIOKaJIbHOU 0ase mamubix. OMS — 310 BebG-mpumiio-
sKenue Ha 6ase Texuosioruu J 2EE, KoTopoe 3a04HO BLIBOJUT II0Jb30Ba-
TenbcKuii naTepdeiic koucoau Grid Control B ieETpasbHOM OIYHKTE.

Penosumopuii Oracle Management Repository

Enterprise Manager o6paiiiaeTcs K 9TOMY PEIIO3UTOPUIO, KOTIa eMy HY K-
HBI JJaHHBIE 0 PabOTOCIOCOOHOCTU, COCTOAHUN W IIPOU3BOAUTEIHHOCTH.
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Penosutopuit aBTOMaTHUECKY YCTAHABINBAETCA B KAXKIYIO JIOKAJIBHYIO
0asy MaHHBIX AJA OOCHY)KVWBAHUA JOKAJBHBIX KOHCOJIEH YIpPaBI€HUS
Enterprise Manager Database Control. KomnornenT Oracle Grid Cont-
rol oGpaimaercss K pemosuTopuio, 00CayKuBaeMomMy IeHTpaabuoit OMS
u neHrpaiabHeIM areaTom Oracle Management Agent.

Apxurexktypa EM usobpaskeHna Ha puc. 5.2.

0TCneXuBaemble KOMNOHEHTbI

HTTP HTTP
7777777777777777777777777777 » e
&
JDBC
LlenTpanbHas KoHcoMb 4
(Grid Control)
HTTP

Puc. 5.2. Apxumexmypa Oracle Enterprise Manager

AI[MI/IHI/ICTpaTI/IBHBIe areHTbl MMEIOTCA [OJA Pa3JIMYHBIX OIIePallMOHHBIX
cucTeM, I KOTOPbIX ecTh Bepcusa CYB]I Oracle, u oTBeuaioT 3a aBTOMATH-
yecKoe O0OHapysKeHue CIyKO, MOHUTOPUHT COOBITUIM 1 BBITIOJHEHUE IIPelo-
npelesIeHHBIX 3aaHnii. ATeHTHI MOTYT TaK:Ke MOCHLIATE IPePhIBAHUSA IIPO-
ToxoJsa Simple Network Management Protocol (SNMP) mouuTopam mpo-
N3BOOUTEJIBHOCTH 0as3bl JaHHBIX WUJIN UHBIM MHCTPYMEeHTaM MOHMTOPKXHIA.

KoHconu Oracle Enterprise Manager

ITonynsapuocts EM pacrer 1o Mmepe Toro, Kak 6assl zaHHbIX Oracle passep-
THIBAIOTCA HA HECKOJbKUX ONEPAIlMOHHBIX CUCTEMAaX BHYTPU OJHOI KoMIIia-
HUU U J00aBJIAIOTCA BCe HOBBIE ITPOrpaMMHbIe KoMIOHeHTbI. EM mpegocTas-
JdeT eTUHBIN mHTepdeiic yIpaBjleHna B TaKOM Pa3sHOPOSHOM OKPYKeHUH,
TOTZAa KaK afMUHUCTPATUBHEIE CIIeHAPUU He BCeTa IMPOeKTUPYIOTCA C yue-
TOM IMOAOOHKBIX yeaoBuii. Kpome Toro, uatrepdeiic u kapkac Enterprise Ma-
nager 00ecIeuYnBaIOT IIPOCTOM AOCTYI K HOBBIM BO3MOMKHOCTAM aBTOMATH-
YeCKOT0 MOHUTOPHUHTA, pearnpoBaHuA Ha OpeAyIPe:KIeHUA U YIIPaBIeHUA
3alaHUAMU, OTUETAMHU, POJAMU M npuBmiaerusamu. Koucoabr EM u cKpbI-
BaloIlasics 3a Hell « MHTeJIeKTyalbHasa NHGPACTPYKTYpPa» yCTaHaBIUBAIOT-
cA B xoze 00bryHOM mpotenypsl uuncrawasaiiuu CYB] Oracle. Byayuu ycra-
HOBJIeH, EM aBTOMaTMuecKu HaXOAUT 6a3bl, KOTOPLIMU Oy[eT YIIPaBJISATh.

IIpocteie nHTEp(deiickl K EM MOXXHO pasBepHYTH U C IIOMOIILIO IIPOAYKTA
Oracle Application Server Portal. B KoMIIJIeKT ImocTaBKM TOpTaja yiKe
BXOAAT afMUHUCTPATUBHBIE IOPTJIETHI AJIA BEIBOIa UTOTOBBIX CBEIeHUHM 00
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YIpaBIsSEeMbIX CHUCTEMAaX, IPEIYIPEKIeHNA 00 OMOBEIeHUAX, AJIA KOTO-
PBIX OOCTUTHYT WJIM IIPEBLIIIEH MOPOT, AEeTAJIbHBIX METPHUK, BPEeMEHHBIX
IIKAJI JOCTYIIHOCTH ¥ CBOAHOM MH(OPMAIINY AJIA PYKOBOICTEA.

Boiina B Enterprise Manager mocjie THIIMYHON YCTAHOBKHU, BhI OKAXKETECh
Ha CTpaHUIle KOHCOJU yIIpaBJIeHusA 0a30¥ TaHHBIX. 37]eCh UMEIOTCS BKJIa-
KM s 6bicTpoii HaBuramuu mo EM. VX cocTaB 3aBUCUT OT Pa3BEePHYTOM
Bepcuu Enterprise Manager. Kopmopamus Oracle Ha OpoTAKeHNr MHOTUX
JeT oTTaumBajsia mHTepQeic, YTOOI CAeJaTh MOUCK HYMKHBIX CPEICTB MH-
TYUTUBHO MOHSATHBIM. B BapmamTe, mocrasisieMoMm ¢ Bepcueit Oracle
Database 11g, npucyrcreyroT Braagku Home (I'masuas), Performance (IIpo-
U3BOAUTENBHOCTS), Availability (HocTymrocTs), Server (Cepsep), Schema (Cxe-
ma), Data Movement (Ilepemermenue manubix) m Software and Support (ITO
U noaaep:kKa). Paubime 0b1iu BKJIagxu Home, Administration (AamuaucTpu-
poBanune), Maintenance (O6caysxuBauue) u Performance (puc. 5.3). B BepxHeit
YaCTU CTPAHUIILI KOHCOJIM BCEX BEPCUIl PACIIOJIOMKEHBI CChIIKYM HA CTPaHU-
IIbI HACTPOMKH (/i 3aBeeHUs JOIMOJHUTEIbHBIX aJMUHUCTPATOPOB, Me-
TOZOB OIIOBEIeHUS U TaK jgajee), IapaMeTpoB (HampuMep, paclucaHue
OIIOBEINeHU), CIPaBKU 1 BBIXOIA.

B Bepcum Oracle Database 11g Brkimagku oxkHa Enterprise Manager coxmep-
JKAT CAeAYIONY0 NH(GOPMAIIIO.

Home

KpaTRI/Ie CBeJeHUuA O COCTOAHUN 6a3bl AJaHHBIX, B TOM 4YHCJIe O TOM, 3a-
IIylieHa OHa MJIN HeT, HOMEP BepCuM, MMdA XOCTa M IIPOCJAYyIINBATEJIb.

ORACLE St Preferences Held Loogod 3

Enterprise Manager

Database: orcl

Home | Perormance Agminisiration Maintenance
pcted From Target Oct 23, 2003 11:17:38 AM | Retresh
Wiew Data{Real Time: Manual Refresh =
General Host CPU Active Sessions
w | Shutdawn )
Status Up 150% 0%1%
Up Smce Oct 17, 2003 10:05:16 AM ] &
Time Zone EDT 4
orel
Availabilty (%) 100 = = Oiner E =

Instance Name o
Version 10.1.0.1.0 0

Run Cueue (05 Active Sessions
Paging {pages per second) (.05 SOL Response Tima (%) « 2

Space Usage Advice High Availability Job Activity

Problem ADDM Findngs 1 Instance Recovery Time

s Tablespaces Policy Viclations 23 tsssmnd'il
ragmentation Last Backup n'a

¥ Issues r'-\lfhl\ﬂn; Disabled  Suspended Executions

Dump Area Used Archive Area Used (%) nfa Problern Executions

%) Flashback Logging  [Dizabled nai 7

18 Scheduled Executions
Running Executions

Puc. 5.3. HauanvHas cmparnuya meHedxepa 6a3vl 0aHHbLX
6 Oracle Enterprise Manager
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OcHOBHBIE METPUKY (COCTOSHME IPOIECCOPA, AKTUBHBIX CEAHCOB U Bpe-
M peakiuu Ha SQL-3ampockl) 00BIYHO 0TOOpaKaoTCsa B rpauuecKoM
Buze. TakiKe BEIBOIATCS CBOSHBIE JUATHOCTUYECKYE JaHHEIE, CBEJeHUS
00 MCIOJb30BAHUM AUCKOBOTO IIPOCTPAHCTBA, COCTOSHUE IIOJCHUCTEMBI
obecrieueHUs BHICOKOI JOCTYIIHOCTH, IIPeAYIIPEeKIeHUs U nHGOpMAaI[ U
0 HApPYIIEeHUN MOJUTHUK. Ha 9Toil BKJIaJKe MMEIOTCSA CCHIJIKM Ha KOH-
cyabraTuBHLIA eHTp Advisor Central (cTpanuia aisa GBICTPOTO SOCTY-
ma K KOHCYJIbTAHTaAM) X Ha CTPAHUIIBI APYTUX METPUK, HAIIpUMeEp, Ha
COoZlep:KIMOe CUTHAJIBHOTO (daiina (alert log).

Performance

CoZepKUT BasKHENIINe CBOLHBLIE CTATUCTUYECKNE NAaHHBLIE O IIPOU3BO-
IUTEIBLHOCTH, HAIIPUMEP 00 MCIOJb30BAHUU IIPOIIECCOPa, CPeqHEeM KO-
JVYECTBE aKTUBHBIX CEAHCOB, JUCKOBOM BBOJie/BBIBOJE U IIPOIYCKHOM
CIIOCOOHOCTH 9K3eMILIAPA.

Availability

OTciofja MOXKHO YIPaBJIATH PE3EPBHBIM KOIMPOBAHMEM U BOCCTAHOBJIE-
HUEM C ITOMOIIBI0 TAKUX NHCTPYMEHTOB, Kak RMAN u LogMiner.

Server

ColepsKUT CCHLIKY Ha TaKMe CPeACTBA aBTOMATU3UPOBAHHOTO O0CIY K-
BaHUA, Kak Automatic Memory Management, AWR u miaHupoBIITUK
3aJaHUuM.

Schema

31ech MOKHO YIIPABJIATD IIOJb30BATEIAMY U UX IPUBUICTUAMY, Ta0JIM-
mamMu, MHIEKCAMHU, MPEACTABICHUAMMU, CHHOHUMAMU W CBA3AMU 0a3
IaHHBIX, 4 TAKJKe MHUIMUPOBATH CME)KHble (QYHKIIUY, HAIIPUMED PeT-
pocueknuio (Flashback).

Data Movement

AMMUHUCTPUPOBaHUE CPEACTB IepeMelleHus JaHHBIX, Hanmpumep Stre-
ams, ¥ IePeHOCUMBIX TaOJIUYHBIX IIPOCTPAHCTB.

Software and Support

IIpenocraBasier gocTym K pabouemy mecty Support Workbench gisa or-
mpaBKU B cay:KO0y moxmep:kku Oracle oTueToB 06 aHOMAJbHBIX CHUTYya-
IUAX, KOTOpbIe MOXKHO HabonaTh npu momolriz AWR.

Enterprise Manager mpogmos:xaer pasBuBaThea. Tak, B Bepcuu Oracle Da-
tabase 11g BBefena mogaep:kKa coopa JaHHBIX 0 paboueil HArpy3Ke C ee II0-
caenyomum Bocupoussenenriem (Real Applications Testing Option). Te-
neps Enterprise Manager mo3BoJisieT BOCCO3/1aTh IPOMBIIILIEHHOE OKPYKe-
HUe Ha TeCTOBOI cucTeMe U IIPOTEeCTUPOBATh M3MEHEHU MHepes TeM, KaK
mepesaBaTh UX B IPOMBIIILIEHHYIO SKCILIyaTaI[UIO.

9ra HOoBasA QYHKIIMA HOCTyIHA HA BKJIagKe Software and Support. 3mecs Mok -
HO OIIPEJIeJIUTDH U 3aIIyCTUTH CPa3y WJIM IO PACIUCAHUIO cOOP JAaHHBIX O pa-
O0oueit HArpy3Ke Ha IPOMBIIIJIEHHOH cucTeMe (HampuMmep, nHpopmaiuio ob
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YPOBHE 3aTPy3KU U KOHKYpPeHIun). MoKHO TaKKe IPOCMOTPEeTh paHee Co-
OpaHHBIE JaHHbBIE 0 HATPY3Ke, YIIPABJIATH BOCIIPOU3BEeJeHNEeM 1 OCTAHOBUTH
paboTramIlyo Opoieaypy cbopa maHHBIX HAN BocupousBemeHus. CodopaH-
HbIe JaHHBIE 0 paboueil HArpy3Ke MepemaloTcs TECTOBOM cucTeMe B (hpopmaTe
BOCIIPOM3BEIeHNA. 3aTeM Ha TeCTOBOM CUCTeMe BHOCATCS U3MEHEeHUs, BOC-
MIPOM3BOJUTCSA HATPY3KA U aHAJIUIUPYIOTCA OIIUOKY, PACXOKICHUS B JaH-
HBIX U U3MeHeHUe IPOU3BOAUTEIHHOCTH.

EM2Go

EM2Go — sTo mo6usbHas Bepcusd Enterprise Manager, moaBusiiasics B Or-
acle Database 10g. Ona npegHasHaueHa s yIaJeHHOTO aJMUHUICTPUPO-
BaHUA 95K3eMILIAPOB 0a3 JaHHBLIX 1 cepBepoB npuaoxkeHuit Oracle mo Gec-
OpoBOAHBIM KaHaJyiaM cBsas3u. B EM2Go peann3oBaHo MOAMHOXKECTBO PYHK-
nuoHasbHOCTU Enterprise Manager, HO OH TakiKe IOJB3YEeTCA ONMCAHHOMN
BbITIIe caysk60ii OMS, accommupoBaHHBIM ¢ Hell pemosumTopuem Manage-
ment Repository u arearamu Oracle. [loctyn K Koucoau Enterprise Mana-
ger ocyiectsiasercs us 6poysepa Microsoft Pocket PC Internet Explorer,
paboraroiiero ua KITK. OoMeH fauHbIMU MeKAY KOHCOJbI0 1 OMS u areu-
TaMu IIpousBoAuTcA Mo nporokoay HTTP.

Anvuuuctpatop BxoauT B Enterprise Manager ¢ HavaJbHON CTPaHUIIHI
EM2Go, BBOAA MM MOJIB30BATEJS U IIAPO0Jib. Ilociie yCIeIMIHOro BXo4a OH
BUINUT NIepeUueHb OpeaynpekKIeHN 1 CIIUCOK YIIPABJIAEeMbIX cucTeM. Ka-
IBIN 9JIEMEHT CIIMCKA — CCHLIKA, II03BOJAIIIAA IIEPENUTHU HA CTPAHUILY C Jie-
TaJbHOU MH(pOpMaIue.

Mo:xkuo HacTpouTh EM2Go, Tak UTOOBLI OH ITOCHLIAJ IIPEeAYIPEeKIeHN He-
nocpenctBenHo Ha Baml KIIK mo asmexTpomuoit mourte. Ilogmep:kuBaercs
BBINOJIHEHNE IPOU3BOJILHLIX SQL-3aIIpocoB 1 KOMaH/[ OIlePaIlMOHHOI cuc-
TeMbl. B cocTaB JaHHBIX O HPOM3BOAUTEJHLHOCTH BXOAUT TrpadudueckKoe
peAcTaBJIeHNEe UCTOPUY M3MEHEHUSI METPUK, a TaKyKe IpeqyIpeskIeHnsa
u onosertenusi or CYB]I Oracle u ot cepsepa npuinosxenuit Oracle Appli-
cation Server. Kpome Toro, mMeercss AOCTYI K IJIaBHOII CTpaHMUIlEe 0asbl
ITaHHBIX.

dparmeHTaumnsa n peopraHusaums

dparmeHTaIUA MOKET OTPUIATEIHHO CKAa3aThCA HA IPOU3BOAUTEIbHOCTH,
IIO3TOMY B IIPOIIIJIOM MHOTI'MEe aIMHUHHCTPATOPHI BCEMHN CHJIaAMH 60pOJII/ICB
c Heii. HexxenaTenbHbIN 3(p(dexT pparMeHTanmuu — IOABJICHNE HEOOIBIITINX
KYCOUKOB HECMEXHOT'0 «CBOOOJHOTO ITPOCTPAHCTBA», KOTOPhIe HEBO3MOMK-
HO HCIIOJIB30BAaTh IIOBTOPHO.

B Oracle ma6op cMeXHBIX OJIOKOB HA3LIBACTCSA IKCMEHMOM, a HabOp dKC-
TEHTOB — cezmeHnmom. B cerMeHTax MOKHO XPaHUTh BCe, UTO YTrOMHO: Tab-
JIUIY, MHAEKC UJIN CETMEHT OTKaTa. Kak mpaBuiio, CETMEHT COCTOUT U3 He-
CKOJIBKUX 9KCTEeHTOB. Horza onvH cerMeHT OKas3bIBAeTCA 3al0JHEH, CUCTE-
Ma HauMHAET UCI0JIb30BaTh CJIeAYIOIUYA SKCTEHT B cerMeHTe. I1o Mepe Toro
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KaK B pe3yJbTaTe paboThl 6a3bl JAHHBIX B HEIPEPHIBHOI 001aCTH, 3aHATOMN
9KCTEHTOM, MOSABJISIOTCA «IBIPKM» (3TO M HasbIBaeTcA GparMeHTammeii),
KOJIMUYECTBO SKCTEHTOB B CETMEHTe pacTeT. UeM cuiabHee parMeHTUPOBAH
CerMeHT, TeM 0O0JIbIlle IIPUXOAUTCSA BBLINOJHSATH Oleparuii BBoJa/BLIBOJA,
4YTO CHHUMKAET IIPOU3BOAUTEIBHOCTD.

YcTpaHeHue pparmeHTaumnmn

B Bepcuu Oracle Database 10g yeTpaHuTh (pparMeHTAaIMIO CTAJIO JOBOJILHO
npocto. Koucynsraunt Segment Advisor, moctynusiii 3 EM, mossoJiser
YIJIOTHATH CEIMEHTHI B OIEPATUBHOM pe:kuMe. [[MarHOCTUUYECKUT MOHU-
Top ADDM co00IuT, KOorjga HaCTaHeT BpeMs AJIs YIIJIOTHEeHN, a BaM OCTAa-
HeTCA JUIIH IPUHATH €T0 PeKOMeHIaIin.

B CYB]I Oracle9i nias ycrpanenusi ¢hparMeHTanuu OOBIYHO MPUMEHSIach
omepaTuBHas peopraHudanusa c¢ mnomoinbio KoMmaHAbl CREATE TAB-
LE...AS SELECT. abpIMu cJI0BaAMU, COAEP:KUMOE UCXOAHO TaOJUIILI KO-
OHPOBAJIOCH B HOBYIO, 0e3 3ampelleHns OOHOBJIEHUI MCXOJHON TaOJIMIIBI.
Bce nsmenenusi, BHeCEHHbBIE BO BpeMs KOIIUPOBAaHUSA, 3aIIOMUHAINCD, a I10-
TOM IPUMEHSJINCH K HOBOU Tabuuie. B xoie aToi omepanuy MOYKHO OBLIO
U3MEHATH QU3UUECKUe U JOoTUUecKre aTpubyThl TaOJIUIIBI, UTO 1 ITO3BOJIS-
JIO BBITIOJIHATH OTIePATUBHYIO PEOPTaHU3aInIo.

Ho Bepcuu Oracle9i ycrpanuts pparmenTanuio 65110 caoxkHee. OcHOBHASA
PEeKOMEeHIAIINA COCTOSJIa B TOM, UTOOBI m3b6erarh ()parMeHTAIlUU IIyTeM
TIaTeJbHOTO IIaHupoBanusa. Ho eciu y:K MpUXOIUIOCH YCTPAHATD (hpar-
MEHTAaIAI0, TO OOBIYHO TAOJUIY dKCIIOPTUPOBAIH, YAAIAIN, a 3aTeM M-
noptupoBasu. Ha IpoTa:KeHuHM Bcell IpOoIenyphl TaKOH peopraHu3aIluu
TaHHBIE OBLIY HEJOCTYIHBI. MHOTMEe aJMUHUCTPATOPHI YBEPAIN, UTO IIOCTIE
peopraHmM3alny CerMEHTOB B €IWHBIA SKCTEHT HAOJII0aIOoCh ITOBBIIIIEHNE
IpoOM3BOAUTENbHOCTH. HO cO BpeMeHeM KOJIWYECTBO 3aHATHIX TaOIUIEH
SKCTEHTOB BO3PACTAJIO, ¥ IPOU3BOAUTEIHLHOCTh CHOBA ITaJajia.

OJIHaKO IIOBBIIIIEHME IIPOM3BOAUTEJIBHOCTH Oracle He GBLIO CBSA3AHO C YMEeHb-
nieHneM KoJim4YeCcTBa 3KCTEHTOB. HpI/I VAaJIeHu W IIOBTOPHOM CO3JaHUU
T3_6JII/IIH)I IIPOM3BOAUTEJIBHOCTh YBeJIMUYMBaJIaCh II0 HECKOJIBKMM IIPUYM-
HaM:

¢ B KakIbIi GJIOK 3arpysKajioch MAKCUMAJbHOE BO3MOYKHOE KOJIHUUECTBO
CTPOK.

e JlosToMy BepxXHASA OTMETKA 3alIOJHEHHOCTH TAOJUITLI (MaKCUMAaJIbHBIN
HOMeEp OJIOKAa ¢ JaHHBIMM, KOTOPHBIH B Hel Korma-JIu00 MMeJICS) OKas3bl-
BaJlaCh MUHUMAJIBHOM.

e Bce uHAeKchH Haa TabaUIEl MepecTpanBaINnCh, CIeJ0BATEIbHO, OJIOKHU
UHIEKCOB TOXKe 3alOoJHAJNNCL II0 MakcumMymy. HHOrga m3-3a 9TOTrO
yMeHbIIaJgach rIyorMHa MHAEKCA, a, 3HAUUT, M KOJMUYECTBO OIepaliuii
BBOZIa/BBIBOJIA, HEOOXOLUMBIX IJIA HOCTYIIA K JIACTOBBIM OJIOKAM.

BBox aBTOMaTM3WpPOBAHHOUN AedparMeHTAIIMY U YILJIOTHEHUS CETMEHTOB
0e3 mpepbIBaHUA AOCTyIa K naHubIiM B Bepcum Oracle Database 10g u mo-
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CJIEVIOIINX CYII[eCTBEHHO YIIPOCTHMJI PellleHue 3Tol mpobyeMsl. B pesyib-
TaTe IIOCTOSHHO IIONNEP)KUBAIOTCA YCIOBUSA IJIf HOCTUKEHUSA OITHMAaJIb-
HOM TPOM3BOAUTEIHHOCTH.

Pe3epBHOe KONMpOBaHMe N BOCCTAHOBNIEHNEe

Jake ecau BbI HPUHSAJIN BCE MePHI IPEIOCTOPOKHOCTH, KPUTUUECKU BasK-
HbIe 3alIMCHU WHOTA MOT'YT IIPOIIacTh 13 0as3hbl JaHHBIX B Pe3yJIbTAaTe OIub-
KU YeJIOBeKa MJIM IPOTrpaMMHEOTO JIM0o ammapaTHoro c6od. EquHCcTBeHHBIH
cI10c00 ITOATOTOBUTHCA K TAKOMY Pa3BUTHUIO COOBITUII — PEryJIIPHO BBIMOJI-
HATH Pe3ePBHOE KOIIMPOBaHMeE.

K morepe manubix B 6a3e Oracle MOTyT IpUBECTU ABe MPUUUHBI: CO0OU K-
3eMnaapa, Korga sK3eMILIAD OCTAaHABJIMBAETCA 03 BBIITOJIHEHUA JOJIKHON
TIPOIeAYPhI, U 0MKA3 HOCUMes, KOTa TMOBPeKIAIOTCA JUCKHW, HAa KOTO-
PBIX XpaHUTCA UHPOPMAIIUA.

B nepBom cayuae Oracle aBToMaTHueCKM BBIMOJHSET IIPOILEAYPY BOCCTAa-
HOBJeHuA mocjae cboss. Hampumep, Real Application Clusters camocTos-
TeJbHO BLIIIOJHUT BOCCTAHOBJIEHUE ITOCIe ¢60s Jr000ro sk3emmasapa. OgHa-
KO BOCCTAHOBJIEHIE II0CJIe OTKAa3a HOCUTEJA JOJKEH MHUINNPOBATL aIMU-
Huctpatop. CIOCOOHOCTH K YCIEIIHOMY BOCCTAHOBJIEHHIO IIOCJE TAKUX
OTKAa30B — Pe3yJabTaT TIIaTeJbHOrO IJIaHNPOBaHusdA. BaMm mpumercs BoccTa-
HOBUTH CTaphble KOINU IOBPEKIEHHLIX (DAilJIOB JaHHBIX, 4 3aTeéM HAKATUTh
apXUBHBIE U OIIEPATHUBHBIE JKYPHAJBI.

Yro0BI He OKas3aThCs 3aCTUTHYTBIM BpPAacCIlJIOX, aAMHUHHCTPATOP IOOJIMKEH
BBIIIOJIHATD CJeayIoInue ,lIefICTBI/IH:

¢ MYJbTHUILIEKCHPOBATh OllepaTHUBHbBIE JKYyPHAJbI, paciiojarasd KOIIn1 Ha
Pa3HBIX JTUCKAaX, IOAKJIIOUYEHHBIX K PA3HBIM KOHTPOJIJIEPaM;

* HKcIIyaTHpoBaTh 0as3y maHHLIX B pexxuMe ARCHIVELOG, uTo6bBI Kyp-
HaJIbl aPXUBHUPOBAJICH ITepe] IIOBTOPHBIM HCIIOJIB3OBAHUEM,;

® XpaHUTh aPXUBHBIE JKYPHAJLI B PA3HBIX MECTaX;
* IIOAIeP:KMBATL HECKOJIbKO KONNI YIPABJIIIOMINX (DAHJIOB;

® YacTO BBINOJHATH Pe3epBHOE KONMPOBaHUE (PUBMUECKUX Q)aﬁHOB JaH-
HBIX U, B UJeajie, XPaHUTb HECKOJIBKO KONIUM B PasHBbIX MeCTax.

Ixcoayartamusa 6as3sl B peskumMe ARCHIVELOG rapaHTupyeT BO3MOYKHOCTD
BOCCTAHOBJIEHUS B COCTOSTHWM, HEIOCPEJCTBEHHO IMPEAIIeCTBYIOIEM MO-
MeHTy oTKasa. IIpu sToM agMUHUCTPATOP MOKET IPOU3BOIUTD OIIEPATHB-
HOe pe3epBHOE KONMMPOBaHMe, He IpeKpalas JoCTYII K faHHBIM. Kpome To-
ro, apXUBHBIE JKYPHAJbI MOKHO IIPUMEHSTDH K Pe3epPBHOI 6ase JaHHBIX (CM.
raaBy 10).

Kommonent Recovery Manager (RMAN), BiiepBbie TOSIBUBIIUMCA B BEPCUU
Oracle8 u ¢ Tex MOpP 3HAUMTEJIHLHO YCOBEPIIEHCTBOBAHHELIN, IIPESOCTABIIACT
yIo0oOHBII MHTepdeic AaA BBIIIOIHEHNI 9Toi mporenypbl. HeiHe kK RMAN
MOsKHO obparmiaTtbes u3 Enterprise Manager.
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Tunbl pe3epBHOro KONUPOBaHUS N BOCCTAaHOBNEHUS

EcTs A1Ba OCHOBHBIX THUIIA PE3€PBHOTO KOTUPOBAHUSA.
ITonnoe pesepeHoe KonuposaHue

MoryT xommpoBaThCcA OTHeJbHBIE (aiiabl TaHHBIX, TAOJUYHBIE IIPO-
CTPaHCTBAa, ympaBjaaioiiue Gaianl (TeKyIue NI apXWUBHBIE) UJIN BCS
0asa meauKoM (BKJouas Bce Galjbl JaHHBIX U TEKYIIUH YIpPaBJSIO-
it ¢aiin). B Habop pesepBHBIX KOOUM BKJIOUAIOTCA BCe OJOKMU HAH-
HBIX 3a UCKJIIOUEHNEM TeX, YTO HUKOTAa He MCI0Jb30BAJUCH (K yIpaB-
asomuM daiiaM U JKypHAJIaM 9TO He OTHOCHUTCS, AJS HUX HUKaKUe
0JIOKHY He IIPOIYCKAIOTCS).

Hukxpemenmmnoe pezepgHoe KOnUposauue

MoryT KommpoBaThCsA OTHeJbHble (ailibl MaHHBIX, TAOJWUHBIE IIPO-
CTpaHCTBa WJM BCs 0asa IeJMKOM. BKJIouaroTcs TOJBKO OJIOKM JaH-
HBIX, U3MEHUBIIINECA C MOMEHTA CHATHUA IPeIbIAYINei KOInU.

3amnycTuTh IPOIeAypPy Pe3ePBHOr0 KOMUPOBAHUA MOXKHO € TTOMOIIbI0 Reco-
very Manager nnu us uatepdeiica Enterprise Manager kK RMAN — B o60oux
caydadx IPUMeHseTcA MeXaHU3M Pe3epBHOT0 KONMMPOBaHUS 6as3bl AaH-
HBIX. A MOKHO BOCIIOJIb30BATHCA CTAHJAPTHBIMU CPEACTBAMU DPE3EPBHOTO
KOIIMPOBAHUS 13 ONEPAIOHHOM CUCTEMBI.

RMAN noazep:xuBaeT 00JIBIINECTBO BO3MOMKHOCTEN Pe3ePBHOr0 KOIHUPO-
BaHUA 6a3bl, BKJIOUad KOMUPOBAHME OTKPBLITOM 0asbl (omepaTHUBHOE), 3a-
KpBITOM 0a3bl, MHKPEMEHTHbIEe KOIIMK Ha ypoBHe 010K0B Oracle, obHapy-
JKeHHre 3aIlOpUYEeHHBIX 0JIOKOB, aBTOMATHYECKOE Pe3epPBHOE KOIHNPOBAHUE,
KaTaJOrd Pe3ePBHBIX KOMUI M KOIMPOBAHNE HA HOCUTENH C IIOCJIEeN0Ba-
TeJbHBIM gocTymoM. B Bepcuu Oracle9i Kk RMAN noGaBiieHa BO3MOXXHOCTb
3aJ1aTh OJHOPA30BYI0 KOH(PUI'YPAIINIO Pe3ePBHOI0 KOMMPOBAHIA, OKHA BOC-
CTAHOBJICHU JJIs 3aJaHUA U YIIPABJIEHUA HATOM MCTEUEHUs CPOKA XpaHe-
HUS Pe3ePBHBIX KON M BO3MOXXHOCTD IIePe3alyCcKa IPoIleCcCOB Pe3ePBHO-
ro KOIMMMPOBAHUSA W BOCCTAHOBJeHUsA. KpoMe TOro, BKJIIOUEHA MOAAEPIKKa
BOCCTAHOBJIEHUS B TECTOBOM PEXKIIME.

B Bepcum Oracle Database 10g¢ RMAN ymeer KonmpoBaTh 00pasnbl 0asbl
IaHHBIX, TAOJUMYHBIX ITPOCTPAHCTB MU (PAiIoB JaHHBIX U IPUMEHATDH UH-
KpeMeHTHBIe pe3epBHEIe KON K o0pasaM (aitnoB faHHBIX. CKOPOCTH MH-
KPEeMEeHTHOTO KOIIMPOBAHNS IOBBIIIIEHA 34 CUET MEXAaHN3Ma OTCICKNBAHNIA
M3MEHEHU, KOra CUNTHIBAIOTCA UM IOMEIAIOTCA B KOIIUIO TOJbKO HU3Me-
HUBIIIECA OJIOKH.

I[.TIH BOCCTAHOBJIEHUA €CTh CJIEAYIOII[1i€ BOSMOMHOCTH.
® I[I0JHOE BOCCTAHOBJIEHIE 0a3hI JaHHBIX 1O MOMEHTa C605{;

® BOCCTAaHOBJIEHHE TAGJMYHOI'O IPOCTPAHCTBA HA 3aJaHHBIII MOMEHT Bpe-
MeHU (KOr[a HeKOTOopoe TalJIMYHOe IIPOCTPAHCTBO BOCCTAHABINBAETCS
He Ha TOT K€ MOMEHT BPEeMEeHH, UTO OCTAIbHA YaCTh 635l JaHHEIX);

® BOCCTAHOBJIEHHE BCell 0as3bl JAaHHBIX HA 3aJaHHLIA MOMEHT BpPEeMeHN
(TIpeAIIecTBYOIINI TOCTAEJHEMY aKTYaJIbHOMY COCTOSHUIO);
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e BoccraHoBJeHUe g0 moayueHus komauabsl CANCEL;

® BOCCTAHOBJIEHME J0 YKA3aHHOTO CHCTEMHOI'0o HoMepa ma3MeHeHus (Sys-
tem Change Number, SCN).

BbINOJIHATE BOCCTAHOBJIEHE MOYKHO ¢ moMoIbi0 RMAN, monb3ysachk KaTa-
JIOTOM BOCCTAHOBJIEHWS WJIM YIPAaBIAOIIUM (aitaomM, JubO ¢ TOMOIIHIO
SQL miu SQL*Plus.

B Bepcuu Oracle Database 10g RMAN moBbICHJ HALEKHOCTh PE3€PBHOI0
KOMMMPOBAHUA U BOCCTAHOBJIEHUS 34 CUET HECKOJbKUX HOBBIX BO3MOYKHO-
creii. BKIloUueHO KOMMPOBaHNE 1 BOCCTAHOBJIEHNE PE3E€PBHBIX YIIPABJIAIO-
mux dainos. RMAN Temneph MoKeT aBTOMAaTUYECKU TOBTOPATD OIEPAITUIO
KOMMPOBAHUA WJIN BOCCTAHOBJEHUS, 3aBEPIIUBINYIOCA Heymauei. B mpo-
mecce BocctaHoBeHEnA RMAN MoMKeT aBTOMaTUUYECKU CO34aBaTh 1 BOCCTA-
HaBJUBATH (halybl JaHHBIX, OTCYTCTBYIOIIIE B CAMOM IOCJeTHEN KOIIWU.
Ecnu obHapy:KuBaeTcs, UTO IOCTIeTHAS pe3epBHAA KON OTCYTCTBYeT WU
samopueHa, RMAN aBromaTuuecku obpaimaercs K 60Jee cTapoii.

IJ1st ycKOpeHus: pe3epPBHOrO KOIMPOBaHUA 1 BoccTaHoBaeHusA B Oracle Da-
tabase 10g BBemena obJsiacTb ObicTporo BoccramoBienus (Flash Recovery
Area), TO3BOJIAIOINIAS XPAHUTh HEOOXOAUMBIE IJIS BOCCTAHOBJIEeHUA (PaiiIbl
B OTZeJIbHOM MecCTe Ha AucKe. Peub maeT o Kommm yIrpasJjsioinero gaiia,
apXUBHBIX JKYPHAJIaX, PETPOCIEKTUBHBIX JKypHAJaX 0a3bl JTaHHBIX, KO-
ax (aiiaoB JaHHBIX U pe3depBHBIX Konuax RMAN. ITapamerp RETENTION
AREA 103BoJIsIeT COXPaHATh HEOOXOAUMBbIE AJIS BOCCTAHOBJIEHUS (Pailyibl
B TeUeHMEe YKAa3aHHOTO IPOMEXYyTKa BpeMeHu. Korma cpok XpaHeHUs pe-
3ePBHBIX KONUI ¥ apXWBHBIX KYPHAJIOB HCTEKAET, OHM aBTOMATHYECKU
ynansoreda. CkoHurypuposaTh 0o6aacts Flash Recovery Area mossoJisier
noacuctema ASM (ommcaHa BhIIIe B 9TOi riiaBe). Ecau Mecra Ha gucKe He-
IOCTATOYHO, TO MOKHO npeanucatb RMAN cikuMaTh pe3epBHBIE KON,

KakybepuTtbcs
B paboTOCNOCOGHOCTU pe3epBHOM KoNuu

YTo06BI BEIPAbOTATh aJleKBATHYIO CTPATETHI0 PE3EPBHOTO0 KOIIMPOBA-
HUA ¥ BOCCTAHOBJIEHNU A, HYKHO 0043aTeJIFHO CBIMUTHUPOBATH BOCCTA~
HOBJIEHHE IIOcJie ¢c00A HA TEeCTOBOM CHCTEME M TOJIBKO IOTOM 3aHU-
MaThCA BOCCTAHOBJIEHMEM JKUBOI IIPOMBIIIIEHHON 0a3bl JaHHBIX.
YacTo BBISICHAETCA, UTO HOCUTEJN, KOTOPhIe BBl CUNTANY HAaJEeKHbI-
MU, Ha JeJjie TAKUMY He OKa3bIBAIOTCH, MJINU UTO YacTOTAa KOIUPOBa-
HUA, Ka3aBIIasacAa BaM JOCTATOYHOM, He 00eCIIeUnBaET BOCCTAHOBJIE-
HUS B OTBeJeHHBIE CPOKM. ByaeT Kyjna Jiydlle, ecjid HU3KAsA CKO-
POCTh MJIM HEBOBMOXKXHOCTb BOCCTAHOBJIEHUSA IIPOSABUTCA B YCIOBUAX
TecTa, UeM IIoABepraTh OM3HeC PUCKY M3-3a c00s peaIbHOI CUCTEeMBI.
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B sTom pasgesie MbI IPUBEHU JUIIh KPATKUM 0030p CTAaHIAaPTHBIX MIPOIe-
IyP Pe3epBHOT0 KONMPOBAHUA U BOCCTAHOBJIEHUA. J[OTMOJSHUTEIbHAA WH-
dopmaus mo obeciieueHnI0 BEICOKOM JOCTYIIHOCTH IpuUBeAeHa B riaase 11.

KomnoHeHT Oracle Secure Backup

KommonentT Secure Backup Hauana moCTaBAATBCS B COCTaBe BePCUU
Database 10g mox massauuem Oracle Secure Backup Express (XE), zame-
HUB CHCTEMY YIPaBJIeHUS XPAHUJIUINEM Ha MarHUTHBIX JeHTax Single
Server Version (LSSV) npousBoacTBa Komnauuu Legato. Haunnasa ¢ Bep-
cuu Enterprise Manager 10g Release 2 xommouenT Secure Backup unTer-
pupoBan B unTepdeiic Enterprise Manager. Secure Backup XE ucnoabay-
et crtocobHocTE RMAN cunThIBATE 6JIOKM 0a3bl JAHHLIX HAIIPAMYIO 1 o0ec-
TmevyrBaeT 3alIUTy AAHHBIX HA JIEHTaX MJsS OJHOTO cepBepa, K KOTOPOMY
TMOAKJIIOUEH OAWH HAKOIIMTEJb Ha MATHUTHBIX JieHTaX. Ecau TpebdyeTca pe-
mieHre MaciiTaba npeanpusaTtusd, To Oracle mpeaaaraer 3a JOIOJHUTEb-
HYIO IIJIaTy Bepcuio Secure Backup, momamep:KuBaionIyio HECKOJIbKO HAKO-
nuTeNed U IPOU3BOJIbHOE KOJIUYECTBO CEPBEPOB.

Oracle Secure Backup moamep:xuBaetT cBoimie 200 TUIIOB HAKOIMUTEIEH Ha
MAaTHUTHBIX JIEHTaX, a TaKKe IMPOTOKOJ YIIPABJIEHUA CETEBBIMU JaHHBIMU
Network Data Management Protocol (NDMP), xpanuiuniia, mogrIrouae-
mble 1o cetu (network attached storage, NAS), BupTyanbHyio JIEHTOTEKY
Virtual Tape Library (VTL), agMuHuCTpUpPOBaHME HA OCHOBE IIOJHUTHUK,
KJaccu(pUKaInnio XpaHUINI, TUHAMHUUYECKoe pasfeseHne AUCKOB, ayTeH-
TU(UKAIIIIO II0 cepTu(uKaTaM u mudpoBaHre Ppe3ePBHBIX KON,

Pasymeercs, eCTh 1 MHOXKECTBO Pa3sHOOOPA3HBIX AJbTePHATUBHBLIX peIlle-
HUH AJA peaus3alnuy pesepBHoOro xonuposauusa B Oracle, mpezyaraeMbrx
CTOPOHHUMHU IIpousBoguTeasaMu. Kopmopamus Oracle mpomossxaer mon-
mep:xkuBaTh mporpammy Oracle Backup Solutions Program (BSP), B pam-
Kax KOTOPOU mapTHePHI MOTYT CePTUMPUITMPOBATH CBOU IMIPOAYKTHI AJIA pe-
3ePBHOT'O KOITMPOBAHUSA ¥ BOCCTAHOBJIEHUS C IEHTOUHBIX XPAHUJIUIIL C TIPU-
meneHneM RMAN. AKTyalbHBIN COMCOK TaKUX PeIleHuil OmyO0JMKOBAH
Ha camite Oracle Technology Network.

yl'lpaBHEHI/Ie XN3HEeHHbLIM LLUKJIOM I/IHq)OpMaU,I/II/I

ITogcucrema Information Lifecycle Management (ILM) mpemocrtaBiseT
cpelcTBa IJIS OIpeeeHUs KJIacCOB JaHHbBIX, CO3MAHNA NepaPXUU XPAHU-
JIVLI IJIS PA3IMYHBIX KJIACCOB JAHHBIX, CO3AAHMUS IOJUTUK NOCTYIIA K JaH-
HBIM U IIepeMelleHNsI JaHHBLIX, a TaKyKe pean3alui MOJIUTUK COOTBETCT-
BusdA maHHBbIX. Yare Bcero ILM npumensieTcs AJid mepeMeNleHUs JaHHBIX
MEeXKJy PasIMYHBIMU YCTPOCTBAMM, HAnbOOJiee TOUHO OTBEUAIOIUMU Iie-
JAM XpaHeHUsI, HAIIpUMep, MeXIy AUCKaMU pasHbIX THUIIoB. O0ycJ/IOBIEHO
STO T€M, YTO MHOTHE aIMUHUCTPATOPLI IPEAIOUNTAIOT XPAHUTDL HanboJiee
YaCcTO MCII0JIb3yeMble JaHHbIe Ha JOPOTUX CKOPOCTHBIX AUCKAX, a JaHHLIE,
K KOTOPBIM 00pAaIaioTca peJKo, — Ha AUCKaX IoJellleBJe, IyCcTh gaxe 00-
Jee MeJJIEHHbBIX.
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ITogmep:xka ILM mosasmiaace B 2006 rony B Bepcum Oracle9i, Korma ObLI
npencrasiaed nHectTpymerT ILM Assistant, KoTopbIit MOXKHO 3arpy3uTh C caii-
ta Oracle Technology Network. ITomumo ILM Assistant Bam momamobutcsa
Habop o6wekToB Oracle Application Express (mpe:xuee massanne HTML
DB), ycranaBiauBaeMbIii B Ty 6a3y, I'/le HaXOAATCA yIIpPaBasaeMble JaHHBIE.

ILM Assistant mpegocraBiasier rpadpuuecKuii maTepdeiic A4 co3qaHUd
oIpeesieHU U MOJUTUK KUBHEHHOTO IIUKJIa, KOTOPbIe XPAHATCSI B Ta0JIH-
max 6a3bl JaHHBIX. OH TOACKAa3bIBAET, KOTIa IPHUIILIO BpeMsA IIepeMeIaTh,
apXUBUPOBATH UJIU YIAJIATH JaHHBIE, a TaKKe COO0IITaeT O MOTeHITNAJIbHOMN
SKOHOMUHU U TPedbyeMoM o0beMe MecTa Ha aucke. ILM Assistant rax:xe mo-
MOTaeT OMPeAeUTh CTPATETHI0 CeKITMOHNPOBAHUS, COOTBETCTBYIOIIYIO Ba-
UM IeJIAM YIpPaBJIeHUA KU3HeHHBIM ITUKJIOM nHpopmanuu. ITocae Toro
KaK cTpaTerus omnpeneigena, ILM Assistant remepupyer ciieHapuu mmepeme-
IeHusA JaHHbIX.

IIpu mepBom 3anycke ILM Assistant caienyer nepeiitu Ha BRaagky Lifecycle
Setup (HacTpoiika XKU3HEHHOT'0 IIUKJIA). 34eCh OIIPEeIAI0TCA JOTUUECKIe
VPOBHU XPaHEHHNsS, CO3JaI0TCA OMpeeIeHNs KU3HEeHHOIO KA U BBIOM-
paioTcst TabaUIBl, KOTOPBIMU IIPEACTOUT yIPaBaATh (puc. 5.4). 3arem ILM
Assistant mosker mopeKoMeHI0BaTh, KaK Pa3sMeCTUTh JaHHBIE. J[OMOJHU-
TEJIBHO MOJYKHO IIOCMOTPETh Pe3yJbTaThbl UMHUTAIIUN CEKI[MOHUPOBAHUI,
CBOJIHYIO MH(POPMAIIHIO O YKU3HEHHOM ITUKJIe, CTOUMOCTh XPAaHEeHUA, a TaK-
JKe BBECTHU IPUMeUAHUA K MOJTUTUKAM.

IIpu mocaenyromux samyckax ILM Assistant BuI yBuamTe KajteHIaph co-
oniTuii sxusumennoro mukiaa (Lifecycle Events Calendar), B Koropom mpu-
CYTCTBYeT CIIMCOK 3aIlJIaHMPOBAHHBIX coObITHH. KameHmapb, caMu COOBI-
TUSA, UCTOPUIO PACHO3HABAHUS COOBITHUIM MOKHO IIOCMOTPETH Ha BKJIAIKe
Lifecycle Management (YupaBieHue *KUSHEHHBIM IINKJIOM).

ORACLE ILM Assistant

User: ADMIN Lifecycle Setup Lifecycle Management Repors Compliance & Security Help
LT Li Se T abb Teleionces

Logical Storage Tiers New Logical Storagp,Tier |

Alogical storage tier is e name gheen to a pool of tablespaces that all reside on the same daas of slorage devce. [7)

P Fite; Options

Logical Siorage Tier Hame & Description Cost Per GB
B acewoaa Holging all Tha very actve data $50.00 j
[ rugh Pedormance Very high performant discs, used for Requantly JcCassed data s7200
B vLowcest Storage used for infrequently accesed data suo g
E]  Ondine Archive Olider data infrequently used sto0
3 Read Oniy Archive Archive used to hold read only data $500 d
1-6

Puc. 5.4. Oracle Information Lifecycle Management Assistant
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Ha Braagke Reports (OTueTs) mpencTaBiIeH pAL OTYETOB, B TOM YKUCJIE OTUET
0 CTOMMOCTHM MHOTOYPOBHEBOTO XpaHEHUA B paspese JKU3HEHHOTO ITUKJa
WM TAOJUIILI, CBOAKA JIOTMUECKUX YPOBHel XpaHeHusa, pasdbueHe 110 Tab-
JIMITaM WJIH II0 YPOBHAM XPaHeHUs, CIIPAaBKa O CPOKAX XPaHEHHUs U CIIPaBKa
o samure ganubix. Ha Braaake Compliance and Security (CoorBercTBue u Ges-
OMAaCHOCTH) MOJKHO: IIOCMOTPETh COCTOSTHIE BUPTYAJbHOI YacCTHOU 0Oasbl
nauubiX (VPD), moauTukm U gaThl reHepanuy Iu(poBLIX MOAINCEH; CO3-
IaTh MOANUCAHHBIE Pe3yJIbTUPYIOIe HAOOPHI A OTCACKUBAHUS HEU3-
MEHHOCTH; IIOCMOTPETH IepeueHb OompeaeeHUil 6e30IacHOCTA U KOHMU-
IEeHIINaIbHOCTH, MOJUTUK, IIPeACTaBIeHUNH U MPUBUJIETUH JOCTYyIa; IPO-
CMOTpPEeTh M HACTPOUTH MOJUTHUKU AeTadbHOoTO aynura (FGA), mocMoTpeTh
¥ HaIWCcaTh MPUMEUYAHUA K MOJUTUKAM.

KoHTakTbl co cny»6om Oracle Support

Kakwue ObI Kypchl BB HY 3aKOHYWJIN, BCEra OCTAIOTCA KaKHe-TO BOIIPOCHI,
KOTODEIE BBl HE MOJKETe PaspellInTh 0e3 MOAJAEPIKKHN CO CTOPOHBI KOPIIopa-
munu Oracle. B ob6sa3amHocT agMuHHCTPATOPA 0a3hbl JAHHBLIX BXOJHUT IIO-
MOIIb B paspelleHnu J0bIX npodiaem, Kacaomuxcea CYB]I. Oracle mpex-
JlaraeT HeCKOJIbKO YPOBHEN TeXHWUYECKOM MOAAEPKKHU — 0a30BYI0, PACIIIU-
PEHHYIO I MHIIUAEHTHYIO. JIt00as mporpaMMa CTOUT AeHer, HO BHe 3aBUCH-
MOCTH OT BHIOPAHHOTO YPOBHSA AJIS HOJYUYEHUA MAKCUMAJIbHOM O35l BB
IOJIKHBI IIOHUMATh, KaK IPaBUJIBHO PaboOTaTh CO CAYKOON TeXHUUECKOMH
MO EPKKH.

IIpouenypa mosyuenus orBera ot caysk0bl Oracle Worldwide Customer
Support Services momauany MOXKeT pPa3odyapoBaTh HAUMHAIOIETO aJMUIHI-
cTpaTtopa, Aa 1 Jb0ro 4yeJIoBeKa, o0palamlerocsa co CBoOei mpobaeMoii.
Oracle TpebyeT, uT0o0BI Ipo0aeMa OblIa ONKMCAHA B BUIE 3aABKH HA 00CIy-
sxkuBaume Service Request (SR). IHorma ux mo crapuuke HasbiBaioT Tech-
nical Assistance Request (TAR). Bpemsa peakiuy 3aBUCHUT OT IPHUOPUTETA
WM YPOBHS CEPLE3HOCTH, YKA3aHHOI'O B 3asgBKe. Eciu mpobiemMa IpemsaT-
CTBYET 3aBepIIeHUI0 MPOEKTa MM HOPMAJIBHOMY (PYHKIIMOHUPOBAHUIO
NPeINpPUSATHAA, TO AJA IOJIYYEHHS CBOEBPEMEHHOI'0 OTBETA CJIeAyeT YKa-
3arh npuopuret 2. Ecau ke M3HAUYAIbHO IpolJeMe IMPUCBOEH 6ojiee HU3-
KNI OIPUOPUTET MJIM OTBET BAaC He YAOBJIETBOPWUJI, HYKHO IIOBBICUTEL IIPU-
OPHTET.

Ecau nmpobsiema npuBesia K OCTAaHOBKE PAa0OTHI IPEAIPUATUSA, TO CIELYET
ykasath mpuoputer 1. Ho B Takom ciaydae o6paTUBINUIICSA 3a TOMOIIIBIO
IOJI2KeH OBITh JOCTYIIeH JJIA KOHTaKTa mo TeaedoHny (Jake ecjau IJis 3TOTO
nmoTpebyeTcs KIaTh HECKOJBKO YacoB). B IpoTuBHOM ciayuae cays:kba mos-
IEepKKU PEIuT, uTo mpobieMa He HACTOJIbKO CEPhe3Ha, 1 MOKEeT IOHU3UTH
ee IPUOPUTET.
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N3BeweHue o npobneme

Coo0111TL 0 IpobieMe MOMKHO II0 Tele(oHYy, IO SJIEKTPOHHOM IIOUTe M
¢ moMoIk0 BeO-unTepdeiica MetaLink. Cucrema MetaLink, BKiaouaemas
B 0a30BYI0 IPOrpaMMy IOAIEPIKKH, IIPUOOpeIa IINPOKYIO MOIYJISPHOCTD,
IIOCKOJIBKY II03BOJISIET CAMOCTOSATE/JILHO HAWTH pellleHne HOX0Kell mpobJe-
MBI, HEe TPaTsd BpeMs Ha IIPOLeAYyPY HoJyueHnd opunuaaisHoro orBera. Ha
caiite MetaLink nmmerorcss mpoduiaKkTUUECKHE COOOIIEHN s, BO3MOMKHOCTD
HACTPOUTH IOJ cebs TJIaBHYIO CTPAHUILY, TeXHUUYecKHre OubanoTeku u ¢o-
pyMBI, nHpOPMAIUSI O KU3HEHHOM ITMKJIe IMPOAYKTOB, 0asa MaHHBIX 00
omubKax M CpeACcTBa MoJauM 3aABOK Ha 00CIy:KUBaHUeE.

IIpu oGpaleHun B CiayK0y TEXHUUYECKOH MOAAEPIKKU BbI JOJIKHBI CO00-
IUTH CBOM Koj moamep:kKu KiameHTa (Customer Support Identification,
CSI). O mporienype mogayum 3adABKY BaM PacCKaKyT TaKsKe B OTHAeJie KOH-
cynapranuii mo mpopaskam (Oracle Sales Consultants). lomomHuTEIbHO
Oracle Worldwide Customer Support Services mmpezJaraer Kypc o0yueHns
aIMUHUCTPATOPOB 0a3 faHHbIX 3(hGeKTUBHOM padboTe co CayKO0M TexHIUe-
CKOIi IOAAEPKKHU.

MeI yixe yrmomuHaau, uTo B Bepcuu Enterprise Manager pis Oracle Data-
base 11g mossumioch pabouee mecto Support Workbench, Tak:ke mosso-
JISTIOTIee COOOITUTE O TIpobyieMax. B 9Toi Ke Bepcuuy nmMeeTcss WHCTPYMEHT
SQL Test Case Builder, cmoco0usbIil momMoub cay:xk0e Oracle Support Boc-
IIPOMB3BECTH IIPO0JIEMY, TO €CTh ObICTPee paspemuThb ee. OOBIYHO BIEpPBbIE
npobeMa IPOABJIAETCA KaK COOOIeHNe 0 KPUTUUYECKOIi olnbKe Ha IJIas-
Ho# crpanule Enterprise Manager. 3aTem BbI usy4yaeTe ee 6oJiee JeTallb-
HO, co0MpaeTe JOMOJHUTENbHYI0 NH()OPMAIIHIO, TOTOBUTE 3asBKY, OTIIPaB-
nsitete B Oracle Support HaGop AuarHOCTUUYECKUX AAHHBIX, OTCIEKUBaETe
MIPOXOXKIeHNe 3aABKY U 3aKPhIBaeTe PellleHHYIo IpobaemMy.

ABTOMaTU3NpPOBaHHOE HaNnoXXeHue 3annart

Cay:x6a Oracle Support pasmerraer ua caiitre MetaLink usserenus o Haii-
IOeHHBIX OMIMOKaxX MM YA3BUMOCTSX M O BBINYIIEHHBIX 3amiarax (pat-
ches). Hauunas ¢ Bepcuu Oracle Database 10g BHexgpeHa aBTOMAaTH3HPO-
BaHHAsA OPOLEAYypPa YBENOMJIEHUS M HAJOKEHHUS 3aIlIaT, II03BOJISAIOIIAT
BaM OBICTpee pearupoBaTh Ha M3BeIeHUA 00 00HApPYKeHHBIX OIMNOKAaX.
OHOBeH.[eHI/IH (o] HaﬁﬂeHHbIX omn6xax 1 YA3BHUMOCTAX MOT'YT BBIBOOUTBHCA
npsamo Ha KoHcosib Enterprise Manager. Ha Brkiagxke Enterprise Configuration
Management mosABuUTCA CCHLIKA Ha 3amjaTy U MHGOPMAIIUA O TOM, K KaKOi
U3 yIpaBJIdeMbIX CUCTEM €€ CJIeAyeT IPUMEHUTb.

B cpene kinacrepa RAC unu peleTKu HAJOMKUTH 3aIlJIaTy MOYKHO Ha Bce y3-
JIbI, HEe OCTAHaBJIMBAA KJACTEDP WU PeIIeTKY IeJuKoM. (9Ta mpoieaypa
Obla ommcaHa B riase 3.) Kpome Toro, eciim HabI0qaeTCa aHOMAJIbHOE I10-
BelleHUe, 1A KOHKPEeTHOTO 9K3eMILIAPAa 3aIlIaTy MOKHO OTKATUTh.
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OcuoBHOe HazHaueHne Oracle — ypasjenue IeHHBIMU JaHHLIMUA, HEO0XO0-
IUMBIMU OYKBAJbHO AJIA BCeX oleparnuii B opranmsanuu. [[eHHOCTh HaH-
HBIX OTUACTH OIIPEeeIAeTCA TeM, UTO OHU 8aULU, TO €CTh MOTYT 00eCIIeUnTh
Balllell KOMIIAHUY YHUKAJbHBIE IpenuMyIecTBa. IlosToMmy HEOOX0AMMO 3a-
IUTUTH JaHHBIE OT JOCTYA IOCTOPOHHUX JIUIT. ITa 3aIUTA U ABJIIETCA Te-
MO HacTOAMIeH raaBbl. MBI OCTAHOBUMCS HA TpPeX Pa3JUUYHBIX aclleKTax
o011ieii 3aJaum 3aIUThI JaHHbBIX.

Besonacrnocms obeceunBaeTCAa HHCTPYMEHTAMU, KOTOPBIE MO3BOJISIIOT
obpalaThCa K JaHHBIM TOJBKO T€M, Y KOT'0 €CTh Ha TO PaspelleHne.

Aydum mo3BoJisgeT y3HaATh, KTO U YTO AeJajl ¢ BalluMu AaHHBIMU. [lox
ayJIupoOBaHMEM NOHUMAETCA IIPOIeaypa BeJeHUA UCTOPUU AOCTYyIIa, KO-
TOPOM MOJKHO BOCIIOJIB30BATHCS IJISA JIYUIEro MOHMMAHWS OIepPaIMii,
BBHIIIOJIHSIEMBIX B 0ase, a TaKyKe IJIA BhISIBJIEHUSA IIONLITOK 1 (DAKTOB HAa-
pyuienus samuTel. Ha srame koudurypuposanusa Oracle Database 11g
BaM OymeT 3aJaH BOIPOC, XOTHTE JIX Bbl OCTABUTHL NMPHUHHUMAEMbIE IIO
YMOJIYAHUIO IIapaMeTpPhl 6e3omacuocTu 0e3 nusMeHeHusa. Eciu BuI coriia-
CHTECh, TO OyZeT BKJIOUEH ayJUT 1 YCTAHOBJIEHEI OIIIUN IPOPUIIs, OII-
pefendonie IOJUTHUKY YIPAaBICHUS IapoaaAMHU. VI3MEeHUTCA U PAL
IPYI'UX IIapaMeTPOB MHAIIMAIN3AIAN.

Coomeemcmeue mpebo8aHUAM — 9TO CIOCOOHOCTh JOKA3aTh, YTO TaH-
HbIe JefICTBUTEIBLHO XPAHATCS HaLeKHO u Oe3omacHo. HelHe Takoe 10-
KasaTeJIbCTBO YaCTO JOJIKHO IIPEIOCTABJIATHCA II0 3aKOHY. XOTA MHO-
rue TeXHUYEeCKHUe CIeINAaJNCThI CYNTAIOT, YTO JOKA3aTEeJILCTBO COOTBET-
CTBUSA — 9TO y:Ke mepebdop, HO haKT ocTaeTcs (GakTOM — HECOOTBETCTBUE
TPeOOBaHUAM MOYKET CTATh OCHOBAHUEM [JI HAJOMKEeHUS KPYIIHOTO
mrpada Ha KoMnaHuio. [1osToMy AJs PYKOBOACTBA STOT ACIEKT IIPel-
cTaBJIgeT 0COOBIHM MHTEpeC.
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Be3onacHoOCTb

OnuH M3 caMbIX Ba)KHBIX ACIEKTOB 3(h(GeKTUBHOTO afMUHUCTPUPOBAHUA
6a3nl gaHHBIX Oracle B MHOTOIIOJIB30BATEILCKOM cpeie — 3TO co3manue 0es-
OIIACHO# CXeMBbI YIIpaBJeHUA JOCTYIOM M Moaupukanuei nanuesix. Oracle
IMO3BOJIAET IPEJOCTABUTE IIPABA JOCTYIIA OTAEJbHBLIM I0Jb30BATENAM WU
pOJIAM.

YupaieHue 6e30IaCHOCTHIO OOBIYHO OCYIIIECTBIAETCA HA TPEX YPOBHAX:
® ypoBeHb 0a3bl JaHHBIX;

® YpOBEHb OIIePAI[MOHHOM CUCTEMBbI;

® CeTeBOil YPOBEHb.

Ha ypoBHe omepaliMOHHOI cHCTEMBI y aIMMUHMCTPaTopa 0asbl JaHHBIX
(AB]l) moKHBI OBITH TPABA IJIS CO3AAHUA U YIAJTEHUSI OTHOCAITUXCS K 0a-
3e JaHHBIX (paitmoB. HampoTuB, y OOBIUHBIX IIOJB30BATEJel TAKUX IIPaB
OBITh He JoJKHO. MH(popMaIiusa o 6e30I1aCHOCTY HA YPOBHE OIlePaI[MOHHOMN
cuCTeMbI IIpuUBeJeHa B cTaHgapTHoll moxymeHTarum Oracle. Bo muorux
KpynHBIX opranusanuax ABJl i agMuHEUCTPATOP 10 6€30IaCHOCTH 0a3hI
IaHHBIX PabOTAIOT B TECHOM KOHTAKTE C aJMHHUCTPATOPAMH BBIUKCJIH-
TeJIbHOM CHUCTEMBbI, UTOOBI KOOPAUHNPOBATL YCUJIU 10 pa3paboTke Tpebo-
BaHMHN 1 NMpPaKTHUYECKUX MEPOIPUATHUHN, HaIpaBJeHHBIX Ha obeclieueHUme
6e30macHOCTH.

B TpeboBanuax K 0e30macHOCTM 0a3bl JAaHHBIX OMMCHLIBAIOTCS IPOIEAYPHI
IpeoCcTaBJIeHUA HOCTyIIa K 0ase IyTeM HasHAUeHUA KasKJIOMYy II0Jb30BaTe-
JITO TIaphI UM/ Iapoib (username/password). B Tpe6oBaHUAX MOXKET TaKKe
Or0BapUBaThLCS OrpaHUYEHVe 00beMa PecypcoB (IUCKOBOTO IIPOCTPAHCTBA
¥ IIPOIIECCOPHOI'0 BPEeMEH!U), BBIJEIAEeMbIX OJJHOMY II0Jb30BaTeII0, U IOCTY-
JHUPOBaThCS HEOOXOIMMOCTh ayAuTa JeMCTBUI ITOJb30BaTesei. Mexanusm
obecrreueHusi 6e30IIACHOCTY Ha yPOBHE 0as3hbl JAaHHBIX TaKiKe o0ecIeunBaeT
yIIpaBJieHe JOCTYIIOM K KOHKPETHBIM 00'eKTaM CXeMbI 0a3bl JaHHBIX.

MmeHa nonb3oBarteneun, npusunernun, rpynnbl N pojsin

AB]Jl (DBA) uiu agMuHHUCTPATOP IO 0€30IMacHOCTH 0a3bl JaHHBIX CO3LAET
uMeHa noav3oeameJieil, yKasblBaeMble IPU YCTAHOBJIEHUU COEJUHEHUSI
¢ 6asoii. B mporecce yCTaHOBKYM aBTOMAaTUYECKU CO3MAIOTCS JBE YUETHBIE
s3anucu, npunucauabie K poau DBA: SYS u SYSTEM. (Poas DBA omucama
HUKeE.)

C KaXXJbIM MMEHEM IIOJIb30BaTeJid aCCONMPOBaH IIapoJib OJA IIpeaoTBpa-
ImieHnd HEeCaHKIIMOHMPOBAHHOI'O OOCTYIIa. COS,ZIaBaeMI:IfI nJIn BBO,lIPIMI:IfI
B3aMeEH CTaporo mapoJjib JOJIXKEeH:

® coIep;KaTh He MeHbIIIe BOCbMU 3HAKOB;
® COIEep:KaTh XOTA ObI OAHY ITHUPPY U XOTA ObI OAHY OYKBY;
® He COBIIAJAThH C UMEHEM I10J1b30BaTeJIs, HAITMCAHHBIM «3a0M HaIlepem »;



178

lmaga 6. be3onacHocTb, ayauT 1 cooTBeTCTBME TpeboBaHMsM B Oracle

® He COBIAAATH C MMEHEM IOJIL30BATEJIA U OTJINYATLCS OT HEr'0 He TOJILKO
I0o0aBJIEHHBIM B KOoHIle uucaoM oT 1 go 100;

® He coBIagaTh HU C OJHUM IIPOCTHIM CJIOBOM M3 BHYTPEHHEI'O CIIMCKA,

® OTJIMYATHCA OT MPEIBLIAYINero mapojsd (Ipu 3aMeHe) II0 KpalilHell mepe
TpeMs 3HaKaMHU.

Oracle MOKeT IPOBEPATH 5TH YCJIOBUSA IPU KAXKIOM OIeparuyu CO3LAHUA
WJIN M3MEHEHHUS MHApOJIid, €CIU TAKOM PEeKMM YCTAHOBJIEH B MOJUTUKAX
0€e30IIaCHOCTH.

Ilociie ycmenrHoro moAKJIOUEHUA K 6ase JaHHBIX BO3MOYKHOCTH IOJIbh30Ba-
TeJIA OTPaHUYeHbl NPUBULIEeZULMU, TO €CTh IPABAMU Ha BBIMIOJHEHNE OIIpe-
nenenHbiXx SQL-xomana. HekoTopble NpuBUJIerny MOTYT OBITH IIPEIOCTAB-
JIEHBI Ha YPOBHE CHUCTEMBbI B I[eJI0oM (HampuMep, MPaBo yAAJIATb CTPOKU U3
J1000¥ TabauILI 6a3bl JaHHBIX ), IPYTUAe IPUMEHAITCA TOJbBKO K KOHKPeT-
HOMY OOBEKTY B KOHKPETHOHN cxeMe (HAIIPUMEP, BO3MOXKHOCTDH YAAJIATH
CTPOKHY 13 KOHKPETHOI TabJIUIIbI).

Poavro Ha3bIBaeTCs MMEHOBAHHASA IPyNIa IPUBUJIETUA. PO MOMKHO CO3-
IaBaTh, UBMEHATHh U YAAJATH. B GOJBIINHCTBE OPraHU3aINil UMEHA M0JIb-
30BaTeJiel co3JaeT aAMUHUCTPATOP 0a3bl JaHHBIX MJIN aAMHUHUCTPATOP II0
0e30ITaCHOCTH, OH JKe HasHayaeT I0JIb30BAaTEJIsIM POJIM, TeM CaAMBLIM Hale-
s uxX Habopom mpuBmiaernii. CerogHs aTo vallle BCero AeJIaloT U3 KOHCO-
au Oracle Enterprise Manager (EM), onucamuoii B riaase 5. Hampumep,
MOJKHO CO3JaTh POJIb, IPEJOCTABISIIONIYIO JOCTYII K KOHKPETHOMY Habopy
OPUIOKeHn, ckaxeM, «OTaes KaapoB», UIN OIIPedeJNTh HeCKOJIbKO PO-
Jeit, TaKk 4YTOOBI M3MEHATDH IIOYACOBYIO OILJIATY B KAAPOBBIX MPUJIOKEHUIX
MOTJIX TOJIBKO ITOJIb30BaTEJU, MMPUIKUCAHHBIE HEKOTOPOM pPOJIM, U 0OJbIIIe
HUKTO.

B kaxmoit 6ase gamHbIX nMeeTcs mnceBgoposb PUBLIC, B KOTOPYIO BXOIAT
abCoJIIOTHO Bce moJib3oBaresau. IlpuBuieruu, BKJIOUeHHBbIe B poab PUB-
LIC, mocTynHBI KasI0MY II0Jb30oBaTe 0. Hampumep, ecau cBA3b 6a3 gaH-
HBIX WJIM CUHOHUM CO3JaHbI ¢ KIoueBbIM cioBoM PUBLIC, To onu OyayT
BUIHBI BCeM IOJIH30BATENAM, Y KOTOPHIX €CTh MPUBUJIETHU AJA TOCTyIa
K 060 beKTaM, JOCTYIHBIM Uepes 9Ty CBA3b mau cuHOHUM.! B pasgene «Ay-
nuT» Mbl yBuauM, uto npusuierusd CREATE PUBLIC DB LINK Tteneps ay-
nupyetrca. [IocKOIbKY 03a60UEeHHOCTh YA3BUMOCTBIO 0a3 HAHHBIX PAacCTeT,
MMeeT CMBICJ BKJIIOUUTH B pob PUBLIC TolbK0 0UeHb OTPAaHUYEHHBIHN Ha-
0Op MpUBUJIET Ui,

1 TIceBmoposs PUBLIC u xitoueBoe cioBo PUBLIC, ncnosnbssyeMoe Ipu CO3LaHUN
HEKOTOPBIX TUIIOB 00BEKTOB, He CBsA3aHbI MeXK 1y coboii. Poss PUBLIC onpene-
JIsIeT IpaBa JocTyIa, a KamueBoe caoBo PUBLIC — o61acTs BUAMMOCTH 00BEK-
Ta. — IIpum. Hayu. peod.
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YnpaBneHne naeHTUYHOCTbIO

Kaxoii 661 cTporoil Hu OblIa cucTeMa 0e30IacHOCTH, OHA He JOCTUTHET Iie-
JU, €CJAU IJIOXO0 aIMUHUCTPUPYeTcA. UeM cJloKHee aIMUHUCTPATUBHBIE
3aaun, TeM OOJIbIIle BEePOSTHOCTDH OIMNOOK, MPUBOAAIIUX K ITOSBJICHUIO
Operrieii B cucteMe. Eciiu BBl XOTUTE IEHTPATN30BAHHO YIPABJIATH JOCTY-
TIOM K HeCKOJbKUM 0a3aM JaHHBIX, TO OOpaTUTe BHUMAaHUe Ha MOJCUCTEMY
Oracle Identity Management, KoTopas mo3BoJisieT XpaHUTHL BCIO mHPOPMA-
IIMIO O IOJb30BaTeaaAX 1 uX npasax B LDAP-karanore, rakom xak Oracle
Internet Directory (OID). Hampumep, ¢ momoinbio OID MokHO aBTOPH30-
BaTh coeqnHeHud mojab3oBareseir SYSDBA u SYSOPER.

MpuBunerun Oe3onacHoCTH

C IOMOIIBI0 IPUBUIETUHA MOXKHO HAJOMKHUTh OrPAaHMUYEHHUSA HA YeThIpe Oc-
HOBHBIX BHJa olleparnuii ¢ 6a30it TaHHBIX:

e SELECT ngns BEIOOPKH CTPOK

e INSERT pjs BCTaBKU CTPOK B TaOGJIUIIGI MM IPEICTABICHI

e UPDATE pgnsa o0HOBJIEHUSI CTPOK B TAOJIUITAX UJIX IIPEACTABIEHUAX
e DELETE pna yaaneHus CTPOK M3 TaOJINIL NIK IPeICTaBISHUIH

IToMmuMoO 9THMX TPUBUJIETHIT, OTHOCAIINXCA K padoTe ¢ JaHHBIMU, €CTh 1 He-
CKOJIbKO APYI'UX, KAcAoInXcsa 00'beKTOB BHYTPU CXeMbI 0a3bl JaHHBIX

e CREATE gus cosmanus TabJIUILI B CXEME
e DROP gnisa yaaneHus TaGIUIILI U3 CXEMBbI
e ALTER gnia usmMeHeHus TaOJIUIL 1 IPeACTABICHUHA

st paboThl ¢ IPUBUIETUAMYU €CTh ABe mpocThie SQL-Komanasl. Komammga
GRANT cay:XuT a1 IpeaoCTaBIeHI IIPUBUJIET Y II0JIb30BATEJII0 MJIN PO-
au, a komagga REVOKE — aj1g oT3biBa HPUBUIETHN. T KOMAHAELI II03BO-
JAI0T MOAUGUIIIPOBATE HAOOP IPUBUJIECTUN KaK IJS OTAEJbHOI'O II0JIb30-
BaTeJdA, TaK U AJA poau. MOKHO TaKsKe IIPeJOCTaBUTh IPUBUJIETHIO Ha BhI-
Iauy npuBmiaeruii. B g1060if U3 9TMX KOMAaHJA MOKHO yKasaTh KJIOUEBOE
caoBo PUBLIC, uToOBI IpeaOCTaBUTh UM OTO3BATh IIPUBUJIETUIO JJII BCEX
moJIib30oBaTeJieii 6a3bl JaHHBIX.

Emre ogna mpusBuierusa, EXECUTE, mo3BoaseT BBINOJHATH HPOIEAYPY
nan GYHKIINIO, HanmucaHHyo Ha A3bike PL/SQL. ITo ymoauaunuio PL/SQL-
mporenypa paboTraeT ¢ OIPUBUIETUAMU TOTO IIOJIL30BaTENdA, KOTOPHIN ee
ckoMmnmiaupoBai. Ho MOKHO ykKasaTh, UTO IpOIeAypa AOJKHA paboTarhb
Cc npasamu 8vl3vl8AIULE20, TO €CTh C IPUBUJIECTUAMU TOT'O IOJH30BaTEJd,
KOTOPBHI ee BHIZBAJI.

CneuunanbHblie ponu — DBA, SYSDBA un SYSOPER

B 6as3e maHHBIX yiKe IpeIoIpeliesieHbl TPU cllelinaabHble poau. OxHa 13
caMbIX BasKHBIX — posib DBA. B Hee BKJIIOUEHO GOJBIMINHCTBO CHUCTEM-
HBIX npuBuJjeruii. Ilo ymoryaHuio oHa HadHAvaeTcs moJb3oBareaam SYS
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u SYSTEM, KoTopble CO3AI0TCs Ha 9Talle MHUIHAIN3AIUY 0a3bl JaHHBIX.
B cxeme SYS xpamaTca TAOMUIBI ¥ HPEACTABICHUSA CJIOBAPSA JaHHBIX.
Tabauiel u3 cxeMbl SYSTEM 1crnoian3yooTed A XPaHeHU afMUHKICTPA-
TUBHOM MHMOPMAIINU, & TAKIKE PA3JINUYHLBIMUA UHCTPYMEHTAMU U OMI[HA-
mu Oracle. B 3aBucumocT oT TOro, Kakue komnoHeHThsl Oracle passepHy-
ThI, MOT'YT OBITH 1 IPYIHe afMUHACTPATUBHEIE II0JIb30BATEIHN.

Posr DBA He BKJIIOUAET HPUBUJIETHI AJIs BLEIIOJHEHN OCHOBHBLIX aMI-
HUCTPATUBHBIX 3aj]ad, IIOAPA3yMeBaeMbIX CHUCTEMHBLIMH IIPUBUJIETUIMU
SYSDBA uau SYSOPER. ITostomy npusuiernu SYSDBA uau SYSOPER
IOJIXKHBI OBITH SIBHO IIPENOCTaBJIEHBI agMuUHMHCTpaTopaM. Iloaxjmouasichk
K 0ase qJaHHBIX, oHUN BBIIOIHAIT KoMauany CONNECT AS, ykaswiBad UM
SYSDBA uau SYSOPER, 1 MmoryT TakuM 00pasoM MOJIYUYUTH HOCTYII JaKe
K 3aKpbITOi 6ase mamHbIX. [IpumBmiaerus SYSDBA Mmo:keT OBITHL BBIZAHA
noJsib3oBaTenaeM SYS MM APYTUM IIOJH30BATENIEM, YiKe 00JIafaloIUM IPU-
Buyeruneir SYSDBA. IIpuBunerusas SYSDBA mosBoJisierT BBINIOJIHATH Iepe-
YKCJIeHHbIe HIMKe OefcTBUA 13 KOMaHAHOI cTpoku B SQL*Plus uiu ¢ mo-
MolIbio rpadpuueckoro unTepdeiica Oracle Enterprise Manager:

STARTUP

3anyck sK3eMILIsapa 6a3bl JaHHBIX.
SHUTDOWN

OcraHoB sk3eMIIsApa 6a3bl JaHHBIX.
ALTER DATABASE OPEN

OTKpBITHE CMOHTHPOBAHHOM, HO ellle He OTKPBITOM 6a3bl JaHHBIX.
ALTER DATABASE MOUNT

MonTupoBaHue 6a3bl JaHHBIX JJIA YKe 3alyIIeHHOT0 9K3eMILIApA.
ALTER DATABASE BACKUP CONTROLFILE

3anycK pesepBHOrO KOIIMPOBAHUA YIpaBJsioiiero gaiaa. OgHako yare
pesepBHOE KOIIMPOBAaHME BBITIOJIHAETCA ¢ MOMOIbI0 MeHem:xepa RMAN,
KaK OIMCAaHO B pasneie «Pe3epBHOe KOMMPOBAHWE U BOCCTAHOBJIECHUE»
TJIaBHI 5.

ALTER DATABASE ARCHIVELOG
BriroueHMe pesknMa apXUBUPOBAHUA COLEPIKMMOr0 IPYIINEI dKYPHAJIOB
mepes IMOBTOPHBIM MCIHOJb30BAHMEM STOM IPYIIIEL.

ALTER DATABASE RECOVER

IIpumeHeHuMe KYPHAJIOB 10 OT/EJIHLHOCTH MJIU 3aMIyCK aBTOMAaTUYECKON
IIPOIleAy Pl IPUMEHEH U Ky PHAJIOB.

CREATE DATABASE

Cospmanue 0a3bl JAHHBIX C YKAa3aHHBIM MMEHEM, OoIpe/ieieHre MeCTOIIO-
JIOYKeHUA 1 padMepoB (haiijioB JaHHBIX U )KYPHAJIOB, & TAKIKE IIPEIeIb-
HBIX 3HAUEHUN IIapaMeTpoOB.
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DROP DATABASE

VYnanenue 6a3bl JTaHHBIX U BCeX (PAMJIOB, IEPEUNCICHHBIX B YIIPABJISIO-
mieMm (aiiie.

CREATE SPFILE

Cospanue (aiiya mapaMeTpoB CepBepa M3 TEKCTOBOI'O OMMCAHUS Iapa-
meTpoB (INIT.ORA).

RESTRICTED SESSION npusunezus

Paspertenue coequHeHus ¢ 6a30ii JaHHBIX, 3aIYIIIEHHON B OTPaHUYEH-
HOM peskuMe. OTpaHUUYeHHBIN PesKUM IpeJHa3HAUeH AJIA ITOUCKAa 1 YCT-
PaHEHUA HEIOJIaJJOK ¥ HEKOTOPHIX BHUAOB OOCIYKMBAHUA, aHAJIOTUY-
HBIX T€M, UTO pa3pelleHbl MoJb30BaTesio SYS.

ApMmuaMCTpaTopaM, moakJouuBiimMca or umenu SYSOPER, mocrtymaOo
menbire komaua: STARTUP u SHUTDOWN, CREATE SPFILE, ALTER
DATABASE OPEN, maum MOUNT, uau BACKUP, ALTER DATABASE
ARCHIVELOG, ALTER DATABASE RECOVER. Kpome Toro, um mpenoc-
raBaena npusuiaerud RESTRICTED SESSION.

AnvuaucTpaTophl 6a3bl JAHHBIX ayTeHTUMUIIUPYIOTCS ¢ TOMOIILIO MeXa-
HHU3MOB OepaIMOHHOM cucTeMbl uan aiina nmapoJeii. Koucrpykius CON-
NECT INTERNAL, umeBmIasica B npexXHux sBepcuax Oracle, 6Goisbie He
noaxepskuBaercA. Ecau npuMeHseTcsa ayTeHTUMUKAIINA ¢ IIOMOIIBIO OIle-
PaIlMOHHOM CUCTEMBI, TO UMEHA IM0Jb30BaTejeil ¢ IpaBaMu afMUHUCTPATO-
pa mos:xkuBI BXxoquTh B rpynmnbl OSDBA miu OSOPER. IlapoabHbIN (aii
g ayreatTuduranum cosgaercsa yruautroiir ORAPWD. Hosbix mosbzoBa-
TeJel MOMKeT J00aBIATh MOJb30BaTeNb SYS mau 0001, y KOTO eCTh Ipu-
Buseruss SYSDBA.

B kasxmoit moBoii Bepcuu Oracle Bce MeHblIIIe I0JIL30BATEIEH U ITapO-
ﬁ s Jei cosmaeTcA aBTOMATHUUYECKM B IIPOIECCe YCTAHOBKH CHCTEMBI
' 85 ucosmaHus 6Gasel faHHBIX. TeM He MeHee, PEKOMEHAYETCH CPasy Ke
M3MEeHUTH BCe IPUHUMAaeMble TI0 YMOJUYaHUIO TapoJu, YIOMAHYThIE

B noxkymenramuu mmo Oracle.

Sy

Monutukn

ITorumuka — 9T0 cIoco0 pacUIMpPeHusA WHPPACTPYKTYPhI 0€30IIacHOCTH.
B nmosmmTuke MOXKHO 3a/aTh JOTOJHUTEJbHBIE YCIOBUA, KOTOPHIE JOJYKHBI
TPOBEPATHCA, KOTA MOJI30BATEND IIBITAETCSA aKTUBUIUPOBATH POJb. Ilo-
JUTUKY OUITyTcA Ha a3biKe PL/SQL u MmoryT, HampuMep, OTPaHUYHUTD [OC-
TyH, pa3pelinB ero TOJbKO AJA KoOHKpeTHOro IP-agpeca niu B onpeesneH-
HOEe BpeMdA CYTOK.

Hauunasa ¢ sepcun Oracle Database 10g B Enterprise Manager mosiBuicsa
BUBYaJNbHBIH nHTEepdelic K THPPACTPYKType HOJTUTUK, X PAHSIIUXCS B PEIIO-
sutopuu EM, ympoInaroIinuii asMIHACTPUPOBaHNE 6e30IIacHOCTH 0as3bl JaH-
HBIX. [TonmuTuKy 6€30IIacHOCTH, MJIN IPABUJIA, COXPAHAIOTCA B OUOIMOTEKE
nmoauTuk. B uarepdeiice EM HapylieHre TpaBUI MOKET 0TOOpaKaThCA KaK
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KPUTHUUECKasa OIMMOKA, IpeAyIpekIeHne NIl NHPOPMAIIOHHOEe CO00IIe-
Hue. IIo yMo/JIlYaHnIo 0 HAPYIIEeHUAX 0e30IIaCHOCTU COOO0IIaeTcs OAUH pas
B JleHb. B cooTBeTCTBUU ¢ TpeOOBaHMAMY OM3HECA MOYKHO HACTPAUBATD II0-
JUTUKA U U3MEHATH YaCTOTY IIPOBEPKU HAPYILIEHUH.

Ol'paHM‘-IEHVIe A0CTynNa K AaHHbIM

WHorma HysKHO MIPeSOCTABUTD I0JIb30BATEIIIO AJOCTYII K TabJIMIle, HO paspe-
IIUTHL eMy IPOCMAaTPUBAThL He BCe XPaHAIMecs B Hell qanusie. Hanpumep,
OIHU U Te »Ke TaOJHUI[bIl MOT'YyT U3yYaTh KOHKYPUPYIOIIHe MOCTABIIUKN. XO0-
TeJoCch ObI, YTOOBI KaKIbIM BUIEJ JIUIINHh TOBAaphI, IIOCTABJIAEMbIE UM Ca-
MHM, XM UTOTOBbIe JaHHBIE II0 BCEM IIOCTABIIMKAM, HO He JeTaJbHYIO MH-
dopMaIio 0 KOHKYpPeHTaxX. ITO MOYKHO CeJIaTh PA3HBIMU CIIOCO0aMI, KO-
TOPhI€ MBI OIKIIIEM Ha IIPUMePax U3 IPUI0KEHN 19 OTAeJIa KaJgpOoB.

Be3onacHocTb, obecneynBaemas n peAcCTaBleHNIMHN

IIpedcmasnenue MOKHO CUNTATD CBOEr'0 POa BUPTYyAJIbHOM TabauIeit, Ko-
TOpasa OIpeesaeTcA 3alIPOCOM, OTOMPAIOIIUM TaHHBIE U3 (GU3UUECKUX 0a-
308btx mabauy. C IOMOIIBIO IIPEeICTABIEHNN MOXKHO ITOKa3aTh TOJLKO Te
CTPOKM MJIU CTOJIOIBI, KOTOPHIE paspeleHo BUAETDh OIPeIeIeHHOM Ipy e
oJb30BaTesel.

Hanpuwmep, y moab3oBaTeseii U3 oTAesa KaJpOB MOKeT ObITh IIOJHBIN JOCTYII
K 0aszoBoil Tabauile pabOTHUKOB, B KOTOPOM XPAHUTCA KaK OTKPBLITAA UH-
dopmanusa (pamuauu, paboune agpeca u tesie)OHbI), TAK U 3aKpuITada (HO-
Mepa COIUATbHOI0 CTPAXO0BaHUSA, JOMAIIIHIE aapeca U Teje)OHbI). ¥ IPO-
YUX COTPYAHUKOB KOMIIAHUM He MOJIXKHO OBITH JAOCTYIIa K 3aKPBLITON WH-
dopmanuu, MO3TOMY IIpPeAcTaBJieHre OyaeT BKJIOUATh TOJBKO 0OIIeasoc-
TYIIHBIE JaHHBIE.

Bousee GezomacHBIN c1ocod orpaHUYEHUSA OOCTYNA K JaHHBIM JAaeT BUPTY-
ajbHAas yacTHAdA 0a3a gaHubixX uiau onmus Label Security Option. To u apy-
roe OIMCaHO HUKe.

AdeTtanbH bi KOHTPOJIb A0oCTyna

ObGecmneuenue 0e30IIaCHOCTH — OUYEHb BaKHAasA, HO OTHHMAIOIasg MHOTO Bpe-
MeHU paboTa, 0coGeHHO ecJii 0€30IIaCHOCTD JOJIKHA OBITH OCHOBAHA HA aT-
pudyTe ¢ MIMPOKUM AUANa30HOM 3HAUEHUU. B mpuMepe ¢ oTaesioM KagpoB
XOPOIIIMM HPUMEPOM MOKET CJIYKUTH CHEAYIOI[as 3amauva: caejaTh Tak,
uTOOBI KAJPOBUK MOT BUIETh JHUIIb CTPOKHN, OTHOCAIIMECA K IIOABEIOMCT-
BEHHBIM eMy pabOTHMKAaM. 3[ech HPHUIIJIOCH Obl ONpPEAesIATh 0 OJHOMY
MPeACTABJICHUIO Ha KaXKJOr'0 COTPYNHUKA OTAeIa KaapoB, a 9TO CIAUIIKOM
MHOTO TIPeICTaBIIeHNT, KOTOPhIe K TOMY JKe U3MeHAIOTCA BCAKUI pas, Kak
OPUXOAUT HOBBIN COTPYAHUK WU YBOJBHSIETCA CTAPBIi. A eciiu TpedyeTcs
paspeIuTh YTeHue A9 BCeX COTPYAHUKOB, a 3alIMCh — TOJBKO AJIA TOABe-
IOMCTBEHHBIX, TO 3a/IaUa eIlle yCIoKHsIeTcsa. YeM MeJbue YPOBEHD JeTaju-
3aIUy KOHTPOJISA MOCTyIa, TeM TPYyAHee CO3laBaTh U MOAAEPKUBATDL IPU-
BUJIETHUH.
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Insa pemenusa mono0HbIX 3agau Oracle mpeaaaraeTr MexauusM 0emaJibH0z0
Koumpoas docmyna (fine-grained access control, FGAC). C rabiunamu
WJIY TIPEICTaBIEHUAMY MOXKHO aCCOIIUUPOBATE NOJAUMUKU 6e30NacHOCMU,
peanusoBaHHBIEe B Bujge PL/SQL-QpyHKI U, CO31aB T€M caMbIM BUPTYyaJb-
HYI0 YacTHyIo 0a3y maHHbIxX (virtual private database, VPD). IToautuka
6e30I1aCHOCTH BO3BPAII[aeT YCJIOBUE, KOTOPOe IUHAMUYECKU aCCOIUUPYET-
ca ¢ SQL-koMaH0# 1 ITPO3pPayHO OTPAaHUUYMBAET BO3BpAalllaeMble UM JaH-
HBIe. B mpumepe ¢ oTAesioM KaapoB MPEAIOJIOKNAM, UTO KaKIbIi COTPYI-
HUK OTBeYaeT 3a PaOOTHUKOB, (GhaMUJINU KOTOPHIX HAUMHAIOTCA C OYKB U3
oImpe eJIeHHOro AuanasoHa, Haapumep oT A 1o G.

Torga momuTuKa 6€30IIaCHOCTI MOXKeT cogep:kaTh yeaosue WHERE, orpa-
HUYKBAIOIlee MHOXKECTBO BO3BpAIllaeMbIX CTPOK HUCXOAA U3 c(pephbl OTBET-
CTBEHHOCTH KOHKPETHOTO COTPyAHUKA. [ranasoH OyKB I/ KasKJ0ro Kaj-
POBHKA MOXKHO XPaHUTh B OTAEJNbHOM TabJuIle, KOTOPas OIPAIIHBaETCS
IIPU BLINOJHEHUN (PYHKIINHN, PeaTU3VIOIeil MOJUTHKY 0e30IIacHOCTH. JTO
YIIPOIlaeT KOHTPOJIb JOCTYIIA B CIydyae, KOrAa PO U 00A3aHHOCTHU YACTO
U3MEHAITCS.

ITosmuTuKy 6e30IacHOCTH MOXKHO ACCOIIMMPOBATH C IPEACTABJECHMEM WJIN
TabauIei, BOCIOIL30BaBINNChL BcTpoeHHBIM PL/SQL-nakerom DBMS_ RLS,
KOTOPBIN 3a0JHO II03BOJIIET OOHOBJATH, aKTUBU3UPOBATh U NEaAKTHUBU3M-
poBaTh MOJIUTHUKY 6€30IIaCHOCTH.

B Bepcuu Oracle Database 10g VPD MoxxHO oIpenenTs elne 0oJiee JeTalb-
HO, IPUHYAUTEJIHLHO U3MEHSA 3alIPOC K ompeeaeHHoMYy cTobiy. IIpous-
BOOUTENHLHOCTH 00pabOTKU 3amTpocoB ¢ yuactueM VPD Takike moBbICHIaCh
3a cUeT pacHapajiieluBaHuA. [leTaamsanusa MOKeT OCHOBBIBATHCS U Ha THU-
ne SQL-xomanasl. OmucaHHBIe BBIIIE IOJUTUKN MOYKHO IPUMEHUTH IJISA
HaKJaAbIBAHUS OAHUX orpammuenuii Ha omepanuu UPDATE, INSERT
u DELETE u coscem npyrux — Ha oueparnuu SELECT. Peanusanus mexa-
Huama FGAC c momorrio PL/SQL xoporio onucana B kaurax «Oracle PL/
SQL Programming» CtuBena @eiiepiireitna (Steven Feuerstein) u Bumnia
ITpu6bsina (Bill Pribyl) u «Oracle PL/SQL for DBAs» Apyna Hauasr u Ctu-
Beuna @eiiepmreiina (usgareabcTBo O’Reilly, moapobHocTu mpuBegeHbI
B IIPUJIOKEHUH 2).

Onuwus Label Security Option

Ommus Label Security Option mosBossieT oGoiiTuch 6e3 mMporpaMMUpPOBa-
Hus VPD ma PL/SQL, comocTaBuB KasKA0H CTpOKe METKY 0e30IMacHOCTH
B CIy4YasiX, Korga TpeOyeTcs peajn30BaTh PAa3HbIE YPOBHU CEKPETHOCTH.
Hab6op, cocTodAluii 13 METOK, aBTOPU3AI[MI METOK 1 IIPABUJ 00eCcIIeueHU
0e30IIaCHOCTH, MOYKHO IIPUMEHUTh KO BCEIl cXeMe MJIM K OTAeJIbHBIM Tab-
JIAITAM.

MeTKHM CEeKPETHOCTH OIPENeJAI0TCA UCXOAA U3 TOr0, PaspelleHo Ju KOH-
KPETHOMY II0JIb30BATEJI0 BUAETh 1/UJIN OGHOBJIATE NaHHbIe. MeTKa cocTo-
WUT U3 YPOBHS, 0003HAYAIOIIET0 CTeIIeHb CeKPETHOCTU JaHHBIX, KATETOPUH,
nJIn oTceKka (compartment), mo3BOJIAIIETO BLHITIOJIHUTE 00JIee TOUHOE pasze-
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JeHWe TaHHBIX, U TPYINOLI, TJe XpaHUTCSI nHGOPMAIUA O BiageHun (KOTo-
poe MosKeT ObITh OPTaHM30BAaHO NepaPXUUECKM) U ITpaBax AOCTyIIa.

OmpeneneHusa CTaHAAPTHBIX I'PYIII IIO3BOJIAIOT II0JH30BATEIAM 00paIaTh-
cA K TaHHBIM, OMEUYEHHBIM STHUMH IpynnamMu. B TaHHBIX MOTYT IpuMe-
HATHCSA U UHBEPCHBIE I'PYIIILI, OIIPeAeJAIoNIre, KaK1e METKH JOJIKHbBI IIPU-
CYTCTBOBATH B IIpoGuJIe IT0Ib30BaTeNA, YUTOOBI eMy OBIJI pasperneH JOCTYII.

N3 EM pocTylieH MeHeI:Kep IIOJUTUK, IIO3BOJISIONINHA CO3TaTh M IIPUMe-
HUTb HOJUTUKU, ONPEIEJIUTh METKHA CEKPETHOCTH, YCTAHOBUTL U aBTOPU-
30BaTh METKHU HoJb3oBaTejeii. C ero moMoIlbi0 MOYKHO TaKKe NOOaBUThH
SQL-npenukaTsl M moMedawIlnue QYHKINUN W YIPABIATH JOBEePEHHBLIMU
MPOrPaAaMMHBIMY €IWHUIIAMHU, MOJUTUKAMU JEeTAJIbHOI'O YIIPABJIEHUS TOC-
TYIOM U KOHTeKCcTaMu npuiio:keHuil B VPD. YpaBasars meTkamu Oe3ormac-
HOCTH MOKHO HaumHasa ¢ Bepcuu Oracle Database 10g, npu ycaoBuu, 4To
ycrarnoieH xatayor Oracle Internet Directory.

be3onacHOCTb, ponu n npusunernn I'Ipl/lJ'IO)KEHVII?I

IIpunokeHue MoyKeT o0OpaIaTbCA K JAHHBIM U IPOIeAypPaM M3 Pa3HBIX
cXeM ¢ Pa3HbIMU MpuBUIeruaMu. [[Jsa peleHus mpodaeM, 00yCI0BIeHHBIX
TaKOM CJIOKHOCTHIO, B MPUJIOKEHUAX YACTO MPUMEHSIOTCA poiu. B posb
MPUJIOYKEeHUS BKJIOUYAIOTCS BCE IPUBUJIETNN, HEOOXOAMMBIE AJIA ero Pado-
ThI, & [I0Jb30BATEJIAM dTOI'0 MPUJIOKEHNA HA3HAUYAIOTCS €T'0 POJIH.

Posnp nmpuiokeHuUss MOKeT COAEpP:KaTh IIPUBUJIETHU, IIPEIOCTaBJSIeMbIe
II0JIb30BATEJISIM TOJBKO Ha BpeMsi palOoThI 3TOTO IMPUIOMKeHus. PaspaboT-
YUK IIOMeIlaeT B HauaJie npuaoxkenus Komaaay SET ROLE, koropas ycTa-
HABJIMBAET €ro POJib, BDEMEHHO OTMEHSSA BCe APYyrue POJIU II0JIb30BATEIIA.
To ke camoe TPOUCXOAUT HPU BbI3oBe mporenypsl DBMS SESSION.SET
ROLE us PL/SQL.

Hpyroi#t crioco6 obecreunTs 6€30IMACHOCTH MPUJIOKEHUSA — MHKAICYJINPO-
BaTh MIPUBUJIETUH B XPaHUMBIX Ipoleaypax. BmecTto Toro utrobsl mpegoc-
TaBJATH IPAMOU NOCTYH K PAa3JUYHLIM TaOJIMIIaM, Bbl MOYKETE CO3JATh
XPpaHUMBIEe IIPOIEYPHI AJA oOpaleHusa K 9TUM TaOJIMIaM U JaThb JOCTYII
K HUM, a He K caMuM Tabauiiam. Hampumep, MOKHO He HaBaTh IPUBUJIE-
ruio INSERT gna tabaunst EMPLOYEE, a manucars mpotenypy HIRE
EMPLOYEE, xoTopas OIprMHMMAaeT HapaMeTpPhbl, He0OOXOAMMbIe AJIA 3aBeje-
HUS JaHHBIX HOBOTO PAaOOTHUKA, U Pa3speIluTh BEI3LIBATH €e.

IIpu 0OBIYHOM BaIlyCKe XpaHuMas IPoIeaypPa BHIIOJHIETCS C TEMHU IIpaBa-
MU JOCTYIIa, KOTOPbIe IIPEeAOCTaBJIEHbI ee BJIAAesbIly, TO eCTh TON cXeMme,
B KOTOpOI# mporenypa HaxoxutTcsa. Ecau HeKoTopas cxeMa MMeeT HOCTYI
K 00beKTy 0ashbl JaHHBIX, TO BCe HAXOAAIIMECS B HEMl XpaHUMBbIe IPOILEY-
pBI 001aaI0T TEMHU JKe ITpaBaMu, UTO 1 caMa cxema. [10J1b30BaTe b, BHI3HI-
BaIOIUI TaKyIO IPOIeayPY, OyIeT MMeTh Te JKe IpaBa JOCTyIa K 00beKTaM
IaHHBIX, UTO U IIPOIIEypa.

IIpepnonosxkum, HAaTpuMep, uTo uMmeerca cxema HR_REP. IlycTts eii paspe-
mrera 3amnuch B Tadauiy EMP. Torzga mo6as xpaHuMas Ipoieaypa B cxeMe
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HR_REP To:xe MOXKeT mucaTh B 9Ty Tabauiy. CiegoBaTeabHO, JaB TOJIH30-
BaTeJI0 MPaBO MCIOJHATH XpaHuMyio npouenypy B cxeme HR REP, BwI
paspelriaeTre emy 3anuchk B Tabauity EMP He3aBrCcHMO OT IPUBUJIETHIA, BbI-
ITaHHBIX CAMOMY 3TOMY HOJib3oBaTe 0. OMHAKO JOCTYI OH Oy/IeT UMETh HC-
KJIIOUUTEJHHO Yepes Ipolenyprl, Haxogsamuecsa B cxeme HR_REP.

C mocTymnom uepes XpaHUMBIE IIPOIEYPHI CBSI3aHA OGHA MeJIKasi, HO
ﬁl Ype3BBIYAHO BasKHas OCOOEHHOCTh: NHPUBUJIETHSA [JOJIKHA OBITH
I |  mpemocTtaBiieHa cXeMe HenocpedCcmeeHHO, a He ¢ TOMOIITHIO POJIH.

Eciy npy KOMOINJIAINN XPAaHUMOM IIPOILEAYPhl YKA3aTh KJIIOUEBOE CJIOBO
AUTHID CURRENT USER, To orpannueHus 6e30IIacHOCTU BBIUYMCISIIOT-
CsA MCXOMs 13 MMEHHU I0JIb30BATeIsI, BLI3BABIIIETO IPOLEAYPY, a4 He CXeMEI,
B KOTOPOI OHA HaXOoAUTCA (aBTOpa Ipoleaypsl). Eciiu moJab30BaTe b NMEET
IOCTYI K HEKOeMY 00beKTy 0a3bl JAaHHBIX, IIOCKOJLKY €My JIMNUHO IIPeaoc-
TaBJeHA COOTBETCTBYIOIAA IPUBUJIETHA, TO 3TOT JOCTYI COXPAHUTCS U IPU
o0pallleH’N uyepes3 IIPOoIeaypy, OTKOMININPOBAaHHY0 B pexxkume AUTHID
CURRENT_USER.

PaCHPEAEHEHHaﬂ Oaza AdHHbIX U Ge3onacHoOCTb
B MHoroypOBHeBOVI ancTteme

Bce mexanuambl ob6ecrieueHusA 6€30IMaCHOCTY, UMEIOIINECS B CTAHAAPTHBIX
Oasax manubix Oracle, IpEUMeHMMBI 1 K pacIlIpegeieHHbIM 6a3aM, paccMar-
puBaembIM B riiaBe 13. OgHAKO B pacupeeieHHOM OKPYKeHNH BOSHUKAOT
IOTOJIHUTENbHBIEe TpeboBaHuA K Oe3onacHocTu. Hampumep, yueTHbIe 3aIIH-
cu, HeoOXOAMMbIe IJIs YCTAaHOBJIEHUA COeIUHEHUI ¢ cepBepaMu, AOJKHBI
CYIIIeCTBOBATh BO BceX 0asax MaHHBIX, 00PasyoIuX pacipeeeHHYI0 CUc-
Temy. [Ipu cosmanuu cBA3eil 6a3 MTaHHBIX (CBA3H OIpeesasieT COeuHeHUe
MeXKAy 9K3eMILIApaMU paciipefeeHHOI 0a3bl) HE0OXOAMMO M03a00TUTHCI
0 HAJMYMWM YUETHBIX 3aIlicell 1 poJjeil Ha KasKIoM y3Je.

YnpaeneHue 6e30nacHOCTbIO B pacnpepeneHHon cucteme

B kpynHOI opraHmsanuu ObIBaeT HeEOOXOAMMO CKOH(PUTIYpPHPOBATEH MJIs
moJib30BaTe el 1 poJiei IJI00AJIbHYIO ayTeHTH(PUKAIMIO B JIF000H pacipe-
IeJeHHOU 0ase. ITO IIO3BOJAET MOAJAEPKUBATh €IMHCTBEHHBIN CIIHCOK
ayTeHTH(PUKALNY [IJI51 HECKOJbLKHUX pacipejeleHHblx 0a3. Perenue mpo-
O0seMbl BHelllHel ayTeHTupuramuu gaer ommus Advanced Security Op-
tion, paccmarpuBaeMas B caeayIOIeM paszeJie.

Nudopmainio 0 3aKOHHBIX MTOJb30BATEIAX IPUI0KEHU 00BLIUHO ITOMeIla-
0T B LDAP-coBmectumbiii Katasor OID ¢ momomibio Enterprise Manager.
ITonb3oBaTennb, obOpamfaniuiicad K IPUIOKEHNI0, IJd KOTOPOTrO OH He
ayTeHTU(QUIINPOBaH, IepeagpecyeTca Ha cepBep Bxoaa B cucremy. CepBep
3aIrpaIinBaeT UMA 1 IapoJib U OTAAeT UX Ha IpoBepky cepBepy OID. B orBer
OH IToJIyuaeT cookie 1 mepeapecyer I0Jb30BaTEIA 00PATHO Ha IPUJIOKEHNTE.
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I st yupasiaeHus 6e30IaCHOCTBIO Ha PA3HBIX IIAT(GOpMax, MOALEPIKUBAIO-
X COOCTBEHHLIE MEeXaHM3MbI 0O0ecIieueHsI 0€30IMaCHOCTH, MOYKHO IOJIb-
soBarbca moxpcucrtemoii Oracle Identity Management, y:xe ynomuHasImei-
cs BBIIIIE B 9TOM TJIaBe.

Be3onacHOCTb B MHOrOypOBHEBOW cUCTeMe

B TunuuHO# TPEeXypPOBHEBOI CHUCTEME IIPUCYTCTBYET CePBEP MPUJIOKEHUN
Oracle Application Server, rge ncHoJHAETCA YaCThb JIOTUKY IPUIOMKEHNIA.
OH urpaet poJib nuTepdeiica MeX Iy KINEeHTaM! 1 cepBepamMi 6a3 JaHHbBIX,
obecmeunBas 3HAUNTEJIbHYIO YacTh nH(ppacTpyKTypsl Oracle Identity Ma-
nagement (OIM). Oracle Internet Directory npemocrasisier ciy:x0y Karta-
JIOT'OB, peaJin30BaHHYIO MoBepXx 0aswl fanubix Oracle. B cocras OID Bxogar
caIy:k0a CHHX DOHM3aI[UX KaTaJ0T0B, HHTeIPUPOBaHHAS CIIYKOa IPOBU3UO-
HUPOBAHUA U CJIOY:KOa AeIernpoBaHHOIO0 aIMUHUCTPUPOBAHUA. B MHOTO-
YPOBHEBHIX IMPUJIOKEHUAX 0€30IMaCHOCTH 00eCIIeunBaeTCs MIPUBUIECTUIMU
MPUJIOKEHUA U COXPaHEeHNeM UAeHTUYHOCTHY KJINEeHTAa Ha BCeX YPOBHAX.

Kak u B ciyuae KPYIHBIX NPUJJOKEHUN UJIN BeO-IPUIOKEHUIT, IPU HAa-
JINYUU HECKOJbKHUX YPOBHEN YaCTO BOBHUKAET HEOOXOAUMOCTD B IIPOKCH-
ayreHTu®uKanuu. IIpnioKeHne BBISBLIBAET IPOTPAMMY HA IIPOMEKYTOU-
HOM ypPOBHe, KoTopasa obpamiaercsa K 0ase TaHHBIX Uepes3 MPOKCHU, HePEIKO
no pasngesgeMomy coeguHeHuo. B HekoToprix CYB]] 6e3omacHOCTE acco-
IUUPYETCSA C CeaHcoM; DTO O3HAUYaeT, YTO IIPU CMeHe HIeHTUdUKaTopa
MOJIb30BAaTeJIsI He00X0IMMO OPraHM30BaTh HOBHIH ceaHc. V3-3a 9TOTO Orpa-
HUYEeHUA Pealn3aliia MHOTOYPOBHEBBIX PEIIeHU YCA0MKHAETC.

B Oracle ayrenTuduranus orgejieHa OT CEAHCOB, IIOITOMY IPUMEHEHUE
MIPOKCH Ha IIPOMEKYTOUYHOM YPOBHE BO3MOKHO. B OHOM ceaHce MOYKHO
MOAAEePKUBATh PAa3HBIX II0Jb30BaTeJell ¢ Pa3HBIMU HAEHTU(MUKATOPAMU.
Ho Beixoma Bepcuu Oracle 10g Release 2 3Ty BOBMOYKHOCTD IIPEIOCTABJIIAI
TosbKO0 mHTepdeiic OCI, mosToMy IpUXOAUI0CH MUCATh MHOTO Kofa. Bep-
cus Release 2 ynpasauuiia 9To orpaHUdYeHue, U Terephb CTaHAaPTHBIE MHCT-
pyMeHTBI, Takne Kaxk SQL*Plus, mo3BosA0T paboTaTh ¢ MPOKCU-ayTEeHTH-
dburamnuei.

Onuwusa Advanced Security Option

Onmust Oracle Advanced Security Option (ASO), paHee HasbIBaBIIAsICSA
Advanced Networking Option (ANO), npumeHsieTca B pacipeeIeHHOM OK-
pyskerun Ha 6asze Oracle Net, xorga Tpedbyercsa obecieuuTh 0€30IACHOCTH
mocTyia u nmepemaun gaHubix. OHa mo3BoJiseT mudpoBaTh JaHHbBIE, IIepeaa-
Baemele 1Mo cetu Oracle Net, mo nporokosam Net/SSL, IIOP/SSL u mexny
ToHKUM JDBC-KInenTOM 1 62301 JaHHBIX, OJId 3aIl[UThl OT HECAHKI[MOHI-
poBanHoOro mmpocmoTpa. Iloaaep:KnBaOTCA CAEAYIOIINE AITOPUTMBI IITUPPO-
Barus: RC4_40, RC4_56, RC4_128, RC4_ 256, DES, DES 40, 3DES112,
3DES168, AES128, AES192 u AES256. [Iy1a 3ammuThl IaKeTOB JAHHBIX OT
MOAU(MUKAIINY, IIOBTOPHOTO BOCIIPOWS3BEAEHUSA TPAHI3AKIIUA U yIAJeHUST
npuMeHATca axroputmbl MD5 u SHA-1.
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Hauunas c sepcuu Oracle Database 10g Release 2 B cocras Advanced Se-
curity Option Bxatouen mporokosa Transparent Data Encryption (omucan
B cJIeIyIOIeM pasfese), KOTOPhIH obecreunBaeT MpPocToii cmocob mudpo-
BaHUA JaHHBIX B 0ase, a umemnniuiica 8 ASO mexaHuaM mu()pPoOBaHUS JaH-
HBIX B C€THU 3alllITaeT JaHHBbI€ Ha dTalle UX repegadyu KJINUEeHTY.

ASO raxixe moagepKUBaeT pasiInUHbIe METOALI AYTeHTU(PUKAIINYA UASHTH-
duraTopoB moJib3oBaTeseii. VI3 CTOPOHHUX CAYKO ayTeHTH(MUKAIINN IIOM-
nepsxusarorcsa Kerberos, RADIUS u DCE. RADIUS o6ecneunBaeT IIOA-
IEep:KKY CTOPOHHUX YCTPOMCTB ayTeHTU(MUKAIUY, HATPUMEP CMapT-KapT
U Kapr ¢ nmepeMeHHBIM napoJsem (token card). Cucrema ayreHTuduKaIINN
Ha 0ase HHPPACTPYKTYPEI OTKPBITHIX Katoueit (Public Key Infrastructure,
PKI), mmumpoko mpuMeHseMas B HHTEPHET-NIPUJIOKEHUAX BJICKTPOHHOI
KOMMepPIIUU, OCHOBaHa Ha MU(MPOBBIX cepTudukaTax crangapra X.509 v3
M MOXKeT moJib3oBaThbesa npodpunasavu gosepus (Entrust Profiles), xpansa-
mumuca B oymaxkHukax Oracle Wallets. B sepcum Oracle Database 10g
IobaByieHa BOBMOYKHOCTD ayTEeHTU(MUKAIIMY MI0JIb30BaTe e, IPeAbABIIAIO-
IUX «BepuUTeJbHbIe rpaMoThl» (credentials) Kerberos, mpuuem ayTeHTH-
duranusa Ha 6aze Kerberos paboraer uepes rpaHuIlbI CBsI3el 0a3 JaHHBIX.

B tunuumoii curyanuu noxcucrema Oracle Enterprise Security Manager
CKOHGUIypUPOBaHA TaK, UYTO 3aKOHHBIE ITOJb30BATEJIN MPUIOKEHUN yKa-
3aubl B LDAP-coBmecTumom Karasore OID. YaocToBepsAoIuil IeHTP CO3-
IaeT maphl KJaueil n nmyoankKyer ux B Oymaxkaukax Oracle (¢ moMoIIbio
Oracle Wallet Manager), mocTynHbIX 110 mpoTokoay LDAP. YTo06sI BoiTH
B 6a3y [JaHHBIX, IMOJb30BATEJI0 HEOOXOOUMBI CePTU(MUKAT U 3aKPBITHIH
KJIF0Y, KOTOPHINI MOKHO M3BJIeUb U3 3AIUINEHHOr0 MapojieM OyMaKHUKa
moJib3oBaTesisa, HaxoxdAileroca B LDAP-karamore. Kiarou mosb3oBaTesd,
TOCJIAaHHBIN KJMEHTCKUM YCTPOMCTBOM cepBepy 06as3bl JaHHBIX, COIIOCTAaB-
JsIeTCsS ¢ MapHBIM KJIIYOM, KOTOPBIN cepBep moayuaeT mo SSL-coemmme-
Huto u3 LDAP-KaTajora, mocJje 4ero mojb30BaTe b CUNTAETCSI ayTeHTUMU-
IUPOBAHHBIM U IOJIyUJaeT AOCTYII K 6Gase.

WundppoBaHue

B mpegpigymux pasgesaax Mbl TOBOPUJIN TOJBKO O 3aIIUTE AOCTYIIA K TAH-
HBIM, XpauainuMcs B 6ase Oracle. Ho unorga TpedyeTcss SOIOJHUTEIbHAS
Mepa 10 3aIllTe OT HECAHKIIMOHUPOBAHHOTO IIPOCMOTPA CAMUX AAHHBIX —
mu@poBaHue.

CpencrBa mmudpoanus mpucytrcrBoBaiu B Oracle moBOJILHO TaBHO, HO
TonbKO B Bepcuu Oracle Database 10g Release 2 mosBmiIca IpoTOKOJI IPO-
3pauHoro mudpoBarua manHbiXx Transparent Data Encryption. Paubime
samudpoBaHHbIE JAaHHBIE, XpaHaIIueca B 0ase, He0OOXOAMMO OBLIO pac-
I POBLIBATh BHYTPU MIPUJIOXKEHUA. V3-3a 3TOr0 BOSHUKAJIU Pa3INYHbBIE
OrpaHHYeHHNsA, caMoe CYII[eCTBEHHOe M3 KOTOPLIX TO, UTO HAeIluprupoBa-
HHUEeM JOJIXKHO OBLIO 3aHMMAaThCA MPUIoKeHre. Ecau BbI perraau 3ammd-
poBaTh KaKyIO-TO YaCTh HAHHBIX, TO IPUXOAUIOCH U3MEHATh IIPOIEAYPHI
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IOCTYIIa BO BCEX IIPUIOKEHUAX, I'/le MCIOJIb30BAJINCH 3TH JaHHbIe. OMHOr0
HTOr'0 XBAaTAJO, UYTOOLI 3aJyMAaThCs, CTOUT JIU 3aHNMATHCS IIIN(PPOBAHMAEM.

C nmoaBnenuem Transparent Data Encryption CYB]l cramna mudpoBarts
u gemudpupoBaTh AaHHbIe aBToMaTudecku. Oracle mudpyeT qaHHbe, OT-
mpasJjsieMble B 6a3y, u Aemu@pupyeTr ux, KOTAa JaHHbIE 3alpalinBaTCs.
Hukakoii ZOTIOJHUTEJIbHBIA KOJ He HY)KEH, CJIeLOBAaTeJIbHO, MOYKHO 3a-
mudpoBaTh CYIeCcTBYIOINE faHHbIe, He n3MeHaa SQL-KoMaHIbI.

B Bepcuu Oracle Database 11g craio Bo3MOKHO mIn()pPoBaTh IieJbie Tab-
JUYHBIE TPOCTpaHCTBa (CM. IiaBy 4), IIO9TOMY aJIMUHUCTPATUBHBIE HU3-
IEePXKKU 3SHAUYUTEIbHO CHU3UJINCE.

Be3sonacHoe pe3epBHoe KonupoBaHMe Secure Backup

OmnucanHble BBIIIIE MEXaHNU3Mbl CHAGKAIOT BaC MHCTPYMEHTAMM, ITO3BOJISIO-
My 0e30IacHO XpaHUTh HaHHEIe B 6a3e Oracle. Ho uro mpoucxoaur, Ko-
raa JaHHBIEe IOKUAAIOT 0a3y, HaIpuMep, IPU Pe3ePBHOM KOIIMPOBAHUN ?

HepnaBuue coOBITUS TTOKAa3aJi, YTO IMOTEPA U Kpaska JIEHT C Pe3ePBHLIMU
KOMUAMH — peasibHOCcThb. Onmus Secure Backup, BeIIyIlleHHAA MEKAY BEp-
cuamu Oracle Database 10g Release 2 u Oracle Database 11g, mossoiser
aBTOMAaTHYECKHU IIMM(PPOBATh pe3epBHLIE Komuu. PacmiudpoBaTh SaHHBIE
MOJKeT TOJbKO 0a3a, B KOTOPOM OHY N3HAYAIbHO HAXOIUJINCH, II02TOMY VK-
PaBIINH JEHTY 3JIOYMBIIIJIEHHUK HEe CMOXKET Y3HAThb, UTO HA Hell 3aII1CaHo.

Ayaut

CVYB/] Oracle mo3BoJisieT 3aIIPeTUTh HEABTOPU30BAHHBIN JOCTYIH K [eHHBIM
naHHbIM. Ho Jfo6ble Mephbl 0€30IIaCHOCTU XOPOIIM JIUINDh HACTOJHKO, Ha-
CKOJIBKO CTPOTO OHM COOJIIOHAIOTCHA, a JIIOAAM CBOMCTBEHHO OMINOATHCH.
Kpowme Toro, 4acTo xoueTcs IIOHMMATh, KaAKUe omeparuy — 3aKOHHbIe WU
HeT — MPOU3BOAATCS C JaHHBIMHU. AyAupoBaHUe PabOTHI ¢ 0as3oil pelraeT
00e mpobJjeMEI.

Hwmetomuecs B Oracle cpezcTBa ayauTa MO3BOJIAIOT OTCAECKUBATH NEHCTBUA
Ha YpOBHE KOMaH], IPUBUJIETUI U1 00 BEKTOB CXeMbI JIJIA Bcell 0as3bl JaH-
HBIX UJIU OJIS OTHeJbHBIX IToJb3oBaTeseii. Kpome Toro, ayaupoBanue obec-
meuynBaeT cO60p JaHHBIX 0 paboTe ¢ 6a30ii AJs MJIAHUPOBAHUSA U ONITUMU3A-
nuu. AyIuUT BceX COEIMHEHUU C dK3EeMILIAPOM 0asbl JaHHBIX OT MMEHU
MmoJIb3oBaTe el ¢ aAMUHUCTPATUBHLIMU IPUBUJIECTUAMU U BCEX COOBITHUIM
3allyCcKa 1 OCTAaHOBA 9K3eMILIAPA BKJIIOUEH II0 YMOJIYAHUIO.

Mo:xHO TakKe ayJUPOBATh CEAHCHI HA YPOBHE IOJIB30BATEJA, IIPU 9TOM CO-
O0upaerca o0Iasa, HO OUEHDb IIOJIEBHAS CTATHCTUKA O KOJMUECTBE JIOTUYe-
CKUX 1 (hpu3MUeCKUX omepaluii BBoga/BbIBOJA U O CYMMapHOM BpeMeHH pa-
60THI ¢ 6asoii. B mpeabiayImeil riiaBe 0OTMEUANIOCh, YTO HAKJaAHbIe PACXOABI
Ha cOOp CTAaTHCTHUKM HeBeJUKM, a HaumHasd ¢ Bepcuu Oracle Database 10g
CTaATMCTHUKA aBTOMATUYECKH COXPaHseTcs B penosutopuu Automatic Work-
load Repository (AWR).
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3amurcu ayauTa Bcerja cofeprkar caeayoInyo nHpopMaInio:

® UM II0OJIb30BaTeJid,

* uIeHTU(UKATOP CceaHca;

* uAeHTU(pUKATOP TepMUHAJIA;

® uMsA 00BEeKTa CXeMBbI, K KOTOPOMY OCYIIEeCTBJIAJICS JOCTYII;

® omnepanusi, KOTOPYIO BBIIIOJHUWUJIN UJIN IIBITAJIVICH BBIIIOJHUTD,
® KOJ 3aBepIIeHU’sd OIepalum;

® faTa u BpeMd.

ITH 3aIIKCHA MOT'YT XPAHUTHCA B TA0IUIle cI0Baps AaHHBIX (Tabauma AUDS$
B cxeMme SYS), KOTOpPYIO ellle Ha3bIBAIOT JKyPHAJIOM ayauTa 0asbl JaHHBIX,
WJIN B JKypPHAaJIe ayJuTa ONePanuoOHHON CUCTEeMBI.

B Bepcuu Oracle9i go6aBujca MexXaHn3M JeTAJIbHOTO ayAuTa, IIO3BOJISAIO-
muii BKJIIOUYNTE N30npaTeabHbIl ayauT 3anpocos SELECT ¢ sanoMuHaHU-
eM IIepeMEeHHBIX CBA3BIBAHUS IIPU 00PAIlleHN K OIpPeAeJIeHHLIM CTOJI0IIaM.
B Oracle Database 10g BKJIIoueHa pacIIMpeHHAas IOLIeP:KKa JeTaJIbHOTO
ayaura. Temepb MOKHO ayampoBaTh He TosbKOo 3ampockl SELECT, mo
u onepaniuu UPDATE, INSERT u DELETE.

B Bepcuu Oracle Database 11g ayauT mo yMoJIYaHMIO BKJIIOUEH, a IapaMeTp
AUDIT_TRAIL paseu DB. ITo ymomuaH1IO ayAUPYIOTCS CAEAYIONINE TIPU-
BUJIeTUU.

e ALTER ANY PROCEDURE

e ALTER ANY TABLE

e ALTER DATABASE

e ALTER PROFILE

e ALTER SYSTEM, ALTER USER
e AUDIT SYSTEM

e CREATE ANY JOB, CREATE ANY LIBRARY, CREATE ANY PRO-
CEDURE, CREATE ANY TABLE, CREATE EXTERNAL JOB, CREA-
TE PUBLIC DB LINK, CREATE SESSION, CREATE USER

e DROP ANY PROCEDURE, DROP ANY TABLE, DROP PROFILE,
DROP USER

e EXEMPT ACCESS POLICY

¢ GRANT ANY OBJECT PRIVILEGE, GRANT ANY PRIVILEGE
u GRANT ANY ROLE

CooTBeTcTBME TPeOOBaHUAM

JIo3yHT «I0Bepsii, HO IPOBepPAli» IPUMEHUM 1 K PYHKIHUAM oOecIeueHns
0e30IIacHOCTH U ayAuTa. VIeio IPpOBePKU COOTBETCTBUA TPEOOBAHMIAM MOMK-
HO BBIPA3UTD, JOIOJHUB 3TOT JIO3YHT — «JI0BEPSIH, IIPOBEPAN 1 TOKA3LIBAL» .
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Mgzl onuIieM UHCTPYMEHTEI, HeOOXOAUMbBIE AJIA JOKAa3aTeJbCTBa TOT0, UTO
IaHHBIE NCIOJIb3YIOTCA HAAJIeKaI[IM 00pasoM.

MexaHu3M JOKA3aTeJbLCTBA OCHOBAH HA OMMCAHHBIX BEBIIIE IMOACHCTEMAaX
obecmreuenus 6esonacHocTu u ayaura. [lo cyimiecTBy, He06X0IMMOCTE B 3TOM
MeXaHN3Me BO3HUKJIA M3-3a IOIBJICHUS HOBOI'O 3JIEMEHTA B AesTeIbHOCTHU
Kopmoparnuii — TpeboBauuit npaBurenbctBa. B CIIIA u gpyrux cTpaHax co-
OTBETCTBHE TPeOOBAHUAM BCe UYAIlle PeryJupyeTcsa 3aKOHOAATEJIbCTBOM,
moaToMy croco0HocTh Oracle 00JIerYuTh peleHne 3ToM 3aJaul 0Ka3aaach
BecbMa BaskHa. [[0Ka3bIBaTh COOTBETCTBHE TPeOOBAHUAM COBEPIIIEHHO He-
00X0IMMO MHOTUM OPTraHU3aIUIM, a JIOAU, OTBEUaIoIlle 3a 9T0, HeoOsa3a-
TeabHO paboraiorT B UT-menapramente. IlosTomy peanusamuio cxeMm 0e30-
MACHOCTH U ayAUTa HPUIILIOCH YIPOCTUTL U YBA3ATHL C HOBBIMHU IIOTPEOHO-
CTSMU.

B Oracle ecTsb ABe omniuu, CrenuaabHO IPeJHA3HAYCHHBIE IJIA JOKA3aTe b-
cTBa coorBercTBuA, — Oracle Database Vault Option Option u Oracle Audit
Vault Server, onucamubie Humke. OTHOCAIaACA K 9TOH Ke TeMe OIS
Flashback Data Archive, Tak:ke onmcaHHas HUKe, Oojiee IOAPOOHO pac-
cMaTpuBajach B Ijase 3.

Oracle Database Vault Option

Omnmusa Oracle Database Vault Option moasuinacs B 2006 rogy. Ona orpa-
HUYMBAaeT BO3MOMKHOCTEL aJMUHUCTPATOPa 0a3hl JaHHBLIX 1 APYTUX IIPUBU-
JIETMPOBAHHELIX II0JIb30BaTeIeil o0paliarbea K JaHHBIM, K KOTOPBIM Yy HAX
He JOJIXKHO OBITH ZoCcTyHa. Ee MOKHO HACTPOUTH TaK, UYTO aJMUHUCTPATOPD
OJHOTO MPUJIOMKEHNUS He CMOXKeT MAaHUIYJIHNPOBATh JAHHLIMU, OTHOCSII[M-
MHUCS K APYTUM IPUJIOMKEHUAM. AJMUHUCTPATOP II0 0€30IIaCHOCTH MOKET
c momomikio Oracle Database Vault Option ommcars cxemy obecmeueHus
0e30IIaCHOCTH, IPUHATYIO B OPraHU3aI[UN, a CHCTEMA aBTOMATUYECKH pea-
JIN3YET Ty CXEMY, HOJIb3ysICh ONNCAHHBIMUY BBIIII€ CPENCTBAMU.

Karouesnle mapamerpsl, onpegensiembie B Oracle Database Vault Option,
HaswsIBalOTCA parkmopamu. I1o cyiiecTry, aTo onucareabHasA HHMOPMAIIUA,
oTpasKarolascsa Ha 6e30MacHOCTHU Bceil 6a3bl JaHHBIX. PaKTOPOM MOKET
OBITH KOHKPEeTHAas IMPUKJaJHAsd IpOorpaMMa, MeCTOIIOJIOKeHe UM BpeMs
cyToK. B KOMIIIeKTe mocTaBKHU ecTh 0ojee 40 roToBBIX (PAKTOPOB, U MOJIb-
30BaTeJM MOTYT ONIPEIeIATh JOIOJHUTEIbHEIE.

DaKTOPHI CIIYIKAT JJI OTIPEJIeJIEHNA IPaB JOCTYIIa M ayJMPOBaHUA Pa3aINu-
HBIX XapaKTepucTUukK OesomacHocTr. MOKHO CO3aTh MIPaBuUJja, OTPaHUYN-
BAIOIIMe JOCTYII K KOHKpPeTHOMY (haKTOpy, U HaOOPHI, 00'beIUHAIOIINE He-
CKOJIbKO ITpaBuJ. Ilocie Toro kak HaGOphI IPAaBUJI 3aJaHbI, MOYKHO CO3JaTh
Ha MX OCHOBE POJIM MPUJIOKEHWH, a TaK:Ke KOMaHIHbIe IIpaBUJia, OIpee-
JISIOIMEe, PAa3pellieso JIU BBIIOJHATh, HeKOTOPhle KOMaHAbI B 0a3e JaHHbBIX,
WCXOMs U3 pesyJbTaTa BLIUMCJIEHUA IpaBuia. Hampumep, MOMKHO 3ampe-
TUTH YAajeHue TabJIUIlbI, ecJu KOMaHIa He NCX0A1jIa U3 KOHKPETHOr0 Mec-
Ta, oIIpeneaeMoro (pakTopoM, UM CKa3aTh, UTO HOBBIH II0JIL30BATEIb MO-
2KeT OBITh CO3JaH TOJILKO COBMECTHBIMU YCUJINAMU IBYX aAMUHUCTPATOPOB.
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C mOMOIIbIO0 TIPABUJ MOXKHO OIIPENeNuTh o6iacmb (realm) 6as3bl JaHHBIX,
COCTOSAIIYI0 M3 IMOJMHOJKECTBA CXeM U POJieH, MOABEeIOMCTBEHHBIX KOH-
KPEeTHOMY aJMWHUCTPATOPY. OTO CYIIIECTBEHHO, €CJIM OPraHM3aIlud WC-
moab3yer 6asy maHubIx Oracle misi o0Ciay:XKHMBaHMS HECKOJBKHX CO00-
mectB. MOKHO OIIpeneIuTh HEKYIO 00JIaCTh U IPEeNOCTABUTL aMUHUCTPA-
TOPY IPUBUJIETUN B 9TOM 00JIaCTHU, He IIOABEPras PUCKY JaHHbIE B APYIUX
cxemax. CMbIcJI 00JiacTel 3aKJII0YaeTCsaA B TOM, YTOOBI 00eCcIIeunuTh Oe3oI1ac-
HOe JeJIeripPOBaHNe afMUHUCTPATUBHON OTBETCTBEHHOCTH.

Ommus Oracle Database Vault Option obecreunBaer ayauT J00BIX IpPUMeE-
HEeHWIl MPaBUJj, U 9TO COCTABIAET JOKYMEHTAI[UI0, HEOOXOAUMYIO AJIs J0-
KasaTeJbCTBA MOJIHOTO COOTBEeTCTBUS TpeboBaHuaM. Ha puc. 6.1 mokasaHbI
rkommoueuTsl Oracle Database Vault Option.

T

Monb3oBarenb

v

P"' 0O6nactn

/
.

Puc. 6.1. Komnonenmut Oracle Database Vault Option

Oracle Audit Vault Server

Oracle Audit Vault Server 6b11 mpeacrasien B 2007 rogy. OH cobupaeTt
IaHHBIE U3 KypHaIoB ayauta Oracle u onmepaninoHHOUN cucteMbl. [[aHHbBIE
00beIUHAIOTCS B 0€30IIaCHOM DPEMOSUTOPUMU, a Ha BBIXOJe (POPMUPYIOTCS
OTYEeTHI O COOTBETCTBUU TPEOOBAHUSIM, B YACTHOCTHU O JOCTYIIE CO CTOPOHBI
MPUBUJIETUPOBAHHBIX II0Jb30BaTeeH, 00 YIPaBJIeHUN YUCTHBIMU 3aITUCH-
MH, O JOCTYIIe K TaHHBIM U O HEYTaUHBIX IMOMBITKAX BX0OAa B cucTeMy. Jlam-
HbIe HAXOAATCS B CXeMe XPaHuJInIa JaHHBIX U MOTYT OBITH 0e3 Tpynaa 00-
paboTaHbl PA3JIMYHBIMY NHCTPYMEHTaMu Ou3Hec-aHaau3a, Hampumep Ora-
cle BI Publisher.
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ITockoasky Oracle Audit Vault Server ciaemur 3a BceMM MCTOYHMKAMU
MaHHBIX ayIUTa, TO MOJKET TeHePUPOBATh IIPEAYIIPEIKIeHU UCXO/I U3 3a-
MaHHBIX MOJUTUK, HAUIPUMeD, 00 M3MEHEeHWM COCTAaBa IPUBUJIETHPOBAH-
HBIX II0JIb30BaTEIEH MW O AOCTYIIE K CeKPEeTHBHIM AAaHHBIM. MOHUTOPHUHT
BoaMoskeH 1A Bepcuit CYB]I ue uumske Oracle 9i Release 2. 151 mocTpoe-
HUSA CIeNUaJIu3UPOBAHHBIX COOPIIMKOB MAaHHBIX ayAuTa Ipeajaraercs
KoMILTIeKT cpenacTs pasdpaborku 110 (SDK).

Flashback Data Archive

Texuosorus perpocrnekmnuu (Flashback) paccmarpuBasiacek B riiase 3, Tak
KaK OHAa OCHOBAaHA Ha CerMeHTax OTKaTa. BlepBhie 5Ta TeXHOJIOTU MOSIBH-
aachk B Bepcuu Oracle9i, a B Oracle Database 11g ona Haria mojge3Hoe Ipu-
MeHEeHNe B JJOKa3aTeJIbCTBE COOTBETCTBUA TPEOOBAHUAM.

Pemrenne Flashback Data Archive mossoiseT yBugeTh Bce M3MEHEHUS, IIPO-
MCXOUBIIINE C 3AIMCHIO 38 BCE BPEMs ee CYII[eCTBOBAHUA. ITa UCTOPHUS CO-
JEPYKUT BAXKHENIIYI0 MHPOPMAIUIO, HeOOXOAUMYIO KaK IJIA JeMOHCTPAI[MI
COOTBETCTBUS TPEOOBAHUAM, TaK U /IS BBIABJIEHUA NCTOYHNKA OIINOOK.
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Kax Bumuo us stoit kauru, CYB]] Oracle nmpeasaraeT HemaJsio pasHoob6pas-
HBIX cpencTB. Ilo Mepe o0peTeHuA onbITa pabOTHI BEI OyIeTe MOKUHATD BCE
0oJIbIlle TIJIOZOB ee ITeApocTr. PaHO MM MO3AHO BAac MPUBJEUET IIpodaemMa
ONITMMU3AINY IIPOU3BOANUTEIbHOCTH, ITOCKOJbKY BBl HEM36€KHO 3aXOTUTE
BBIKATh 13 0as3bl JAHHBIX MaKCUMYM BO3MOJKHOTO BBHUAY BCE BO3PaCTAIO-
mux morpebHoOCTei. B 3TOM riiaBe Mbl IIO3HAKOMUM Bac C OCHOBHBLIMU I0JIO-
JKeHUSAMU, UMEeIOIIUMU OTHOIIIeHNE K IIPOU3BOAUTEIHHOCTH.

B coobiecTse moab3oBaresneil Oracle onTuMusamuy Ipou3BOAUTEIbLHOCTHI
IIOCBAIIleHA OOIIMPHAs JIuTepaTypa. ECTh HeMaao OTJINYHBIX KHUT, COLEP-
JKaI[UX IMOAPOOHEHITyo nHPOPMAI[HI0; MHOTHE U3 HUX YIOMAHYTHI B IIPHU-
noxxkernu 2. Ho HOCKOJILKY 3Ta KHUI'a HOCBAIEHA OCHOBHBIM KOHITEIIIIUAM
CYB/I Oracle, mbI He 6ymeM yriy0asaThCA B KOHKPETHbIE PEKOMEHIAIINN.
A Jjydiiie moroBOpMM O BayKHOCTH HACTPOMKM M PACCKasKeM O IPUHIMIIAX
WCIIOJIb30BAaHUSA pecypcoB. MBI INIITh XOTUM 3aJIOKUTH (PyHIAMEHT IJI II0-
HUMAaHH!A TeMbl IpoussoauTeabHocTu B Oracle. Ha sToMm dyHZaMeHTe BB
CMOXKeTe CaMH Peai30BaTh IPOIEAYPLl HACTPOMKM, HanboJiee IMOJIHO OT-
Beyalolllie YCJIOBUAM B Ballleil opraHusanuu. I1o xony mesa MBI OTMETHM
CpeACTBa yIpaBJIeHNUs IPOU3BOAUTEIbHOCTELIO, IOABUBIINECA B IIOCTEHIX
Bepcusax Oracle.

Pasymeercs, B mocienueii Bepcuu Oracle mpegsaraer 60JbIlie CpeCcTB Ha-
CTPOMKM, U OHHU JIyUIlle AaBTOMATU3NPOBAHELI, YeM BO BpeMeHa IIPeAbIAYIINX
U3JaHUN 9T0M KHUIMM. OMHAKO JOCTIKEHNE ONTUMAIbHON IPOU3BOIUTEb-
HOCTHU He CBOJUTCS TOJIBKO K HacTpolike. HuKyna He meThes OT 3agauu Ipa-
BIJILHOTO KOH(PUTIYPUPOBAHUA AlllapaTHON MIAaT()OPMBI, KOTOPAs SOJKHA
pacImojararb JOCTATOYHLIM UMCJIOM IIPOIECCOPOB, 00HEMOM OIePATUBHON
¥ 0COOEHHO BHEITHeH maMaTu. [Jo0UThCS ONTUMAIbHOM TPOU3BOJUTEIHLHO-
CTH HEBO3MOJKHO U B cjIydae, KOrna 0asa JaHHBIX CIIPOEKTHPOBAHA HeIpa-
BUJIBHO, 0e3 yueTa ocoOeHHOCTel paboThl KOHKPETHOI OpraHu3aIlii.
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OcHoBbI HaCTpOﬁ K1 nponssoanTtesibHOCTU

IIpous3BOAMTEIHLHOCTh, — OOWH M3 CAMBIX CJOKHBIX aCIEeKTOB 9KCILIyaTa-
nuu 6a3el JaHHBIX, TAK KaK Ha Hee BINAET MHOXKecTBO paxTopoB. IIpexae
BCEro, KOHEYHO, cama 0asa maHHBIX. Ho Hamo mpuHUMATH BO BHUMAaHUE
¥ cTpaTeruu pasBepThIBaHus. B Hamu gHU MHPPACTPYKTYpa, CKopee Bce-
ro, pasmeIlaeTcs Ha HECKOJbKUX ILTaTdopMax, BKJIOUAs CepBephbl 0ashl
IDAaHHBIX W IIPUJOKeHui. IX cBA3LIBAaeT ceTh, IIPOMYCKHYI CIIOCOOHOCTH
KOTODPOIi HaZo yUnThIBaTh. CIOKHOCTE PEIllaeMbIX II0Jb30BaTEIAME 3a4a4
TOKe BapbUPYyeTCs.

ITpousBOAUTENBLHOCTY IIPUCYII] OAUH JIIOOOTBITHBIHM aCIeKT; «X0POIIas IPo-
U3BOAUTEJIBHOCTh» — BTO, CKOpee, OTCYTCTBUE, UeM HmpucyTcTBue. Ilmoxasa
IPOU3BOAUTEIHLHOCTH BUAHA CPa3y, a X0poIllasd OIpeesIsieTcsa KaK OTCYTCT-
Bue mioxoi. Tema IpoOM3BOAUTEIBHOCTH OJHOBPEMEHHO OUYEHb IIPOCTA —
J1000MYy HOBUYKY MHTYUTUBHO IIOHATHO, O Y€M P€Yb, U HUCKJIOUUTEJIHHO
CJIO’KHA — CAMBIM OIBITHBIM aJMUHUCTPATOPAM 0a3 JaHHBIX MHOT[a IPUXO0-
IUTCA IPOABJIATH HEAIOMKUHHYIO N300peTaATEILHOCTD.

IIpexae uem HauaTh OOCYKIATh CHeIlM(PUKY IpousBoguTeabHOCTI B Ora-
cle, umeeT cMBICJ onmcaTh 6A30BYI0 METOLOJOTMIO MCCIESOBAHNA CBA3AH-
HBIX C Hell Ipo0JieMm.

B xouTekcte CYB]Il Oracle momxon K BoOIpocaM IPOU3BOAUTEIHLHOCTH
BKJIIOUAET TP OCHOBHBIX IIara:

1. OHpelIeJII/ITI:, 4YTO TaKoOe IIPOM3BOJUTEJIBHOCTh M UYTO TaKoe HpOGJIeMa
C IIPOU3BOAUTETIBHOCTBIO.

2. TIpoBepuTh mpousBoOAUTEIbHOCTE cepBepHOro I10 Oracle.

3. IIpoBepuTs 06IIIYI0 MPOU3BOAUTEIBHOCTS MAIIINHBI, HA KOTOPOI paboTa-
eT cepBep.

UTo Takoe Npon3BOAUTENBbHOCTb U KakK NPOSIBNSIOTCS
npo6GnemMbl C Hen

IlepBsoIii 1m1ar npoIreyphl HACTPOUKY IIPOU3BOIUTEIbHOCTH — IOHSATD, a €CTh
U 8000ue IpobJsieMa. BoIllle MBI CKa3aau, UTO O ILJIOXOM IPOU3BOAUTEIH-
HOCTH Yallle BCero Coo0IA0T Hoab3oBaTeu. Ho uTo JKe TaKkoe Ij1oxXas Ipo-
U3BOAUTEIHLHOCTD?

JKano0sl HA IIOXYIO IPOU3BOAUTEILHOCTE — BCETZa Pe3yabTaT pa3odapo-
BaHNs; II0Jb30BATEII0 KAYKETCs, YTO CUCTeMa paboTaeT He TaK OBICTPO, KaK
oH oxkmupaer. CiemoBaTesbHO, IPEsKIEe BCEro HAL0 OIEHUTHh, HACKOJILKO
PEATNCTUYHBI €TI0 OXKUAAHIA.

Ecau oxnpanns HeOeCIIOUBEHHEI, HAIPUMED paHLIIe cucTeMa paboTasa
OnICTpee, U CHIKEHIE CKOPOCTH OTPAa3NIOCh Ha OM3Hece, TO BaM IIPEACTOUT
BBISICHUTH, KaKlie KOMIIOHEHTHI IPUBeJIN K mIpobseme. Heobxogumo yTou-
HUTH CMBICT ()pas3bl «CHUCTeMa TOPMO3UT» U IMOHATH, KaKWe Ollepaluu BEI-
MOJHAIOTCA CAUINKOM MEIJIEHHO, UTO O3HAYAeT «CJAUIIKOM MeIJICHHO»
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¥ IpYU KAaKMUX YCJIOBMUAX IPOMUCXOIUT 3aMemenne. Hampumep, mpobiaema
MOXKET IIPOABJATHCA TOJBKO IJIA OIPeNe/IeHHBIX TPAHSAKIIUA 1 B OIpee-
JIEHHOEe BpeMs, WJIHN OJIdA BCeX TPAH3aKIUi, WIN OTUYEThl (DOPMUPYIOTCS
JIOJIbIIIE, YUeM PACCUUTHIBAJ MOJIb30BATEb.

IloHAB, KAKOM IPOU3BOAUTENLHOCTH II0JIB30BATENN OMKULAIOT OT CUCTEMBI,
MOKHO HAuaTh BBISCHATh, B UeM 3aKJmouaeTcA mpodaema. BooOime, Bce
IIPO0JIEMBI C IIPOMB3BOAUTEIBHOCTLIO OOBACHSIOTCA TE€M, UTO CIPOC Ha He-
KU pecypc BBIIIE, YeM IIPeIJOKeHne 3TOT0 Pecypca, IO3TOMY IIPHUJIOMKE-
HUS BBIHYKIEHEI KIaTh, IIOKA PECYPC OCBOOOIUTCS.

MpounseoguTenbHOCTb cepBepa Oracle

HauaTh mIOMCK y3KHX MECT CTOMUT C IIPOTPaMMHOr0O o0ecIieueHus cepBepa,
MoJb3ysich AJs1 aToro mporpammoii Oracle Enterprise Manager (cm. riiasy 5).
3amaua — HAWTH MecTa, I'je BHyTpeHHne pecypcesl Oracle ucmob3yoTes He
ontuMaibHO. Takasa cuTyalus MPUBOAUT K TOMY, UTO ceaHCHI 0e3 HeoOxo-
IUMOCTH KAYT OOCIY:KUBaHUSA, U HACTPOHMKA IPOU3BOJUTEIbHOCTH TOJIK-
Ha OBITH HalleJeHa Ha PACIIUBKY 9THUX Y3KUX MECT.

Juunamuueckue npencraBiaenusa Oracle crmioco6HBI TPOJIUTH CBET HA y3KUe
MecTa B Baireii 6ase qanubix. o nosasiaeHus cpegcts Automatic Workload
Repository (AWR), Automatic Database Diagnostics Monitor (ADDM)
u Oracle Enterprise Manager Grid Control B Bepcuu Oracle Database 10g
aIMUHUCTPATOPBI HAUMHAJIY C OIIPOCA IPEACTABIEHNN, OTHOCAINXCS K IIPO-
u3BoAuTeJbHOCTH. VIMeHa BceX TaKMX MPEeACTABJICHUI HAUMHAIOTCS C IIpe-
durca VP, a B Bepcuu Oracle9i mosasuiancs eife 1 riao6aabHbIe IpeacTaBIIe-
HudA (mya Bcex ysiaoB Kiaactepa Real Application Cluster) c umenamu, Ha-
ypHaromumuca ¢ GV$. [aa naeHTupuKAUT NCTOYHIKOB 3aJePiKeK 0CO-
OeHHO MOJIe3HBI CIIeAVIOIINe IPeICTABIeHN A, C KOTOPBIX CaeAyeT HAUMHATD
aHaJau3 MPobIeMbI:

V8SYSTEM_EVENT

JlaeT arperupoBaHHYIO OOIITeCUCTEMHYI0 NH(pOPMAIUIO O pecypcax, Ko-
TOPBIX JKJAET BECH DK3EMILIAD.

V8SESSION_EVENT

JlaeT HAKOMUTEJNLHBIN COUCOK COOBITHI, KOTOPHIEe MPUXOAUIOCEH JKIATH
B KQXKJOM ceaHce.

V8SESSION_WAIT

HaeT meTajabHYIO IIOCEAHCOBYIO MH(POPMAIIAIO O PECYPCaxX, KOTOPLIE ce-
aHC O’KHUJAET B JAHHBII MOMEHT MJIX KJAJ B IOCJAESHUN pas.

V$SESSION
HaeT uHGOPMAIIKIO O KAXKJ0M CEeaHce, B TOM YHCJE O COOLITHN, KOTOPOe
OH [T B JAHHBII MOMEHT WUJIX K JaJ B IOCAeSHUN pas.

At IIpencraBJeHUA ITIO3BOJIAIOT BEIABUTH PECYPChI, KOTOPBIX IIPUXOAUTCA
JKIOAaTh 4dalle BCero. HpI/ICTaJIBHOe BHUMAaHMHE K 3THUM pecypcaM IIO3BOJIUT
I[OGI/ITBCH MaKCHUMAaJIbBHOT'O IIOBBIINIEHUA IIPOU3BOAUTETIBHOCTH .
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s B Bepcuu Oracle Database 10g BBeseHa yayuIrieHHAss MOLEIb OMKU-
ﬁ:. JaHui, 6arogaps KOTOPOI CTajo mpoile TOYHO Y3HATh, KTO, KOrAa
V' ‘l.?- ¥ KaKOTO0 Pecypca OKuAaer.

Sy

Bo3Mo:KHO0, BbI O0HAPYIKUTE, UTO MIPUYNHA IPOOJIeMbl TPUBUAIbHA, HATIPU-
Mep, Koa(PUIMeHT NOHNaJaHUN B KA3III HUMKe oxKugaemoro. Koiab CKopo
KaIIT paboTaeT He ONTUMAJIbHO, MOKHO IONBITATHCA YBEJIUUYUTH IapaMeTp
naunuaausanuu DB _BLOCK BUFFERS, uto mpuBemeT K yBeJIUYEHUIO
pasMepa KaIlla 1, BO3MOYKHO, K IIOBBIIIEHIIO KO3(h(PUIIEeHTa IOIagaHni.
IToT moKaszaTenb B Halifere B npencrasieruu VIMETRICNAME.

He Bcerma ymaercsa Tak JIETKO OYEPTUTh Ipo0JeMy, M3ydas IapaMeTphl,
IOCTYIIHbIe 4epes IpeiacTaBieHusi. Hampumep, BBl 00HAPY:KUJIU, UTO Ha
BBIOOPKY CTPOK C AMCKA YXOIUT CPABHUTEJIBHO MHOTO BpeMeHu. IIpuunnaa
MOJKeT 3aKJIUYaThCsA B KOHKYDEHIIMM 3a MUCKU CepBepa MM B HEOUTH-
MaJbHOM pasmerrienun (aimoB Oracle Ha gucKax MJIM B TOMEXaX CO CTOPO-
HBI APYTUX IIPUJIOKEHUN.

AWR, ADDM u Enterprise Manager

Cerogusa ropaszgo 6oJiee a(p(hpeKTHUBEH IIOAXO0M C IPUMEeHEeHNeM IPOTrpaMMbI
Enterprise Manager (8 cucremax Ha 6a3ze RAC ee maswiBaroT Tak:ke Grid
Control) Kax oTIPABHOM TOUKH IJIs MOHUTOPUHTA U YIIPABJICHUSA IPOU3BO-
IuTeNbHOCThI0. VHbOopMAaIusa 00 UCIIOJIb30BAHUY PECYPCOB HaKAIJINBAET-
cs B ABTOMATHUUYECKOM PeIro3uTopuu padoueit Harpysku (Automatic Work-
load Repository, AWR). ITo ymouauuio cTaTUCTUUYECKME JaHHbIe coOupa-
orcea Kasxable 30 MUHYT 1 XpaHaTed 7 gHe#. [locTyn K CTaTUCTHUKE AAIOT
mpeacTaBiIeHus, ogHaKo Enterprise Manager mpepyaraer ropasmo 06ojee
yIoOHBIN mHTEpPdETiC.

AWR nomoraeTr BBISBJAATH MOTEHIIMAJbHBIE IIPOOJIEMbI IIyTEeM CPABHEHUS
paboueit Harpy3ku 3a mepuoj BpemeHu. OH Ke CIIYKUT OCHOBOU IJIsT MHO-
TUX CPEJCTB YJIYYIIeHUsS YIPABJISIEMOCTH, MOABUBIINXCA HAUMHASA C Bep-
cum Oracle Database 10g. Cpenu HuX — aBTOMAaTHYECKHUIl AUArHOCTHYE-
ckuit MmouuTOp 6asnl HaHHBIX (Automatic Database Diagnostic Monitor,
ADDM).

ADDM aBTOMaTUYEeCKU BBIABJAET M COOOIITaeT 00 Y3KUX MecTaX, HAIPHU-
Mep, 0 KOHKYPEHIIUY 3a IPOIIeccop, 0 OJOKMPOBKAX MW O HU3KOM Mpoums-
BOOUTENLHOCTA OTAeabHBIX SQL-Komamza. B Oracle Database 11g ADDM
MOXKeT aHAaJU3UPOBaTh PabOTy BCero KJacrepa. YBeIOMJIEHUS, KOTOPbIE
ADDM nochliiaeT Ha MHCTPYMEHTAJbHYIO ITanesib Enterprise Manager, mo-
I'yT yKasaTh Ha MIPUUYMHY KOHKYPEHIMX B MOMEHT ee mosBJeHus. Enter-
prise Manager mpegocTaBseT CBOAHBIE U AeTaJbHble CBeJIEHUI O IOTPed-
JeHum pecypcos cepBepamu Oracle, a U3 HUX BBl MOKeTe OBICTDPO CAEJIATh
BBIBOJBI O IPUUMHAX MIPOGJIEM C ITPOU3BOAUTEIbHOCTHI0. MOMKHO yCTaHO-
BUTH ITOPOTOBLIE 3HAUEHUSA, U UHCTPYMEHTAJIbHAA MaHeJb OyAeT yBeIOM-
JISTH Bac O TOM, UTO YPOBeHb MOTPeOIeHrA HEKOTOPOTO pecypca mpubJiu-
JKaeTcda K Kputuueckomy. B cocraB Enterprise Manager BxoaaTr pasjauu-
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Hble KOHCYJILTAHTBI, TOTOBBIE IOACKA3aTh, KAK JyUIlle HACTPOUTH IIPUJIO-
SKEHUS WX ONITUMU3UPOBATH IPOU3BOUTEILHOCTD 0a3bI JaHHBIX.

Ja HaCTPONKM NPUJIOMKEHUH JIyUllle BCEro IMOAXOAUT KOHCYJbTAHT SQL
Advisor. Bniepssie noasusiuch B Bepcun Oracle Database 11g, ou o6bemu-
HseT GyHKInoHaabHOCThE SQL Tuning Advisor, SQL Access Advisor u Ho-
BOro KoHcyJgbTaHTa Partition Advisor. SQL Advisor BeipabaThIBaeT pPeKo-
MeHIaIlMy Ha OCHOBe xpaHsdAIieiica B AWR madopmanuu o morpedbieHunu
mIpolleccopa M BBOJAa/BLIBOZA U CBeAEeHUH 0 MpobaeMaTUUHbIX SQL-KoMaH-
Iax, ooHapy:KeHHbIXx ADDM. KoHcymbTaHT IPOBEPAET, UTO CTATUCTUKA He
ycrapesia, HaXOAUT ONTUMAJbHBIE HNYyTHU, mMpuberad K TPOGUINPOBAHUIO
SQL, oupegenser, 0yaet jau 3pPeKTUBHO Jo00aBIeHNe NHIEKCOB, MaTepua-
JIN30BaHHBIX IIPEACTABJICHUIN U APYTUX CTPYKTYP AAHHBIX, U IOACKA3hIBa-
eT, KaKkue N3MeHeHH!s B 0c000 Harpy:KawoIinux cucreMmy SQL-kKoMmaumax mo-
3BOJINJIN OBl TOBLICUTH 9(D(EKTUBHOCTb.

IlepeuncanuM OCHOBHBIE KOHCYJIBTAHTEI IO HACTPONKe 0a3bl JaHHBIX.

Memory Advisor

ITonesen mgia omTuMaabHOU HacTpoiiku mapamerpoB MEMORY TAR-
GET (aBTOMaTHuUeCKOe yIIpaBjeHue naMmsaTho B Bepcuu Oracle Databa-
se 11g, onucan uuke B aToit rnaBe) u SGA TARGET (yupaBieHnue pas-
IesiaeMol MaMATHIO).

Segment Advisor

Ilonesen nmnsa yupaBJeHMA CHCTEMOU XPaHEHMUSA BO BHEITHEN IaMATH
U BBIJIEJIEHUA MecTa.

Undo Advisor
ITonesen nasa ynpaBiaeHUsa TPAH3aAKITUAMIUI.

Ectb u npyrue KoHcyabTaHTHI, Takue Kak Mean Time to Recovery (MTTR)
Advisor, momoramiInue ONTUMHU3UPOBaTh KoHpurypamnuio Oracle, B Tom
YucJie UCTIOJb30BaHMe KypHAIoB. ([[omoITHUTEIbHYI0 MHPOPMAIIIIO O pas-
JWYHBIX KoHCyabTauTax B Oracle comepaxut pasgen « KoHCcyabTaHTHI 110 0a-
3e JaHHBIX» T'JIABEIL 5.)

Ncnonb3oBaHMe MaLUMHHbIX pecypcoB

IIpoGaeMEl ¢ IPOU3BOLUTEIBHOCTHI0 MOT'YT HAYATBHCSI M TOTAA, KOTZAa Ma-
muHe, TAe paboraer cepBep 0ashl HAHHBIX, He XBaTaeT pecypcoB. Ecau
CYB/I Oracle m10xo pasBepHyTa C CaMOr'0 Ha4yaJja, TO A00aBJIeHre MallluH-
HBIX PECYPCOB MOXKET II0HAYAJIy CIIOCOOCTBOBATEL PACIINBKE Y3KUX MECT, HO
9TO JOPOTOCTOAINMU crocob pelreHus npobaembl. K Tomy ke mpobiema,
CKOpee BCero, IposABUTCA BHOBb, KOTJA 1 JOMOJHUTEJIbHBIE PECYPCHI OYIyT
ucuepuanbl. Ho ecyiz 6a3a JaHHBIX IPABUJIBHO CIPOEKTHUPOBAHA U CKOH(M-
r'ypHUpoOBaHa, TO J00ABJeHNEe MAIINHHBLIX PECYPCOB B CIydae MX HEXBATKU
MOJKeT MPUNTHUCH KCTATH.

IIpousBoAUTEILHOCTE 0a3bl JAHHLIX 3aBHCUT OT TOI'0, KaK MCIOJL3YIOTCH
MMeIoIrecs MalllnHHbIe pecypchl. Peub uger o mporeccope, onepaTuBHOMN
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IIaMsATH, IIOJCUCTEME NUCKOBOI'O BBOJA/BBEIBOJA U IIPOIIYCKHOM CIIOCOOHO-
cTtu ceTu. MoKeT OKas3aThCsd, UTO OOJIBIIASA YACTh IPO0JEeM O0BACHIETCS
HEeXBATKOM OJHOI0 MU HECKOJLKUX U3 3TUX PECYPCOB.

IIponycKkHas CIIOCOOHOCTH CeTU MEXKIY CePBepPOM U KJIMEeHTOM B HAIllX JHU
mepecTraja OBITH CEPLE3HOI MPo0JIeMOii, IIOCKOJbKY B OOJBIITNHCTBE Opra-
HU3AaIUi ee BIIOJIHE XBaTaeT. [Ipu pasBepThIBAHUU KJacTepa cienyeT obpa-
TUTh BHUMAHJE HA MPOMYCKHYIO CIIOCOOHOCTh MEKCEePBEPHBIX JUHUM, TaK
KaK CJIUIITKOM HAIPAKEeHHBIN TpahUK MOXKET MPUBECTU K CHUIKEHUIO IIPO-
usBoAuTeabHOCTH. HO ObICTpOAeiicTBME TAKWX JUHUNA TOXKE pacTeT, Tak
YTO IPONYyCKHASA CIIOCOOHOCTH CETU MPU IMPABUIBHOM BBIOOPE TPOEKTHBIX
pellleHu BPAI I CTaHET KaMHEeM IPeTKHOBEeHU .

ITamsaTys 06 sToM, qajiee MBI yAeJIUM BHUMaHNe ToMy, Kak Oracle ucmosn-
3yeT TPH IJIaBHBIX MAIIIMHHBIX pecypca: IIPOIeccop, IMaMsAaTh U MOJCUCTEMY
IUCKOBOTrO BBOjJa/BhIBOAA. {MCK — caMbIii MeJJIEHHBIA KOMIIOHEHT CHUCTE-
MBI, ¥ GOJILITTMHCTBO ITP00JIeM TPOU3BOAUTEIHHOCTH CBA3aHO KaK pas ¢ BBO-
oM /BBIBOZIOM. I[109TOMY 00JIbINIAS YaCTh 9TOM I'IaBbl ITOCBAIIEHA BIAUSIHUIO
(husuuecKoTo BBO/Ia,/BHIBOIA HA ITPOU3BOAUTETHHOCTD.

IIponyckHas CIIOCOOHOCTH CETHM MOYKET CTaTh IIPOOJIEMOIi, eCIu II0
CceTHu IepesaroTca OUeHb 00IbITre HaGophI JaHHBIX. OOBIYHO PEITUTH
9Ty Tpo6JieMy MIPOCTHIM IOBBIIIIEHUEM ITPOM3BOAUTEIbHOCTH 6a3hI
maHHBIX He yrmaercsi. Ho B Bepcuu Enterprise Manager aas Oracle
Database 10g M0XHO XOTsA OBbI CAEIUTh 38 Y3SKMMU MECTAMU B CETH
¥ Ha cepBepe IPUI0KeHUH.

.
!
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CepBepHasa MalllnHA MOYKET « TOPMO3UTH» M3-3a KOHKYPEHITNY 32 HECKOJIb-
KO pecypcoB. BrrumciuTesbHBIE CHCTEMbl MPOEKTUPYIOTCA TaK, UYTO He-
XBaTKa OJHOI'O pecypca MOKeT KOMIIEHCHUPOBATHCA APYTUM, YTO MHOIJA
BJI€UeT 3a co00ii U Ae(UIIUT KOMIIEHCUPYIOIIero pecypca. B ciyuae HexBart-
K1 GU3UYECKOl MaMATH OepalMoHHaA CHCTEeMAa BHITPYIKAaeT UacThb ee Co-
IEepKUMOTO Ha JUCK, YTO MOJKET IIPUBECTH K 3aTOPY B IOACUCTEME BBOJA/
BBIBOZA.

IToHATH, KaK NCIOJL3YIOTCA MAIITMHHBIE PECYPCHI, MOXKHO ¢ TOMOTIITbio Ora-
cle Enterprise Manager, nHCTPYMEHTOB, IIOCTABJISEMBbIX IIPOU3BOLUTEIEM
KOMIIbIOTEDPA, UM YTUJIUT OIlepalluoHHOM cucTeMbl. B Bepcuio Enterprise
Manager 10g BKJIIOUEH aHaAJIM3aTOp IIpom3BoauTeabHOCTH Automatic Per-
formance Monitoring (APM). APM mo3BoJiAeT HACTPOUTDL CUZHALLULUKU
(beacons) — KJIMEHTCKME IIPOIIECCHI, KOTOPhIE€ ITEPUOINUECKHU BBITIOJIHIIOT
TPaH3aKIIUU U COOOIIAIOT O BDEMEHU OTKJIMNKA. JTO faeT BOBMOXKHOCTD OIle-
HUTH IPOU3BOAUTEIBHOCTE C TOUKU 3PEHUSA II0JIL30BATEJA 1 IIOMOTAeT BhI-
SABUTH UCTOUHMKU IIPobJieM, He CBA3aHHLIE ¢ padoToii cepsepa Oracle, Ha-
mpuMep 3aMeJieHre Tepefadu 0 CeTHU.

Korpa YXe Hu4ero He nomMmoraer...

Eciu HacTpoliKa He JaeT »KejlaeMbIX Pe3yJIbTaTOB, 3TO MOYKET 03HAuaTh,
aTo HpO6JIeMBI C IIPOMU3BOJUTEJIbPHOCTHIO BBI3BAHBI IIPUJIOKEHMEM. HaHpI/I'
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Mep, AJA YCKOPeHUsA BBOJA/BBIBOJA BBl MOKeTe IMOMpPo00BaTh M3MEHUTH
paccioeHre AUCKOB MJM HOBBICUTH HPOMYCKHYIO CIIOCOOHOCTH MMCKOBOM
noacucteMbl. Ho ecau curyamus o0ycJ/IOBJIeHA IIJIOXO HAMMCAHHBIM SQL-
3aIpoOCOM, TO JIYUIIIe €r0 IIePennucaThb.

Hoiiga mo 3TOM TOYKM, BBl JOJIMKHBI IIPOAHAJN3UPOBATH B3aUMOAECTBUE
OTIeJIbHBIX MOAYJIeii cepBepa 6as3nl JaHHBIX 1 SQL-3ampocos, IpeabaBisde-
MBIX IPUJIOKEeHreM. Bo3MOXXHO, 00HAPYIKIUTCS, UTO IIPOU3BOAUTEIbHOCTD
CHMJKAeTCs M3-3a HEeCKOJBbKUX OTHAEeJNLHBIX 3ampocoB. Ho cKopee Bcero,
mpugeTcs nepepadoTaTh Bce MIPUIOKEHNe.

Enterprise Manager coBmecTHo ¢ moHuTOpoM Automatic Database Diag-
nostic Monitor (ADDM) moryT aBTOMAaTH4YeCKM BBISBUTH SQL-KoMaHIbI,
KOTOpbIe TOTPEOJIAI0T OOJIBIIYIO YaCTh PECYPCOB UJM BeAyT cebsS He OITHU-
MaJIbHO, a KoHCcyJabTauT SQL Tuning Advisor cmocoben make mpeaioKUTh
pellieH1e BBISIBJIEHHBIX TPo0aeM. (OTU NMHCTPYMEHTHI OINCAHBI HUKE B 3TOM
rJaBe.)

IToHATHO, UTO CJIOXKHEIE BOIIPOCHI II€PEIIPOEKTHPOBAHNS IPUIOIKEHUA BhI-
XOIAT 3a PAMKHU HACTOAINEH KHUI'M, II09TOMY B OCTABIIEHCS YACTHU IJIABBI
MBI IIOCTapaeMcs JIUIIIL IIOMOYb BaM pa3o0paThesa B TOM, Kak Oracle mncmosin-
3yeT MAaIllMHHBLIE Pecypchl. [JOMOJIHUTEIbHYI0 UHGOPMAIIUIO O ITPOU3BOLM-
TeabHOCTU Oracle — TemMe BecbMa OOIIMPHOM — BbI CMOYKETE HAUTH B KHUraX,
YIOMAHYTBIX B IPUJIOMKEHUU 2.

N nocnepHee

IIpousBOAMTEIHLHOCTDH HEIIOCPEICTBEHHO OTpakaeTcsA Ha paboTe opranmsa-
muu. I[IsITasch peruTh TPodJaeMy IPOU3BOIUTEIBHOCTH, 065I3aTEIBLHO Ce-
ANUTe 3a IIOBeJeHHMeM TeX KOMIIOHEHTOB, KOTOPbI€ BbI CTPEMHUTECHh YJIyUd-
IINTh, — KaK [0, TAK W IOCJIe BHECeHUS U3MeHeHuil. B KauecTBe sTajoHa
IJIS CPAaBHEHUSA MCIIOJb3YHTE CTATHCTUUECKIE JaHHbIe, cooupaeMbie AWR
0 IPUJIOKEeHUAX, 0a3e TaHHBIX, OIEPAIIMOHHON CHUCTeMe, TMUCKOBOM BBOje/
BBIBOJIE 1 paboTe ceTu.

BbI go/KHBI BRIpAab0oTaTh CHUCTEMATUUYECKUI IIOAX0M KaK K IIOUCKY MCTOU-
HUKAa IPo6JIieMbl, TaK U K peaju3aliui ee pelreHnsa. OTOT IOAX0 ] IIoapasy-
MeBaeT cO0p OTIOPHBIX JAHHBIX 00 MCIIOJb30BAHUYU PECYPCOB 11 BPEMEHU OT-
KJUKa OO0 BHeceHUS m3MeHeHuii. CaMu U3MeHEeHUA cjedyeT BHOCUTh MeJI-
KUMU TOPIUAMHU, KaXKALIN pas HaOmiogasd 3a MTPOU3BOAUTETHLHOCTHIO.
OueHb COGJIABHUTEJIHHO IONBITATHCA PEIIUTL MPOOJIEMY OTHUM MaxoM,
0e30 BCAKUX M3MepPeHunii, HO TaKasd TAKTUKAa O0BIYHO JINIIb IPUBOIUT K HO-
BBIM IIPOOJIEMAaM.

B Bepcuu Oracle Database 11g BBIIIOJIHATEL TaKO€ CPaBHEHUE IPOU3BOIM-
TEJBHOCTU CTAJIO TOPas3ao mpoiie. Bbl MoKeTe COXPAaHUTH B KaUeCTBe OII0p-
HBIX AaHHBIe, coOpamubie AWR 3a ompemenenublii mepuona. B KauecTBe
OMIOPHBIX MOYKHO OpaTh JaHHBIE 3a QUKCUPOBAHHBIN IEPUOT UJIU B CKOJIb-
3AIeM BpeMeHHOM OKHe.
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Oracle n noacncrema guckosoro BBoaa/BbiBoAa

C TOUKM 3peHWsA MAIMHHBIX PECYpPCOB, OIepaIinio BBOJAa/BLIBOJA MOXKHO
OIpeeINTh KAaK CUNThIBAHIE MJIN 3alI1Ch OIePAIMOHHON CrcTeMOii 6aiiTOB
B AUCKOBOI MOACHUCTEME cepBepa 0as3bl JaHHBIX. {aHHBIE MOXXHO CUMTHI-
BaTh/3alIUChIBATh MEJKHMU IOPIIUAMU, cKaKkeM, mo 4 KoaiiT, uau Kpyr-
HeIMU — 64 niau 128 Ko6atiT. Hu:KHUM ¥ BepXHUU Hpeesbl OTJHOM omepa-
MY BBOJA,/BHIBOLA 3aBUCAT OT omeparnmonuoii cucrembl. B CYB]I Oracle
TakKe MMeeTCs IMOHATHE 0.10Ka 0a3bl 0AHHbLX, Pa3Mep KOTOPOTO BbI MOXKe-
Te 3a1aTh.

Cepsep Oracle mmoceLiaer moacucTeMe BBOLA,/BEIBOLA 3aIIPOCHI, B OCHOBHOM,
IBYX BUJOB:

B600/6v1800 00uH04H020 610KA 6a3bl OAHHBLY

Hanpumep, oguoro 6i1oka pasmepom 8 KbaiiT. B aToMm ciyuae cunThIBa-
eTCs UJIU 3aIl1ChIBaeTCs OAUH KOHKPETHBIN 6J10K. CKamkeM, HaliIs CTPO-
Ky B uHIeKce, Oracle cunTbIBaeT HYyKHBIHM 010K 0a3bl JAHHBIX B IIAMATD
IoCpesCTBOM OAHOOJIOUYHOI'0 BBOIa/BLIBOA.

MHn0200104HbLIL 6600/8b1800

Hamnpumep, 32 6;10k0B 6a3bl faHHBIX M0 8 KOaiiT Kam apiit. O6muit 00b-
eM BBoZa/BbiBoZa coctaBuT 256 K6aiir. MHOro6JI0UHBIH BBOJ/BLIBOI
MPUMEHAETCA B TAKUX MACIITAOHBIX OIlepaluiaX, KaK IOJHOe CKaHuPOo-
BaHue Tabaunbl. KoanuecTBo GJI0KOB B OLHOM 3aIlpoce 3ajaeTcs Imapa-
metpom naunnanausanuu DB_FILE MULTIBLOCK_READ_ COUNT.

ITocKoJBKY ¢ TOMOIIIBEI0 MHOTOGJIOUHOTO BBOAa,/BhIBofa Oracle MmorkeT um-
TaTh OOJILIIINE 00'BEMbBI JAHHBIX, TO MHOT/A II0JIHOE CKAHNPOBAHUE Ta0JIM-
Ikl OKa3bIBaeTCs ObICTPEe IIONCKA 110 NHIeKCY (0COOeHHO ecJii N30MpaTe -
HOCTBL MHAEKca HeBeJnKa). MHOro6/iouHasA oIepaliis BLIIOJHAETCA ObICT-
pee, ueM SKBUBAJIEHTHAA II0CJIEL0BATEJIbHOCTD OTHOOJOUHBIX OIepaIlnii.

MpuHUUNbI NNaHMpoBaHUA BBOJJ,a/BbIBOJJ,a B CYB]] Oracle

IIpu nnanupoBanuu pasbueHUA JUCKA U IOCJEAYIOIIEM pa3MeIlleHun pas-
JUYHBIX (DaMJIOB, COCTABJIAKINUX 0a3y MTaHHBIX, CJeNyeT IPUHUMATL BO
BHuUMaHUe, njs dero Oracle BBINOJIHSAET BBOX/BBIBOJ W KAK Pa3JIMUYHBIE
OPUYWHBI BJIUAIOT HA TPOU3BOJUTEILHOCTD.

BoT nnepeuesb OCHOBHEIX CTPYKTYP, CAYKAIUX 00beKTaMHU BBOA,/BBIBOIA:
® KYPHAJBI;

® JaHHLIE B TAOJIMIIAX;

® WHIEKCHI HAJ TaOJIuIlaMIu;

® CJ0Baph IAHHBIX, KOTOPBIH HAaXOAWUTCA B TabJIWYHOM IPOCTPAHCTBE
SYSTEM;

e 00JaCTb COPTUPOBKU, HAXOAAIIAACA B Ta0auuHOM mpoctpanctse TEMP
TOTO II0JIL30BATEJA, KOTOPBIH NHUIIMUPOBAJ COPTUPOBKY;
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e pudopMaLud IJsI OTKaTa, pasdpocanHasd 1mo (paitiaM JaHHBIX B TabaMU-
HOM IIPOCTPAHCTBE, KOTOPOE COMEePIKUT CETMEHThI OTKATA;

® apXUBHBIE JKYPHAJbI, COXpPaHsIeMble B YKa3aHHBIX Karajorax (B mpen-
TOJIOXKEeHU U, UTo 0a3a JaHHBIX paboraer B pexkume ARCHIVELOG).

Cilegymoiye MmpocThie MPUHIIUIILL YIPABICHN S 9TUMY BUIaMU BBOa /BBIBO-
Ia IIOMOT'YT OITUMU3UPOBATH MCIIOJIb30BaAHNE AUCKOBOHU IIOACUCTEMBI Cep-
Bepom Oracle:

ITpumensiime mexuonozuu paccioerHus 0uckos, imobb. PABHOMEPHO pac-
npedeaumsv 8600/6bL600 N0 HECKOAbKUM HAKONUMENAM

ATH TEeXHOJIOTMHM MOJAPOOHO OmMCAHBLI HUKe B paszaese «TexHogorus
nuckoBbeIix MmaccuBoB RAID». B Oracle Database 10g u mocienymoimux
BepCHUAX IPOIleAypa PaccjOoeHHus YIpOoIleHa 3a cuyeT Toro, uro Enter-
prise Manager nmoab3yercsa moacucremoin ASM.

ITpumensiime mabauutsvle npocmpancmaa 048 1emrozo pasdeienus pas-
JUYHBbLX 8U008 88004 /8618000

OrpensaiiTe BBOA/BBIBOJ B TaGJIUIILI OT BBOAA/BBIBOAA B UHAEKCHI, TTOMeE-
I1asi 9TH CTPYKTYPHI B Pa3JIUUYHbIe TaOJUUYHBIE ITPOCTPAaHCTBa. Bocaesn-
ctBuu Paiiabl JAHHBIX IJIA 3TUX TAOJUUYHBIX IIPOCTPAHCTB MOMKHO OyIeT
IepeHecTy Ha OT/[eJIbHbIe AMCKM, YTOOLI 00ecmeuuTh 0o0Jiee BBICOKYIO
TTPOU3BOUTEIBHOCTD IPY KOHKYPEHTHOM JOCTYIIE.

Ucmnosb3oBanue TaOJIUYHLIX IIPOCTPAHCTB AJA pasieeHus 00beKTOB
TaKsKe YIPOoIIaeT MoCJaeyIoNyo HacTpoiiky. B Oracle BBox/BBIBOI pea-
JIU3yeTcsA Ha YPoBHe aiiia JaHHBIX, UJIu (GU3NIECKOT0 00BEeKTa, KOTO-
PBIIA omepaluoHHAas CHCTeMa BOCIPUHUMAET KaK (pau, a KaKIbIi Ta-
Koii (aiii, KaK 0OTMeUaJioch B IiaBe 4, IBJIAETCS YACThIO TOJBKO OJHOTO
TabJIUYHOTO IIPOCTPaHCTBa. IloMeleHrne O0OBLEKTOB B PasHbIe TaOJIMU-
HbIe IIPOCTPAHCTBAa IIO3BOJIUT TOYHO M3MEPHUTHh MHTEHCHBHOCTH BBO/Ia/
BBIBOJIA IJIS 9TUX 00BEKTOB U IIPU HEOOXOAMMOCTH IIepeHalpaBUTh ero,
nepeMecTuB (pailibl B APYToe MeCTO.

PaccmorpuMm, K IpuMepy, 6a3y JaHHBIX ¢ HECKOJIBKUMU OOJIBITUMH, aK-
TUBHO MUCIOJb3yeMbIMHU TabauiiaMmu. Ecau momMecTuTh 60JbIue TabJrm-
bl B OHO TaGJIMUYHOE IIPOCTPAHCTBO, TO OyIeT TPY/AHO OIIPeAeuTh, 00-
pailieEnA K KaKOM MMEHHO TalJIMIle BBI3BLIBAIOT 0CO00 MHTEHCUBHBIH
BBOJI/BBIBOJ, B (haiisibl JaHHBIX. Pasnesienue ke 00beKTOB ITO3BOJIUT Bec-
T MOHUTOPUHT BBOJA/BHIBOJA, aCCOIIMMPOBAHHOTO C KaKILIM M3 HUX.
B moxkymenramnuu mo Oracle paccmarpuBaroTesd u Apyrue (GakTopsl, KO-
TOpBIE CIeAYeT YUNTHIBATEH IPU OTOOPaAKEHNN 00BEKTOB Ha TaOINUYHbIE
OpPOCTPaAHCTBA.

Iomewaiime xHypHabL U 3ePKANbHBLE KONUU HYPHAJLO8 HA PA3HbLE U HAU-
MeHee 3azpyrceHHble YCmpPoilcmaa

Takoe pasMellleHe MAKCUMU3UPYET MIPOIMYCKHYIO CIIOCOOHOCTH B TPaH-
3aKIIMOHHBIX cucTeMax. Oracle muIeT Bo Bce KOIUU KYPHAJIOB, U OIIe-
pamusi BBOJA/BBIBOJA 3aBepPIIaeTCA JIUIIb IIOCJE YCIEIIHON 3aIliCH.
Ecau omma Kommsa KypHAaja HAaXOAUTCS HA MEIJIEHHOM YCTPOMCTBe,
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a apyras — Ha OBICTPOM, TO IIPOU3BOANUTEIHLHOCTL BBOZA,/BBIBOLA B KYP-
HaJIBI OyAeT ITMMUATHPOBAHA CKOPOCTRLIO MeIJIEHHOTO YCTPOMCTRA.

B riase 8 ommcano, uto B Bepcuu Oracle Database 10g Release 2 ects
BO3MOJKHOCTb OTKJIAAbIBATH ONEPAIlUY 3aIMCHU B JKYPHAJ AJIA TPAH3aK-
U, 9TO IOBBIIIAET IPOU3BOJUTEIBHOCTh B CUCTEMAX, I'/le BBIIIOJIHIET-
CA OYeHb MHOI'O TPAH3aKI[UMA, HO COIPSMKEHO C PUCKOM IIOTepU 3a(UK-
CHUPOBAHHBIX JAHHBIX B CJIyyae Kpaxa CUCTEMBbI.

Pacnpedensiime «cucmemHuvie U30EPHKU» DABHOMEPHO NO 6CeM UMEID-
WuMcs HAKONUMeLIM

IToxm cucTeMHBIMU M3AEPKKAMU MOHUMAaeTCA BBOJ/BLIBOJ B TAOJIUYHOE
npoctparcTBo SYSTEM, rae HaXoAUTCA CJA0BAPh JAHHLIX, B TA0JHMUYHOE
npoctpancTso TEMP mnpu copTUpoBKe M B TabJHUYHLIE IPOCTPAHCTBA,
coJep:Kalue cerMeHThl oTKara. Cilenyer UsyduTh, KaK CUCTeMHbIEe 13-
IepsKKU pacIpenessioTcs II0 HaKomuTeasM. Hampumep, ecau mIpUJIo-
JKeHUe Jallle U3MeHseT, UeM YNTAeT JaHHbIe, TO Harpy3Ka Ha CerMeHThI
OTKaTa MOJKET BO3PACTU M3-3a OOJIBIIIOTO KOJIUUYECTBA Ollepaluii 3ancu
U3MeHEeHUH U olepaluil CUNTHIBAHNA, HEOOXOIUMBIX AJIs 00eCIeueHns
COTJIACOBAHHOTO UTEHUSI.

CopTHUPOBKA TOMKe MOJKeT BJIUATH HA JUCKOBBI BBOJ/BBIBOJ. [0 Bepcuu
Oracle Database 10g usmenenuem napamerpa naunuanusanuu SORT
AREA_SIZE M0:XHO OBLIO JOOUTHCH, YTOOBI OOJIBLIIIMHCTBO OIlepaIimit
COPTUPOBKM BBIMOJHANOCHL B maMaTu. Oracle IMoCTOSHHO oIpaIlinBaeT
¥ OOHOBJISET CJIOBAPDb JAaHHBIX, XPAHAIIUNCA B TAOJINYHOM IIPOCTPAHCT-
Be SYSTEM, u sta mE@OpMAIUA KSIIHUPYETCA B pasmeideMOM IIyJe
BSGA, mosToMy HOpaBUJIbHBIN BBIOOP pasMepa pasmeiseMoro IIyja —
KJIIOU K IIOBBIIIIEHUO 001IIeli mpousBoguTeabHOCT. B Bepcuu Oracle Da-
tabase 10g pasmepsl my10B B SGA yCTaHABIMBAIOTCA U NU3MEHSAIOTCS M-
HaMUUYECKH.

XpaHnume onepamuenvle U APXUBHbLE HCYPHALbL HA PA3HBLY YCMPOULCMEax
Bo usbe:xanue mpobiieM, CBA3AHHBIX ¢ KOHKYPEHTHBIM BBOJOM/BBIBO-
IOM, pasMelliaiTe apXWBHbBIE JKYPHAJIbI HEe Ha TeX YCTPOMCTBaX, KyJa
IINITYTCA OIIepaTHUBHBIC JKYPHAJbI U X 3€epPKaJbHbIC KOIINM.

A BoT psapn coobpaskeHu, KOTOpPhIE CIeAyeT YUUTHIBATh AJA O00eclIeueHus
IOCTYITHOCTH 0a3bl JaHHBIX

Ecau 6vl coxpanseme pe3epaHble KONUU HenocpedcmeeHHO HA OucKe, mo
8vlbupaiime 01 HUX ycmpoiicmao, He codepicauiee 60avblle HUKAKUX KOM-
noHeHmo8 6a3vl 0AHHbBLX

9TO TOCAYKUT 3aIUTONH OT OJHOBPEMEHHON yTpaThl 0a3bl M KO
B cay4ae c¢00d yCTPOHMCTBA BBOAA,/BBIBOJA.
Yempoiicmeo, Ha Komopoe 3anucbl8aI0MCA APXUBHBLE HCYPHALBL, He Q0JLHCHO
co0epicamvb HUKAKUX KOMNOHEeHMO08 6a3bl 0AHHbLX UAU Pe3eP8HbLX KONULL

Ecuu pu c60e OAHOI0 YCTPOMCTBA TEPAIOTCA OSHOBPEMEHHO KOMIIOHEH-
ThI 6a31,1 AaHHBIX M apXWBHBIC KYPHAJbI UJIN Pe3€PBHbIC KOIINHU M ap-
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XUBHBIE "KYPHAJIBI, TO BO3MOYXHOCTh BOCCTAHOBJIEHUA OKA3bIBAETCS IO
YI'PO30H.

OTKa30yCcTOMUYMBBIE INCKOBLIE MACCUBLI HE OTMEHSIOT He0O0X0JMMOCTH B Ha-
IEeXKHOM CTpaTeruy pe3sepBHOr0 KOIMPOBAHNS U BOCCTAHOBJICHUA. OTA TeX-
HOJIOTHSA JINIIh IIOHUKAET BePOSTHOCTH TOTO, UTO 0a3y HAHHBIX IIPUIETCS
BOCCTAaHaBJIMWBAThL mHOcjJe cO0A OAMHOUHOrO ycTpoiicTBa. BoJiee moapoOHO
BBICOKAA JOCTYIIHOCTE 0as3bl faHHBIX Oracle obcyskgaercs B riase 11.

TexHonorna puckoBbiX MmaccusoB RAID

OnuH U3 caMbIX JeMCTBEHHBLIX CIIOCO00B PACIITMBKU Y3KUX MECT, CBSI3AH-
HBIX C ITPOM3BOAUTEIHLHOCTHIO BBO/Ia/BbIBOIa, — MpuMeHenue RAID-maccu-
BoB. RAID (Redundant Array of Inexpensive, uau Independent Disks) —
9TO MAacCHB HeAOpPOrux (MM He3aBUCUMBIX) OUCKOB C M30BITOYHOCTHIO.
EcTb nBe IpUUYMHLI 00BEAUHATh I'PYIILI JUCKOB B MACCUBEI — PEe3ePBUPO-
BaHUe U IIPOU3BOAUTENbHOCTh. OOCYyIKIeHNe BOIPOCA O Pe3ePBUPOBAHUU
MBI OTJIOJKUM 10 IJiaBbl 11, a cefiuac moroBopuM 00 aclmeKTaxX TeXHOJOTUHI
RAID, umeromnx oTHOIIIEHNE K IPOU3BOIUTEILHOCTH.

CMbICS 00beIUHEHUA TUCKOB B MAaCCUBBI 3aKJIIOUAETCA B TOM, UTO OIIePAIluN
BBOJIa/BBLIBOZIa aBTOMATUYECKHU PaCIpelesa0TCs IT0 Pa3HBIM HAKOIIUTEIIM,
YMeHBIIIasaA TeM CaMbIM KOHKYPEHIIMIO 3a OTAeJbHbIe AucKu. IIpeacraBum,
HAIIPUMEP, YTO BbI IOMECTUIN (DAl JaHHBIX, COAEeP;KAIINN NHAEKC, Ha OT-
IeJbHBIH AucK. Eciyn K 5TOMYy MHAEKCY OJHOBPEMEHHO o0palarTcs He-
CKOJIBKO IIPOIIECCOB, TO BCE 3aIpPOCHI BBOJA/BBIBOJA OYAYT IIOCTABJIEHBI
B ouepeb K OAHOMY HAKOIIUTEJIIO, TO €CTh BOSHUKHET KOHKYPEHIIU .

Ho gomycTum, 4To TOT 3Ke caMbIil (haiij IIOMEIEeH Ha «IUCK», KOTOPBIN Ha
caMoM Jiejie TIpeiCTaBIAeT cO00H MACCUB M3 MATH AUCKOB. KarkawIil ¢pusu-
YeCKUI AUCK B MacCHUBe CIIOCO0EH He3aBUCUMO BBLINOJHATH BBO/BLIBOJ
pasIuYHBIX 0JIOKOB MHIEKCA U, CJeaoBaTebHO, Oracle MoXKeT BBIIIOJHUTH
6oJIblIIIe oIlepaInil BBOJA/BLIBOA B €AUHUILY BpeMeH! 03 KOHKYPEeHI[1U.

Camo 110 cebe IpuMeHeHNe JUCKOBLIX MACCUBOB He JACT BaM ONTHUMAJIbHYIO
IIPOM3BOAUTENLHOCTL BBOJA/BEIBOAA. KaK yiKe 0TMeuaaoch, BhI JOJIMKHEI
pasyMHO pa3sMECTHTh pasiauuHble BUALI (aiimoB Oracle ma mmermomuxcs
IVCKaX, Hajke ecJId OHU CrPYIIMPOBAHLI B MaccuBLI. C IIOSABJIEHUEM Bep-
cum Oracle Database 10g BoIpoc o paccioeHuu periaer moacucrema Auto-
matic Storage Management. ASM aBTOMaTUYeCKU BBIIIOJHAET PACCIOCHUE
u 1mepebamaHcupoBKY mojioc. Ilo ymoauammio ASM TakKe obecreumBaer
3epKaJIHUpPOBaHUE.

MeHep>Xepbl TOMOB

Ecnu npumensieTcss IporpaMMHOE PacCJioeHue, TO Ha cepBepe 6asbl JaH-
HBIX paboTaeT crenuaabHOe MPOrpaMMHOe o0eclieueHre yIPaBJIeHUs JOTH-
yeckuMu ToMaMu. B crapeix Bepcusix Oracle s 9Toil 1eid 4aCTEHBKO
npuMeHAauCh nponyKTel Logical Volume Manager (LVM) kommanuu Hew-
lett Packard u Volume Manager komnauuu Veritas Software. LVM urpaer
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OcHoBbl RAID

RAID-maccuB obGecrieunBaeT annapaTHoOe pellleHne npobjaeM Hagex-
HOCTM U TPOU3BOAUTENHLHOCTH. ECTh pasHble YPOBHU amlmapaTyphl
RAID; mjist Ipor3BOAUTEILHOCTY BasKHEe IPOUNX CJIEAVIOIIHe:

RAID-0
Ecuau obecrieuernne JOCTYIIHOCTH — He CAMbI BasKHBIN BOIIPOC, TO

MOXKHO CKOH(pUrypupoBaTh MaccuB ypoBHA RAID-0, To ecTs
C paccjoeHreM JUCKOB, HO 0e3 M30BITOUHOCTH.

RAID-1
IIpocreiitmnaa ¢opmMa M3OBLITOUYHOCTH, CBOAAIMIASACT K IIOJTHOMY

II[Y6JII/IpOBaHI/IIO JaHHBIX. ATOT PeXuM eIlle Ha3bIBaIoT 3epKaJLupo-
eanuem.

RAID-0+1

KoMm0OuHanusa B3anMHO OJHO3HAUHOrO 3epkajaupoBanus RAID-1
¢ pacciaoenuem RAID-0.
RAID-3

OGecrieunBaeT M30BITOYHOCTh, COXPAHAS HA OTIEJIBHOM IHCKeE
B MaccuBe MH(POPMAIIMIO 0 KOHTPOJIE UETHOCTH, MO3BOJIAIOIIYIO
BOCCTAHOBUTL JaHHLIE HA IPYTUX AUCKaX B cayudae coos. ITo cpas-
"Heuuio ¢ RAID-1, pgna peanusanuu ypoBua RAID-3 Tpebyercs
MeHbIIle THUCKOB, HO HCIIOJb3yeTCsS OH HEYACTO, MOCKOJIBKY TOT
IUCK, T'Ie XPaHUTCA MHPOPMAIIUA O YUeTHOCTH, MOXKET CTaTh y3-
KHM MEeCTOM.

RAID-5
HaHHBIE 0 YETHOCTH HCIOJB3YIOTCA IJIA O0eclieueHus: n30bITOY-
HOCTH, TaK Ke Kak B RAID-3, HO pacciaaumBaloTCsA IO BCEM UC-

KaM, KaK 1 OObIUHbIe AJaHHbIe. TeM caMbIM JUCK C JAHHBIMU O UeT-
HOCTHU IIepecTaeT ObITH Y3KMM MECTOM.

Ectb u gpyrue ypoBau RAID, sanpumep RAID-6, rae peaausoBamo
Iy0aupoBaHUe JaHHBIX O YeTHOCTH, a Takske RAID-7 u RAID-8, mo-
BBIMIAOIINE TPOU3BOAUTENbHOCTE RAID-5.

poab mHTEpQEica MeXKIy OIEPAIIIOHHON CUCTEMOM, 3aIlIpaIllnBaoNieil BBO/
BBIBOJ, ¥ (hM3MUECKUMHU AUCKamMu. MeHemxep TOMOB OOBEIUHAET ITUCKK
B MacCUB, KOTOPBINA JJIA ONEePAI[MOHHON CHUCTEeMBbI BBITJIAAUT €TUHBIM IUC-
KoMm. B pealbHOCTH JUCKM OOBIYHO IIPEACTABJIAIOT CO00M 11100 OTAeIbHbIE
ycTpoiicTBa, MOAKJIIOUEHHBIe K KOHTPOJLIepaM, Jubo 3apamnee COOpaHHBIN
MacCHUB U3 HeCKOJIbKUX JUCKOB 1 KOHTPOJLIepoB. MeHem Kep TOMOB IIPOM3-
BOIUT paccioeHne abcoaroTHo npospauno auasa Oracle. Ha puc. 7.1 mokasa-
Ha apxXUTeKTypa IPOorpaMMHOI0 yIIpaBJIeHNUSA TOMaMU.
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CepBep 6a3bl AaHHbIX

JIk3emnnsp Oracle

pauuoHHas
cucTemMa

Puc. 7.1. [IpozpammHoe ynpaeienue momamu

B Bepcuro Oracle9i Release 2 gns Linux u Windows BKJIOUEH MeHeIKep
TOMOB, paspaboTaHHbIi Koprnopamuei Oracle. Hauunas ¢ Bepcum Oracle
Database 10g Bepcuu CYB]I 115 Bcex moaaep:KUBaeMbIX IIaTGOPM COLep-
JKaT KJjacTepHyio ¢aiijoByI0 CUCTEMY U MEHeKep TOMOB, KOTODPBIM II0JIb-
syerca nmogcucrtema ASM. IIpu pabore ¢ ASM He peKOMeHAyeTCs IIpuMe-
HATH MEHe)Kep TOMOB, BXOJAIIUN B COCTAB OMEPAITMOHHON CUCTEMBI.

CneuvanusnpoBaHHble 3anoMunHaloLWwme ycTponcTea

CucreMbl, COCTOAINME U3 CHEMUAIU3NPOBAHHLIX 3alOMUHAIOIIUX YCT-
poiicTB, yacTo HasbIBaloT Juckosvimu @epmamu (disk farms). Onu comep-
JKaT OUCKU, KOHTPOJLJIEPHI, IIPOITecCOPHI U (00BIYHO) TaMATh, 8 NCIOJb3YIOT-
cA B KauecTBe KJIIla IJIs IOACUCTEM BBOA,/BbiBoJAa. TaKkue cucTeMbl IIOCTaB-
asror komnaauu EMC, Network Appliance, Hewlett-Packard, IBM u Sun.
OHu n36aBJISI0OT cepBep 0as3bl JAHHBIX OT HEOOXOAMMOCTH YIIPABJIATEH AUC-
KOBBIMU MaccuBamu. Iloscucrema BBOLA/BLIBOAA MOIKJIIOUAETCS K CepBe-
Py 4epes KOHTpoJLIepsl. IHOrma TaKkue CHenuaIn3npOBaHHbBIE YCTPOMCTBA
00BbeIUHAIOTCSI B cemu ycmpoiicme xpanernus dannvlx (storage area net-
work, SAN), 7a0bl MOAYEPKHYTh, UTO JOTMUYECKM OHM OPraHM30BAHbI KaK
OTAEJbHBIM HAOOP CBA3AHHBIX CEThI0 YCTPOICTB. BHYTpH clenuaansupo-
BaHHOHN IOACUCTEMBI BBOJA/BBIBOJA OIPENENAIOTCA AUCKOBbBIE MACCUBHI,
a obpasyroluecsa B pe3yJbTaTe JIOTUUYECKHE «AUCKU» OllepallMoHHas CHC-
TeMa BUAUT KaK OObIUHBIEC (DU3UUECKME TUCKHU.
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Taxoii cmocod ympaBiaeHUs MUCKOBBIMU TOMaMu abGCOJIOTHO IPO3PayveH
IJIs1 cepBepa 0as3bl JaHHBIX 1 00JIalaeT PASOM IPEUMYIEeCTB:

® cepBep He TPATUT PECYypChI IIpolleccopa HA yHpaBJeHUE AUCKOBBIMU
MAaCCHUBaMU;

® [oACHCTEMAa BBOJA/BHIBOLA KAIINPYET BBOA/BLIBOJ B IaAMATH, B PE3YJIb-
TaTe 4ero NpPoOM3BOJUTEIHLHOCTh BBOAa/BbIBoga B Oracle cyiecTBeHHO
Bo3pacTaeT (B cpelHeM BpeMs OAHOII omepanuu cHu:kaercs ¢ 10—-12 mo
3—5 MUJLITUCEeKYHT);

® omepanud 3allCU CUMNTAETCA 3aBEPIIEeHHOI, KAaK TOJBbKO JaHHBIE yC-
TIEIITHO 3aIVCaHbl B KAIII IIO/ICHCTEMBI BBOIA,/BBIBOJA;

® [IOACHCTEMA BBOJA/BHIBOMIAa MOYKET COPOCUTH MaHHBLIE U3 Kala Ha (Gusu-
YeCKHUH OUCK II03Ke;

* cunThBIBaeMble JAaHHBIE MOTYT ysKe HaXOAUThLCA B Kalre. Ilomcucrema
BBOJa/BBIBOJA MOXKET C IOMOIIbIO PA3JINYHLIX AJIMOPUTMOB O0OHADPY K-
BaTh IATTEPHELI BBOJA/BBLIBOJA UM 3apaHee 3arpyskaTh JAaHHLIE B KOIII,
OpeaBUAs, UTO OHU IIOHAH00ATCA B OmKaiieM Oy ayIiem.

OTMeTuM, UTO HEOOXOAUMO IIPEeAyCMOTPETh Pe3epBHOE MUTAHIE K3Ia OT
Oarapeii, YTOOBI CIIydyailHBIN cOOIl MUTAaHUA He NPUBEJ K IOTepe JaHHBIX,
3allMCAHHBIX B K9III, HO eIle He COPOIIeHHbIX Ha (hu3uUecKuil fuck. B mpo-
TUBHOM cJy4Yae AaHHBIe, KoTopble Oracle cunTaer 3anMcaHHBIMU Ha IUCK,
MOTYT OBITH yTPaUeHbI, X 9TO IIPUBEAET K ITopue 0as3bl faHHLIX. Ha puc. 7.2
IMoKasaH cepBep 0a3bl JaHHBIX CO CIEIUATU3UPOBAHHOM IIOACUCTEMOM BBO-
Ia/BBIBOJA.

KomMGuHauusa nporpamMmHoOro ynpasneHusi Tomamm
M noAcucTeMbl BBoAa/BbiBoAa

B rakoit KoH(pUrypanuu INCKU CHAYaJIa 00beJUHAIOTCSI B MACCUBELI BHYTPU
MOJCUCTEMEBI BBOJIAa,/BHIBO/IA, a4 3aTeM — B 00Jiee KPYIIHbIe MACCHUBBI HA YPOB-
He MeHelKepa TOMOB OIlepallMoHHOU cucTeMbl. Hampumep, B pelleHuu,
npenynaraemom KomnaHueit EMC, ¢pusuueckue n1ucKu o0 beJUHSIIOTCS B 3ep-
KaJimpoBaHHEBIe napbl HA 0ase RAID-1 uau B pacciioeHHbIE MacCUBHI C Ue-
TBIPbMA AucKaMu B moJioce Ha 6aze RAID-S. (Tepmun RAID-S npumenser-
ca xomnanueirt EMC, hitp://www.emc.com, niast 0603HaueHUsA paspadboTaH-
HOTO €10 IPOTPAaMMHOT0 U allllapaTHOI'0 00eClieYeHN A PACCIOEHU . )

B mpumepe ¢ Texnogorueir EMC omepalninonHas cucTeMa BUAUT TOPUBO0H-
TaJbHBIE CEKIIUY O0IIEr0 AUCKOBOTO IIPOCTPAHCTBA, 00beANHEHHOTO B IUCK
RAID-1 nau B maccuB RAID-S, kax orgenbHbIe «AUCKU». C IIOMOIILIO Me-
HeJ’Kepa TOMOB 9TH «IVCKN» MOKHO CTPYIINUPOBAThH B MaccuBhl. B ciyuae
nuckoB RAID-1 mocTornHCTBOM TaKoOi KOH(MUTYypAIlUU ABJSETCA COUETAHUE
K9Ila U BBIYKCJIUTEJIbHBIX CPEACTB CIEIUAJIN3UPOBAHHON IIOJCUCTEMBI
BBOJIa/BBIBOJIA C IIPOCTOTON MeXaHM3Ma PaccJoeHus. B ciayuae MmaccuBOB
RAID-S BBI osTyuaeTe Bce BBITOABI OT MPUMEHEHUA CIIeINaIu3uPOBaHHOMN
IOJICUCTEMBI BBOJIAa/BBHIBOJIa W IPU 3TOM MOIKETE YIPOCTUTH YIIPaBJIEHWE
OUCKAMU, YBEJIHUUYUB Kod((dummueHT paccaoeHud. MaccuB U3 IIATHU «ITUC-



Oracle 1 nogcncrema AMCKoOBOro BBOAA,/BbIBOAA 207

Jk3emnnsp Oracle

OnepauuoHHas
cuctema

Kaw BBOAa/BbIBOAA B NamMATH

FEEEE FEEEE | FE

Tom 1 Tom 2 Tom 3
Maccus RAID-5 Maccus RAID-5 Maccus RAID-1

MeHegxep ToMOB

Puc. 7.2. Cneyuaausuposantvie nodcucmemvt 6600a/6vi600a

KOB», BUAUMEBIX OIEPAI[MOHHON cruCcTeMe, MOKeT Ha CaMOM [ejie oToOpa-
JKaThbCsA HA ISATH MACCHUBOB II0 UeThIPE AUCKA B KAXKIOM HA YPOBHE IIOCHC-
TeMbl BBOJA/BbIBOAAa. B pesynbrare omumuH Bumummeblii Oracle sorumueckuit
nuckK coctouT u3 20 puanyecKux AUCKOB B IIOJICCTEME BBOAA/BbIBOoAa. Ha
puc. 7.3 moKasaH JIOTUYECKUI NMCK Ha cepBepe 6a3bl JaHHBIX, OTOOpaKae-
MBIl Ha TOPUBOHTAJBHBIE CEKI[NU, PacIpeaeeHHbIe 10 HECKOJIbKUM Mac-
cuBam RAID-S.

MoGKoCTD, ynpasndeMocTtb U ANCKOBbI€ MaCCUBbI

Bo MHOrmX COBpPEeMEHHBIX CHCTEMAX HECKOJIbKO NUCKOBBIX HAKOIUTEJEHN
00'BeINHAIOTCSA B MACCUBLI C IIOMOIIBIO TO MJIM MHON PA3SHOBUIHOCTU TEX-
nosjoruu RAID. Sarem nmpu miiaHUPOBAHUY BBOJA,/BHIBOAA KAMKIbIN AUCKO-
BBII MacCHUB pacCMaTPHUBAETCS KaK eIWHBIN JormuecKkuil auck. TexHuka
pacciioeHUsA TO3BOJIAET PaCHpPeNeJUTh BBOJ/BBLIBOI IO HECKOJILKUM IUC-
KaM, He TpaTda YCUJINM Ha aAMUHUCTPUPOBaHNE MHOKECTBa OTAeIbHBIX Ha-
KOIUTeJei.
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Jk3emnnap Oracle

OnepauuoHHas
cucTema

MeHnepxep ToMoB

Flavek1 7] ) Avek 2] ) Avek 3T [ Avek 47 | 7] Auex 5
P FEEe FFeE FeE f5ee

Maccus RAID-5 | Maccus RAID-5 | Maccus RAID-5 | Maccus RAID-5 | Maccus RAID-5

MeHegxep TomMoB

Puc. 7.3. Kombunayus npozpammHozo paccaloeHus u nodcucmembol
8800a/evi600a EMC

Hepenxu oxxecToOUeHHBIE CIIOPEL O TOM, CKOJIBKO IUCKOB HOJIMKHO ObITE B Ka-
sxkgoM MaccuBe. OnHa KpaiHOCTDL — BOOOIIEe He 00 beIUHATD AUCKU B MacCH-
BbI. B pesysibTaTe MBI HOJIlydyaeM MAaKCHUMAJLHBINA KOHTPOJIL M THOKOCTD,
TOCKOJbKY KaKIbIH OTAENbHBIN NUCK BUIAEH M MOKET ObIThH HasHaueH Me-
CTOM XpaHeHUs ompeleseHHBIX (aitsoB. Ho Takoil moaxox Tpebyer Tima-
TeJHHOTO IJIAHWPOBAHUA U IIOCTOSHHOT'O afMUHUCTPUPOBAHUS, IOCKOJIb-
Ky IPUXOAUTCA YUUTHIBATH KaKIblll nuck. Ilo Mepe pocTa 6ashkl JaHHBIX
CUTyaIusi MOJKET CTAaTh HEYIIPABJIIEeMOH.

Ipyrasa kpaliHOCTb — 00 beUHUTH BCe AUCKU B OAWH MaCcCUB, KOTOPLIH o1e-
panuonHas cuctema u Oracle BUIAT KaK eIUHBIN «IUCK». IlmannpoBanue
¥ aIMUHUCTPUPOBAHUE IPHU STOM YIIPOIIAIOTCA MO IIpeaesa: BooOIe He
HYKHO IyMaTh, KyJa TOMECTUTD Te UJIN UHbIe (Paiiabl, TOCKOJbKY AUCK-TO
Bcero onuH. Ho Torzaa repAeTcsa ru6KOCTh, ¥ B PACIINBKE Y3KUX MeCT IIOMO-
JKeT TOJMbKO Ipybas pusuuecKas cujaa — eCJau IPOU3BOAUTEIbHOCTH MACCH-
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Ba He XBaTaeT, IPUIeTcsa H00ABIATh KOHTPOJLIEPH U AUCKU. Bech HAGOD
OVMCKOB CTAHOBUTCA YePHBIM SIIMKOM, KOTOPLIH a1ubo paboraer, 1ubo HET.

HawubGosee monesHa xKoHuUrypamusa, B KOTOPO# coOJIIOeH OalaHC MEXIY
YIIPaBJASIEMOCThI0O M THOKOCThIO. PaccMoTpuM, K IIpHUMeEpYy, CHUCTEMY U3
1000 guckoB. Hu eguHCTBEHHBIM MacCHB C TaKUM KOJMYECTBOM IIHCKOB,
Hu 1000 oTeIbHBIX AMCKOB, CKOpPee BCEero, He momoiiayT. BeposarwHo, xxe-
JaeMyio POM3BOIUTEIbHOCTh BBOA/BBEIBOA cMOTYT obecrmeunTs 50 Mac-
cuBoB o 20 1MCKOB, He Bo3jaras Ha afMHUHUCTPATOPa HEIOCUJIbHYIO Ha-
rpy3Ky. Eciiu MOKHO ITOKepPTBOBATH TMOKOCTRIO, TO XBaTuT U 20 MaccuBOB
mo 50 guckos. C Apyroii CTOPOHEI, €CJMU B CHCTeMe BCEero 5 JUCKOB, TO UX,
HOMKaJIy#, mpolfe O0beUHNTh B OAMH MacCuB. UTOObI HAWTH «IIPABUJIb-
HBIII» OTBET, HYKHO TIATEJLHO OIeHUTHL CBOU MOTPEOHOCTH W BHIOPATH
MOAXOAAIMI OasIaHc.

B Bepcum Oracle Database 10g 3amaua ympolraeTcsa 3a cUeT aBTOMATHU3Aa-
UK paccloeHusaA W mepebalaHCHPOBKM Habopa mojgoc. ASM pasouBaer
daiins Ha sKcTeHTHI To 1 M6aliT 1 pacupeneiseT 9KCTEHTHI PaBHOMEDPHO
110 BCeM IpyInaM JUCKOB. B cucTeme xpaHuTcss nE(GOPMAIINA O MECTOHAXO0-
JKIEHUU KayKI0ro DKCTeHTA (a He IPUMEeHAeTCA KaKOM-TO MaTeMaTuYeCK i
aJITOPUTM XelmupoBaHusA). [losTomMy mpu nsMeHeHUY KOHPUTYpAIUU IPYII-
bl TpebyeTcs IepeMeIaTh TOJAbKO OTAeNbHbIe SKCTeHTHI. 110 cpaBHEHUIO
C TPAAUIIMOHHBIM AJITOPUTMUUYECKUM IIOAXOA0OM K PACCIOEHUI0, NCKJII0oUA-
eTcsa HeoOXOAUMMOCTh IIPOTOHATEL AJTOPUTM 3aHOBO U IepepaciIpenessiTh
Bce mamHbie. KapThl 5KCTEHTOB OOHOBJISAIOTCA IIPU IIepebalaHCHPOBKE Ha-
TPY3KHU II0CJe U3MEeHEeHUA KOH(GUTypaluy TUCKOB, IIPKU OTKPBITUN HOBOTO
(aitma 6asbl JaHHLIX U IPU PACIINPeHUU (aiija B pe3yabTaTe YBeJIUUeHU
TabJIUYHOrO IMpocTpaHcTBa. I1o yMosruanuio Bce ogHOMerabaiTHbIE 9KCTEH-
THI TAKJKe 3ePKAJUPYIOTCS, YTO YIPOIAeT YIpaBIeHNe N30bITOYHOCTHIO.
MOKHO XPaHUTD He [Be, a TPU 3€PKATbHBIX KOINY MUY OTKJIIOUNTD 3ePKa-
JUpOBaHIe BoBce. XOTs PeIlleHie O TOM, CKOJIbKO JOJIMKHO OBITh I'PYIIII JHC-
KOB, MO-TIPe)KHEMY Bo3Jjaraetrcsa Ha Bac, ASM aBToMaTu3umpyeT peamsa-
IO IPYIII ¢ PACCIOCHUEM U U30BITOYHOCTHIO.

Bckope nociie Beinycka Bepcuu Oracle Database 11g 8 CYB]] 65111 106aB-
JIEHBI JOTOJHUTEJIbHbIE MeXaHU3MBI YIIPaBieHusa xpaHneHueM. OHU 0coOeH-
HO II0JIE3HBI IPYU KOH(GUTYPUPOBAHUY BHEITHEHN MaMATH JJIS CETeBBIX YCT-
poiicts Oracles Information Appliances, onucasuHbIX B riiase 8.

O B3aMopencTBmn BBOD,a/BbIBOJJ,a N pacdioeHHbIX
mMaccmBoB B Oracle

ITouTn Bo Bcex KPpYIHBIX 0a3ax JaHHBIX PACCIOEHUE JUCKOB IIO3BOJIAET I10-
BBICUTBH ITPOU3BOAUTENHLHOCTh AMCKOBOTO BBOJA/BBIBOJA, HE Boljlarasd Ha
agMUHUCTPATOPa 00s3aHHOCTD YIIPABIATH MHOXKECTBOM (haiyIoOB TaHHBIX,
pasMelleHHbIX Ha MHOTUX OTAENbHBIX Auckax. OpranmszoBatb RAID-mac-
CUBBI MOJKHO C IIOMOIIbI0 IPOTPAaMMHOI'0 MeHeKepa TOMOB, CIIeIIuaIu3u-
POBaHHO# MOACUCTEMBI BBOJIa/BLIBOJA MU NX KOMOUMHAIIAN.
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Paboras ¢ Bepcueii Oracle, B xoTopoii ermfe HeT ASM, npu co3gaHuu pac-
CJIOEHHBIX JAWCKOBBIX MACCHBOB MOJKHO 3aJaTh pa3mep nopuyuu (chunk-
size). ATO KOJIMUECTBO JaHHBIX, 3aIUCHIBAEMbBIX HA OAUH JUCK, IIepel TeM
KaK cucTeMa IepexoauT K CJAeqyIolleMy AUCKY B maccuBe. [[yisg onTumMusa-
WY IIPOU3BOAUTEIHLHOCTH BBOa/BEIBOA OU€Hb BAXKHO IIOHNMATH B3aMO-
CBA3b MEXKIY Pa3MepoM IIOPIIUU U ellle ABYMs pasMepaMu BBOJA/BLIBOIA
Oracle.

PaccmoTrpum 6a3y maHHBIX, B KOTOPOI pasmep 6joka — 8 KbaiiT, a s3Haue-
Hue mapamerpa mHunuaiausanuu DB FILE MULTIBLOCK READ CO-
UNT — 32. Torza B ogao60uHOM pesxume Oracle 6yaer untars mo 8 Koaiir,
a B MHOTOOJIOUuHOM pe:kume — mo 256 Koair (32x8 Kb6aiir). [Ipeamonoxum,
BBl CKOH(PUTI'YPUPOBAJIM MAaCCHUB M3 UYETLIPEX NUCKOB C Pa3sMepOM IOPIINU
64 Ko6aiir, Tak uto 256 Kb6aliT pacmpeneeHbl II0 YeThHIPeM HAKOIUTEIAM —
no 64 K6aiiT Ha KaKI0M.

Kaxnasa omepanusa BBoga,/BeiBoga 8 KoaiiT 6ymeT agpecoBaHa OJHOMY HAKO-
MUTEJI0, Tak Kak 8 KoaliT yKIaabIBaloTCA B IOPIMI0 BeaununHoi 64 Koaiir.!
PacciioeHre MOMKeT MOBBLICUTH MMPOU3BOAUTEIBHOCTh KOPOTKUX OIlepalimii
BBOZIa/BBIBOJIA 34 CUET YJIYUIIeHNA KOHKYPEHTHOCTH: KaKIbIH JUCK OyaeT
00CIyKUBaTh pasjnyHbIe 3amMpochkl. MHOT00I0UHAS oImlepalus BBOA/BhI-
Bojma 256 KbaiiT Mo:keT 3aTpPOHYTH Bce ueThIpe aucka. Eciu ObI pasmep
nopiiuu O0vL1 He 64 KoaiiT, a 256 KbaiiT, To B cpegHeM KasKIas Olepalius
o 256 K6aiT Oblyia ObI ajpecoBaHa OJHOMY AUCKY. B 9TOM cirydae s MHO-
ro0JIOUHOTO BBOJIa/BBIBOAA TpebyeTcss MeHbIIle omepaluil mpu OoJbIIeM
pasmepe mopuu. B sro6om ciydae onmepaiuy BBOJa,/BbEIBOAA OJHOTO OJI0KA
JaHHBIX YIOBJIETBOPAIOTCA OOHUM AUCKOM. Pacciioenne MOMKEeT IIOBBICUTH
TIPOM3BOAUTEIBHOCTh BBOZA/BBIBOJA IIPU CUUTHIBAHUU OOJIBIIIOTO O00BeMa
IaHHBIX 3a CUET pacupeleeHusA OTHOIN omepalnny Ha HECKOJbKO TUCKOB,
YTO OBLIO MPOUJLIIOCTPHUPOBAHO HA IIpHUMepe Imopiuu pasmepom 64 Koait
¥ MHOTOOJIOUHOI omepanuu urenus 256 Koaiir.

Ha puc. 7.4 mokasaHa B3aMMOCBSA3b omepaluii BBOAa,/BbIBOLA C PA3HBIMU
pasMepaMu GJIOKA M PACCIOEHHBIX MAaCCUBOB C PA3HLIMU pasMepaMu IIOp-
IUN.

1 TpyAHO TOYHO CKa3aTh, UTO IPOMU30MAET 1M3-3a BEHIDABHUBAHUA OJIOKOB JaHHBIX
Oracle ¢ pasmMepoM mOpUWY, HO AJIA WJUIIOCTPAI[MU PA3JINYUN MEKIY OJHUM
M HECKOJIbKMMH JUCKaMU PACCMOTPUM IIPOCTEHMIINI clydaii, KOTAa B IOPIUU
YKJIaZbIBAETCSA IIeJIoe YHUCIo 6JI0KOB. Bojee meranbHOe 00CyKIeHUE BOIIPOCOB,
CBSIBAHHBIX C paccjioeHreM, Bbl Halzere B fokymeHTe «Configuring Oracle Ser-
ver for VLDB» (cm. npuno:xkenue B). Ero aBrop Kopu Munican (Cary Millsap)
panee pa6orais B Kopmoparnuu Oracle, a sarem meperres B komnauuo Hotsos.
Kemaomum mpeasiaraeTcs MPOTECTUPOBATH BCe COUETAHUS PasdMepa IIOPI(UU
¢ pasmepoMm 6JIOKOB BBOAa,/BbIBoZa B Oracle. Eciiu BBI 3aiiMeTech 3TUM, IOKa-
JyiicTa, COOOIIUTe BCeM HAM, KaKue Pe3yabTaThl Bl MOJYUNJIN.



Oracle n napannenunam 21

OgHa onepayns OnHa onepaumns
BBOAA/BbIBOAA BBOJa/BbIBOfA
256 Kbant 256 Kbant
3afevicTsyer 3apevictsyer

BCé YeTbipe Pasmep nopuun TOJIbKO
Ancka - OAWH AncK

Kaxpas onepauus

BBos/BbIBOA BBo#/BbIBOA BB04/BbIBOA BBos/BbIBOA

Oracle Oracle BBOAA/Bb1B0AA 8 KoanT Oracle Oracle
8 Koasnt 8 Kbaiir 34JeNCTBYeT T0/bKO 8 K6aiit 8 Koast
04UH JuCK

Puc. 7.4. Bzaumocéasv onepayuil 66o0a/evi6o0da Oracle u paccaoeHHbLX MACCUBOE
€ PA3HbLMU PA3MEPAMU NOPUUL

Oracle n napannenusm

YMeHUMe pacmapajiieinBaTh OIlepalliy — OJHa W3 BarKHEUIIMX 0COOEHHO-
cTeit cBepxboabiux 0a3 gaHHBIX (Very Large Database, VLDB). Cetiuac
cuUMTaeTcA HOPMOM, KOorja cepBep 0a3hl JaHHBIX paboTaeT Ha KOMIIbIOTEpPE
C HECKOJILKUMHU IIPOIleCCOpaMU — TaK HA3hbIBAEMOM CUMMETPUUYHOM MYJIb-
TUIIPOIIECCOPHOM KoMIbioTepe (symmetric multiprocessing, SMP), #o me-
XaHW3M paclapajjieIuBaHUA OTIUYHO paboTaeT M ¢ MHOTOAJEPHBIMU IPO-
meccopaMu B ogHOM uuiie. Ilo mepe BodpacTaHUA TpeOOBaHUII K IIPOM3BO-
IOUTEJbHOCTH U pocTa o0beMa JaHHBIX BbI Bce 0OJIbINIE OyeTe CKJIOHATHCA
K MCIIOJIb30BAHUIO HECKOJIBKUX IIPOIIECCOPOB U JUCKOB [IJIsI YCKOPEHUs pe-
meunusa 3amad. Oracle mommep:xuBaeT mapaJjiiennsM Kak Ha omHom SMP-
cepBepe, TaK U HA HECKOJbKHUX y3JIaX — ¢ IpuUMeHeHueM Texuooruu Orac-
le Real Application Clusters. ITapainenbHoe BoimosiHeHUe SQL-KoMaHIbI
noTpebisgeT GoJbllle MAIIMHHBIX PECYPCOB — BPeMeHH! IIpolieccopa, ImaMs-
TH, BBOZA/BBIBOJIA, — HO 3aBepIaeTcsa ObICTpee.

ITorpebHOCTH B pecypcax (IaMATh, IPOIECCOPHOE BpeMsd), HeoOXOTUMBIX
IJIsI TapaJljIeIbHOTO BBIMIOJHEHUS 3aaull, IPAKTUUYECKHU IPOIMOPIINOHATIb-
HaA YUCJY HapajeJbHBIX IporeccoB. [JId KaskJoro mnapajijeJbHOTO IPO-
mecca BbIZleJigeTCs IporpamMMHas riobanbHas obaactk (PGA). Kamkmerit
mapaJieJbHBIHA IpoIlece MOTPebIsieT KBaHTHI IPOIleccopa, HO UeM OoJIbIire
mapaJijieJbHBIX IIPOIIECCOB, T€M MEHbIIe o0Illee BpeMs OKUIAaHUS 3aBep-
IIeHUs JUCKOBOI'O BBOJa,/BBIBO/A, & MMEHHO OHO — IPUYMHA OOJBIITNHCTBA
Y3KUX MECT.
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B CYB/I Oracle peannszoBaHo ABa BUa Iapajiein3Ma:
IHapannenusm no duanasornam 6,10K08 OAHHBLX

YupaBasercsa quanasoHaMu 6JI0KOB JaHHBIX.
Ilapaanenusm no cekyuiam

VYipaBiaserca KOJUUYECTBOM CEKIIUHA WU IIOACEeKIIUN, YUaCTBYIOIIUX
B OIlepaIiuu.

O6a Buga mapaJjiaean3Ma OMCAHbBI B CIAeAVIONINX paseiax.

I'Iapannean no Anana3oHam 6nokoB

B 1994 rogy B Bepcum Oracle 7.1 mosBuiack BO3MOKHOCTb JUHAMUYECKU
pacrapaJiieIuBaTh ONepaluy CKaHWPOBAHUA TaOJIUIl ¥ BBIYUCICHUS Pas-
JUYHBIX (PYHKIMiI, OCHOBAaHHBIX Ha CKAHUPOBAHUU. ITOT MEXaHMU3M OBII
OCHOBAH Ha IOHATUU 0uana3oHos 6a0x08 — cepBep Oracle 3HAJI, YTO KaK-
Iasi TabJnIla COAEPIKUT AUATa30H OJIOKOB, B KOTOPBIX XPaHUINCH JaHHBIE
U3 OIIpefieIeHHOT 0 AuatasoHna. Ilapaiaenusm mo guamnasonam 0J10KoB B Ora-
cle7 O6bLI peann30BaH MyTEM IMHAMUYECKOTO pa3breHus TabJUIILI Ha Kyc-
KM, KaKIbIIl 13 KOTOPHIX paccMaTpHUBaJicA Kak QuamnasoH 0JIOKOB, C IIOCIe-
IYIOIINUM 3aIIyCKOM HECKOJBbKUX IIPOIIECCOB IJIA MapajiebHoi 06paboTKu
3TUX KycKoB. Takas peanusanusd OblIa YHUKAJIbHOM B TOM CMBICJIE, UTO HE
TpeboBasia PU3UUIECKOTO CeKITMOHNPOBaHU TabIuIl (CM. TIaBy 4).

Kiauenrckuii cearc, B KoTopoM ObLiIa IpenbsaBaeHa SQL-komaHma, mpo-
3pavyHO CTAHOBUJICA KOOPAMHATOPOM MMapajieIbHOr0 BhInogHeHus1. OH qu-
HaMHWYeCKU OIpeaessa Aualla3oHbl 0JIOKOB M HasHayaJ UX HAboOpy mapaJ-
JeJIbHO BBINOJIHSAEMBIX mpoiieccoB (PE-mporeccoB). 3aBepiius 00paboTKy
cBoero nmanasoHa 0J10KoB, PE-mporiecc obpariancsa K KOOpAUHATOPY 3a HO-
Boii pabotoii. He Bce omeparuu BBOIA/BbIBOAA BLIMOJHAIOTCA C OTUHAKO-
BOM CKOPOCThIO, IOSTOMY HeKoTopble PE-mIporieccsl ycnesanu o6paboTaTh
OoJibIlie 0JIOKOB, ueM Apyrue. ges «mepexBaTa paboThI» IMO3BOJISIET BCEM
mpolleccaM HapaBHe y4aCcTBOBAThb B BBLIMIOJHEHUM 3aJaHUsd, obOecreunBas
TeM CAaMBIM MaKCHUMAaJbHOE MCII0JIb30BaHNE MAIITMHHBIX PECYPCOB.

ITapannenuam mo auamasoHaM OJIOKOB JIMHEHHO MAacIITaOMpPyeTcs IyTeM
yBenunueHud KosudectBa PE-nipomeccos mpu ycjioBuu, 4TO annapaTHbIX pe-
CypcoB xBaTaeT. Kirou K MacmTabmupyeMoCcTH B 9TOM cJay4dae — IIPOCTOe Ha-
paluBaHue annapaTHbIX cpeacTs. Kaxxkapiit PE-miporece padoTaeTt Ha cBoeM
TIPOIleCCOPe U MOCHLIAET YCTPOMCTBAM 3alIPOChl HA BBOJ/BBIBOA. Ecau mpo-
I[eCCOPOB U MNCKOB JOCTATOYHO, TO CTeIeHb Imapajijaeau3Ma OyJeT BbIIIE.
Ecim Kakux-TO pecypcoB He XBaTaeT, IIOCTPalaeT MacIITabupPyeMOCTb.

Hanpumep, Haauyue YeThIpex IIPOIeCcCOPOB, YUTAIOIINX ABa AUCKA, He YBe-
JIMYUT IPOU3BOAUTEIHHOCTD II0 CPABHEHHUIO C JBYMS IIPOI[ECCOPAMU U MO-
JKeT Jaske NMPUBECTH K CHUMKEHWIO, €CJM JOIOJHUTEJNbHBIE IIPOIeCCOPHI
HAYHYT KOHKYPUPOBATH 3a TUCKU. AHAJOTUYHO, HAJIUUYNE JBYX IPOIIECCOo-
poB, obparatoniuxcsa K 20 nuckam, He gact 20-KpaTHOTO MOBLIMIEHUA IPO-
U3BOAUTEJIBHOCTH. DPPeKT oT mapaiaennsMa 6yaeT JOCTUTHYT JHUIIb IPH
cbasTaHCUPOBAHHOM COCTaBe 000PYAOBAHUS.
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B GosbIIMHCTBE KPYIHBIX CUCTEM KOJUYECTBO AMCKOB HAMHOTO ITPEBLIIIIAeT
KOJIMUECTBO IIPOIIECCOPOB. B TaKmMX ciyuasx paclapajielnuBaHue IIPUBO-
IUT K CAyUYaiilHOMY pacupeesieHrio BBOJAa,/BbIBO/IA IO BCeli TOICCTEME BBO-
Ia/BbIBOfA. OTO IIOJIE3HO, KOTAA MMeeTCsA KOHKYPEHTHBIN JOCTYI K JaH-
HBIM, TOCKOJLKY PE-mporieccsl, 3amyIieHHbIe OT UME@HU Pa3HbIX M0JIb30Ba-
TeJjiell, YNTAIOT AAHHBIE C PA3HBIX JUCKOB B PasHble MOMEHTHI BpPEeMEHH,
CIOCOOCTBY A PacIpesesIeHI0 HAarpy3Ky 110 BCeM MMEIOIIUMCS JUCKaM.

Xoporlras aHAJOTUA AUHAMHUUYECKOMY IIapajjieJu3My — IoeJaHne TUpora.
ITupor MOKHO cuMTATL HAOOPOM OJIOKOB, KOTOPBIE HYYKHO «IIPOUYUTATH»,
IeJb — C’heCTh MUPOT KaK MOJKHO OBICTpee IPU 3aJaHHOM KOJUYECTBE eI0-
KoB. Oracle pasgaer nupor nmoprnusamvu. Kak ToJIbKO KTO-TO LOEJ OZHY IIOP-
I[M0, OH MOJXKET IIOJOoNTHU 3a caenyroieii. He Bce egaT ognHaKOBO OLICTPO,
MO3TOMY KOMY-TO JOCTAHETCsS OOJIbIlle ImMHpora. B pealbHOM MHUPE TaKOM
MOAXOM TPYAHO HasBaTh CIPaBeAJNBLEIM, HO OH HEIJIOXO MOJEJIHPYeT IIa-
pajienusM, TaK KakK ecJau BCe eIAT OAHOBPEMEHHO, IIUPOT MCUe3HeT OLICT-
pee. AnbTepHAaTHBA — JATh KAXKJIOMY €I0KY II0 OAVMHAKOBOM IIOPIUU U I0-
JKUIaThCsA, KOT/Ia 3aKOHUYUT caMblil MegianTeabHbIA. Ha puc. 7.5 mokasaHo
pasbuenue Habopa 6JIOKOB Ha JHUAIa30HEbI.

0paunH nupor Paspaetcs nopuuamu

PE-npoyecc V\

g

PE-npoyecc

Kaxpas nopuymns —
370 Ananasox
6710k0B

PesynbTar: Bce egar 6e3 nepepbisoB

Puc. 7.5. Junamuieckuil napaanenrusm no 0uana3onam 6i10K06

Napannenusam ansa Taénuu n cekumm Tabnuy,

C mosBienuem B Bepcumu Oracle8 cexyuoruposanHsvix mabiuy onepanus
MOKeT PacCIIPOCTPaHATHCA Ha OMHY, HECKOJbKO WJIHU Bce ceKimu. Mexay
OOBIYHBIMU U CEKITMOHUPOBAHHBIMY Ta0JIUIIaAMU HET CYII[eCTBeHHOMN pasHu-
1Bl B TOM, Kak Habop GJIOKOB AUHAMUYECKU pa30MBaeTCs Ha OUAMTa30HBI
LI mapajieabHo 06paboTku. ITocsie TOro Kak ONTUMM3ATOP OIPENesIuI,
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KaKue CeKI[HU cieayeT oopadaTeIiBaTh, BCe OJIOKM B HUX IIOMEII[al0TCs B 00-
LU ITyJI AJ1 pa30reHus Ha JUAama30Hbl.

ATOo HpeAIoIoKeHe ONTUMU3ATOPA BEIeT K BayKHOMY 3aMEUAHUIO O MPU-
MeHeHHuUu IlapaJjujiejin3Ma K CEeKIIMOHNPOBaAHHBIM Ta6JII/IIIaM. CTeHeHb ma-
pannenusma (KoauuecTBo PE-mpoiieccoB ajis TabJaUIBI B IIEJIOM) OTHOCHUT-
cA K Ha0Opy CeKIUii, yY4acTBYIOIIUX B onepanuu. ONTUMU3aTOP UCKJIIOYA-
€T Te CEeKI[NM, B KOTOPBIX 3aBeJOMO HET JAaHHBIX AJA 00paboTKU TaHHON
onepamueii. Hampumep, eciiu B OZHOM M3 CEKI[UI XPAHATCA CTPOKU, B KO-
Tophix cToJber ID merbire 1000, a B 3anpoce yKasaHbl 3HaueHud ID mesx-
ny 1100 u 5000, To oITEMM3ATOP MOHUMAET, YTO 3Ty CEeKI[MI0 00pabaThI-
BaTh HE HYKHO.

Hauwnnas ¢ sepcuu Oracle9i, MOKHO TaKiKe CEKIIMOHNPOBATEL TaOJHUIILI 110
CHUCKY KOHKPETHBIX 3HAUEHU, XOTs TaKOii CIIoc00 0OBIUHO IPUMEHIETCA
Ias yao0cTBa o0cayXuBaHua Tabaui. B raase 4 ormeuasioch, uto Oracle
nobGaBiiAeT Bce HOBBIE CIIOCOOBI CEKITMOHUPOBAHUA.

Ecau BBI 00kumaeTe, 4To B 3anmpocax OyaeT 3aJeiicTBOBAH MeXaHU3M OTceue-
HUA CEeKIUuil, U MJIaHUPYeTe II0Jb30BaThCA Iapajljien3MOM, TO CJIedyeT
pacciaamBaTh KasKAyIO CEKIIMIO HA JOCTATOUYHOE KOJMYECTBO MMCKOB B Ile-
JasaX obecneueHus maciirabupyemoctu. Torga pelenure 6ymeT MaciiTadu-
PyeMBbIM BHE 3aBUCHMOCTH OT KOJHUECTBA CEKI[UI, K KOTOPLIM OCYIIeCTB-
JsieTcs obpaieHue. PacciioeHre MOYKHO peaii30BaTh BPYUYHYIO 34 CUET
pasMeleHUs pas3HbIX (haiJoB JaHHBIX Ha PA3HBIX AUCKAX, WY IyTeM HIPHU-
MeHEeHUA PACCIOeHHBIX JUCKOBBIX MAaCCUBOB, WX B Bule KOMOMHAIIUY TO-
TO ¥ APYTOTO.

Uto noppaercsa pacnapannem/lBaHmo?

Oracle ymeeT pacmapajjejuBaTh OTHIOAL HE TOJBKO IIPOCTHIE 3aIIPOCHI.
Bor nepeuens omepanuii, K KOTOPLIM IPUMEHNM HAPaJIIeJN3M IO SUala-
30HaM 0JIOKOB:

® coszmaHue TaGJIMYHBIX TPOCTPAHCTB;

* Co3maHUe U MePeCcTPOeHUe UHIEKCOB;

® omepaTUBHAA PEOPTaHU3AIUS U TePeCTPOeHNe NHIEKCOB;
® peopramusaluid U IepeMelleHne NHIeKC-Ta0InIT;

e cosgaHme Tabsuil B pesyabraTe 3ampoca komaunmoii CREATE TAB-
LE...AS SELECT (mampumep, AJis arperupoOBaHUA JAHHBIX);

* omepanuy OOCIYKUBAHUS CEKI[UI, HAIIPUMED IIepeMelle e U Paciie-
JieHue;

* 3arpyskKa JaHHBIX;
®* IIPOBEpPKa OrpaHUYEHUH IIeJOCTHOCTH;

e c0op cTaTUCTUKU (aBTOMaTHUYeCKUil, HaunHasa ¢ Bepcuu Oracle Databa-
se 10g);
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® pesepBHOE KOINMPOBAHNE M BOCCTAHOBJIEHNE (B TOM YMCJIE OUYEHL 0O0JIb-
mux daitnos B Bepcuu Oracle Database 11g);

e omnepanuu MmanunyiaupoBanusa naanaeiMu (INSERT, UPDATE, DELETE);
* omnepanuu 00paboOTKU 3aIIPOCOB;
e OLAP-arperupoBanue (HauuHas ¢ Bepcuu Oracle Database 10g).

Tax:xe Oracle mo:keT pacmapaJjieIuBaTh OTAeJbHbIE IIard BHIITOJHEHUS
3ampoca:

¢ CKaHWpPOBaHUE TAOJHUIILI;

® coeAuHEHUE METOAOM BJIOKEHHBIX IIUKJIOB;

® coeaUHEHUE METOJOM COPTUPOBKU U CIAUAHUS;
® coeAVHEHNE METOAOM XeIINPOBAHUS;

® coeguMHEHUE TUIIA «3Be3Ja» C IPUMEeHeHreM OUTOBBIX UHIEKCOB;
® CKaHWpOBaHWE MHIEKCA;

* coemmHeHUe mo ceknuaM (partition-wise joins);
e autucoenuuenue (NOT IN);

e SELECT DISTINCT;

e UNION u UNION ALL;

e ORDER BY;

e GROUP BY;

® arperupoBaHmUe;

® UMIIOPT;

* (yHKIIUU, OIpeesieHHbIe TOJIb30BaTEIAMMU.

CreneHb Napannennima

¥V sxsemmiapa Oracle numeeTcs mMyJ1 mapajijieabHO BBITTOJHIEMBIX IIPOIlEC-
coB (PE-mporieccoB), JIOCTYIIHBIX TOJH30BaTENAAM 6a3bl JaHHBIX. ¥ IpaBJe-
HUe KoJIn4uecTBOM akKTUBHBIX PE-mporeccoB 0110 HEMAJIOBAMKHO B CTAPBIX
Bepcuax Oracle; ecaaiu PE-mmporeccoB GBLIO CIUIIIKOM MHOI'O, TO OHU IIepe-
TPysKajau MaIIuHY, a 3TO BeJIO K KOHKYPEHIINY 3a PeCYPCHI U HaAeHUIO IPO-
U3BOAUTEJIbHOCTH. KpoMe TOro, mpu BBICOKOI CTeNeHH MIapajjiein3Ma
MpeAIIOUYTeHe OTAAeTCA MOJHOMY CKaHMPOBAHUIO TAOJUI[, UTO HE BCerja
noaxonut. Ha puc. 7.6 uarocTpupyeTrcs Ipo3padHbIi Iapajljiejin3M BHYT-
pu ongHoro Habopa PE-mipormeccos u mexxay HabopaMu.

OmpenesneHre ONTUMAJIbHON CTeNeHMW Mapajjieu3Ma NpW HaJIUYUU He-
CKOJIBKUX MOJIb30BaTeJiell U M3MeHsIoIelicsa paboueit HarpysKke — HETPU-
BUaJIbHAs 3amaua. Hampumep, npu cTemeHu 8 00pabdoTKa HEKOTOPOTO 3a-
mpoca MorJia ObI TOKa3aTh BeJIUKOJEITHYIO TPOU3BOAUTEIbHOCTD AJIA OJHO-
To WX ABYX II0Jb30BaTeseli, HO UTO eCJau K TOu sKe TabJiuie o0paTATCS
cpasy 20 moab3oBareneii? Bosuukaer 160 PE-ipoiieccos (1o 8 Ha Kak0ro
u3 20 moJsib3oBaTesieit), UTO IPUBEJET K IeperpysKke MalinHbl.
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Pesynbtarsl

¢ KoopawnHatop Bblaenset PE-npouecch! n pa3éuBaeT 3aady Ha nofsafadn
o Kaxgblit «Ha6op» PE-NpOLECcCcoB BbINOMHAET OTAENbHYIO0 3afa4y (COPTMPOBKY, COEAMHEHNE W TaK Janee)
* Pesynbrartbl nepefatoTcs «no KOHBerepy» 0T 04HOr0 Habopa PE-npoueccos K crefytoLiemy

Puc. 7.6. BhympuonepayuoHHbLil U MeHONnepayuoHHbLi Napaiiesu3m

Ecnu B3aTh Kakoe-HUOYIb 3HaUeHUe (Hampumep, 2), obecmeuuBaioriee s¢h-
(PeKTUBHBIN IMapajIeJu3M AJII MHOTUX OJHOBPEMEHHO PA0OTAIOIIUX IOJIh-
30BaTeJiel, TO PeCypchl He OYIAyT MCIIOJb30BATHCA B IIOJHON Mepe, KOrga
KOJIMYECTBO II0JIL30BaTe/ el HeBeJINKO.

CamoHacTpanBaloWMNCcs aganTUBHbIV Napanienmsm

B Oracle8i BBezeHO IOHATHE CAMOHACTPAMBAIOIIETOCA ANANTHBHOIO IIa-
paniaenusma. CMBICI €ro B TOM, UTO CTEIIeHb IIapaJuien3Ma aBTOMAaTHhUe-
CKHU YMEHbLIIIAeTCA IIPU HOBBIIIIEHNN HAIPY3KHW HA CUCTEMY U YBEeJIMUYNBaeT-
cd Ipu ee MOHMMKeHuu. Ecau HeKoTopas omepanusa 3alpalinBaeT onpemne-
JIEHHYIO CTelleHb apajieaunsma, To Oracle cmoTpuT, KaxKoBa ceifuac Ha-
rpy3Ka, 1 Bo u30eKaHune Ieperpy3Kku MpefoCcTaB/IsieT MEHBIIYIO CTeIleHb.
Yem GoJibllle TOJIb30BaTeJeil BBIMOJNHSAIOT IIapaJljieIbHbBIE OIlepalliid, TeM
MeHbIIIe CTeIIeHDb ITapalIen3Ma AJIA KayKI0T0 U3 HUX, B IPeJebHOM CJIy-
yae BCe OlePaIlM BLIMOJHAIOTCA IIOCJIeI0BaTeIbHO. Ec/in aKTUBHOCTD CHI-
JKaeTcs, TO MOCJeAYIOIe Oepau OyAyT BBIIOJHATLCA C OOJIbIIeI cTe-
meHbIo mapajaenunsMma. Takasa afanTUBHOCTL OCBOOOKIAET aAMUHUCTPATO-
pa OT pellleHus CJOMKHOI 3aaun OoIpeaeIeHsa OITUMAJIbLHON CTele ! ma-
pajieansMa B YCIOBUAX IIOCTOSIHHO U3MEHAIIIelica padoueil HarpysKu.

MexaHn3M afalTHBHOIO Hapajlie/In3Ma IPUHIMAEeT BO BHUMaHME IBa (paK-
TOpa:
* HarpyskKa Ha CHCTEMY;

* OrpaHMYEHNs IAPAJJIEJLHOTO JOCTYIAa K pecypcaM IJIA I'PYIIIBI, K KO-
TOPOI MPUHAAJIEKUT MOJIH30BATEIb (ecau paboTaeT MeHeIKep PecypcoB
Database Resource Manager). (KommoueuT Database Resource Mana-
ger omMcaH B ry1aBe 9 u B 9TOM riaBe HMKe.) ITO Ba*KHO, ITOCKOJIBKY 03-
HAYaeT, YTO YUUTHIBAIOTCSA PECYPCHEIE ILJIAHBI, €CJIM OHU MMEIOTCH.
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Mapannenusm no ceKUnam

Mausaa yacts pyHKImuoHaasHOoCcTH Oracle, cBA3aHHOI ¢ mapaJLIeIn3MOM,
OCHOBAaHA Ha KOJNUYECTBE CeKI[UI WM IIOACEKINI, K KOTOPBIM oOpaIlaercs
obpabareiBaemasa SQL-Komanga. B cayuae mapajiennsMa Ha OCHOBe AuAa-
nas30H0B 0;10K0B PE-mpo1iecc padoTaeTr Ha g 4acThiO JaHHBIX, OIIMCHIBAEMOI
IMara3oHoM OJIOKOB. A IS mapaJjijieim3Ma Ha OCHOBE CEeKI[MH TaKoil ua-
CTBIO ABJAETCS CEKIIUA WU IMOACEKIINA Ta0auIbl. Takoi Bu mapajieamns-
Ma IPUMEHUM K CJEIYIOIIUM OllepaluaM:

e O0OHOBJICHUE U yAaJIeHNe;
* CKaHMPOBaHME MHIEKCOB;

® co3JaHNe U IIepecTPOoeHNe MHAEKCOB HaJ CeKIIMOHUPOBAHHLIMU Ta0J M-
IaMu.

MNapannenusm ansa ceKuun n noacekUUn Tabnumubl

B Bepcuu Oracle8 BBemeHa moamep KKa pacuapajjieInBaHus A3bIKa MAHU-
nyaupoBanus manueiMu (Data Manipulation Language, DML), To ecTb
BO3MOJKHOCTh IMapaJjijieJbHO BBIIOJHATE KomaHael INSERT, UPDATE
u DELETE. Ilpu sToM mOBBIIIAETCA NPOU3BOAUTEIHBHOCTh MACCOBBIX OIIe-
paruii (Hampumep, OOHOBJIEHNE BCeX CTPOK OUeHb OOJIBIITOM TaOIUIIBI).

B Oracle8 crenens mapaJsiiennsma JIJisi Oepaiuii OOHOBJICHUA U yIAJeHUA
yBsA3aHA ¢ KOJMYECTBOM YUACTBYIOIUX CeKIuii, a B Oracle8i u mocienyro-
IUX BEPCUSAX — C KOJUUYECTBOM YUACTBYIOIIUX CEKIIMHM WU TOACEKITHII.
I rabautisl ¢ 12 cekmuamu (HaTpuMep, IO OAHOM Ha KasKIbIH MecsI] Io-
Ia) B OOHOBJEHUM WU yAAJIEHWUW MOTYT ydacTBoBaThb He Oojbie 12 PE-
mporeccoB. IIpu 0O0HOBIEHUM NAHHBIX TOJBKO 34 OMWH MeCAIl HUKAKOTO
pacmapaJienBaHUS He OyIeT, TaK KaK Yy4acTBYET TOJBKO OJHAa CeKITUsd.
Ecau 6561 Tabauiia cosmaBasiach ¢ IIOMOIILIO MeXaHN3Ma COCTABHOTO CEK-
MUOHUPOBAHUSA (HampuMep, 4 XeIIMPOBAHHBLIX IIOACEKIIMU II0 CTOJOIY
PRODUCT _ID B KaskaoM MecdAlle), TO MaKCUMaJbHAA CTEIleHb Iapaie-
JausMa I Bceir Tabaunbl coctaBuia 06l 48 (12 ceKnuil mo 4 moaceKIuu
B KaiKJ0i1). B 0OHOBJIeHNM JaHHBIX 3a OMUH MECSHAIl MOTJIO ObI Y4aCcTBOBATH
4 PE-tiporecca, IMOCKOJBbKY CEKITUS OJISI OMHOTO MeCsIla COCTOUT 13 4 Ioj-
cexmuii. [ He ceKIIMOHUPOBaHHBIX Tabaul Oracle He MOKeT BHIIOJIHATH
00HOBJIEHUE MY yaJeHNe apaJljiebHO.

B Bepcun Oracle8 u 6oJiee mO3AHMX MOYKHO IapajjieIbHO BBIIOJIHATEL CO3-
IaHue, MepecTpoeHre 1 CKAHNPOBAHNE CEKIIMOHNPOBAHHLIX NHIEKCOB, TaK
JKe KakK I/ KOMaHJ MaHUIYJUPOBAHUS AAHHLIMU — 10 ogHOMYy PE-mpo-
Iecey JIA CeKIMU MU MOACEKIINH.

BbICTpoe noiHoe CKaHnpoBaHne He CeKUNOHUPOBAHHbIX TaﬁHI/ILI,

M=uorue gymaioT, uto Oracle MoKeT mapaJLie/IbHO CKAHUPOBATE TOJIBKO CEK-
IUOHWpPOBaHHBIe MHAeKCchl. Ho B Bepcuu Oracle 7.3 mossBMIach BO3MOK-
HOCTBb B HEKOTOPBIX CJIydadxX paclapajljieIiBaTh CKaAHUPOBaHUE U HE CEK-
IUOHUPOBAHHBLIX MHAEKCOB. Eciiu omepaius CKaHUPOBAHUSA MHAEKCA «HEe
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OrpaHMYEHAa», TO €CTh JJIs BBIIIOJHEHNA 3aIIpoca HEOOX0MMO IPOCMOTPETh
BeChb HHIEKC, TO AJISA 3TOT0 MOMKHO IIPMMEHHUTDL paclapajjieMBaHue II0
nuamnasoHaMm 010koB. XoTra Oracle m ymeeT ckaHHPOBATh HE CEKI[OHUPO-
BaHHBIE MHAEKCEI, 9TO BO3MOMHO TOJBLKO [IJIs Y3KOT0 Kpyra 3ampocos. Pac-
IIapajujieJimBaHue II0 CEKIIMAM HMHAEKCa IIPMMEeHNMO K ropasao 60J1ee nim-
POKOMY CIIEKTPY 3aIIPOCOB.

MNapannenbHas BCTaBKa B CEKLLMOHUPOBAHHbIE
M He CeKLMOHNPOBaHHble Tabnuupbl

Oracle moxxeTr nmapaJieabHO BIDOJHATE KoMaHAbl INSERT Buga INSERT
INTO tableX SELECT...FROM tableY Kak o5 CeKIIMOHMPOBAHHBIX, TAK
¥ JJIs1 He CeKIIMOHMPOBAHHBIX TAOJIMII.

Hnsa oopaborku npennosxerus SELECT rakoit komauasl INSERT ucnous-
syworca PE-nporiecchl Ha 6ase mapaJiiesn3Ma 10 AUamnasoHaM 0JIOKOB. ITU
IIPOIIECCHI ITePeNaloT OTOOPaHHbBIE CTPOKYM BTOpoMYy Habopy PE-npomneccos,
KOTODPHIE OCYII[ECTBJIAIOT BCTABKY B IiejieByIo Tabauiy. IlemeBas Tabamma
MOXKeT OBITH CEKIIMOHMPOBaHa ujau HeT. PacmapajennBaHue BCTaBKU He
OCHOBAHO HU Ha AMalia3oHaX 0JIOKOB, HU Ha CEKIIUAX.

Oracle n onepatnBHas namsTb

Hoctyn k¥ mH(pOpPMAIIUW B ONEPATUBHON NAMATH IIPOMUSBOAUTCA T'OPa3a0
OpICcTpee, ueM K mH(popManuu Ha gucke. dx3eMiradap Oracle ucmoabsyer ma-
MSTBb CEPBepa IJIs KAIIMPOBAHUSA IIPOUUTAHHON NHMPOPMAILIUY C IIeJIBIO II0-
BBIMIIEHUS TTPOU3BOJUTENBHOCTH. [JIA 3TOro CAYKUT YacTh pasaedeMoOi
IMaMsATH, HasbIBaeMas CHCTEMHOM robaibHOi obsacTeio (System Global
Area, SGA), a Tak:Ke 006JiacTh B IaMATHU KasKIOTO0 CEPBEPHOr0 IIpoliecca,
HasbIBaeMas IPorpaMMHOI ImobanbHoit obsacTeio (Program Global Area,
PGA).

Ho Bepcuu Oracle9i Bol moru 3agaTh pasmep SGA miiu 100011 U3 ee yacTei —
Ka1ia 0ygepoB 6a3hbl JAHHBIX, Pa3AessieMoro IyJa MK O0OJBIIOro ImyJa —
TOJILKO B (haiijie MHUINAIN3Auu, 1 0e3 IepesanycKa sK3eMILIsIpa u3Me-
HUTH 3TH pasMepsl ObLI0 HeBo3MoxkHO. B Oracle9i pasmep myaoB cTaj us-
MEHATbCA NUHAMUYECKHN, ICX04Ad U3 MHHHMaJ’[BHOﬁ eINHNIBI BBIOEJICHUA
naMATH, HadbiBaeMoii eparnynoii. Hauunas ¢ Oracle Database 10g peanuso-
BaHO aBTOMAaTHYeCKOe yIIpaBjeHue pasaesgeMoii mnamaTbio. A B Oracle Da-
tabase 11g no6aBuioch aBToMaTnuYeckoe yupasieaue SGA u PGA.

Hcuepnanue maMATH cepBepa 0as3bl JaHHBIX IIPUBOAUT K CHUMKEHHUIO IPO-
usBoguTeabHOocTH. Eciu BeI paboraere co crapeimu Bepcusamu Oracle, To
IOJIYKHBI IePUOANYECKY NHTEPEeCcOBAaThCA pa3dMepaMu PasInuHbIX o0acTei
HaMATH 1 HapallliBaTh 00'beM IIaMATH 10 Mepe HeoO0X0AMMOCTH, YTOORI 13-
G6e:xaTh Aepuiura. IIpaBUJIbHBIA pa3Mep TOM MJINM MHOIM 00JaCTH 3aBUCHT
OT KOHKPETHOTO IIPUJI0KEHNA, HeOOXOAUMbIX eMYy JaHHBIX U BAIIINX TPeOo-
BaHUU K ITPOU3BOAUTEIbHOCTH.
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Kak Oracle ncnonb3yeTt cucTeMHyto rnobanbHyto
obnactb (SGA)

Oracle ncmoabsyer SGA 1151 CAeIYIONINX OIIePAIlH:

* KJIIMpPOBaHUE OJIOKOB, COIEPs;KaIllNX MAaHHBLIE M3 TAOJUI, U UHIEKCOB,
B Ko1iie 0y(depos;

* KOIIMpOBaHUE Pa300pPaHHBIX U ONITUMU3UPOBAHHBIX SQL-KoMaHa, Xpa-
HUMBIX IpoIleayp u nHGOpMAaIMU U3 CIOBAPS JAHHLIX B Pas3AegeMOM
myJie;

* XpaHeHWUe 3allKcel B *KYpPHAJ B JKypHAJbHOM Oydepe 1o MoMeHTa cOpo-
ca Ha IUCK.

B Bepcusax go Oracle9i o6bemM maMATH, BRIAEJISIEMON IOA KaKAYI0 U3 9TUX
yacTeit SGA, oupeaesasiicsa Ha sTale 3allycka SK3eMILIApa Ha OCHOBe IIapa-
MEeTPOB MHUIMAJN3AINY U He MOT OBITh N3MeHeH 0e3 mepesanycka.

BoabIINHCTBO BO3MOMKHOCTEI HACTPOMKY OTHOCUJINUCH K ONITUMU3AIIUN K3-
ma 6y(depoB U pasaeasieMoro IyJa.

ABTOMaTU4YeCK1 BblIGOp pa3smepa SGA

B Bepcum Oracle Database 10g pyunas mactpoiika mynoB SGA ycrymnuiaa
MeCTO aBTOMaTHYeCKOMY BbIOOPY pasmepa. IlomcucTemMa aBTOMaTHUECKOTO
yIpaBJIeHUs pPasAesideMoll MaMsaThI0 YMeeT OIpeAeATh MOAXOAAIINe Pas-
Mepbl CJAEeANYIOIIUX ITYJIOB: KoIl OydepoB, pasfeidaeMblil IIyJ, OOJBIIION
nyJ, Java-ya u Streams-mrys. Hy»KHo JIMINTL 3a0aTh MOJHBIHA 00eM IIaMsI-
TH, BeIAeasgeMoit nox SGA, B mapamerpe nnunuanusanuu SGA TARGET.

Hauwunas ¢ Bepcuu Oracle Database 10g CYB]I cieguT 3a TeM, CKOJIBKO IIa-
MATH TpebyeTca KasKAoOMY IyJay, TMHAMUYECKU M3MEHSIA MX pasMephl o
Mepe HeobxogumocTH. He oTKasbIiBasch BOBCE OT aBTOMATUYECKOI'0 OIIpee-
nenusa pasmepa SGA, BBl TaKiKe MOKeTe 3aaTh MUHUMAaJbHLIE Pa3sMephl
nyJsoB. [lJyid aToro mpegHasHaueHbl mmapamMerpbl mHumasausanuu DB CA-
CHE_SIZE, SHARED_ POOL_SIZE, LARGE _POOL_SIZE, JAVA_ POOL_
SIZE u STREAMS POOL_SIZE. Paszmepbl HEKOTOPBIX PAaCHOJIOMKEHHBIX
B SGA nysos — LOG_BUFFER, DB KEEP CACHE_SIZE u DB_ RECYC-
LE CACHE_SIZE — no-npe)XHeMy MOKHO 3a/1aBaTh TOJbKO BPYUHYIO.

Kaw 6ycdepoB 6a3bl gaHHbIX

Ecau BbI pemiuTe OTKJIIOUYNTE JUHaAMHUecKoe yiupasieHne SGA, ycTaHOBUB
napamerp SGA_TARGET B 0, To noxHBI OygeTe 3a4aTh HapaMeTPbl MHU-
MUaIu3anyuy AJA IIYJ0B IaMATU BPYUYHYIO (€C/IU He XOTHUTE UCIOJIb30BaTh
npenwbinyIniye pasmepsl). asa Koma 6ydepoB HYKHO OIEHUTh, KaKkasa JOJIA
0JIOKOB, 3aIIPOITIEHHBIX TOJIL30BATEISIMM, CUNTHLIBAETCS U3 KIIITa, a KaKasd —
¢ nucka. OTHOIIIeHNE 9TUX BEJIMUNH HAa3bIBAETCA KO Puyuenmom nonada-
Hus B Kotrl. Ecau BpeMs OTKJINKA CIUIITIKOM BeJIMKO, a KO3((UIIMeHT moIa-
nauus meHbire 90% , To MMeeT CMBICJ YBEJWUYHTh 3HaUeHHe IapaMerpa
naunnanusanuu DB CACHE _SIZE.
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I = ITonyuurs mHGOpPMAIIUIO O BeIudynHe Ko3(h(UIMeHTa HOoIagaHud
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Mo:kHO 6BLTO OBI TIPEAIOJIOMKUTD, YTO BCAKOE yBeJIUUeHNre pasMepa KaIla
O0y(epoB HETPEeMEHHO MOBBLICUT ITPOM3BOAUTENBLHOCTH. OMHAKO 9TO BEPHO
JUIIb B cJIy4ae, Koraa 6JIOKM, HAaXOAIMeca B KIIlle, AeHCTBUTEJIbHO WC-
MOJB3YIOTCA MOBTOPHO. B 6osbimuacTBe OLTP-cucTemM mHTEeHCUBHBIE 06pa-
IeHUS TPOU3BOMATCA JIUITHL K OTHOCUTEIHHO HEOOJIBIITOMY HAOOPY OCHOB-
HBIX Ta0JUIL (HaIpUMep, CIIPAaBOYHBIX TAOJIUII, B KOTOPHIX XPAHATCA MOMYyC-
TUMBIe Koabl). OcTasbHas YacTh BBOJA/BEIBOAA OoJiee-MeHee caydaiiHa — TO
U3 oHOTO OJI0KA M3BJIEKAIOTCS OAHA-ABE CTPOKU, TO U3 npyroro. IlosaTomy
yBeJINUeHUE pa3dMepa KaIlla MOMKeT U He IPUBECTHU K IIOBBIIIEHUIO IIPOU3BO-
JAUTEJIbHOCTH.

Kpowme Toro, He Bce omepanuy YUTAIOT TJaHHbLIEe U3 Kalra 0ydepos. Hampu-
Mep, IPY BHIMOJHEHUU MOJHOTO CKAHMPOBAHMS TAOJIUIBI JOIYCKAETC 3a-
HSATH JIUITH OUeHb He0OJIbII0e KOJINUeCcTBO 0ydhepoB, nHaUe OJIOKU, CUUTHI-
BaeMbIe B X0JIe 9TOH oIllepanuni, 3aiMyT BeCh K3IIT, YTO HeTaTUBHO OTPAa3UT-
csA Ha paboTe APYyrux mojab3oBareseii. Ecou Ballle mpuaoKeHMUe YacTo CKa-
HUPYeT TabJIuIlbl, TO YBeJNUeHNe pasMepa Kaiia 6ydepoB HUUEro He AacT,
TaK KaK HYKHBIX OJIOKOB B KalIlle He oKasKeTcA. [Ipu mapaiieabHOM CKaHU-
poBaHUM TAGJUI] K9III BOOOIIEe 00XOMUTCS, U OTOOPAHHBIE CTPOKY Iiepeaa-
IOTCA HEIMOCPEeICTBEHHO 3alIPAIINBAIOIIEMY II0Jb30BaTEJIECKOMY IIPOIECCY.
Kak u mpu pelreHuu JIIOOBIX BOIPOCOB, CBSI3AHHBIX C IIPOU3BOJUTEIBHO-
CThIO, UeM JIYUYIlIe Bbl IIOHMMAaeTe, KaK IIPUJIOXKeHIe pa6o'rae'r C JaHHBbIMU,
TeM 3p(PeKTUBHEE cyMeeTe HAaCTPOUTEL pasMep Karia 0ydepos.

Paspensiembin nyn

PasgensieMbliil IyJI NCIOJIb3yETCS B HECKOJBKUX MECTaX IIPU BBIMIOJHEHUN
10001 onepanuu ¢ 6asoii mamabix Oracle. Hanmpumep, B HeM K3IIUPYIOTCS
nmpenbABIsieMble KiameHTaMu SQL-KomMaHAbl u nHGOPMAIUSA U3 CJIOBaps
NaHHBIX, HEOOXOoAUMas IJA BRIIOJHEHHU 3alIpocoB. B cuiy ero BaxkHOCTH
I paboThl 0as3hl JaHHBIX 3aHUKEHNE pasMepa pasmesaeMoro IyJjia MoKeT
cuJIbHEee CKas3aThCs Ha MPOM3BOMUTENIBHOCTH, UeM 3aJaHMe CIUIITKOM Ma-
JIoro pasmepa Kaia 0ydepos. Eciiu 3anpoIiieHHbBIN 0JI0K OTCYTCTBYET B K9-
e 0ydepos, Oracle BBIIIOJHNUT OIIePaIlNiO BBOLA,/BLIBOIA U IPOUYUTAET €T0,
YTO IPUBEJIET JIUMIh K OJHOKPATHOMY 3aMeIJIeHUI0 PaboTHhI.

Ecawm ke caumkom maJr paSlIeHHeMbIﬁ IIyJI, TO 9TO OTPA3NUTCA HA IIPOU3BO-
AUTEJBHOCTHN TaK, UYTO IIOYYBCTBYIOT BCe€ IIOJIb3OBaTEJIN. u IIPUYKUH TOMY
HECKOJIbKO:

e B koI moMemiaercsa CAUIIKOM MaJjo nHbopMaIuyu 13 cJoBapsa JaHHbBIX,
IMO9TOMY IIPUXOIUTCS YACTO 00paIaTbeca K JUCKY AJIs 3alIpoca U O0HOB-
JleHus nHDopMaIuu B cjaoBape.

e He ymaeTcsa KaIInpoBaTh JOCTATOUHOE KOJMUecTBO SQL-KoMaHI, UTO Be-
IeT K «IepeTPAXNBAHUIO» MaMATH, KOTa I10Jie3Hble IIPUJIOKEHUA BbI-
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TEeCHAIOTCA U3 K3IlIa, YTOOBI 0CBOOOANTEL MECTO AJIA HOBBIX. Eciu mams-
TH HEeZOCTATOYHO IJIA KSIIMPOBaHUA Bcex SQL-komanz, mpenbaBsie-
MBIX IIPUJIOMKEHNEM, TO OJHH U Te »Ke KOMaHIbl IPUXO0ANUTCSI pasdnparh,
KoIlIMpoBaTh U BBITAJIKMBATh CHOBa 1M CHOBA, 66CCMBICJIeHHO pacrpaumn-
Bas pecypchl Ipolleccopa M yBeJMuMBasd HaKJagHBIE PAaCcXOAbl HaA BbI-
THOJIHeHUE KaK 0 TPaH3aKI[UH.

e He ymaercsa KammpoBaTh JOCTATOUHOE KOJMUYECTBO XPAHUMBIX IIPOIe-
IYP, UYTO OMATHL-TAKHU BeJET K «IePeTPIXUBAHUIO» TTaMATH U CHUKEHUIO
MIPOM3BOAUTENLHOCTA THPW BBIIOJHEHUU KOAa, XPaHAIerocs B 0Oase
IaHHBIX.

Ecnu, ynpasisas pasfeiseMbIM IIYJIOM BPYYHYIO, BBl OOHADPYIKUTE KaKYIO-
60 M3 STUX HEIPUATHOCTEH, pellleHre He COCTABUT TPYyHa: IPOCTO yBe-
JUYbTEe PasMep pasmesisgeMoro myJia ¢ IOMOIILI0 ImapaMeTpa MHUIINAIU3a-
nuu SHARED POOL SIZE. Ins 6ogbminx, aKTHUBHO HCIIOJIB3YEeMBIX 0a3
TaHHBIX HET HUYEro HeOOLIYHOrO B TOM, YTO PasAessieMblil IyJ 3aHHMAaeT
150—-250 Mbaiit. [[omOJTHUTEIHLHY0 HHGOPMAIIHUIO 006 ccaeIoBaHY PabOThI
pasmesiseMoro IIyJja AJsl BeIABJIEHUA IIPobJieM BBl HalieTe B OPUIINAILHOM
«PyKoBojCcTBe 110 HacTpoiike mpoussogureabHocTu Oracle» (Oracle Perfor-
mance Tuning Guide) niu B KHUTrax, IepednCJIeHHbIX B IPUJIOXKeHNHN 2.

XXypHanbHbin Oydep

JKypHanbubeiii 6ydep 3aHIMaeT OueHb HEOOJIBINYIO YacTh SGA 10 cpaBHe-
HUIO ¢ Kar1eM 0y(depoB U pa3aeaeMbIM IIYJIOM, HO C TOUKU 3PEHUA MTPOU3-
BOAUTEJBHOCTH €TI0 Ba’KHOCTh TPY/AHO IIePEOIleHNTh. Besakas TpaH3aKIusd,
U3MeHAMIas JaHHbIe B 0ase, 3amuchiBaeT MHGOPMAIINIO, HEOOXOAUMYIO
IJIsI IOBTOPHOTO BBIMOJIHEHUS, B *KYPHAJIbHLIN Oydep B mamMATH. ITOT O0y-
(ep cOpachiBaeTcsa B JKypHAJ Ha AMCKe B MOMEHT (DUKCAI[UU TPAH3aAKI[UU
(HOpMAaJIbHAS CUTYyaIlUA) UJIN KOT[A yoKe 3aIoJiHeH Ha TpeTh. Oracle «oro-
pasKMBaeT» 4acTh KypPHAIbHOTO Oydepa, KoTopasi B JaHHBLIM MOMEHT Iiepe-
TMHUCBIBAETCS Ha JUCK, YTOOBI COMEPIKMMOe 3TOM YacTH 60JIbITTe HUKTO He 13-
MeHAJ. B ocTaBIIyIOCA YacTh JKYpPHAJLHOTO Oydepa TpaH3aKIMU MOTYT
BHOCUTDH HOBYIO MH(pOpPMAINio. B MHTEHCUBHO UCIIOJIb3yeMoOil 6a3e JaHHBIX
TPaH3aKIIUM MOTYT I'eHepHUPOBaTh TAK MHOTO MH(OPMAIIUU, YTO HEOTOPO-
JKeHHAad JacTh JKYPHAJILHOTO Oydepa 3aIOJTHUTCS eIfe 10 TOr0, KaK 3aKO0H-
YUTCA cOPOC Ha JUCK OTOPOKEHHOM yacTu. B aToM ciiyuae TpaH3aKI[UU BbI-
HYKIEHBI KJIAaTh 3aBepIeHnua BBOJa/BbIBOA, IIOCKOJIBKY B Oy(depe He oc-
Tayoch Mecta. Taxkas cuTyalus MOKeT HeraTUBHO CKa3aThCs Ha IIPOU3BO-
IuTeabHOCTH. UTOOBI pasobpaThcsa B Hel, M0JIe3eH CTATUCTUUECKUIT IToOKa-
saresb «redo buffer allocation retries» (KommuecTBO IOBTOPHBIX IMOIIBITOK
MOJIYYUTEH MECTO B JKypHaJbHOM Oydepe). OH HOCTyIeH Uepes mpeacTaBie-
Hue VESYSSTAT u roBopuUT 0 TOM, KaK 4aCTO CEaHCY IPUXOAMIOCE MKAATh
OCBOOOXKIEHUSI MecTa B KypHaJbHOM Oydepe. Bor sampoc aas moayyeHns
5TOM CTATUCTUKMN:

SELECT name, value FROM V$SYSSTAT
WHERE name = 'redo buffer allocation retries’;
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YT00BI YBUAETH TEHAEHINIO, HYJKHO HEKOTOPOE BPeMs OTCJIEKUBATEH CTATH-
cTHUeCKHe JaHHble. SHaUeHNe B KayKIbIii MOMEHT IIOKa3bIBAeT, CKOJIbKO pas
CcOOBITIIE MMEJIO MECTO CO BPEMEHHU 3allyCKa 9K3eMILIAPa, U caMo 110 cebe He
OYeHb OCMBICIeHHO. OTMEeTHM, UTO 9TO 3aMedYaHie OTHOCUTCS KO BCEeM CTa-
TUCTUKAM, IPUMEHAEMBIM JJII HACTPOUKM MPOU3BOAUTEIbHOCTH. B muea-
Je, sHaueHue nokasarensa «redo buffer allocation retries» moyskHO OBITH
6su3ko K 0. Eciiu BbI BUAMTE, UTO 32 BpeMA HAOJIIOAEHUS OHO BLIPOCJIO, TO
cJenyeT YBeJIUUYUTDL pPadMep KypHaJIbHOro 0ydepa, N3MEeHUB 3HAUECHNE I1a-
pamerpa nHunuaauszanuu LOG_BUFFER.

K>ow npoeaHue pe3ynbTaToB 3alpocoB

OxHO 13 caMbIX BaKHBIX HOBOBBemeHui B Oracle Database 11g npusBauo
MMOBBICUTH IPOM3BOAUTEIHLHOCTD BHIIIOJIHEHU S ITOBTOPSIOIINXCS 3alIPOCOB.
Oracle xamupyet 6J10Ku 0a3bl JAHHBIX, YCTPAHAA HEOOXOAMMOCTD BBIIOJI-
HEeHUs JOPOTOCTOSIIUX omepanuii ureHus ¢ aucka. Oracle kamupyer mia-
HBI BeIToJTHeHUA SQL, n3beras TeM caMbIM ITIOBTOPHOTO pasbopa 1 ONTUMU-
samnuu 3amnpocosB. Ho mo Beixoga Bepcunu Oracle Database 11g xamuposas-
HBIH TIJIaH BCe PABHO IPUXOANJIOCH BHITIOJHATD 1 MOJIYUYATh Pe3YIbTUPYIO-
muit Habop.

HoBulii MexaHU3M MOO3BOJIAET KIIIHMPOBATH IIOJYUEHHBIN pPe3yJbTUPYIO-
muii Habop B pasgesiaeMoM ITyJie. ITO 03HAYAET, YTO IPU IIOBTOPHOM BBI-
MMOJITHEHUM TOTO JKe 3aIpoca pe3yJabTaTbl MOKHO OyeT IIPOCTO U3BJIeUYb U3
namaru. Taxk Kak AJs paboThl 9TOr0 MexXaHU3Ma HYKHO, YTOOBI Pe3yJIbTH-
pyolire Ha0OpPhI OBLIN B TOUHOCTH OJMHAKOBEI, Hanb0JabIIero a)exra oT
Hero MOKHO JOCTHYL IIPM BO3BpaTe, HAIpUMeP, MHOTOKPATHO 3aIpariu-
BaeMBbIX BeO-CTPaHUIl. ITa BOSMOYKHOCTL IIPUMEHNMAa U K pe3yJbTaTaM pa-
6otel PL/SQL-GyuKIMIi.

B Bepcuio Oracle Database 11g BKJIOUeHA TaKyKe BO3MOMKHOCTb KAIIIHPO-
BaTh Pe3yJIbTUPYIOINE HAaOOPhl HA CTOPOHE KJINEHTa, IPU 9TOM aBTOMATH-
YeCKU TapaHTHPYETCs COTJIACOBAHHOCTH KIIITHMPOBAHHOTO Habopa ¢ JIIoObI-
MU U3MEHEeHUSMU, KOTOPbIe MOTJIM Obl HA HEro MOBJUATH. ITO JaeT Te Ke
MIPEeNMYIIeCTBa, UYTO 1 KAIINPOBaHNE Pe3yIbTUPYIOIINX HabG0POB Ha CTOPO-
He cepBepa, HO 6e3 JOIOJHUTEJIbHBIX 3aIIPOCOB IO CETH.

Kak Oracle ncnonb3yeTt nporpaMMHyto
rno6anbHyto obnacts (PGA)

YV KaKaoro cepBepHOr'o IIPOIlecca €CTh CBOS YaCTHAS IIPOrpaMMHAsS IJIO-
6asbHasa obaacth (PGA) mamMaATH, B KOTOPOHA XpaHUTCSI MH(pOPMAIUSI O CO-
CTOAHUU 9TOTO mpoiiecca. OOmuii 00'beM HaMATH, OTBEAEHHOM IIOA BCIO
PGA, 3aBHUCHUT OT KOJIMUECTBA CEPBEPHELIX IIPOIECCOB B OJHOM 3K3eMILISIpe
Oracle. Yewm 0oJibIlie TOJb30BaTEIEH, TeM GOJIBbIIIE CEePBEPHBIX IIPOIIECCOB
u TeM 0oJbIlie mamMATH Tpebyerca mon ux PGA. Mcnoab30BaHNEe MHOTOIIO-
Touroro cepsepa (Multi-Threaded Server, niau — Haunmas ¢ Bepcuu Orac-
le9i — pasmensieMoro cepBepa) coxKparaer obIiee morpedieHne IaMITH 3a
CUeT YMEHBIIEeHNA KOJINUYECTBA CEPBEPHBIX IPOIIECCOB.
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PGA cay:xur paboueii 00JaCTbIO IJId XPAaHEHUA PA3JIUUYHBIX BPEMEHHBIX
TmepeMeHHBIX, HCIIOJb3YeMbIX CEePBEPHBIM IIpolleccoM, mHopMamuu 06
SQL-KoMaHIax, BRINOJHIEMbBIX JAaHHBIM IIPOIECCOM, a TaKJKe IJIS COPTHU-
poBku. HauanbHEIM padmepoM pabouel obacTu 1A IepeMeHHbBIX (Hasbl-
BaeMoO¥ npocmparHcmeom cmeka) HAIPSAMYIO YIIPABIATH HEJIb3sI, TAK KaK
OH 3aBHCHUT OT KOHKPETHOH ONepanmoHHo cucTeMbl. [[JId OCTaJIbHBIX Yac-
Teit PGA MO0XHO 3a7jaBaTh pasMep, KaK OINCAHO B CJAeAYIONINX pasaesax.

Mamsatb pna SQL-KomaHp,

Breinonuasa SQL-KoMaHIy B mHTepecax I0JIb30BaTessd, CePBEPHBIN IIPOIece
COXPaHseT CeaHCOBYIO MH(MOPMAIIMIO O CAMOM KOMAaH/Ie 1 0 X0/€e ee BBHIMOJI-
HeHus B yactu PGA, KoTopas HaswkIBaeTcsa npueammoil ooracmvio SQL
(private SQL area), unu xkypcopom. He cnenyer myraTs ee ¢ pasneiaeMoi
obsacteio SQL B pasaensiemom nyJse. Pasmensemas obaacts SQL comep:KuT
obmryio mH@opManuio 06 SQL-KoMaHIe, HaIpuMep ILJIaH ee BBIIMOJHEHUA,
BBIPAOOTAHHBIN omTMMH3aTOPOM. ONTUMMBATOPHI W TJIAHBI BBHITIOJIHEHUS
o0Cy & garTcs B riiase 4.

ITpuBaTHas obaacTh SQL comep:kuT crnenuduyuecKyio s ceaHca mHQPOP-
MaInuio o BeinosHeHnn SQL-KoMaHABI B TaHHOM ceaHce, HallpuMep KOJIu-
YeCcTBO ysKe M3BJIeUEeHHBIX CTPoK. Ilo 3aBepiiieHum o6pabOTKM KOMAaHIbI
OpuBaTHYIO 06J1acTh SQL MOKHO IOBTOPHO MCIIOJb30BaTh AJIA APYroM KO-
MaHbl. Ecau npuiosKeHre CHOBA MPeIbABISIET KOMAaHIY, IpuBaTHAasI 00-
JIacTh KOTOPOM y:Ke ObljIa MCII0JIb30BaHa I 00pab0oTKY APYTIoi KOMaHIbI,
TO 3Ty 00JIaCTDH MPUAETCA NHUITNAIN3UPOBATH 3aHOBO.

IIpu monyueHUM Kaskmoii HOBoM SQL-KoMaHABI HYKHO HAWTH (MIU 3arpy-
31TH) COOTBETCTBYIOIIYIO €l paszeisgeMyio obJsacTb SQL B pasmenseMom
nyJje. AHaJOru4HoO, mpuBaTHasA o6aacTh SQL 118 HOBOM KOMaHIbI UIIETCA
B PGA, a eciu He HalifleHa, MHUIIMAJIU3NUPYETCS CEPBEPHBIM IITPOI[ECCOM.
Takas MOBTOpHAA MHUNHMAIUIANUA 00XOAUTCS HOBOJBHO JOPOr0O C TOUKH
3PeHUs MPOIECCOPHOTO BPEMEHM.

Cepsepublit mporecc, B PGA KoTOporo HaxogHUTCsS MHOI'O Pa3HBIX IIPUBAT-
HBIX obJiacteit SQL, 6ymeT TpaTUTL MeHbIIIe BpeMeH! Ha MOBTOPHYIO MHU-
IMUAIU3aIUIo0 3TUX obJyiacTell AJ1A BHOBDL ITOCTyHAOINX KoMaHa. Ecau cep-
BEPHOMY TIpOIlecCy He IIPUXOAUTCS IOBTOPHO MCIOJIL30BATH CYIIIECTBYIO-
HIYI0 IIPUBaTHYIO 00J1acTh SQL /151 HOBOIT KOMAHbI, TO ysKe MHUITUAJIN3U-
PoBaHHYIO 00JIACTH MOXKHO OCTABUTHL 0e3 M3MeHeHUs. 3amaHue 0OJILIIIOro
pasmepa PGA mosBoJisieT n3beKaTh «IepeTPAXUBAHUSI» IIaMATHU 1U3-3a I10-
BTOPHOM MHUITMAJIN3AIINY IPUBAaTHEIX o0acTeit SQL. Yem GoJibIlie cTeIeHb
TOBTOPHOT'O MCIIOJIL30BAHUSA IIPUBATHBLIX obOjacteir SQL, TeM MeHbIIe IT0-
TpebJieHe IIPOIeCCOPHOTO BPeMeHH! 1, 3HAUUT, T€M BEIIIIe IIPOU3BOINUTEIb-
HOCTh. Pagzymeercs, nMeeT MECTO KOMITPOMMCC MEXKIy BbIAEJIeHeM HaMs-
™1 B PGA 115 npuBaTHBIX obJacteit SQL 1 001eli Ipou3BOAUTEIbHOCTEIO.

B OLTP-cucremax 00bIYHO €CThH « padouee MHOXKeCTBO» SQL-KoMaH]I, Ipeab-
ABJSIEMBIX Ka)KIbIM II0JIb30BaTeseM. Hampumep, II0JIb30BATEIb, OTBEUAIO-
Uit 3a 6POHDL, CHOBA M CHOBA 3aII0JIHSET OAHY U Ty ke hopmy. IIponssomu-
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TeJILHOCTh MOXKHO ITIOBBICUTD, €CJIV B CEPBEPHOM IIPOITecce, 00CTYKIBAIOIIEM
3TOT'0 II0Jb30BATENsI, HJOCTATOUHO HmaMATHU AJaA SQL-KoMaHH, OoTIIpaBisae-
MBIX B X0Jie 00paboTKu 3Toi (hopMbI. V1 paspabOTUMKY IPUIOMKEHUN JOJIMK-
HbBI TucaTh SQL-KOMaHbI ¢ yYeTOM IIOBTOPHOT'O MCIIOJb30BaHUS, C IIPUMe-
HEeHUeM IIepeMeHHbBIX CBA3bIBAHUSA, a He «3alllNBasg» 3HAUCHUS IIapaMeTPOB
npsamo B SQL-3ampoc.

MamaTtb ang copTupoBku BHyTpu PGA

I COPTUPOBKHU CTPOK Iepel WX OTIPABKOI MOJH30BATEJNIO0 CEePBEPHBIN
IpoIlecc UCIOJb3YeT IaMATh B cBoeii obaactu PGA. Eciu BeIZieIeHHOM T1a-
MSATHA HEJOCTATOUHO IJIs PA3MEII[eHUs BCeX COPTUPYEMBIX CTPOK, TO COPTH-
POBKa MPOM3BOAUTCA B HECKOJBKO npox0008. PeaysbTaThl IPOMEKYTOU-
HBIX IMIPOXOZO0B COXPAHAIOTCA BO BPEMEHHOM TaOJMYHOM IIPOCTPAHCTBE
MMOJIb30BATEJISI, UTO IPUBOAUT K CHUIKEHHUIO IPOU3BOIUTEIHLHOCTY U3-3a He-
00X0aMMOCTH O0paIlleHuH K JUCKY.

Ho Bepcuu Oracle Database 10g 3amanue pasmepa 00JacTU COPTUPOBKU
B PGA 6bLI0 OJHUM M3 BaXHBIX acIeKTOB HAcTpoiku. Eciu sta o6acTb
OKAa3bIBAJIACh CIUIIKOM MAaJIeHBKOM JJIA TUIINYHBIX COPTHUPOBOK, TO IIPDHU-
X0Aujaoch mpuberaTsb K BpeMEHHOMY TA0JMYHOMY IIPOCTPAHCTBY, UYTO CHU-
JKaJIo IPOU3BOIUTEILHOCTE. Eciiu ke 06JIaCTh COPTUPOBKY ObLJIA CAUIITKOM
BeJINKA, TO 3PS PACX0J0BAIACH IAMATh.

Hauwumas ¢ Bepcum Oracle Database 10g CYB]/l mo:xeT aBTOMATHYECKU
yupaBaaTh pasmepom PGA. ITo ymosmuanuio aBToMaTUYecKoe yIpaBiIeHre
BKJIIOUeHO, 1 pasmep PGA ycramasausaerca xak 20% ot pasmepa SGA.
Coramasich Ha aBTOMaTHYeCKOe YIIpaBJeHle, BBl n30aBjsdeTe cedsa OT He-
00XOQMMOCTH 3aJlaBaTh IIapaMeTPhl HACTPOMKMU OTHAeNbHBIX dacTeil PGA,
manpumep SORT AREA_SIZE.

B Bepcuu Oracle Database 11g moacucreMa aBTOMaTUYeCKOTO YIIPABICHMS
naMaTeio oxBaTeiBaeT U SGA, u PGA. Eciu 3agats mapamMeTrp MHUAIIUAJII-
sariuu MEMORY_ TARGET, To (mpuHMMasA BO BHUMaHWE, UYTO pas3Mep
PGA mo:xeT GBITH BHIpasKeH B MpoIeHTax oT pasmepa SGA) pasmepam PGA
u SGA 6yayT aBToOMaTHUUYeCKU IIPHUCBOEHEI HauaJbHEIe 3HaueHud. [lagee Or-
acle obecreunBaeT ONITUMAILHYIO IPOU3BOAUTENbHOCTE SGA 1 PGA ucxo-
I U3 TeKyIeil Harpy3Ku.

TimesTen

B 2005 roxy xopmopanusa Oracle nmpuobpena npoaykr TimesTen — augu-
pyromyio CYB]] ¢ pasmerieruem reankoM B namatu. CYB]] ¢ pasmenienn-
eM B ImaMATH 00ecleynBalOT MAaKCHUMAaJIbHYIO IPOU3BOAUTENIBHOCTH, IIO-
CKOJILKY He TpaTAT BpeMeHU Ha obpalleHune K AUCKY. Berpoennsbrit B Ti-
mesTen onTuMu3aTOp 3HAET O TOM, UTO JaHHBLIE HAXOAATCA B IAMATH, YUU-
THIBAs 9TO MIPU CO3MaHUU IIJaHA BBITTOJHEHUsI. KpoMe TOTO, 3HAUUTEIHHO
cokpalaercs o0beM KOJa, IIOCKOJLKY He HYsKHO o0pabaThIBaTh CHUTyAa-
U0, KOrJa JaHHbIe HaXoaAaTcsa Ha aucke. TimesTen Jyuiire Bcero moaxo-
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OUT IJisI BRICOKOHArpyseuubiX OLTP-cucTteM, KOTOpBIE JOJKHBI pearupo-
BaTh B MacIiTabe peaJbHOrO BpEeMeHH.

Axzemmiaap TimesTen MOKHO MCIOJIB30BaTh KaK KAII AJISA 0a3bl JaHHBIX
Oracle. Bel 3arpy:kaere B skdemMiiap TimesTen mogMHOMKECTBO TaOJIMII
Oracle, a mexauuam Cache Connect to Oracle obecrieunBaeT CMHXpPOHMU3A-
U0 JaHHBIX.

MoxHO TakiKe BKJIIOUNTH PEILIMKAIIUI0 MEXy sK3eMIiapamMmu TimesTen
Ha PasHBIX MaIlIMHAaX C I[eJIbI0 0aJaHCUPOBAHUA HArPy3KU 1 obecleueHus
00Jiee BLICOKOU AOCTYITHOCTH. J{OTIOJTHUTEIbHYI0 MH(MOPMAIIUIO O IIPOAYKTE
TimesTen moxkHO HatiTu Ha caiite Oracle Technology Network.

Oracle n pecypcbl npoueccopa

CVYB/] Oracle geauT mpoieccopsl CO BCeMU APYTUMU IporpaMMamu, pado-
TaIIUMU Ha cepBepe. Ecau MoOIIHOCTH IIpolleccopa He XBaTaeT, TO COKpa-
IeHne IoTpebJIeHNns ero BpeMeHu co cTopoubl Oracle uiu gpyroro ITO mo-
JKeT MOBBICUTH MPOU3BOAUTEIBHOCTH BCEX IIPOIIECCOB, PabOTAIOIIUX Ha
IaHHOM cepBepe.

Ecuu Bce mporieccopsl 3aHATHI, TO IPOIECCHI CTAHOBATCS B OUEPEAb, JOKU-
Iasich, KOTa UM OyAeT IpeqocTaBJIeH IIPOIleccop. ITO Ha3bIBAETCA 0uepedbio
Ha 8biN0OJHEeHUe, TIOCKOJbKY ITPOIIECChI KAYT BO3MOYKHOCTA HAUATH BHITIOJ-
HeHUe. UeM cuiibHee 3aTPysKeHbI IIPOIECCOPHI, TEM JOJIbIIIE IIPOIECCHI BhI-
HYJKJEeHBI IPOCTauBaTh B ouepenu. CTOAIMI B ouepeau IIPoIiecc HUIEro He
JleJlaeT, IIO9TOMY II0 Mepe POCTa OUepeau YBeJINUNBAETCA U BpeMsA OTKJINKA.

s YT06bI NOHATH, KAK UCIOJIL3YIOTCSA MIPOIECCOPHI HA JaHHON MAaIlu-
ﬁ:. He, BBl MOKeTe 3aIlyCTUTh CTaHAAPTHLIE CPEACTBA MOHUTOPUHTA U3
Al o
: ‘_."- CcOCTaBa OIE€PAIIVOHHOI CUCTEMBI.

OnTuMusaIus uCIoJb30BaHIs MIPOIECCOPa CBOAMTCS K HACTPONKE OTAEb-
HBIX 3aJaHU: TpedyeTcs JMOO YMEHBINUTh KOJUYECTBO MAIIUHHBIX KO-
MaHJ, HeoOXOAUMBIX JJIs BBITIOJTHEHUS 3aJaHUs, JU0O0 YMEHBIIUTL KOJIN-
YeCTBO BBITOJNHAEMBIX 3aganuii. [Jo6UTHCA 9TOT0 MOKHO ITyTeM GaJsiaHCH-
poBaHUsA paboueit Harpy3Ku, onTuMu3anuu SQL niu mepecMoTpa CTPYKTY-
pBl IPUJIOMKEHUuA. ITa AeATEJbHOCTH TpedyeT TIayOOKOTOo ITOHMMAHUSI
MIPUPOABI 3aJaHUI U TOTO, KAK OHU BBHITIOJIHSIOTCS.

BerrIiie yixe oTMeuaaoch, YTO MOAPOOHOE PACCMOTPEeHMEe BCeX TOHKOCTEeH Ha-
cTpoiiku 6a3nl JaHHBIX Oracle BRIXOAUT 3a paMKu HacToAllel kuuru. On-
HAKO MBI paccKakeM O TOM, KaKue HAeHCTBUSA OOLIYHO MPUBOLAT K IIOBBI-
IIeHHOMY HOTPe0JIeHII0 BpeMeHH mpoiieccopa. BoT Ha UTo B mepByI0 oue-
pens cieayeT o0paTUTh BHUMAaHNeE, KOT/Ja cepBepy 0as3bl JaHHBIX He XBaTa-
€T MOIITHOCTH IIPoIleccopa.

Ilnoxo cocmasnennvie SQL-3anpocut

IInoxue SQL-3ampockl — riIaBHAA IPUUNHA HEYPALUIL C IPOU3BOANTEIb-
Hocthio. CYB]L Oracle meiTaeTcsi ONTHUMAJIBHO BBIMOJHATH 3aIPOCHI,
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mocTrymnarwiiue or KaneHToB. Ho eciu SQL-KoMaHIbI, KOTOPBIE ITPUJIO-
’KeHUe IIOCBLLIaeT CcepBepy, HaIMCaHLI TaK, UTO Ja’sKe CaMbIM JIYUIITHUHA
IJIaH BBIIOJIHEHUS OKasdbiBaeTcs Hea(pdexkTuBHbIM, TO Oracle 6yzmer 1o-
TpeOJaATL O0JIbIlIe pecypcoB, yeM HeoOxommmo. Hactpoiika SQL mosxeTt
BBLIUTBCA B CJIOMKHBIA 1 JJINTEIBLHBINA IIPOIIECC, TaK KaK JJIs 3TOTO Tpedy-
eTcs TJIy0OKOoe IIOHMMAaHMe IPUHITNIOB paboTel Oracle u 3agau mpuoe-
Hua. [aske HavayibHOE paccjeoBaHWE MOXKET OOHAPYKUTh Ae(eKThI
B IIpOeKTe 0ashl AAHHBIX U, KaK CJIEJCTBUE, HEOOXOAUMOCTh M3MEHUTH
CTPYKTYPY Tabuuil, 100aBUTh WHAEKCHI U Tak gaJjee. Ilocie nsMeHeHUSA
SQL-xoMau TpedyeTcsa MOBTOPHOE TECTUPOBAHME 1 Pa3BEPThIBAHNE ITPU-
noxxkenusi. Ho aTo ecsiu BBI paboTaere ¢ Bepcueii no Oracle Database 10g.

B Oracle Database 10g mosiBusica umucrpymedaT SQL Tuning Advisor,
CIIOCOOHBINI HE TOJIbKO BBISIBUTH IIJIOXO HamucaHHble SQL-3ampockl, HO
¥ CO3JaTh IJIAH BBIIIOJHEHUS, IT0O3BOJIAIOIINHA 060 TH IpobieMy, U IIO-
MEHUTb UM CTAHJAPTHBINA ILJIaH, BEIPAOOTAHHBIM ONTHMH3AaTOPOM. ITa
BO3MOJKHOCTh IIO3BOJIUT BaM YJVUIIUTH IMPOU3BOAUTENIHLHOCTH IIJIOXO
HATIMCAHHBIX 3alIPOCOB, He M3MEHAA KOJ HpuIoKeHUA. KOHCYJIbTAHT
SQL Advisor B Bepcuu Oracle Database 11g o6begunsaer pyaxnun SQL
Tuning Advisor, SQL Access Advisor u Partition Advisor.

B Bepcum Oracle Database 11g CYB/I MoskeT aBTOMaTHYEeCKU BhISBIATD
3aIIPOCHI, CO3TA0IIIe MAaKCUMAJIbHYIO HATPY3KY, U co3aBaTh SQL-1mpo-
bunu [yiA TOBBINIEHUA WX ITPOUSBOAUTEIBHOCTU. J[OMOJIHUTEIBLHO
CVYB]I moxkeT mocKasaTh, KaKue WHIEKCHI CTOUT IIOCTPOUTH JJIA YCKO-
peH1A 06pabOTKM 3TUX 3aIIPOCOB.

Oracle Database 11g Tak:ke ciaeIuT 3a U3MEHEHUSIMHU B IIJIAHAX BBIIIOJI-
HeHUs 3a1rpocoB (cM. ryiaBy 4). ONTUMU3aTOP MOMKET XPAHUTh UCTOPUIO
IIJIAHOB BBIMOJIHEHUS M, OOHAPY’KUB HOBBIH IJIaH, CPABHUBATL €I'0 CO
cTapbIM. ¥ 0eQUBIINCH, UTO HOBBIH ILTAaH oOecleurBaeT TAKYIO Ke MK
JYUITYI0 TPOU3BOAUTEIHLHOCTh, ONTUMM3ATOP 3aMEHUT WM CTapbIi.
ITOT MexXaHW3M He CBA3aH HANPAMYIO C IIJIOX0 HATMCAHHBLIMU 3aIpoca-
MM, HO IIO3BOJISET O0HAPYKUTh HellpeSHAMePeHHbIe 9(h(PeKThI OT 13Me-
HeHUs IJaHa, B Pe3yJIbTaTe KOTOPBIX HPOU3BOAUTEIHLHOCTH MOTJIA OBI
CHUBUTHCH.

qpesmepnoe KoJiuyecnmeo CUHmMmakKcuyecrux pa360p03

B paspene «Ilamsares gna SQL-KoMaHI» MbI TOBOPHUJIM, UTO Iepen TeM
KaK BBINOJHUTE J00yI0 SQL-xomanzay, Oracle Hy»XHO IIpomM3BeCTH ee
CHUHTaKCHUUYeCKUil pasdoop. Pazbop TpebyeT oueHb MHOTO IIPOIECCOPHOTO
BpeMeHHU 1 BKJIIOUAeT MHOTOUMCJIEHHbIEe 00paIlieHns K CJI0BAapIO JaHHBIX
IIJIsI IPOBEPKU CYIIeCTBOBAHUS BCeX YIIOMUHAEMBIX TAOJIUIL ¥ CTOJIOIOB.
7151 OIleHKY CTOMMOCTHY PA3JIMYHBIX IIJIAHOB BBITIOJHEHUS U BbIOOpA OII-
TUMAJbHOTO IPUMEHAIOTCS CJI0KHBIE aJITOPUTMEI U BhIuncjaenus. Ecian
MPUJIOKEeHNEe He TOJIb3yeTCs IIepeMeHHbIMY CBA3bIBauuA (cM. ryiasy 9),
TO cepBepy MpUAeTCA Pas3dupaTh KaKAy0 OpeibABIAEMYI0 KOMAaHIY.
Taxue auniHue pa3dbopsl — O4HA 13 OCHOBHBIX IPUUYNH CHUMKEHU S IIPOU3-
BoauTeabHOCTH. EIle ofHA TUNMUYHAA IPUYMHA — HEJOCTATOUHBIN pas-
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Mep pasaessaeMoro IIyJia, 0 YeM yiKe TOBOPUJIOCH Bbimie. iMeiiTe B BULY,
YTO MOKHO M30e:KaTh CO3MAHMUA JIAHOB BBIIOJHEHUS, €CJIU BOCIOJIb30-
BaThCS XPAHMMBIMU CXeMaMu ILIaHOB. A HaumHaa ¢ Bepcum Oracle 9i
MOABUJIACH BO3MOXKHOCTh PEeIAaKTHUPOBATH MOACKA3KU, U3 KOTOPBIX CO-
CTOUT XpaHMMas cxeMa IlJIaHa. BeIle y:Ke ObLJIO CKa3aHo, UTO B BePCUU
Oracle Database 11g ecTb BO3MOYKHOCTh K3IIIMPOBATH PE3YIbTUPYIOIILE
HAOOPHI IEJUKOM, YTO TAKKe YMEHbBIIIaeT IIOTePH OT IOBTOPHOT'O BbI-
MMOJIHEHUS OOHUX U TeX JKe 3aIlPOCOB.

Pabouas Hazpy3ka Ha 6a3Yy OAHHbLX

Eciu npuioKeHre X0pOIIIo CIPOEeKTHPOBAHO, U 6a3a JaHHLIX paboTaer
B ONTHMAJBbHOM peKHMe, TO HeXBaTKa PecypCcoB IIPOIlecCOoPa MOIKET
OBITH O0YCJIOBJIEHA TEM IIPOCTHIM (PAKTOM, UTO MOIIHOCTH IIPOI[ECCOPOB
He XBaTaeT [Js BBITIOJHEeH!A BCeX BO3JIOKEHHBIX Ha cepBep 3amau. He-
XBaTKa MOKeT OBITh BbI3BaHa HATPY3KOIl Ha OAHY 6as3y MaHHBIX (ecsu
MalllMHAa SBJIAETCS BBIAEeJIeHHBIM CePBePOM) I KOMOMHUPOBAaHHOI Ha-
TPY3KOii Ha Bce 6as3bl, PACIIOJIOKEHHEBIe HAa JaHHOM cepBepe. HemooreH-
Ka TpedyeMbIX PecypcoB IpoIleccopa — XpoHUUYecKas mpobyieMa, BOSHU-
Karollasd elle Ha sTalle INIAaHMPOBAHUSA alllapaTHBIX cpeAcTs. K coxxase-
HUIO, JJIsI TOUHOU OIleHKHU PEeCypCoOB IIPHU OIIpeaeIeHHOM YPOBHE aKTHB-
HOCTH HEeOOXOAMMO OUeHb XOPOIIO MOHNMAThL, CKOJIbKO IIPOIECCOPHOTO
BpeMeHU IIOTpPebJisseT Kakaasd TPaH3aKIMUsA W CKOJBKO TPaH3aKIIUi
B MUHYTY WJIU B CEKYHIY OyaeT o0pabaThIBAaTh CHCTE€MAa — B IEPUOILI
cpenHell M MUKOBOM HAarpysku. Bo MHOrMX opraHmusalnusax HeT HU Bpe-
MeHU, H BO3MOMKHOCTEM AJIA CHCTEMHOTO aHaJIM3a W ITOCTPOEHUA IPO-
TOTHUIIA, 4 MHAUE TMOJYUYUTH OTBETHI HA 9TH BOIIPOCHI HeBO3MO:KHO. Ha-
BEepHOe, UMEHHO II0 dTON mpuumHe HexBaTKa MoirHoctu IIII — cTosb
pacmpocTpaHeHHas IpodgeMa, a YTOObI ee PEITUTh, Yallle BCETO IIPOCTO
I0o6aBJIAIOT IPOIlECCOPhI, MOKA BCe He MpuaeT B HOpMY. KiacTepHble
cucteMmbl Ha 6Gase Texmosiorun Real Application Clusters u grid-cucre-
MBI IIPEACTABJIAIOT COO0l MOMBITKY XOTs ObI 00J1€eIYNTEL H06aBJIeHIEe HO-
BBIX 00pabaTLIBAIOIIX MOIIIHOCTEH.

ITocmoponHnsas Hazpy3ka

He Bce opraHmsanuy MOTYT IIO3BOJUTE cebe BHIAEJIUThH IEJYI0 MAIIUHY
TOJIbKO Mo 6asy gamHbIX Oracle, uTOOBI cepBep MOT IOJYUYUTH B CBOE
pacmopsKeHre Bce pecypchl mpoileccopoB. IIpuMeHsiiTe yTUIUTHI Ole-
PaIlMOHHOM CUCTEMBI, UYTOOBI BBIABUTH «Ioskupareseir I[I1». MoxxeT 06-
HapyKUTHCA, YTO GOJBINYIO YACTh BPEMEHU MOTPEOJIAIOT IPOIleCcChl, He
umetroiue orHomenus K Oracle, cHM)KasA TeM caMbIM IPOU3BOJUTENb-
HOCTB 0a3bI JAaHHBIX.

Database Resource Manager

B npeawigyinem paspaeiie ObLINM ONMMCAHBI HEKOTOPHIE IPUUYNHEI CHIKEHNA
IIPOM3BOAUTENLHOCTI HM3-3a HEXBATKM PecypcoB IIpolieccopa. B Bepcum
Oracle8i BmepBbIe MOABUJICA MeHeAKep pecypcoB 6a3bl maHHLIX (Database
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Resource Manager, DRM), aBToMaTH4YeCcKu YCTPAHSAIONINIT HEKOTOPhIEe U3
epevnCcaeHHBIX IPO0JIeM.

Pabora DRM ocHoBaHa Ha ujee OIpeJesseMbIX BaMHU I'PYIII IIOTpebuTe-
geit. [Iya KasKg0N IPYNIIBI MOYKHO YCTAHOBUTD IIPeeIbHbIE 3HAUEHUS I10-
TpebJAeMbIX €0 MalIMHHBIX pecypcoB. DRM rapanTupyer, 4To HUKaKas
TPYIla WX YJeH I'PYHIbl He 6yaeT moTpebidaTh JbBUHYIO TOJI0 pecypca.
Kpome Toro, DRM cTpeMuTcsA mMpemoCTaBUThL TrapaHTUPOBAHHOE OOCIIYIKU-
BaHUe Pas3JIUuYHBIM TPYIIIaM HoJb3oBaTeseii. MoKHO co3aBaTh NepapXun
DRM, B KOTOPBIX 3aJal0TCA YPOBHU IMOTPEOJEHNS PECYpPCOB IJsA T'PYIII,
BJIOKE€HHBIX B IPyTHe I'PYIIIEI.

Y06l NPEJOTBPATUTL CHUKEHUE IMPOU3BOAUTEIbHOCTH, MOMKHO KOMOU-
HHUPOBATH cJeAyioire BodamMo:kHocT DRM:

IIpozno3 nompebaenus pecypcog

DRM MO3KeT I0JIb30BATLCA Pe3yJIbTaTaAMMI PACUYETOB CTOMMOCTH, IIPOM3-
BeJEHHLIX ONTHMM3ATOPOM [JIA IPeACKasaHns o0beMa HeoOXOLMMBIX
IJIS1 BBIIOJHEHU JaHHOT'O 3alpoca PeCypPCoOB M BPEMEHU ero BBLIIOJIHE-
Husa. OrmeruM, uTo HaunHaA ¢ Bepcuu Oracle Database 10g onTumusa-
TOP IO YMOJYAHUIO VUUTHIBAET B I[eJIeBOI (DYHKIINY CTOMMOCTD ITPOIIEC-
copa u BBoza/BeIBofa. B Bepcuu Oracle9i mpumenamach Moaeslb, OCHO-
BaHHAaAA TOJBKO HA CTOMUMOCTU UTE€HUNA OOVHOYHBIX 6JIOICOB.

ITepexarwuernue zpynn nompebumedeil

DRM ymeeT fMHAMUWUYECKH II€PEKJIIOUYATh IPYHObI HOoTpeduTe sei. Bos-
MOJKHO, BBl XOTHTE BBIAEJIUTH KOHKPETHOM IPYIITIe 3HAUNTEIbHYIO TOJII0
pecypcoB npoiieccopa. Ho eciiu okasbIBaeTcs, YTO KAKOH-TO 3alIPoC OT
YJIEHOB 3TOM IPYINIBI HOTPEOUT CIAUIITIKOM MHOTr0 pecypcoB 11, u aTo He-
TaTUBHO OTPA3UTCA HAa IPOU3BOAUTENHLHOCTH MAIIWHBI B I[€JOM, TO
DRM MoOKeT NepeKJIIUNThCA Ha APYryIo IPyHIly ¢ 60ee HUSKUM YPOB-
HeM paspelneHHoro morpediaenus spemenu 1[I — Hanpumep, Ha TPYIITY
sl TAKeTHBIX OIepaIuii.

OzpaHuuernue Koniuvecmea coeOuHenuil

DRM MoKeT orpaHMUYMBATL KOJIMYECTBO COEAMHEHUN IJIsi KOHKPEeTHOM
rpymmns norpeduresneii. Eciu TUMAT Ha KOJIHUUECTBO COeTUHEHUH JOCTHUT-
HYT, TO CJeLYIOIINI 3aIPOC O COeAMHEHN CTABUTCS B OUepeab 1 YA0BJIe-
TBOPAETCS JIUIIb II0CJIe 3aKPBITHUSI KAaKOro-Janb0 13 yiKe YCTAHOBJIEeHHBIX
coegquuenuii. OrpannunBas obIjee KOJIUUECTBO COeANHEHNN IJIs IPYII-
bl MOTPeOuTe Ieli, BbI BBOAUTE HEeKNe IPyOble IMMUTEI Ha BhIAeJAsIeMbIe
9TOU Ipymme pecypchl.

B Bepcuu Oracle Database 11g mpu ycraHoBKe 6a3bl JAHHBIX 3aJaeTcs
miaad DRM o ymosuanuio. OH IIpu3BaH OrPaHUYUTH 00bEM PEeCypCcoB, BhI-
IeasieMbIX aBTOMATUYECKUM 3aJaHUAM OOCIy;KUBAHUSA, HaIpuMep cO0op-
IIUKY CTATUCTUKY AJISI ONTUMMU3aTOpPa, a TaKKe KoHcyJabTaHTaM Automa-
tic Segment Advisor u Automatic SQL Tuning Advisor.



KOHKYpeHTHbIV MHOronoJsib3oBaTeNbCKUN
poctyn B Oracle

CoBMecCTHOE MCIIOJIb30BaHNE NAaHHBIX — CYTh BCeX MH(OPMAIMOHHBIX CHC-
TeM. PYHKIMOHAJIBLHOCTh CHCTEM IOCTOSHHO PACIIUPAETCS, U MbI IMOPOI
3abbIBaeM, UTO CIIOCOOHOCTE 3(h(PeKTUBHO 00eCIIeunBaTEL pas3aeideMblii JoC-
TYII K JAaHHBIM — IVIABHBIHA KPUTEPUH OIeHKN COBOKYIIHON ITPOU3BOAUTEIIb-
HOCTU cucTeMbl. B To ke BpeMa CYB][ mo/KHBI 3aIUINATEH IeJIOCTHOCTD
IaHHBIX, IOCKOJBLKY IIEHHOCTh JAHHBIX IPAMO HPOMOPIMOHAJIBHA UX IIpa-
BusbHOCTU. Ho, 3a60oTsch o 3amuTe nesmoctHocT, CYB]II 06s13aHbI 00ecte-
YUTH BBICOKYIO IIPOM3BOAUTEIHLHOCTD IIPHU MHOTOII0JIB30BATEILCKOM JIOCTY-
me. MHorga sTu ycTpeMeHUs KOH(MINKTYIOT, HO UX OCYIIECTBJIEHUE Jie-
JKUT B OCHOBe TexHoJioruu Jiroboit CYB]I.

ITenocTHOCTH HAHHBIX BCerja AOJIKHA CTOATH Ha MepPBOM MecTe. B cBoeit
KJaccuuecKkoii pabore «Transaction Control and Oracle7» Ken I:xexo6c¢
(Ken Jacobs), Bume-unpesumenT xopmnopamuu Oracle, mmcas, 94To0 MHOTO-
MoJIb30BaTeJIbCKasA 0asa JAaHHBIX MOJIJKHA YMETh BBINMOJHATH KOHKYPEHT-
HbIe TPAH3aKIINU TaK, YTOOBI «Pe3yJIbTAT ObLI IPEeACKa3yeM U BOCIIPOMU3BO-
IUM». OTO U €CTh OCHOBHAs IIeJIb MeXaHu3Ma 00ecIlieueHUs I[eJIOCTHOCTH,
KOTODBI B CBOIO ouepens sBiageTcsa pyumgamenTom aoboit CYB]I.

Korma HeCcKOJBKO IOJB30BaTeell 00paIfaloTCs K ONHHM U TeM Ke TaH-
HBIM, BCErja e€CTh PHUCK, YTO M3MEHEHWs, BHECEeHHbIe OJHUM II0Jb30BaTe-
JIeM, 3aTPyT U3MEHEHUs, CAeJaHHble IPYruM. Eciu aTo ciaydaercs, TO TOU-
HOCTh nH(pOpPMAINK B 0ase JAaHHLIX OKAa3bIBAETCS CKOMIIPOMETHPOBAHHOIM,
¥ TOT/IA JaHHBIE B JIYYIIIEeM CJyJYae CTAHOBATCA 0ECIIOJIe3HbIMHY, a B XyAIIeM
BBOZAT B 3a0iykaenne. B To 'Ke BpeMs MeTOABI IIPeJOTBPAIlleHUA TaKOH
IMOTePU NAaHHBIX MOTYT CYII€CTBEHHO CHU3UTH IIPOU3BOLUTEIbHOCTE IIPU-
KJIaJHOM CHUCTEeMbI, IOCKOJbKY ONHUM II0Jb30BATEJNAM MPUIAETCS KIATH,
moKa apyrue sapepmiat pabory. Bece aTu MeTonbl [eficTBYIOT OAOOHO CBe-
ToOPY, IOITOMY PEIITUTH IPO0IeMY IIPOCTHIM HapallMuBaHNEeM PEeCypPCOB He
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yzacrcsa. IIpo6iema He B TOM, UYTO He XBaTaeT JOIIAUHBIX CUJI, — IPOCTO
TOPUT KPAaCHBIN CBET.

Bonpoc KOHKYPEHTHOTO JOCTYIIa KpaliHe BasKeH [Jid ycliexa IPUI0KeHUd,
HO ero NHpPOrHO3WMPOBAHNE 3aTPYAHEHO M3-3a CJAOKHBIX HHTEPAKTUBHBIX
cieHapueB pa6oTbl. C poCTOM KOJIMUYECTBA II0Jb30BaTeeil PacTyT U TPYA-
HOoCcTHU. [[asKe TIpU TIATEeIBHOM OTJAKe U TeCTUPOBAHUY HEKOTOPHIE IPO-
6JieMbl KOHKYPEHTHOTO JOCTYIIa OCTAI0OTCA He3aMeUueHHBIMU, TaK KaK Ipo-
SABJAIOTCA TOJHKO IPU OJHOBPEMEHHOH paboTe MHOMKECTBa II0JIb30BaTe-
JIeii, UTO B TECTOBOM cpelie 3aUacTyi0 HeJOCTUKKUMO. IIpo6ieMbl MOT'YT II0-
ABUTHCA W B TOM cCJIyyae, KOTZa Ha MPOTSIKEHUU JKM3HU TPUIOKEHU
M3MEHAIOTCS MaTTEePHBI JOCTYIIa CO CTOPOHBI ITOJIb30BaTeIeH.

Ecnu CYB]] He cnocobGHa pelrraTh IpobJieMbl KOHKYPEHTHOTO IOCTYIIAa HaJ-
JeKaiiuM o0pasoM, pas3paboTUMKK HCHBITHIBAIOT caMble PasHble TPYIHO-
ctu. UM IpuxoAuTCa MPUAYMBIBATE CIIEIIUAIbHBIE TPUEMbI Ha TPUKJIATHOM
YpOBHE, 1 HA 3TO YXOAUT AParoreHHoe BpeMs. 3a¥acTyi0 OHU BLIHYKIEHBI
I00aBJIATH HOBBIM KO Ha MO3AHUX dTallax padpaboTKU U TECTUPOBATDH IyTHU
o6xoma Hemopaborok B CYB]I, a 9To HapyIaeT nusaiiH IPUIOKEHUA U CTa-
BUT TOJ, YTPO3Y ero IIpou3BOAUTENILHOCTH. HO XyiKe BCEro To, UTO IIPUXO-
JIUTCS OTKA3bIBATHCA OT ONTUMAJIBHOM CTPYKTYPhI JAHHBIX, YTOOBI KOMITEH-
CUPOBATH OTCYTCTBUE HEOOXOAUMBIX MeXaHM3MOB B ucroabssyemoit CYB/I.

EcTb TOJIBKO OQUH CIIOCO0 YCIEIIHO CIPABUTHLCA € IPO0IeMaAMI KOHKYPEHT-
"oro gocryna. Cama CYB]I ob6s3aHa pealn3oBLIBATH CTPATEeTHUHU IIPO3pad-
HOTO IpeojoJieHnsa Takux mpobiaem. K cuactrio, B Oracle umeroTcss BeIUKO-
JIEIIHBIE CPEICTBA IJIA KOHKYPEHTHON paboThI.

B sT0#f ritaBe MBI OMUIIIEM OCHOBHBIE IOHATHS KOHKYPEHTHOTO JOCTYIIa
K JaHHBIM ¥ O3HAKOMHMCS ¢ TeM, Kak Oracle pelraer BOSHHKAIOIIE BO-
mpockl. Eciiu BaM yike moBoamiochk paborars ¢ KpynubiMu CYB]I, u BbI 3HA-
KOMBI ¢ IPO06IeMaTUKON KOHKYPEHTHOTrO JOCTYIIa, TO MOKETe IIPOIYCTUTH
THepPBbIN pasie.

OCHOBbI KOH KYPEeHTHOro AocCTtyria

YT006BI 0CO3HATH ITPOOJIEMbI, BOSHUKAIOIINE TP MHOTOII0JIb30BaTEeIbBCKOM
KOHKYPEHTHOM [JOCTyIle K JaHHBIM, HEOOXOJMMO OIPEAEeJUTh HECKOJIbKO
0a30BBIX IIOHATHUH.

TpaH3akuumn

Tpausakyus — OCHOBA ITeJIOCTHOCTH OAHHBIX B MHOTOIIOJIb30BATEJIbCKUX
CYB/I u dyHmaMeHT BcexX Mojesieli KOHKYPeHTHOTO focTymna. Tpansakiuei
HasbIBaeTcA eqUHaA U HeJeJInMas IT0CJaeI0BaTeJIbHOCTD OIlepaIuii Hajl aH-
HbIMU. Bce m3MeHeHUs MaHHBIX, BBITTOJHEHHBIE B paMKaX TpaH3aKIUWH,
eIMHOBPEMEHHO IIPUMEHATCA K 0asze gaHHbIXx KoMaumgoit COMMIT mmu6o
Bce M3MEeHeHHbIe JaHHbIe eJNHOBPEMEeHHO BO3BPAITalOTCAd B MCXOJHOE CO-
croaaue komaHaoit ROLLBACK. Ilocye Toro kaxk Tpausakiiusa 3a(pUKCUPO-
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BaHa KomaHgoit COMMIT, npousBeneHHbIe U3MEHEHUA CTAHOBATCS IIOCTO-
AHHLIMY 1 BUAUMBIMHU APYTUM TPAH3aKIIUIM U II0JIb30BATEIAM.

BrimosnHeHVe TpaH3aKIUU BCerjga 3aHMMAET HEKOTOPOe BpeMs, OOBIYHO
oueHb HeOoJbIllloe. VIaMeHeHUs, IMPOM3BOAUMEBIE TPAH3aKIIMEH, BCTYIIAIOT
B CHJIYy TOJIBKO IIOCJIe ee (DUKCAIIUM, II09TOMY KasKJAas OTAeJbHAA TPaH3aK-
U JOJKHA OBITh M30JIMPOBAHA OT BO3AEMCTBUA APYIuUX TpaHsaxiiuii. Me-
XaHU3M, PeaTu3yIoIInii N30IAINI0 TPAH3aAKIINY, HA3hIBAETCA OJIOKUPOBKOI.

BnokupoBku

I IpemoTBpalleHnsT B3aMMHOTO BiAusHuA Tpausakmuii B8 CYB]I mpume-
HseTcs cucTeMa 010KUpPo8oK. BIOKUPOBKA He JaeT MOJb30BaTeJIAM MOIM-
dumuposars gauabie. B CYB]l 6,I0KUPOBKY IPUMEHSIOTCA JIJISI TOTO, UTO-
Obl IIOMEINATh OJHONM TPaH3aKIUM 3aTepPeTh M3MEHEHUs, IIPOU3BeJeHHbIe
OPYToi TpaH3aKIMel.

Bosmosxuasa mpobyema mokasana Ha puc. 8.1. Tpausaxknusa A unTaer sje-
MEHT JaHHBLIX. TpaH3akiusa B yuTaeT TOT Ke CAMBIN 9JIeMEeHT U (puKCupyeT
u3MeHeHUe JaHHBIX. Korga TpaH3aknuda A JOXOAUT 0 dTama GuKcauu,
cleJIaHHBIE €10 N3MEHEeHN’A HellPeJYMbIILIeHHO 3aTUPAIOT N3MEeHEeHN A, BbI-
TMOJIHeHHbIE TpaHsakiueii B, B peayJbTaTe UYero yTPAUWBAETCA IIEJIOCT-
HOCTB JAHHBIX.

s paspelieHuA 10g00HBIX TPOOJIEM IPUMEHAIOTCA OJIOKMPOBKY ABYX THU-
noB. IlepBoiit TuO — 310 O10KUpPOBKA 3anucu (write lock), uau mononosb-
Haa 6noxuposka (exclusive lock). MoHomonbHasE GJIOKMPOBKA CTABUTCS
U yIEeP)KUBAETCA B TeUeHME TOTO BPEeMEHU, KOTZA TPaH3aKIMA U3MEHAET
IaHHBIe, a CHUMAETCA IIPU 3aBepIlleHnn TpaH3aknuu kKomaugoir COMMIT

Tpansakyns A Tpan3akuyns B

Yutaer gaHHble

Yutaer gaHHble

NM=EmTUuw

3annceIBaeT faHHbIe

OuKCUpyeT 3MeHeHNs
3anuncbiBaet gaHHble

DUKCUDYET N3MEHEHNS

Puc. 8.1. Tpansakyuu 60 8pemenu
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niu ROLLBACK. BiokupoBKa 3amucu OpeaoCcTaBJseT IIPaBO Ha JOCTYII
K pecypcaM eJUHCTBEHHOMY II0Jb30BATEJIIO, U TOJIbKO OH MOXKET U3MEHUTH
3ab0/JI0KMpPOBaHHbIE JaHHEIE.

B mexkoroprix CYB]l Tak:ke IpuMeHAOTCA 0.0KuUposku umenus (read
locks), unu pasdensemvie 610kuposku (shared locks). BiiokupoBka ureHusA
MOKET YAePKUBATHC JIIOOBIM KOJIMYECTBOM IIOJIb30BATEIEl, KOTOPHIE IIPO-
CTO YUTAIOT JaHHBIE, TAK KAaK JOCTYII TOJBKO JJIA YT€HUA He CO3JAeT KOH-
duukTHBIX curyanuii. OqHaKO OJIOKMPOBKA UTEHUA O3HAUAET, UTO K JaH-
HBIM HeJb3sd IPUMEHUTDH OJIOKMPOBKY 3aIUCH, IOCKOJIbKY IOCTIEeIHAA AB-
JsieTcss MOHomoJbHOM. Ecau Ha puc. 8.1 ycTaHOBUTH OJIOKMPOBKY UTEHUS
B MOMEHT Hauaja TpaHsakIuu A, To TpaH3aKIiuu B OyaeT pasperieHo um-
TaTh Te JKe JaHHbIe, HO e He yAacTcs 3a0JIOKMPOBAThH JaHHbIE IJIA 3aIlNCH
IO TeX II0P, IOKAa TPaH3aKI[Usd A He 3aBePIIUTCA.

B Oracle 6J10KMPOBKY UTEHUA IPUMEHSIOTCA, TOJLKO €CJIU II0Jb30BaTelb
aBHO 3anpaiinuBaeT ux B npegaoxennr FOR UPDATE komaugsr SELECT.
He cinenyer ynorpeoaars npeaaoxkenne FOR UPDATE Bo Bcex 3ampocax,
Tak KaK IPU 9TOM BO3PACTaeT BEPOSTHOCTH TOTO, UTO «UUTATEJU» OYIYT
MeIllaTh «IucaTeaaM». Kak BeI BCKOpe yOeauTech, Takasa curyamnus B Ora-
cle 00LIUHO He BOBHUKAET.

KoHpnnKTbl 610KMPOBOK NPU KOHKYPEHTHOM J0CTyne

BiokupoBKY, TpUMeHsAeMbIe IS U30JAINNN KOHKYPEHTHBIX II0Jb30BaTe-
Jell JaHHBIX, MOTYT B CBOIO oUuepenb co3maBaTh IIpodsieMbl. Kak BumgHO 13
npuMepa, OIMMCAHHOTO B IIPEeALIAYIIEM pasjese, OfHa-eIUHCTBeHHAS TPaH-
3aKIIUA MOKET 3HAUUTEJNLHO YXYAIIUTh IIPON3BOAUTEILHOCTDh, TAK KaK yC-
TAHOBJIEHHBIE €10 OJIOKMPOBKHU HE JAIOT 3aBEPIIUTLCS IPYTUM TPaH3aKI[U-
am. BosHuKaeT TaKk Ha3bIBaeMbIN KOHPAUKM 610KUposok (contention), Ko-
TOPBIII MOKET OTPUIlATeJbHO CKasaThcA Ha mpousBoauTenabHocT CYB]I.
Yem GoJibilie B 6ase HJAHHBIX KOH(MJIMKTOB, TeM HUKEe CKOPOCTb OTKJIMKA
¥ 00I11asl IPOIIyCKHAaA CIIOCOOHOCTE.

B 6osbmmacTBe npyrux CYB]I moBwIinIeHne cTelleHN KOHKYPEHTHOCTH JOC-
TyIa K JaHHBIM IPUBOIUT K YBEJIUUEHUIO YKCJIa KOHQINKTOB ¥ CHUKEHUIO
mpousBoguTeabHOCTH. PeannszoBanuas B Oracle MHOTOBEPCUOHHAS MOAEIH
corsacopanuocTu mo urenuio (Multiversion Read Consistency) cymect-
BE€HHO YMEHBIIIAeT KOJINYECTBO KOHMDINKTOB, KaK CTAHET SICHO U3 AaIbHeil-
II1€T0 U3JI0KEHUA.

MpoGnembl LeNnoCcTHOCTYU

Ecnin mexaHM3MBI U30JAIUYA TPAH3AKIITUNA IPUMEHAIOTCA HEIIPABUJIBHO, TO
BO3MOJKHO HapylleHue IeJOCTHOCTY maHHBIX. [[n1a muorux CYB]I xapak-
TePHbBI YeThIPe CUTYAIINH MMOAO00HOTO poa.

Ilomepannuvie o0no8eHuA (lost updates)

Hawu6osee pacmpocTpaneHHas mpobiaeMa IeJOCTHOCTH BO3HUKAET, KO-
rfa IBa IHUCATe s OMHOBPEMEHHO U3MEHSIOT OQHH U Te Ke TaHHbIe. Ilpu
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9TOM M3MeHEHWs, IPON3BeJeHHbIe OJHUM IINCaTeJIeM, 3aTUPAIOT U3Me-
HEeHNs, BBIMOJHEHHbIEe APYyruM. VIMeHHO 3Ty IIpo0JieMy OPHU3BaHbI IIpe-
ITOTBPATUTL MOHOMOJIbHEIE OJIOKMPOBKI.

I'pasnoe umenue (dirty reads)

CuuThiBaHUe JaHHBLIX Ha3bIBaeTCA «T'PA3HBIM», ecau CYB]I pasperraer
ONHOM TPaH3aKIMN YUTATHb AAaHHBLIe, NU3MEHEeHHBIEe APYIroil TpaH3aKI[U-
eli, KorjJia 9T U3MeHeHHusA elre He 3aduKcUpPOBaHbI. M3aMeHeHUA, cle-
JJaHHBI€ BTOPOI TpaH3aKI[Mel, MOTI'yT OBITh OTMEeHEHBI, U TOT/Ia CUNTAaH-
Hble JaHHBIE OKaKyTcA HeKoppeKTHbIMU. Muorue CYB]l paspemaioT
«T'PA3HOE» UTeHUe JJIA TOTO, YTOOBI n3berkaTh KOHQJINKTOB, CO3LaBae-
MBbIX OJIOKMPOBKAMY UTEHUA.

Hesocnpoussodumoe umenue (nonrepeatable reads)

Peub uget o curyanuu, Korjga faHHble U3BMEHAIOTCSA APYToi TpaH3aKII-
eii. OmHa TpaH3aKIUA BBITIOJHSIET 3alIPOC IO KaKOMY-TO ycaoBuio. Ilo-
cJie TOr0 KaK JaHHBIE IIOJYyYEHBI, HO O 3aBePIIeHUs IIePBOH TpaH3aK-
nuu, Apyrasd TpaH3aKIUA U3MEeHAem TaHHble TaK, UYTO HEKOTOpPhble U3
M3BJIEUEHHBIX paHee JAaHHBIX IIepecTaloT YyAOBJIETBOPATH YCJIOBHUIO BbI-
6opa. Eciiu 65 3aIpoc B IePBOM TpaH3aKI[1H ObLJI IOBTOPEH eIlfe pas, OH
BepHYJI ObI APYTO# pe3yabTaT, IT03TOMY JITOObIe M3MEeHEeH! A, BBHITIOTHEeH-
HbIe Ha OCHOBE IIePBOHAYAJIHLHOI'O Pe3yJIbTaTa, MOI'YT VsKe He OBbITh KOp-
PeKTHBIMU. ITpK IOBTOPHOM UTEHUU YIKe IIPOUYNTAHHBIX JaHHLIX B paM-
Kax OJHOM M TOM Ke TPAaH3aKIMU MOT'YT OLITH IIOJYUYEHBI OTJINYAIOIIe-
cs pesyJIbTATHI.

danmomnoe umenue (phantom reads)

Takoii B UTeHUA TaKsKe BbI3BAH U3MEHEHUAMHU, BLIMOJIHEHHBIMHY B IPY-
roi Tpamsakmuu. OmgHa TPaH3AKIMA BBIIOJHSAET 3aIlPOC M0 KAKOMY-TO
ycaoBuio. ITocse Toro Kax gamHbIe MOJYUYEeHbI, HO 0 3aBePIIIeHNs IePBO
TpaH3aKIIUU, IPYyTrasd TPAaH3aKI[Ua BCTABJIAET B 0a3y JaHHBIX HOBBIE CTPO-
KU, YIOBJETBOPSIOIINE YCIOBUIO 3aIIpoca B IIepBOU Tpaudaknuu. Ecan
B IIePBOI TpaHB3aKIINHU OLLIN 3aTeM IIPOM3BeeHbl N3MEeHEeHUs Hal MHO-
JKECTBOM CTPOK, YIOBJIETBOPAIOIINX TOMY K€ KPUTEPHUIO, UTO 1 B IIePBO-
HaAYaJbHOM 3aIpoce, TO KOJMWUYECTBO M3MEHEHHBIX CTPOK OyAeT OTJiu-
JaTbCA OT KOJHMYECTBa paHee IIPOYMTAaHHBIX M3-3a HOBBIX (I)aHTOMHbIX
CTPOK.

Cepunanusauyus

ITosHOCTBIO PEIIUTD 3ajauy KOHKYPEHTHOI'0 JOCTYyIIa — 3HAUUT 00eCIIeYnTh
HAWBBICIIIUHA YPOBEHb W3OJANWN AJS AENCTBUII Pa3JWYHBIX II0Jb30BaTe-
Jei, obpamanIiuxcsa K OJHUM U TeM Ke JaHHbIM. CorJlacHO CTaHAApTy
SQL92, BeICIINiT yPOBEHD N30JIAIUN HA3hIBAETCA cepuaausyemvim (seriali-
zable). Cepuanusyemble TpPaH3aKIUU IJA MOJb30BATEJSI BBITJIALAT TaK,
0yATO BBIIOJHAIOTCA CTPOro o mopaaky. Korma oxgHa TpaH3aKIua HAUM-
HaeTcs, OHa M30JUPYETCs OT BCeX M3MeHeHUM, BHOCUMBIX B 0OpabaThiBae-
MBbIe €10 JaHHBIE CJIeAYIOIUMY TPAaH3aAKI[UAMU.
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s morb30BaTes st BCe BRITJISIAUT TaK, KaK ecju Obl B TeUeHNEe TPAH3aAK [T
OoH paboTais ¢ 06a30il JaHHBIX B MOHOIIOJbHOM pe:kume. Cepuanmsyembie
TPAHBAKIUM XaPaKTEePU3YIOTCA MPEeACKa3yeMOCThbI0 M BOCIPOU3BOJUMO-
CTBhIO, & 3TO ABe€ I'VIaBHbIE€ COCTABJIAIOII[NE I[€JIOCTHOCTH JAaHHBIX.

KoneuHo, caenaTts Tak, uToOBI cepBep 6a3bl JaHHBIX MOAAEP:KUBAJ PaboTy
THICAY II0JIb30BATEEH W MIPU 3TOM KaKAbIH MX HUX CUUTAJ ceOs eIUHCT-
BEeHHBIM — HeJerkas 3agada. Ho Oracle ¢ ycmexom mpojesbIBaeT 3TOT
TPIOK.

Oracle n KOHKYpPeHTHbIN JoCTYN

B Oracle nmpo61eMa KOHKYPEHTHOI'O JOCTYIIA PEIIaeTCsA ¢ MOMOIILIO MHO20-
6epCUOHHOlU Modeau cozaacoganHocmu no umenuto (multiversion read
consistency, MVRC). 9ra TexHOJOTUS TapaHTUPYeET, UYTO IOJb30BATEJb
BCEra BUIUT HEIIPOTUBOPEUYMBOE IIPEACTABIEHNE 3AlPOIICHHBIX JaHHbBIX.
Ecau gpyroii mosb3oBaTe b UBMEHUT JaHHLIE B IIPOIECCe BBIMIOJHEHUA 3a-
npoca, Oracle coxpauuT Bepcuio JaHHBIX B TOM BHE, B KAKOM OHU HAXOIHU-
JIMCh HA MOMEHT HauaJia BBLIMOJHEHHUA 3ampoca. EC/u Ipu 9TOM KaKue-TO
TPaH3AKIIUY YKe BBIIOJHAIOTCS, HO ellle He 3a()uKCcCUpoBaubl, cepep Ora-
cle rapanTupyer, 4TO 3aIpoC He YBUAUT M3MEHEHNs, BHECEHHbIE TAKNMU
TpaH3aKIuAMU. Bo3BpallleHHEIe 110 3alIPOCy JaHHBIE OYAYT OTpasKaTh pe-
3yJAbTATHI BBIMIOJHEHUS BCeX TPAH3aKIINIl, 3a(pMKCUPOBAHHLIX HA MOMEHT
HayaJia BBIIOJHEHUA 3a1Ipoca.

ITOT MeXaHM3M CYIIeCTBeHHO BIMUAET Ha CII0c00 00paboTKM 3aIIpocoB K Oa-
3e maHubIX. IIpesxae Bcero, Oracle He ycTaHaBIMBAeT HUKaKIe OJOKHPOB-
KM npu uyTeHru. To ecThb omepanus YTeHUsI HUKOTAA He OJIOKHPYeT olepa-
nuio 3anucu. [Jaxxe nocrasiennasa CYB]I eqruacTBeHHAA 6JI0OKMPOBKA BCETO
OIHOM CTPOKU BO BpeMsA UTEHUSA MOKET IIPUBECTH K KOHMDIUKTHLIM CUTYya-
UM, OCOOEHHO €CJI YUeCTh, UTO B TAOJUITaX 6as3bl JaHHBIX Oollepaluu o6-
HOBJIEHUSA OOBIYHO BBIMOJHAIOTCSI B HEMHOTUX «MECTaX CKOILICHUS» aK-
TUBHBIX JaHHBIX.

Jlajee, Mob30BaTENb IOJYYAET IMOJTHBIA MOMEHTAJIbHBIN CHUMOK JaHHBIX,
aKTyaJbHBII HAa MOMEHT Hauajla BBIMOJHeHus 3ampoca. Ipyrue CYB]I
YMEHBIITAI0T KOJIUYECTBO KOH(MJINKTOB, OJIOKUPYA OTAEJIbHYIO CTPOKY TOJb-
KO Ha BpeMs ee CUMTHIBAHWUS, a He Ha BCe BpeMdA TPaH3aKIMHU, BKJIOUAIO-
mieil JocTym K aToi cTrpoke. Ho Torma crpoka, m3BjiedyeHHAs B KOHIIE BBI-
TOJIHEHUSA 3aIIpoca, MOKET U3MEHUTLCS B IPOMEKYTKe ¢ MOMEHTa Hauajia
BBIIOJIHEHUA 3alIpoca J0 MOMeHTa usBjeueHusI. IIoOCKOJIbKY CTPOKH, KOTO-
phle OyIyT OIPOUYMTAHBI IIO3KEe B XOJe BBLIIOJHEHUS 3alIpoca, He OJIOKUDPY-
IOTCA M MOTYT OBITH M3MEHEHbI NPYTMMU MOJIb30BATEJIIMU, HOJyUEeHHAST
KapTHHa JaHHBIX MOXXET OKa3aTbCsA HpOTHBOpe‘{HBOﬁ.
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YpoBHu nsonauum B Oracle

B Oracle, kak u Bo maorux apyrux CYB]I, nis onucauus B3auMOLeiCcTBUMR
OOHOM TPaH3aKINU C IPYTUMU IPUMEHAETCA KOHIENIUA YPOSHEll U3O0N-
yuu. ITo cyiiecTBy, yPOBEHD U30JIAIUN — ITO CXeMa OJIOKMPOBKH, Peaainso-
BaHHas 0a30li JaHHBLIX M FapaHTUPYIONIas OIpeNeJeHHBIN THUI U30JUPO-
BaHHOCTH TPAH3aKITUI.

IIpuksagHO IPOrpaMMUCT MOXKET 3aaTh YPOBEHDb HUBOJALUU IJIS BCErO
ceamca (ALTER SESSION) uiu gia orgenbHoii Tpansaknuu (SET TRANS-
ACTION). Yem cTposke YPOBEHDb U30JANUUN, TeM O0JIbIIIe BEPOATHOCTD BO3-
HUKHOBEHUA KOH(bJII/IRTOB, HO N TeM BBbIIIIe CTEeIIeHb 3alllUTHhI I[€eJIOCTHOCTH
DaHHBIX.

Yaime Bcero B Oracle mpuMeHSI0OTCA ABA OCHOBHBIX YPOBHA usoaanuu: RE-
AD COMMITTED u SERIALIZABLE. (Tpetuit yporeab, READ ONLY,
omMcaH B 9TOM pasmeie Hu:Ke.) 00a YypOBHA M30JANNMN 00€CIeUUBAIOT Ce-
pHuaIn3yeMoCTh olepanuii ¢ 6a3oit JaHHBIX. OTJIMUYAIOTCA OHM BpeMeHeM
TapaHTUPyeMOM cepruaaIn3yeMOCTH.

READ COMMITTED

ObecmeunBaeT cepruaJn3aIliio Ha YPOBHe KoMaHAbl. VIHaue roBops, JIFO-
001i 3aIpoC MOJIyUYaeT HeIPOTUBOPEUMBOE TIPECTaBIeHNe TaHHBIX B TOM
COCTOSTHUM, B KOTOPOM OHMU CYIIIECTBOBAJIY HA MOMEHT HauaJjia 3ampoca.
Ho Tpamsakmusa MOMKeT BKJIOUATh B ce6a HeCKOJIbKO KOMAH, II0O9TOMY
IMOKa OHA BBIMOJHAETCS, He NCKJIIOUEeHO HeBOCIIPOU3BOAMMOe UJIU (aH-
ToMHOe uTeHue. YpoBeHb usoadanuu READ COMMITTED ycranasiu-
Baercd B Oracle o ymosryauuio.

SERIALIZABLE

OGecmeunBaeT cepraJn3alnio Ha ypoBHe Tpausaknuii. To ecTs a1000i1
3aIlpoCc BHYTPU TPAH3aKIIMU HOJyUYaeT HEIIPOTUBOPEUNBOE IIPeCTaBIIe-
HIUe JaHHBIX B TOM BHU/JE, B KAKOM OHHU CYII[eCTBOBAJIM Ha MOMEHT Havaia
TPaH3aKIIUU.

W3-3a pasanuuii B OPOTAKEHHOCTH HEMCTBUS 9TU ABA YPOBHA HU3OJAINNN
BeIyT ce0s IMO-pasHOMYy, ecjqii KaKas-TO Apyras TPaH3aKI[Us ITOCTaBUJIAa
MOHOIOJIbHYIO OJIOKMPOBKY Ha 3aIIPOIIEeHHY0 CTPOKY. Kak ToabKO OJIOKHI-
poBKa OyIeT CcHATA, TPAH3AKIIUsd, BBIMOJHIEMAsS C YPOBHEM W30JISAINN
READ COMMITTED, mpocTo HOBTOPSAET HOUBITKY BBIIOJHUTDH OIIEPAIIUIO.
ATo BOOJIHE JOTMYHBIH ITOAXO0 AJIA Ollepaliii, KOTOPBIM BayKHO TOJBKO CO-
CTOsITHME MaHHBLIX Ha MOMEHT HAuaJja BLIMOJHEHNA KOMaHIbI.

C mpyroii CTOPOHBI, ecau OJIOKUPYIOIad TPaH3aKIIUd PUKCUPYeT U3MeHe-
HUS JaHHBIX, TO TPAH3aKINA, BEIIOJHAIOIAACA ¢ ypOBHEM usoaanuu SE-
RIALIZABLE, Bo3BpaIlljaeT OIInOKY, YKa3bIBAIOIIYI0 Ha TO, UTO CepHUaJIU-
30BaTh ONepaluy HeBO3MOKHO. JTO TaKiKe Pa3yMHO, Belb IIOCJIe M3MeHe-
HUA GJIOKUPYIOIell TpaH3aKI[ueH COCTOAHNA JaHHbBIX 10 CPDAaBHEHUIO C TEM,
KaKKUM OHO ObIjIo Ha MoMeHT Hauaja Tpausakiuu SERIALIZABLE, onepa-
AU 3aIUCH JJI M3MEHEHHBIX CTPOK CTAaHOBATCSA HEBO3MOMKHBIMU. B 10-
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IOOHOII cuTyaluy IPUKJAALHAA IporpaMMa OO KHA BEPHYTHCA K HAUYAIy
rpausaxkiuu SERIALIZABLE u BLIDOJHUTE €€ 3aHOBO.

= 3 a
[ Huxe B aToit rase (pasgen « KOHKYpPeHTHBIN OCTYH U ITPOU3BOIU-

ﬁ:. TEJIbHOCTh» ) IPUBEJIEHBI AeTaJbHbIe IPUMEDEI, UJIOCTPUDPYIOIIKE,
Al
] ‘IL‘ kak Oracle MoskeT pearupoBaTh Ha II0J00HbBIE IIPOGJIEMEI.

Oracle mogmep:kuBaer erre oquH ypoBeHb usoasanuu, READ ONLY, koro-
PBII TOKe MOYKHO 3aaTh AJIS Cearca B I[eJIOM WJIN IJIS OTAeJIbHO TPpaH3aK-
nuu. Kak BUAHO M3 Ha3BaHWNs, TAKOW YpPOBEHL SABHO 3alpelraer JioObIe
omepaluu 3aluCH, TapaHTHUPYA TOUHOE IIPeJCTaBJIeHNe JAHHLIX HA MOMEHT
HayaJjia TpaH3aKIuU.

MexaHn3mbl o6ecneyeHUss KOHKYPEHTHOrO
poctyna B Oracle

I peaausanuy MHOTOBEPCUOHHOM coTsiacoBaHHOCTH 1O uTeHuio B CYB]]
Oracle mpuMeHSIOTCA TPU MeXaHU3Ma:

CezmenmobL omrkama

CermenTtnl oTkara (rollback segments) ciayxar mjia xpameHus HHDOP-
MaIun, HeoOXOAMMOM AJis BO3BpaTa JaHHBIX B HCXOJHOE COCTOSHNE
B cJydae oTKarTa TpaHsakiuu. Takas nHpopManusa HyKHA JJIA BoccTa-
HOBJIEHUA CTPOK 63_3131 JaHHBIX B COCTOAHHNE, B KOTOPOM OHM HaXOJM-
JIIChb B MOMEHT HadaJia BBIIIOJIHEHUA paCCManHBaeMOﬁ TPpaH3aKIINN.
Ilepen TeM Kak M3MEHUTL JaHHBLIE B OJIOKEe, TPAH3aKI[UsS 3alKMCHIBAET
cTapblii 00pa3 JaHHBIX B CEIMEHT OTKAaTa. XPaHAIIasicsa B CeIMEHTe OT-
KaTta nuadopMaIusg HyKHAa I/ IIpeJIoCTaBIeHNI He0OXOUMBIX IJIA OT-
KaTa TPaH3aKIIUU CBEIeHUU U OJISI IOAJEPIKKM MHOTOBEPCHOHHOM CO-
TJIaCOBAHHOCTH.

CermMeHT OTKaTa — He TO K€ caMoe, UTO JKypHaJI. 3KypHaJI IIpegHa3Ha-
YeH OJid perucrpanum BCex TpaHSaKIII/Iﬁ 6asbl JaHHBIX 1 OJId BOCCTAHOB-
JeHns1 6a3bl B cIy4dae c60s cucTeMBI, Torga KaxK CerMmeHT OTKaTa CJIIYyXXUT
LA obeceyeHNsI OTKATA Tpaﬂsammﬁ 1 COIVIaCOBaHHOCTU UTEHUA.

Bioku cerMeHTOB OTKaTa KaIlmupyoTcs B SGA Hapany ¢ 6J1oKamMu Tad-
JIAI, ¥ BHAEKCOB. Te GJI0KU CerMeHTOB OTKAaTa, KOTOPLIE J0JI'0e BPeMs
He WCIIOJL3YIOTCA, MOT'YT OBITH BLITECHEHBLI M3 KOIlIa M 3allCAHBLI Ha
IVCK.

Cucmemnvie Homepa usmernenuil (SCN )

g Toro uTo6bI 06eCTIEUUTH I[eJI0OCTHOCTE JaHHBIX B 0ase M rapaHTUPO-
BaTh cepuaIn3aIuio, He00XO0AMMO OTCIEKUBATH IOPANOK BBHIIIOJIHEHUSA
nmeticteuii. s stoit neaum B CYB]] Oracle mpumeHsIoTCAa cUCTeMHBIE
Homepa usmeneunnii (System Change Number, SCN).

SCN — sT0 JiorMuecKas BpeMeHHas MeTKa, IpelHa3HaueHHas IJA OT-
caeXKUBaHuA mopsanaka Tpausaknuii. Oracle cuutreiBaer meTku SCN us
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JKypHaJa, Korjaa TpedyeTcss BOCIIPOM3BECTU TPAH3AKIINYU B KOPPEKTHOM
nepBoHauajabHOM nopanke. Ha ocaoBe metox SCN Oracle Tak:xe ompe-
IesidgeT, KOTMa MOYKHO YIAJIUTDH yiKe HeHYKHYI0 MH(OPMAITNIO U3 Cer-
MEHTOB OoTKaTa (Kak OyZeT MOKa3aHOo B CJIEAYIOIINX pas3aeiax).

Hauwunas ¢ Bepcun Oracle Database 10g B ka0l CTPOKE NMeEETCs
ﬁ:. ncespocToberr ORA ROWSCN, rae xpanutrcsas SCN. C ero momo-
V' IO MOYKHO OBICTPO Y3HATDH, OGHOBJISIACH JIX CTPOKA C MOMEHTA W3-
BiedyeHusi. JlOCTATOYHO IPOCTO CPABHUTH 3HAUEHUS B 9TOM CTOJIOIIE

HA MOMEHT HayaJjia U 3aBepIIeHNs TPAHSaAKI[UN.

=
bt

Baokuposku 6 610kax 0aHHbLX

CYB/] non:xHa Kak-To Y3HATH O TOM, UTO HEKOTOPAas CTPOKA 3a0JI0KUPO-
BaHa. BoapmuuacTBo CYB]I] XpaHuUT B maMATH CHHCOK OJIOKMPOBOK,
YIPaBIAAEMbIii OTOEeJIbHBIM IIPOIIECCOM — MeHeI:KepoOM OJIOKHMPOBOK.
B Oracle 6JI0KMPOBKY IIPeACTaBIeHb HHINKATOPOM B TOM JKe 0JIOKe JaH-
HBIX, B KOTOpoM xpaHutca crpoka. s CYB]I Oracle 610k JaHHBIX —
9TO HAMMEHBINHN 00BbeM MTAHHBIX, KOTOPBIA MOYKET ObITh HPOUYUTAH
C IUCKAa, IIO03TOMY IIPU KaKAOM 3aIlpoce CTPOKU CUUTHIBAETCS BECh CO-
Iepskaiui ee 0J0K. B 6JIoKe JaHHBIX XPaHATCSI NHAUKATOPBI OJIOKUPO-
BOK, IIPY 9TOM KaKAas 6JIOKMPOBKA PACIPOCTPAHAETCA TOJHKO HA OAHY
CTPOKY B OJIOKe.

Kpome yske YIOMAHYTBHIX MEXaHIU3MOB, 00€CII€UNBAIOIIUX MHOI'OBEPCHUOH-
HYIO COIJIaCOBAaHHOCTh uTeHUsA, y Oracle ecTs erfe ogHa 0COOEHHOCTD, IIO-
3BOJIAION[ASA JOCTHUYL OOJBINEN CTeleHM KOHKYPEHTHOCTH B YCIOBUAX
0O0JIBIIIOT0 KOJHNUYECTBA M0Jh30BaTeJIe:

Hepacwupsemvie 610kuposku cmpok (nonescalating row locks)

Hia Toro uTo6bl CHUBUTH HaKJIAJAHBIE PACXOIBI Ha yIpaBJieHNEe OJOKU-
poBkamu, HeKoTopble CYB]l mHOTZAa pacIpOCTPaHAIOT OJIOKUPOBKU Ha
6oJIbIllee KOJIMYECTBO AJaHHBIX. HampuMep, ecau KaKkasi-TO YacTh CTPOK
Tabaunbl 3absoxupoBana, CYB]] pacmupsier GJOKMPOBKY OO IIEJIOH
TaOJIUIILI, OJIOKUPYS BCE CTPOKM TaOJIUIILI, B TOM YHCJIE U T€, KOTOPhIe
He 3aTparmBaloTCs BBINOJHsAeMon SQL-koMaHmoi. ITOT MeXaHU3M
YMEeHbIIIaeT KOJNUECTBO OJIOKMPOBOK, KOTOPLIMHU YIPABJISAET MEHeIKep
0JIOKMPOBOK, HO IIPUBOAUT K OJIOKMPOBKE He 3aTparuBaeMbIX OIlepalli-
eli cTpok. ITockoabKy cepBep Oracle XpaHUT OJIOKMPOBKY KaXK IO CTPO-
KU B ee 6JI0Ke MTaHHBIX, HATPY3Ka Ha MeHeIKep OJIOKMPOBOK He YBeJIu-
YypBaeTCsd ¢ Bo3pacTaHmeM ux Koamuectsa. Ilosromy Oracle Hukorga me
mpuberaet K paciInpeHunio.

Meuemxep 610KkMpoBOK mona HasBaHueM Distributed Lock Manager (DLM)
paHbIlie mpuMeHsicsa B npoaykTe Oracle Parallel Server misa orciaexkusa-
HUA 6JJOKUPOBOK, OOIIIMX JJIA HECKOJBKUX 9K3eMILIApoB. Ho 9To coBepIeH-
HO OTJeJbHaAsA cxeMa OJOKMPOBaHUS, He MMEIoIad HUKAaKOro OTHOIIEHU
K OJIOKMPOBKe CTPoK. 3ammcTBoBanuaa u3 Oracle Parallel Server TexmoJio-
rusad DLM 06bLia yCcOBepIIIeHCTBOBAHA U Telleph MHTEIPHPOBAHA B IIPOLYKT
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Real Application Clusters, asaamomuiicsa HeoTbemaeMoii yacTbio Oracle9i.
ITogpo6HO 3TOT IPOAYKT pacCMaTpPUBaeTCs B ryiase 9.

Kak Oracle peanunsyet bnokupoBaHue

Ecau BBI unTaeTre 3Ty IJIaBy C caMOT0 Haydaja, TO yiKe JOCTATOUHO 3HaeTe
0 KOHIIEIIIUAX KOHKYPEHTHOTO JOCTYyIa M O MeXaHM3Max UX peaans3aliuu
B CYB]I Oracle. OgHako 4T00BI IPOSICHUTD, KAK B3AaMMOAEHCTBYIOT BCE 9THU
MeXaHU3MBbI, Mbl PACCMOTPUM TPHU CIIEHAPHUA: IPOCTAs 3alKUCh B 0a3y maH-
HBIX, IOIBITKA OAHOBPEMEHHOH 3aIINCH B OAHY U TY K€ CTPOKY TabJHUIIbI CO
CTOPOHBI IBYX IIOJB30BATENEH U CUTYAIlNA, KOTAA MEeMKIY ABYMsA KOH(MINK-
TYIOIIUMH ONIePAruAMU OOHOBICHUA BKINHNBACTCA OIePAIlA YTeHU .

Mgz1 6ymeM IIpeAIoiaraTh, YTO OOWH WM ABA MOJb30BATEISA MOTUDPUIIAPY-
for Tabauny EMP ¢ tanHEbIMU 0 pabOTHUKAX, BKJIOUEHHYIO B CTAHJaPTHYIO
IEeMOHCTPAIMOHHYIO cXeMy, nocraBiasemyio Bmecte ¢ CYB]I Oracle.

MpocTas onepauua 3anucu

B sToM mpuMepe paccMaTpUBAaeTCs MPOCTAasi Ollepallus 3alucu, KOTa OAUH
0JIb30BaTe b OOHOBJSAET OOHY CTPOKY Tabauilbl. IIpeamososxum, coTpya-
HUK OT[eJja KaJApOB X0UeT U3MeHUTh (haMunio paborauka. IlycTs qanubie
0 pabOTHUKe y)Ke HaxXOoqATcA Ha dKpaHe. IlocienoBaTeIbHOCTD IIATOB Ha-
YUHAA C 9TOT'0 MOMEHTA:

1. Kameur mopubunupyer GpaMuanio pabOTHUKA HA 9KPaHEe U IOCHLIAET
SQL-komanny UPDATE 1o ceTu cepBepHOMY IpOIleccy.

2. CepBepHBIl IPOIlECC MOJIYyUYaeT CUCTEMHBIA HOMEP N3MEHEeHUSA U CUUTHI-
BaeT 0JIOK JaHHBIX, COAEePKAIiii OOHOBJISIEMYIO CTPOKY.

3. Cepsep 3anuceiBaeT nHGOPMAINIO O OJOKMPOBKE CTPOKU B OJIOK maH-
HBIX.

4. CepBep coxpaHseT CTapblil 00pa3 JaHHBIX B CEIMEHTE OTKAaTa, 3aTeM 3a-
MUCHIBAET U3MEHEHU B JKYPHAJIbHBIN Oy(dep B MaMATH U MOTUPUIIUPY-
eT JaHHbIe 0 pPaboTHUKE, B ToM uucie 3aHocuT SCN B 1mceBgocTos6elr
ORA_ROWSCN (8 Bepcuu Oracle Database 10g u BrIme).

5. CepBepHBIH IIpoIlecc 3alKUChIBAeT HaHHbIE U3 JKYypHAJIbLHOTO Oydepa Ha
IUCK, a 3aTeM cOpachbIBaeT Ha JUCK CErMEHTHI OTKATa U M3MEHEHHBIe
naHHble. M3MeHeHUs, XpaHsAIueca B CeMEHTaX OTKAaTa, COCTABJISAIOT
TOJBKO YaCTh KypPHAJa, MMOCKOJbKY B JKypHaJe XpaHATCSI BOOOIe BCe
M3MEeHEeHUsA, IPOU3BeJeHHbIE B X0/ie BLIIMOJHEeHUS TPAH3AKIIUH.

6. CoTpyaHUK OTAeja KagpoB PUKCUPYET TPAH3aAKI[HIO.

7. IIpomecc Log Writer (LGWR) nepenuceiBaeT MHPOPMAIINIO, HEOOXOIM-
MYIO JJIT TOBTOPHOTO BBITIOJTHEHUS BCEeH TpaH3aKIMU, B TOM YMCJeE
SCN-MeTKy MOMeHTa (PUKCAIlUN TPAH3aAKI[UN, U3 KYPHAILHOTO Oydepa
B TeKYINUii OepaTUBHBIN :KYypHAJ Ha AucKe. Korma omepaluonuas cuc-
TeMa IOATBEPIUT, UTO 3alINCh B JKYPHAJ YCIIEITHO 3aBepIlieHa, TpaH3aK-
IUA cCUUTaeTCA 3aUKCUPOBAHHOM.
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8. CepBepHBIii IPOIleCC IOChLIAET KJINEHTY COODIIeHNe, IIOATBEPK Iai0Iee
dakKT QUuKCcauu.

B Bepcuu Oracle Database 10g Release 2 cepBepHBIii IIPOIECC MOYKET BO3-
BpaIaTh yIIpaBJjeHUe KJINEHTY, He TOKUAAsACh 3aBEPIIIeHN 3aIIVCHU B JKYP-
HaJ. [1o/I0KUTeIbHBIN acIIeKT 3TOM BO3MOKHOCTH — YBeJINUYeHNe IIPOU3BO-
IUTeJIbHOCTHU BhICOKOHATPYKeHHbIX OLTP-tipuno:xenuii. OTpuiiaTeabHBIN
aCIIEKT — IIOBHIIIIEHNE YSI3BUMOCTH, IIOCKOJIbKY c001 B 6a3€ JaHHBIX MOMKET
IIPOMBOMTH IOCJIEe TOTO, KAK TPaH3aKIuA 3apuKCUPOBaHA, HO IO 3aBepIIIe-
HUA 3allUCHU B KypHaJI. B 9TOM ciyuae BOCCTaHOBUTH 3a(hMKCUPOBAHHYIO
TPaH3aKIMI0 HEBO3MOXKHO, IIOITOMY PabOTaTh B TAKOM PEKUMeE CJIENyeT
C OCTOPOKHOCTEIO.

KoHdpnukTylowme onepauum sanucu

OmnucaHHas BBHIIIE OMlepaIlusa 3alucy OyAeT BHITVISAAETh HeCKOJLKO MHAUe,
ecau Kinuent A u KnuenT B IOTBITAIOTCS OJHOBPEMEHHO MOAU(PUIITPOBATD
OJIHY U TY Ke CTPOKY. B aTOoM ciyuae miaru OyayT TaKUMM:

1. Kinent A mogudunupyer (paMuaInio paboTHUKA Ha S9KPaHe 1 IIOChLIAEeT
SQL-romaugy UPDATE 1o ceTu cepBepHOMY IPOIleCCy.

2. CepBepHBIH IPOIleCC MOJIyUYaeT CUCTEMHBIA HOMEP N3MEHEeHUA U CUNTHI-
BaeT 0JIOK JaHHBIX, COAEePKAaIiii OOHOBJISIEMYIO CTPOKY.

3. Cepsep sanuckiBaeT nHGOPMAINIO 0 OJOKUPOBKE CTPOKU B OJIOK IaH-
HBIX.

4. CepBepHBIii IPOIlecC 3aINChIBAET U3MEHEH! B JKYPHAJIbHBINA Oydep.

5. CepBepHLIil IIpoIlecc KOMMUPYET CTapPhIi 00pas JaHHBIX O PA0OOTHUKE B Cer-
MEHT OTKaTa, a 3aTeM MOoAu(pUIIUPyeT JaHHbIe 0 PaOOTHUKE, B YACTHO-
ctu 3amocur SCN B mcesmoctosioerr ORA ROWSCN (8 Bepcuu Oracle
Database 10g u BrIIIE).

6. Kauent B mogudunupyer paMuUInio paboTHNKA Ha S9KPaHe U IOChLIaeT
SQL-xkomaunny UPDATE 1o ceTu cepgepy.

7. CepBepHBIi IIPOIECC IIOJAYUYAET CUCTEMHBIN HOMED U3MEHEeHUI U CUNThI-
BaeT 0JIOK JaHHBIX, COAEePKAIiii OOHOBJISIEMYIO CTPOKY.

8. CepBepHBIii IIPOIlECC BUANUT B 3arojioBKe 0JIOKA JaHHBIX OJIOKMPOBKY
I 00HOBJIsIEMOIi CTPOKHU. [asee OH MOJKET IMONUTH OAHUM U3 ABYX IIy-
Teii. Eciu ypoBeHb M30JAIMM TPaH3aKIUMU, HauaToii Kiamentom B, —
READ COMMITTED, To cepBep 6yIeT :KIaTh 3aBepIIeHUA TPaH3aK-
nuu. Ecam Ke ypoBeHb H3OJAINU 3ToH TpaHsaknuu — SERIALIZ-
ABLE, To KI1HeHTy Bo3BpaIlllaeTcsa coodIenne ob omubKe.

9. KiaueHnt A u3 oTzesia KaapoB GUKCUPYET TPaH3aKI[NI0, CePBEPHBIH IIPO-
I[ecC BBIMOJIHAET COOTBETCTBYIOI[ME AeHMCTBUA W IochkLiaeT Kinenty A
coo0I1IieHe, IOATBepsK aolee haKT PUKCAITHH.

10. Ecau Kiauent B BeinosHsaa SQL-KomaHay ¢ ypoBueM usoaanuu READ
COMMITTED, To oH mpozoJj:KaeT HOpMaJbHO PaboTaThb.
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ITOT HpUMep WIJIIOCTPUPYET CTAaHAAPTHOE moBeaenue cepsepa Oracle B cu-
Tyalii, YpeBaToi mmorepeii oO0HOBJeHUA. IIOCKOJBKY YPOBEHb HM30JIAINN
SERIALIZABLE npusoauT K 60Jjiee pagnuKaJbHBIM IIOCJIEACTBUAM B CIyUae
KOH(JIMKTA 3aIllICU, MHOTHE Pas3paboTUMKU IIPEAIIOYNTAIOT ypoBeHb RE-
AD COMMITTED. Uz6e:xkaTh HOTEHITUATbHBIX KOHMINKTOB MOKHO OTHUM
U3 OIBYX CIOCO0OB: HEIIOCPEACTBEHHO IIepej] O0OHOBJIEHUEM IIPOBEPUTH, HE
W3MEHWJINCh JU JaHHbIe (CPaBHUB 3HaueHus B cTpoke miau SCN cTpoxu
B Bepcusax Oracle Database 10g u BbiIllie), MM BOCIIOJIb30BATHCA KOHCTPYK-
nueit SELECT FOR UPDATE, uTo06b! ycTpaHUTH IIPO0JIEMY Ha KOPHIO.

Onepau,vm yTeHunsa

Bcro kpacoTy Mozenu corjacoBamHocTH 1o uTenuio B Oracle MoXKHO olle-
HUTH, PACCMOTPEB HamboJiee TUIINYHBIN CIleHapuii, KOrJa OJUH II0Jb30Ba-
TeJb YUTAET JAaHHLIE, a APYroil OJHOBPEMEHHO IILITAeTCS WX OOHOBUTD.
IIpenmonosxum, KianeHT A unTaeT MOCJIEIOBATEILHOCTh CTPOK U3 TaOJIHIILI
EMP, a Kanent B mogudunupyeT HEKYIO CTPOKY Iiepel TeM, Kak Kianeut A
ee IIpoueJi, HO II0CJIe TOT0, KAK OH HavaJl TPaAH3aKI[HIO.

1. Kauent A nocwiaetr SQL-3anpoc SELECT 1o ceTu cepBepHOMY IIpoIieccy.

2. Cepsepublii nporecc moaydaetr SCN ms sampoca M HAUMHAET CUUTHI-
BaTh 3aIpPOIIEeHHbIE JaHHBIX. {18 KakJOro npounTaHHOTO OJ0Ka cep-
Bep cpaBHuBaeT SCN, mosyuyeHHBIN 14 3ampoca, ¢ SCN Bcex TpaH3akK-
nuii, KOTOPbIe 3aTPATUBAIOT HAXOIAIIMECS B 9TOM 0JIOKe M YIOBJIETBO-
pAmoIKe 3aIpocy cTpoku. Eciau o0HapyKuBaeTca TpaH3aKIIuA ¢ 6oJiee
nos3guum SCN, uem y 3ampoca, TO cepBep OepeT JaHHbIe 13 CETMEHTOB
OTKAaTa, YTOOBI MOJYUNUTEL «COTJIACOBAHHYIO II0 UTEHUIO» BEPCHUIO OJIOKA
IaHHBIX, aKTYaJbHYI0 HA MOMEHT OTIPAaBKHU 3ampoca. VIMEHHO B 9TOM
CYTh MHOTOBEPCUOHHOM Momenu corsiacoBanHocTH mo urernuio (MVRC),
IIO3BOJIAOIIEN He CTABUTDH HA CTPOKU OJIOKMPOBKY uTeHUs. Ecau cTpo-
Ka o0HOBUTCA IIOCJIe Hauajla TpaHsakimuu, To Oracle mpocTo Bo3bMeT ee
60Jiee PAaHHIOIO BEPCUIO.

3. Kuuent B mocwsinaer SQL-komauay UPDATE mya o0HOBIEHUS CTPOKU
B Tabaumie EMP, KoTopas eilie He ObLlIa CUMTAHA B X0Je 00pabOTKHU 3a-
npoca SELECT, nociarnoro Kiaunenrom A. CepBepHLIii IIPOIlece moJayda-
et SCN 1714 9T0ii KOMaH/ALI M HAUNHAET BBIMOJHATH OIIEePAIlIIO.

4. Kauent B pukcupyer cBou nsMmenenusi. CepBepHBIN IIpoliecc 3aBepIma-
€T OIlepanuio, B YaCTHOCTHU, 3alINCHIBAET JaHHbBIE B OJIOK, COJEPIKAITUN
MOAU(UIIMPOBAHHYIO CTPOKY, 4TO mosBoJiderT Oracle ompemenutrs SCN
TpPaH3aKINU OOHOBJIEHU.

5. CepBepHBIil IIPOIIECC, BLIMOJMHAIOINIINN YTeHne oT uMeHn Kanenra A, 10-
XOJHUT A0 TOJBKO YTO MOAMMDUIINPOBAHHOTO 0;10Ka. OH BUJUT, UTO B 9TOM
0JI0Ke MMeloTcsA W3MeHeHUs, MMPOM3BeJeHHble TpaH3aKImell ¢ OoJee
no3gauM SCN, uem y 3ampoca SELECT. B 3arosoBke 6J10Ka cepBepPHBI
poIecc HAaXOMUT YKasaTesb Ha CeIMeHT OTKAaTa, COAep KaIluii JaHHbIe
B TOM Bue, B KaKOM OHU CYIIeCTBOBAJIM HA MOMEHT Hauajia TpaH3aK-
nuu Kamenta A. B KauecTBe pesyibrara sampoca SELECT sossparia-
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IOTCA CTPOKHU M3 CeIMeHTa OTKAaTa, TO ecTh KiaueHT A mosryuaeT corsaco-
BaHHYIO BEPCUIO JaHHBIX.

IIpomecc uTeHus ¢ TOAIEPKKOM MHOTOBEPCUOHHOM COTJIaCOBAHHOCTH IIPeJ-
cTaBJIeH Ha puc. 8.2.

Mzr nokasaau pabory momenun MVRC Ha mpumepe ABYX IIOJb30BaTesIeid.
Ho mpencraBbTe cebe 6a3y JaHHBIX, MTOAAEPKUBAIOITYIO OTHO WY HECKOJIb-
KO KOPIIOPATWBHBIX IMPUJIOKEHUNH, ¢ KOTOPBIMU OJAHOBPEMEHHO PaboTaioT
COTHH II0JIb30oBaTeeii. MexaHU3MbI o0eclieue s KOHKYPEHTHOTO JOCTyIIa
B Oracle 1mo3BoJIsII0T 130€KaTh O'POMHOI0 KOJIMYECTBA KOH(MPJINKTOB U, CJIe-
IOBATEJbHO, CHUMKEHUS IPOU3BOIUTEJIbHOCTH B YCIOBUSIX WHTEHCUBHON
Harpysku. Ha camom fmeJsie, ueM BhIIlle HATPY3Ka, TeM HaTJIgIHee IIPOsaBJIs-
1oTcsa gocrtounHcTBa mogeau MVRC.

m Knuent B

(SCN 113)

137 | D m

111 Korza KnneHt A Yyutaet cTDOKM, U3MEHeHUS
B cTpoke «Edward» ¢ 6onee no3guum SCN urHopupyrotcs

3HayeHune SCN

Puc. 8.2. MHOZOBQPCUOHHGR C02/laACOBAHHOCMb NO YMeHU

KOHKYpeHTHbIN J,0CTyn U NPOU3BOAUTENIbHOCTb

IIpounTaR onmcaHue BCEX IIArOB B MPEABIAYINUX IPUMEPax, Bbl, BO3MOK-
HO, pemuau, uyto Oracle — ouensr megnenuHas CYBI. Ho aTo He Tak. Bce
IIPOMBIIILJIEHHBIE TECTHI JOKashIBaioT, uro Oracle — ogHa M3 caMbIX GBICT-
puIx (ecau He camasi OvicTpasa) CYDB]l, npeacTaBieHHBIX CETOAHA HA PHIHKE.
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Oracle oGecrieunBaeT BLICOKYIO IPOM3BOAUTEILHOCTD IIPU Peaanu3arui MHO-
TOBEPCHOHHOI MOJ[eJI COTJIACOBAHHOCTHU II0 UTEHNI0, MUHUMUSUPYA U OT-
KJIaabiBass HEKOTOPHIe omepaliuy BBOAA/BbIBoAA. UTOOBI rapaHTUPOBATH
mejgocTHOCTh naHHBIX, CYB]l moskHA ymMeTh BOCCTaHABIWBATH 0a3y AaH-
HBIX B CJIydYae CUCTEMHOTO c00si. ITO 0O3HAUYAET, UTO JOJI?KEH OBITH CII0CO0
npuBecTu 6a3y B COCTOSIHIE, I'/ie IIPABUJILHO OTPAYKEHEI BCe M3MEHEeHNA, 3a-
¢dukcupoBaunHbie Ha MOMeHT c6osa. Oracle rapanTupyer 3T0, 3alMKUCLIBas 13-
MeHEeHHLIe JaHHbIe B 0a3y B MOMEHT (puKcanuu Tpansakiuy. Ho moCKoabKY
B JKypHaJIe ropasfo MeHblne nH(pOpMaIii, YeM B IIeJIOM 0JIOKe, BKJII0UYAIO-
IIeM M3MeHeHHbIe JaHHbIe, er0 3aliCh Ha AUCK 00XOAMTCS Iropasio AellleB-
ae. Oracle cOpaceiBaeT B sKypHaJI MH(GOPMAIUIO, KAK TOJBKO TPAH3AKI[MS
3a)KCHPOBaHA, HO OTKJIQALIBAET 3aIllICh M3MEHEHHBIX 0JIOKOB B 6a3y 10
TeX IOp, IIOKa He HAaKOIHNTCS HECKOJIbKO 0JIOKOB, UTOOBI 3aIICATL UX pa-
3oMm. C momoinbio xypuaaoB Oracle cmoco6Ha BOCCTAHOBUTE 0a3y, IO3TOMY
ommcaHHasd CTpaTerus yMeHbLIIaeT KOJHUECTBO IJIUTEJIbHBIX OIlepaliuii
BBOJa/BbIBOA.

Onguaako ropops o mpousdBogurtesbHocTu CYDB]l, mmeioT B BuAy He OJHU
JUITL Ollepaliuy BBOAA/BBIBOja. He BaskHO, HacKoabKo ObicTpo CYB]I
C HUMU CIIPABJISIETCA, €CJIU Ballla TPAH3aKITUA BEIHYKIeHA OJKUIATh CHATUA
OJIOKMPOBKM, YCTAHOBJEHHOUN B Apyroii TpaHsakinuu. Bbeictpas CYB]] mo-
JKeT 3aBEepIINTL OJOKUPYIOIIYI0 TPaH3aKIIMI0 ObICTpee, HO Ballla-TO TPaH-
3aKIIMA BCe PABHO «CTaJa, KaK BKOIIAHHAg», IIOKA 9TO He IPOU30HIeT.

ITockoabky GoabinuacTBO CYB]I BHITONHSAIOT U UT€HNE, U 3allUCh, a Oracle —
enBa jqu He equHcTBeHHasa CYDB]l Ha prIHKe, B KOTOPOil He IPUMEHAIOTCA
OJIOKMPOBKY UTEHUS, B Hell MpaKTHUYECKHU BCerjga MeHbIlle KOH(MINKTOB.
A pas KOH(PJINKTOB MeHbIIIe, TO 00IIasi IPOMYyCKHAA CIIOCOOHOCTD IIPU CMe-
IIIaHHOM Harpy3Ke BHIIIIE.

Kpome Toro, €cTh pasHble BUABLI IPOM3BOAUTEIbHOCTU. IIpOM3BOAUTEID-
HOCTB onepanuit CYB]] nusmepsaeTcsa B MUJIJIUCEKYHIAX, a IPOU3BOIUTEIb-
HOCTh Pa3pabOTUYMKOB IIPUJIOKEHUI — B MecArnax. IlockoabKy npu padore
¢ Oracle BosHuKaeT MeHbIIIe KOHQJIUKTOB, IPOrPaMMUCTAM He HYKHO Tpa-
TUTH BpeMs Ha usobpeTeHre 00XOIHBIX My Tel IJId NX 00paboTKU.

Mer He yTBepaxgaem, uro Oracle — equucrBennas CYB]I, obecneunBaromiass
peiltierre Ipo0IeM KOHKYPEHTHOTO JOCTYIIa, KOTOPOe II03BOJISAET rapaHTH-
POBATh IIEJIOCTHOCTDH NaHHBEIX. HO MOJe/ib MHOIOBEPCHOHHOM COrJIacOBaH-
HOCTH IIO YT€HHIO ITIO3BOJIAET IIOJIYUNUTHh HEIIPOTHUBOPEUYNBOE ITpeJCTaBJIeHE
TaHHBIX 0e3 JIMITHNX KOH(MIMKTOB M He Ipuberas K pPasJuYHBIM XUTPO-
CTAM Ha IPHUKJIAJHOM YPOBHE. ECJIM BBl IOAYMAJIN, 4YTO MbI (DAHATEI CXEMBI
o6noxupoBauusa Oracle, — 4To 3K, TaK OHO 1 €CTh.

Pabouune obnactm

B Bepcum Oracle9i mosaBuiics HOBBIM MeXaHM3M, NMEIOI[UII OTHOIIEHME
K KOHKYPEHTHOMY IOCTYIly, — MeHemxep paboumx obiaacreit Workspace
Manager.
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Pabouas obracmev (workspace) — aTo criocod n30IUPOBATE JAHHBIE OT M3Me-
HeHuil B o0IeM OKpy»keHuu 6asbl maHHBIX. Workspace Manager perraer
3Ty 3aJavy, co3aBasd BepCUM TaHHBIX, CIIeIIu(pUUHbIE A OTHOI paboueit
obsactu. CosgaBasa pabouyio 00J1acTh, BBI, IO CYIIIECTBY, CO3JaeTe MOMEH-
TAJbHBIN CHUMOK JaHHBIX B 3TOM 00JIaCTU Ha KOHKPETHHIIA MOMEHT BpeMe-
Hu. Ilocaenyiomnire n3aMeHeHUA AAHHBIX M3BHE 9TOI paboueii obJyiacTu He
CKasKyTCs Ha TOM, KaK OHU BUAHBI B camMoi paboueit o6sactu. 1 Hao6opor,
JI100bIe U3MEHEHU s, IPOU3BeleHHbIe BHYTPHU paboueii 001acTH, HE BUTHEI
BHEIITHUM II0 OTHOIIIEHUIO K Heil ob3oBareaaM. VaMeHeHnsa JaHHBIX B pa-
0oueil 00JIaCTH BUAMMEI TOJIBKO APYTHUM II0JH30BATEIAM B 9TOI 00JIACTH.

Paboune 061acTH ITO3BOJIAIOT CO3IaBATh pPa3AebHbIe OKPYKeHUS AJIA CIIe-
IUaJbHBIX Iesieii. MOKHO B3ATH JAaHHBIE HAa KaKOW-TO MOMEHT BpeMeHU
IJIS aHAJIN3a UCTOPUM WU BBLIMOJHATH AHAJNN3 THUIIA «UTO €CJIU», UTOOBI
IIPOBEPUTH, KAK OTPAa3sATCA Ha 00IIel KapTUHE Te NN NHbIe U3MeHeHUA, He
3aTparuBasi Ipy STOM OCHOBHYIO IPOMBIIIJIEHHY0 6a3y TaHHBIX. OOBIUHO
IJIS TAKUX OIepalnuii IPUXOIUTCA CO3JaBaTh KOMUIO 6a3bl JaHHBIX, HO pa-
6oune 00J1aCTH TO3BOJIAIOT COKOHOMUTE BPeMs 1 PECYPCHI.

Peannsauus pabounx obnacren

B ocHoBe pabounx obJiacTeil — MOAIeP KKa HECKOJbKUX BEPCUM OTHUX U TeX
JKe maHHbIX. UTOOBI BOCIIOJIL30BAThCA paboueil 00JIACTHIO HJIS XPaHEeHUS
BepcuU TabJUITLI, HY;KHO cHavYaJa Pa3peIiuTh IJA 3To TabJIUIbl MHOTO-
BEPCHUOHHOCTh. JTO MO3BOJAET cheaaTh Workspace Manager. Eqununei
MHOTOBEPCUOHHOCTHU ABJAETCS CTPOKa. Ecau Asa TabauIlbl BKIOUEHA MHO-
FOBEPCHUOHHOCTD, TO [IJIsI KAXKJI0M ee CTPOKM MOJKET MOAAEPKUBATHCSA He-
CKOJIbKO Bepcuii. Bepcuu CTPOK XpaHATCS B TOH sKe TabJIUIle, YTO U UCXOH-
HbIe CTPOKU. MH(ppacTPyKTypa MHOIOBEPCUOHHOCTY HEBUIMMA II0JIb30BAa-
TeJIAM 0435l JAHHBIX; IPUJIOKEHNS 3aIIPAIINBAIOT, OOHOBJISIOT, BCTABJIAIOT
¥ YOAISIOT JaHHbIe TOYHO TaK JKe, Kak u paHbiie. [[Jig BKIIOUEeHU MHOTO-
BepcuouHOcTH Workspace Manager meperMMeHOBBIBAET TAOIUILY U J00aB-
JIsIeT B Hee HeCKOJIbKO CTOJIOIOB JJIs XPaHEeHUs MeTaJaHHbIX, 3aTeM CO3/a-
eT IIpeJiCTaBJIeHIe MHOTOBEPCUOHHOM TaOIUIIBI C TEM JKe UMeHeM, UTO Y UC-
XOJHOMU, U OIIpeesideT HaJ oTUM mpeacTaBiaenreM Tpurrepsl INSTEAD OF
I BeImosrHeHuss DML-onepamnuii.

YT00BI CAOKOHOMUTE MECTO U m30eKaTh Ay0JaupoBanus, B paboueil o0acTu
XPaHATCA TOJbKO N3MEHEeHUS JAHHBIX.

Paspermraercsa cosgaBaTh mepapxuu pabounx objaacTeil, IpuueM y OJHOTO
paboueii 0061acTH MOKeT OBITh HECKOJIBKO poauTeseii. Bce onmcanHble HH-
JKe oIleparuu ¢ pabounMu 00JIaCTAMU 3aTPAruBaOT KaK caMy 9Ty 00J1acTh,
TakK u ee pogureieii. MEoroyposuessle paboune 00JIaCTy MO3BOJIAIT TOY-
Hee YIPaBJIATH N30JANNEH N3MEeHEeHN I B MHOTOBEPCHOHHBIX TabJINIaX.

Hns peanusanuu pabounx ob6jacteir Oracle BKJIOUaeT B CTPOKHU TAOIUIIHI
MeTafaHHbIe. B cocTaB MeTafaHHBIX MOYKET BXOAUTH, B UaCTHOCTU, BPEMEH-
Has MeTKa, IIOKa3bIBAIOIad, KOrJa ObLI0 IPOU3BeIeHO N3MEHEHNE, YTO II0-
MOTaeT aHAJIU3UPOBATh aKTUBHOCTE B paboueit o6sacTi. MeTKU TPUMEeHUMBI
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M K TOYKAM COXPaHeHUdA, MO3BOJASA MOJYUYUTh UCTOPUIO BCEX M3MEHEHUM
IJIST Ka)KIOW BepcuU CTPOKM, CO3JaHHOM B TOUKe coxpaHeHus. Hanmuwme
BPEeMEHHOI MeTKHU JaeT MOJbh30BAaTeJI0 BOBMOXKHOCTh BePHYTHCA HA3a/d BO
BpPEeMEeHU U B3TJIAHYTHh Ha 0asy JAHHBIX C TOUKM 3PEHUs TeX U3MEeHEeHUI,
KOTOpbIe IPOMBOIILIN B HEMl HAUMHAA C 9TOr0 M KOHYAS KAKUM-TO IPYTUM
MoMeHTOM. MOYKHO CUMTATh 9TO BapMAHTOM PEeTPOCHeKIIUU (CM. IJIaBy 3)
IIJIsI OTPAaHMYEHHOT0 Habopa TabJIunII.

JOomoIHNTEILHO MOYKHO YKa3aTh, YTO KOHKPETHAA BePCUs JaHHBIX B pado-
yei 00I1aCTH JeCTBUTENBHA TOJbLKO B TEUEHUE OIPEIeI€HHOTO IIPOMEKYT-
Ka BpeMeHu. Hampumep, MOXKHO BHECTU M3MeHEHNs, KOTOphbie OyAYT BUJ-
HBI IIOJIL30BATEJIM paboueil o0JacTHM B TeueHHe CJeAyIOMUX 24 4acos,
a IIOTOM MCUE3HYT.

YV paboumx obGJiacTeil MMeEIOTCA COOCTBEHHBIE MEXAHU3MBI OJOKHPOBKHU,
IIPUMEHHMEbIE TOJIBKO K APYTUM II0Jb30BaTEIAM BHYTPU TaHHON 00JIACTH.
Mo:KHO TTOCTaBUTHL MOHOIIOJBHYIO OJIOKMPOBKY Ha CTPOKY, HO OHAa IPENOT-
BPaATHUT JOCTYH K 9TOI CTPOKe JIUIID AJIA MoJb30oBaTeseil paboueii o6racTu.
ITonn3oBaTenu, He BXOAMAIINE B pa00UyI0 00JIaCTh, IIO-IIPEKHEMY MOTYT UH-
TaTh U U3MEHSTDH NUCXOAHbIE NaHHble. Takoil MeXaHu3M MMeeT CMBICII, II0-
CKOJBbKY U OJIOKMPOBKM, U paboure 00JacTU IIPU3BAHLI N30JIUPOBATEL JaH-
HBIe OT u3MeHeHuii. Pabouas o06JacTh CyIIIeCTBYeT BHE I'DAHUI] CTAHIAPT-
HOM 0a3bl JAHHBIX, I0ITOMY OJOKMPOBKHU B HEM M B CTaHAAPTHON 0ase He
IOJI?KHBI 3aBUCETH JPYT OT APYyTra.

Onepauuu B paboyer obnactu

K pabouum o6sracTssM IpUMEeHUMBI TPU OCHOBHBIX OII€PaIlU:
Omxam (rollback )

Mo:kHO OTKAaTUTh UBMEHEHUS U BePHYTHh Ppabouyio 06J1aCTh B COCTOSAHUIE
Ha MOMEHT ee co3qaHusA. PaspeliaeTcs TakKe pacCTaBUTh TOUKU COXPAa-
HEeHUs, II03BOJIAIOIME BEIIOJHUTD OTKAT K COCTOSHUIO HA IPeAbIAY I
MOMEHT BpeMeHH.

Arxmyaausayus (refresh)

ITox akTyanmsarueil MOHMMAaeTCs CUHXPOHU3AINA JaHHBIX B padboueii
00J1aCcTH C JAHHBIMY B OCHOBHOH 0a3e. 9TO MOMKET OKa3aThCs II0JE3HbBIM,
ecJix TpedyeTcs co3gaTh pabouyio 06JIaCTh KAK MOMEHTAJbHBIA CHIMOK
ITAaHHBIX HA KOHeIl JHsA. B mosHoub pabouas 00/IaCTh aKTyaJIn3UPyeTCa
¥ OTPakKaeT COCTOAHME 0a3bl 3a IPEeALIIYIIUHA 1eHb.

Crusanue (merge)

Omepamnus CIUSHAS IEPEeHOCUT U3MEHEeHU A, IIPOU3BeJeHHbIe B paboueil
00JI1aCTH, B ee POAUTEIBCKYIO 00JIaCTD.

JIerkKo moHATh, UTO OIlePAIlNU aKTyaJu3allui U CAUAHUA MOTYT IPUBOIUTH
K KOHQJIUKTAM MeKAy JaHHBIMU B paboueil o6yacTu u B ee poxurese. Cuc-
TeMa yhOpaBJeHus paboumMu O0JACTSIMHU OTCIEKUBAET KOHMIMKTHI IJId
KaK 0l TaOaUIIbl; PASPEIINTEh UX MOMKHO BPYYHYIO.
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YcoBepLieHCTBOBaHUA B MexXxaHU3me pa60=mx obnacren

Workspace Manager Tecuo unterpuposas ¢ CYB]I Oracle. B sepcuu Oracle
Database 10g menemxep padbouux obJjacTeil ObLI yCOBEPIIEHCTBOBAH 1 Te-
TIephb JOIMyCKAeT SKCIOPT ¥ MMIOPT MHOTOBEPCUOHHBIX TAOJIUI] 1 MAaCCOBYIO
3arpys3Ky JaHHBIX B TaKue TAOJUIILI ¢ TOMOIIbIo mporpaMMbl SQL*Loader.
Takxe ompeaeeHbl COOBITHAA, BOSHUKAIOIINE IIPX OIePaUsaX ¢ padounMu
00J1acTAMY, ¥ Pa3pelIaeTcs CO34aBaTh HEIPEPLIBHO aKTyaIN3NPyeMbIe pa-
6oune obacTu.

B Bepcuu Oracle Database 11g sTa TeHAeHIIMS IOJyUYNIa pa3BUTHE: J00aB-
JIEHBI IOLCKA3KH OIITUMU3ATOPY W PACIIMPUJICA CIHEKTP 00CIYKUBAIOIIIX
olneparnuii, IPUMEeHNMBIX K MHOIOBEPCUOHHBIM TAOJIUIIAM.



Oracle n 06paboTka TpaH3aKLun

O neHHOCTH MHGOPMAIITMOHHBIX CHCTEM MOYKHO CYAUTh IO MOCTOAHHO pac-
TYIIeMy KOJHUYECTBY TPaH3aKI[Uii, oO0pabaTbIBaAeMbIX 0a3aMu JaHHBIX BO
BceM Mupe. TpaH3aKIuy — 9T0 QYHAAMEHT BBIYUCIUTEIbHBIX CUCTEM AJIA
6usueca. Bojee Toro, MeHHO 13-3a 00PAOOTKY TPAH3AKIINHA BEIUNCIUTEb-
HBbIEe CHCTEeMbI CTAJM TaKUMM, KAaKMMH Mbl MX ceiiyac BuguM. B 1970—
1980-e mporpecc B obsactu 6osbiux OBM (mainframe) obecmeumnBajics
HaKeTHOUM aBTOMAaTH3allell OCHOBHBLIX OM3HEC-IIPOIIeCCOB, HaIpuMep O0yx-
raJTepcKoro yuera U HauucJeHUA 3apmiaaThl. Ho ¢ mocTeneHHBIM BHEApPE-
HHEeM TPaH3aKIUN HaMeTHJICA IIepexXxol OT ImaKeTHOil o0paboTKM K HHTe-
PaKTUBHOMY B3aMMOJEMCTBUIO II0JIb3oBaTeJjiell ¢ cucremoii. Tak mosBu-
JIVCh Ha CBET CUCTEMBI OIlepaTUBHOM 06paboTku Tpamsakuii (online trans-
action processing, OLTP). B 1980-x BuIumciauTeabHad UHPPACTPYKTypa
Teperria oT 60JbIMUX MEeHTPaTIbHBIX IBM ¢ TpoCTHIME TepMUHATIAMY K Je-
IeHTPaJIN30BaHHOM 00paboTKe Ha 6a3e apXUTEKTYPHI KJIUEHT/cepBep, AJIA
KOTOPO¥ XapaKTepHBI IePCOHATbHBIE KOMITBIOTEPHI C TPaGUIecKUM NHTED-
(deiicom 1 MOCTYI IO ceTH K 0a3aM AAHHBIX, PACIIOJOMKEHHBLIM Ha APYTUX
MaIluHAaX.

PeBosIoIMOHHOE IOSBIEHNE apXUTEKTYPhl KJUEHT/cepBep IIOPOAUJIO T'O-
pasmo 6oJiee YIOOHBIN ITOJIB30BATEIbCKUM MHTEPdEC 1 TO3BOJIUIO YMEHDb-
IIUTH CTOMMOCTD allllapaTHOI'O ¥ IPOrPaMMHOT'0 00eCcIIeUeHN A, OTHAKO Pas-
paboTka, aIMUHUCTPUPOBAHNE U Pa3BepPTLIBAHNE CHCTEM YCJIOKHUJINCD.
CrycTsa ecAaTh JIeT CUCTEMHBIE MU HUCTPATOPHI yiKe He MOTJIU CIIPaBIATh-
¢4 ¢ 3afjaveli yIIpaBIeHUA THICAUaMU KJINEHTCKUX MAIIUH U JeCATKaMU CeP-
BEPOB, MOITOMY BO BTOpoit mosoBuHe 1990-x Habiiozasicsa BO3BpAT K IeH-
Tpaausalun, OJHUM U3 IPOSIBICHUH KOTOPOil cTanu grid-cucreMsl (KpaTKo
omucaHHbIe B ryase 1). Ciaenys Kypcey mepemes, Kopooparus Oracle coeep-
IIeHCTBOBAJIA U IpucIiocadauBaga apxuTeKTypy cBoeit CYB]l K obciy:xu-
BaHUIO BCe OOJIBIIETO KOJIUUECTBA TPaH3aKIIUIA.
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B sToii riiaBe mbl paccmorpum ocodenunoctu CYB]I Oracle, mosBossiromue
eli CIIPaBJIATHCS K OTPOMHBIM IIOTOKOM TpaH3akiiuii. MHOroe Tak MM MHA-
4ye OBLJIO 3aTPOHYTO B IPYTHUX IJIaBaX, HO cefiuac MbI XOTUM OOCYAUTH BCe
B cBeTe ucinoab3oBanusa B 6oapmux OLTP-cucremax.

OcHoBbl OLTP

IIpex e uem obcyxaath cnerudury OLTP B Oracle, mpusegem craugapT-
HOe oIpeje/ieHre OIePaTHBHOM 00pab0TKU TPaH3aKIIIA.

YTo Takoe TpaH3aKuunsa

ITousiTHe TpaH3AKIINY M MEXaHN3MEI paboThI ¢ Tpau3akmuamu B Oracle 06-
cysKmaauch B riase 8. HamoMHUM, 4TO mpaH3akyueil Ha3bIBaeTCA JOTrnye-
CKasd eqUHUIA PabOThI, KOTOPAS JOJIKHA OBITh BBIITOJIHEHA [OJHOCTHIO U
He BBIIOJIHEeHAa BoBce. Jlio6asd TpaH3aKIMA OOBLIYHO COCTOUT M3 OJHOU MJIU
HEeCKOJIbKUX KOMAaH] sS3bIKa MaHunyJaumpoBauusa gaHHbIiMu (DML), Takux
kak INSERT, UPDATE, DELETE, u 3asepiaerca au6o xomaugoin COM-
MIT, menarorieil u3MeHeHUA MOCTOAHHBIMU, J11100 KoMmaumoii ROLLBACK,
OTMEHAIONIEN NBMEeHEHUA.

B kumaccuueckoit kaure o6 OLTP M:xuma I'pesa (Jim Gray) u Anpgpeaca
Poiitepa (Andreas Reuter) «Transaction Processing: Concepts and Tech-
niques» (usgarenbcTBo Morgan Kaufmann, cm. npunosxenue 2) ObIJI0 BBe-
neno mousaTue ACID-cBoiicTs Tpanzaknuu. TpaH3aKIIusA JOJIKHA 001a1aTh
CcJIeqyIONIMMU CBOMCTBAMMU:

Amomapnocms (Atomic)

TpaH3aKI[id BHIIOJHAECTCS WM He BHIIOJHAETCS KaK efuHOoe, HeJesIi-
MoOe IIeJIoe.

Henpomusopeuusocmu (Consistent )

33_BepH_IeHHaH TPpaH3aKI A OCTaBJIAET USMEHEHHbIe JaHHbI€ B HEIIPOTH -
BOPEUYNBOM KOPPEKTHOM COCTOSHUM.

Hsonuposannocms (Isolated)

JI00ast TpaHB3aKIUs BBIIOJHSAETCA HN30JNPOBAHHO M HE OKAas3bIBaeT
BJIMAHUSA HA COCTOSHNE APYTUX TPAH3aAKIIUH.

Ioneoseunocmo (Durable )

Namenenusa, npousBeqeHHbIe 3a()IKCUPOBAHHON TpaH3aKI[Hell, II0CTO-
AHHBI.

Ecau TpaH3aKIuM BHIIOJHSIOTCSA IIOCJeI0BaTeIbHO — OHA 34 IPYTroit, — TO
rapantupoBatb ACID-cBoiicTBa oTHOCHUTENBHO mpocTo. Kakmasa Tpausak-
s HAYMHAETCS B HEIIPOTHBOPEUMBOM COCTOSHWU, OCTABJIEHHOM IIPEABI-
IyIeil TpaH3aKI[KeH, U B CBOIO OUepeab OCTABJISET JaHHBIE B HEIIPOTHUBOPE-
YHUBOM COCTOSHUU IJIA CIAEAYIOIIeH TpaHsaKkIiuu. B ciyyae KOHKYPEHTHOTO
moctyma miaa obecneuenusa ACID-cBOHCTB OJHOBPEMEHHO BBITOJIHAIOITAX-
cA TpaHB3aKIUI HEOOXOAUMBI CJIOYKHBIE MEXaHU3MBI OJIOKMPOBKY U KOOP-
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muHAnuu. B riaase 8 moamep:kka OJOKMPOBOK U KOHKYPEHTHOI'O IOCTYIIA
B Oracle paccmaTpuBaInCh JOCTATOUYHO IIOAPOOHO.

Y10 o3Ha4yaeT OLTP

OnepaTuBHYI0 00pabOTKY TpPaH3aKIMN MOYKHO OIIPEIEJISTh II0-PasHOMY:
KaK BUJ BBIUUCJEHUI, 00JamaloIluii ONpeIeIeHHbIMU XapaKTepUCTUKA-
MU, UJIN KaK cI0c00 BBIUMCJIEHU, IIPOTUBOIIOJIOKHBIN TPAaAUIIMOHHON Ma-
KeTHO# 00paboTKe.

O6LMe xapaKTepUCTUKU

BoapmuucTey OLTP-cucrem mpucyiiu cienyioliniue obIue XapaKTepu-
CTUKU:

IlnomHAwLit nOoMmoK Mpan3aKyuil u 60abUL0e KOJULEeCE0 NoJLb3068ameJiell

Bo muorux komnauusx OLTP-cuctemMbl — ocHOBa ITOBCEeIHEBHOUN pabdo-
THI, IIOATOMY Harpyska Ha HUX U KOJIMUECTBO II0JIb30oBaTesieli 6oJbIie,
yeM y J000H APYTroy UCI0JIb3yEeMOU B OPraHMU3aI[u CUCTEMBI.

Yemko onpedenerHble mpeO0BAHUA K NPOU3BOOUMELbHOCU

OLTP-cucTeMbl — CTep:KeHb BaKHeHINNX Ou3Hec-oleparuii, mI03TOMY
BpeMs peaKIuy Ha AeMCTBUSA IOJIH30BaTEI JOJIKHO OBITh peacKasye-
mbIM. [Ipu paspaborke OLTP-cucTeM yacTo 3aKJI0YAETCS COTJIAIIICHME
00 ypoBHe obcays:kuBauua (Service Level Agreement), B KoTopoMm oro-
BOPEHO OKHUIaeMOe BpeMs peakIlnum.

Buvicoxas docmynnocm

Kak nmpaBujo, Takue CUCTEMBI CYUTAIOTCA OTBETCTBEHHBIMU IJid Pabo-
ThI IpeanpuaTusa (mission-critical), mpocToit KOTOPBEIX 00XOIUTCA BECh-
Ma Joporo.

Macwmabupyemocmb

C1rocoOHOCTH K HapaluBaHUIO IIOTOKA TPaH3aKI1ii 0e3 CyIeCTBeHHOTO
CHIKEHUSA IIpousBoguTeabHOCTH mo3BoasAeT OLTP-cucremam mepeHo-
CUTB KoJIeOaHUA aKTUBHOCTHU II0JIb30BaTEJIEH.

B nByx cimoBax, OLTP-cucrema moskHa 00eCHeYMBATH IIPEACKA3YEMYIO
MIPOM3BOUTEIBHOCTD B JIF000€ BpeMs He3aBUCUMO OT Harpysku. JIro0bie He-
MOJIAAKY B TAKUX CUCTEMAaX MOTYT IIOBJUATH Ha Pa0OTy OPraHU3aIlMU B 11e-
JIOM, YTO OTPA3UTCA HA JOX0JaX U MPUOBIIHLHOCTH.

OnepaTuBHas U NakeTHasi o6paboTka

OnepaTtuBHas 06pab0TKa TpaH3aKIIUHA MOApPasyMeBaeT MPAMOe JUaJOoroBoe
B3amMOJeliCTBEe MeKIy CHCTEeMOIl U ee IoJib3oBaTenaaMu. Ilosb3oBaTesb
BBOAUT WK 3aIlpallliiBaeT NAaHHBIE C IIOMOIIBIO (POPM, B3aMMOIeHCTBY
c obcay:kuBaloIiei 0a3oi JaHHBIX. PeqaKTUpoOBaHWEe U KOHTPOJb JaHHBIX
MIPOU3BOATCS BO BPeMsI BBIIIOJHEHUS TPAH3AKIINN, MHUINAPYEMbIX MOJIb-
30BaTeJIAMU.
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ITakeTHas o0paboTKa IPOMCXOAUT Oe3 ydacTus MHoJib3oBareseii. ITaxeTsr
TPaH3aKINi mepesarmTcsa oopabaTeiBaroleii cucreMe n3 gaiiaos. QoK
O0BIYHO 3aIIMCBHIBAIOTCSA B IIPOTOKOJIBI M AHAJIU3UPYIOTCA IIOJIb30BATEISIMU
uam omeparopamu moanuee. IIpaktuuecku Bo Bcex OLTP-cucremax mme-
I0OTCA IIaKeTHbIe KOMIIOHEHTHI: 3aJaHNA, KOTOPbIe MOXXHO BBIIIOJIHUTH B II€-
puoabl 3aTUIIIbA. 3'[‘0 MOKeT GI:ITI: COoCTaBJIeHHuEe OTYeTOB, I'eHepanusd ILjaa-
TeKHBIX BEJJOMOCTEI, BEITIOJHEHNE OyXTaJITEPCKUX IIPOBOJOK 1 TaK JaJiee.

Bo MHOrux KpymHBIX KOMIIaHHAX Oojbinre OBM, opueHTHpPOBAHHLIE HA
MaKeTHYI0 00paboTKy, HaCTOJMbKO IJIYOOKO MHTETPUPOBAHEI B KOPIIOPATHB-
HYI0 THQPACTPYKTYPY, UTO OTKA3 OT HUX WJIU 3aMeHa UeM-TO APYTUM He-
BO3MOJKHBLI. Ha mpakTuKe uacTo co3maioT «(ppouTaabubie» OLTP-cucre-
MBI, IPEJOCTABJAIONINE OCOBPEMEHEHHBIN NHTepdeic K TAaKUM yHAaCJIeI0-
BaHHBIM pelreHuaM. IlonbzoBarenu BBoaaT Tpaunsakiiuu B OLTP-cucremy.
Ha ocHOBe BBeJIeHHBIX JaHHBIX CO3AI0OTCsA MaKeTHBIE (Dailabl, KOTOPHIE I10-
JIaloTCA HA BXOJ YHACJIEeLOBAHHBIM ITPUJIOKEHUAM.

ITo 3aBepienny MakeTHOM 00pabOTKY 13 MTaKEeTHOM CUCTEeMbI U3BJIEKAIOTCA
IaHHBIE, C IIOMOIIBI0 KOTOPhIX akTyanamusupyerca OLTP-cucrema. B pe-
3yJIbTaTe MOJIb30BATEJN NUMEIOT PA3BUTHIN UHTEP(DEiCc, JOITyCKAIOIIUN OIIe-
PaTUBHYIO IIPOBEPKY U pedaKTHUpPOBaHUe MH(POPMAINHN, a IOTOK AAaHHBIX
yepes3 MOJIEPHU3UPOBAHHYIO IAKETHYIO CUCTEMY He IpepPhIBaeTCA. XOTs, Ha
MEePBBIN B3TJISAN, TAKOM IIpoIlecc 00X0AUTCA JOPOTO, OOBLIYHO OH Bece Ke 60-
Jlee IpUeMJIeM, UeM paAuKajabHasa 3aMeHa cTapoil cucreMbl. IIpobiema oc-
JIO}KHAETCA eIlle U TEM, UTO CTaphble CUCTEMBI YacTO ILJIOX0 JOKYMEHTHUPOBA-
HBI, a Te, KTO 3HaeT, KaK OHM YCTPOEHHI, y:Ke paboTaioT B JPYrOM MecTe
WJIY YIILIU Ha IIeHCUIO.

Wuanyctpua GUHAHCOBBIX YCJOYT — JUAEP B TeXHOJOTHUU 06pabOTKU TpamH-
3aKIU, II09TOMY UHTEPQENC C YHACTeJOBAHHBIMY IIPUJIOKEHUAMU HEPE-
KO MO’KHO BCTPETUTh B 0aHKAaX U CTPAXOBBIX KoMOauusax. Hampumep, ¢ mo-
MOIITbI0 (PPOHTANBHBIX OIIEPATUBHBIX CUCTEM OOBIUHO BBOJATCA 3aABIEHUSA
0 BBIILJIATE CTPAXOBOT'0 BoaMelleHusA. Ilocyie TOro Kak 3asBjeHUEe BBEIEHO
¥ 0100peHo, OHO MepesaeTcs B YHACIEIOBAHHYIO CUCTEMY IJIA JaJlbHenel
00paboOTKM U BBIILJIATHI.

ITens Takux cpemers Oracle, Kak mepeHoCHMMbIe TaOJIMYHBIE IIPOCTPAHCTBA
u mogcucTemMa Streams (o6cyskmaiorcs B riaase 13), — obecrieunTsh HEOOX O~
myio pacupegeneHasiM OLTP-cucreMmaM GyHKIIMOHAJIBHOCTE B 60Jiee KpaT-
KUe CPOKHU, YeM Y TPAAUIMOHHBIX ITIaKETHBIX CUCTEM.

OLTP m cpeacTBa OusHec-aHanusa

CMmernranHas pabouas Harpyska — OLTP u reHepaiiusa oT4eTOB — HCTOUHUK
MHOTHX IpobJieM obecreueHns MIPOU3BOIUTENILHOCTH U IPEIMET KapPKUX
cnopoB. MHAyCTPUS XPaHUIUIN JaHHBIX 3aPOAUJIAChH B Pe3yJabTaTe 0CO3-
HaHuA Toro gakra, uro OLTP-cucTreMbl He cIIOCOOHBI TapaHTUPOBATH TPe-
0yeMy0 IPOMYCKHYIO CIIOCOOHOCTH, OZHOBPEMEHHO 00CIy:KUBas HArpys-
KY, CBA3AHHYIO ¢ 00pab0TKOII OIPOMHBIX 00BEMOB MCTOPUUECKUX JaHHBIX
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U BBITIOJTHEHHMEM ITIPOM3BOJIBHBEIX 3aIIPOCOB, KOTOPBIE€ YaCTO IIPEAbABIIAIOT
COTPYAHUKU, 3aHATHIE, HAIIPXUMEDP, AaHAJIU30M MHOT'OJIETHUX TPEHOOB.

IIpo6iema He B meduIuTe BBIUMCIUTENIbHBIX MOIIHOCTEI; caMU CIIOCOOBI
MOJEJMPOBAHUS, XPAHEHUS M JOCTyla K NAaHHBIM IPUHIUINAJIBHO DPas-
auyHbl. Ileas npoexkTupoBanua OLTP-cucTem — aHaM3 u aBTOMAaTHU3AIIUA
OM3HEeC-TIPOIIECCOB C TAPAaHTUPOBAHHON MPOU3BOAUTEIHHOCTHIO HA XOPOIITO
M3BECTHOM Habope TpaH3aKIIUH W moJib3oBaTeseii. Pabouasa Harpyska cos-
IaeTcsa MHOMKECTBOM KOPOTKUX M UETKO OIpeaeeHHBIX TPaH3aKInii, B OC-
HOBHOM, TPAaH3aKIIUHA 3aII1CH.

Cucrema O6usHec-aHaJIM3a 00OBIYHO OIIePUPYeT 0ojiee KPYIHLIMU 00'beMaMu
IaHHBIX, KOTOPHIE 3a4acTy0 COOMPAIOTCS M3 PA3HBIX UCTOUYHUKOB U COAEP-
JKaT JuuHHBIE ncTopuu. CxemMa XpaHUJININA JaHHBIX, KaK IPaBUJIO, Aaje-
Ka OT IIOJIHO#T HopMausaluu, ontTuMaabHoi 111 OLTP-cucrem. Kpome To-
T0, XPAaHUJUIIA JaHHBLIX MOAAEPKUBAIOT IPOU3BOJIbHBIE 3alIPOCHI, TaKke
MaJjioe KOJIMYECTBO KOTODPBIX — CEPhe3HAdA HarpysKa JJIA CUCTEMBI BBUIY
CJIOXKHOCTHU 1 00'beMa 00pabdaThIBAEMbIX JAHHBIX.

Tenepamnusa oTueToB 1 OIIpPOC JaHHBIX ecTh U B cocTraBe OLTP-cucrembl, HO
MacIITab ¥ 4acToTa 00BIYHO KOHTPOJIUPYIOTCS 60Jiee CTPOro, UeM B XPaHu-
auinax gaHHeiXx. Hanpumep, B 6ankoBckoit OLTP-cucreme MoryTt BeTpe-
YaThCSA 3aIIPOCHI O COCTOSIHNY KJIMEHTOB 1 0 0aJaHCax CUeTOB, HO He TPaH-
3aKI[UY, OXBATHIBAIOIIIE HECKOJIbKO JIET.

Tununuuas OLTP-cucrtema ctpoutcs us ¢opM, C MOMOIIbI0 KOTOPBIX MOYKHO
IPebIBIATH CTPOTO OIpeeIeHHbIe 3alIPOChI, BEITTOMHAEeMbIe 3(h(GeKTUBHO
¥ He MOTPeOIAI0Ie Pecypehl cBepxX Mepbl. OMHAKO IIOCHEIIHbIe BBIBOALI —
HanpuMmep, uTo B OLTP-cucreme He MOKeT OBITH PA3BUTHIX CPEACTB 3aIIpo-
ca, — He Bcerja cipaseaiuBbl. BBoa/BeiBog B 6oabinuuacTBe OLTP-cucTem
npumepHO Ha 70-80% cocrout mua omeparuii urenusa u Ha 20—-30% — us
omeparnuit sanucu. TpaH3aKIUU O0LIYHO 3aIPAIINBAIOT KaKKe-TO JaHHbIe,
HaAIIpuMep KOALI TOBAPOB, MMeHA KJIMEHTOB, 0aJlaHChI CUETOB, YPOBHU
CKJIAZICKMX OCTATKOB U TaK JaJjiee. 3alpPOoChl, ONITUMU3NPOBAHHEIE 10 KOH-
KpeTHbIe Ou3Hec-pYHKIINN, — OCHOBHOI Bua Harpysku Ha OLTP-cucremy.
IIpousBoabHBIE 3aIIPOCHI, AJIsI 00PAOOTKM KOTOPBIX HYXKHO IIPUBJIEKATh 00-
IIUPHBIA HA00Op JaHHBIX, BCTPEUAIOTCA TOPA3ao pexke.

Cucremsnl OusHec-aHaau3a Ha 6ase xpauuanil gauHbIXx 1 OLTP-cucreMbl
MOTYT 00paIaThbCs, 0 CYTHU, K OMHOM U TOU sKe MHPOpMAIIN, HO TpeboBa-
HUS, IPeIbABIAeMble K HUM B IIJIaHEe MOIIHOCTH IIPOIIECCOPOB, o0BeMa
OIepaTUBHON IaMATH U OPTraHU3alMM XPaHEeHWS NaHHBIX, KaK IIPaBUJIO,
COBEPIIEeHHO Pas3anuYHbl. I[09TOMY IIONBITKA IOAAEPKATH CMEIIIaHHYI0 Ha-
I'PY3Ky OKasbIBaeTcsa rmbesbHO#i Ana obeux cucreM. IIpomyxT Real Appli-
cation Clusters, moasusiuiica B Bepcuu Oracle Database 10g u peanusyzo-
Ui IUHAMUYECKOEe IIPeIoCTaBJeHNEe OOCIYKMBAHUSA, O3BOJISIET BBIIE-
JISITH PasHble Y3JIbI IO PasHble BUALI HArpy3Ku. Kpome TOoro, oH B KaKOI-
TO Mepe pelllaeT IIPo0JieMy CMEIIaHHON HArpy3KH Ha OAHY 0as3y JaHHBIX
(mpaBma, ¢ IPpUMEeHEeHNEM HeCKOJIbKNX 9K3eMILIAPOB).
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PasButune nopaep>xkm OLTP B Oracle

CYB/ Oracle go6uyace MIMPOKOro HpusHaHus Kak ocHoBHasas CYB]l misa
peanusanuu OLTP-cucTeM B BBIUYMCIUTENLHBIX IEHTPAX CPeIHEero Mac-
mraba. B Bepcuu Oracle6 Ob11u peain3oBanbl HepacIlupsaeMble OJIOKHPOB-
KU Ha YPOBHE CTPOK U COIJIACOBAHHOCTH 10 UTEHUIO (ABe BaKHEHIIINX 0COo-
6eranoctu OLTP B Oracle), Ho HacToAIuii pocT yncia moxkymnaresaei Oracle
nass OLTP-o6paboTku Hauasics ¢ Beixogom Bepcuu Oracle7. Umenuo B Heit
MOABUJINCH MHOTHE KJIIOUYEBbIe CPEeICTBa, a UMEHHO:

B

MHoromnoTouHsrii cepsep Multi-Threaded Server (MTS), uuiae — pasze-
JseMbIli cepBep;

paszenseMbrii SQL;

XpaHUMBbIe IIPOIeAYPHI U TPUTTEPHI;

moamep:kKa ctaHmapra XA;

pacmpefeeHHBbIE TPAH3AKIIUY U IPOTOKOJ ABYX(asHol hukcanmu;
peIInKanus JaHHBIX;

Oracle Parallel Server (OPS).!

Bepcuu Oracle8 wumeromasica (PYyHKIMOHAILHOCTh ObLja pacIIupeHa

U OOIIOJIHEHA HOBBIMU BO3SMOXHOCTAMM:

OyJ COeTUHEeHUIT;
MYJIbTUILIEKCUPOBAHUE COeTNHEHUIH;
CeKIIMOHUPOBaHUE JaHHBIX;
Advanced Queuing (AQ);
UHAEKC-Ta0JINIIbI;

pacipeneeHHBIN MeHem:xep 0moKupoBoK Distributed Lock Manager
(DLM) gas Oracle Parallel Server;

TPUITEPhI AJA PEeIlJIMIIMPOBAaHHBIX T3_6JII/II_I 1 IIapaJjijieJIbHOIro paciipo-
CTPaHEHUA PEeIlJINIIMPOBaAHHBIX TpaHBaKHHﬁ.

B Bepcuio Oracle8i 6b1m 100aBIeHBI CIAEeAYIOIINE yCOBEPIITEHCTBOBAHUA,
umesoriue otaHomrenne ¥k OLTP:

nmonmep:kka Java B aape CYB/I;

oAAep KKa pacipeaesileHHbIX KOMIOHEeHTHBIX TexHoJioruii: CORBA V2.0
u Enterprise JavaBeans (EJB) v1.0;

00MEeH COOOIeHUAMY THUIIa TyOIUKaINA/ToAINCKA Ha 6a3e TeXHOJIOTUN
Advanced Queuing;

OIlepaTUBHOE IIEPECTPOEHNE U PEOPTaHU3aAA NHIEKCOB;
MeHemxep pecypcoB Database Resource Manager (DRM);

OPS pa6orax y:xe B 1989 roay ua miardpopme DEC VMS, u B mociiegHeM mIpo-
MbIIeHHOM BeIycKe Oracle6 (Bepcus 6.0.36) ma miardopme NCR Unix, HO
ToJIbKO B Oracle7 9TOT IPOAYKT CTAJ IIMPOKO AOCTYIIHBIM, 00Jiee CTAGMIbHBIM
¥ MIOMYJIAPHBIM.



252 lnaBa 9. Oracle 1 06paboTka TpaH3akuuiA

® 3aIpoCHI K pe3epBHOI 6ase;

® JIaKeThl pellJInKallul, II03BOJIAIOIINEe IIDUMEHATh TPaH3aKIu1 Ha yga-
JIEHHBIX y3JIaX.

B Oracle9i sra TengeHuA Moaydunia JajJdbHeHIIee pa3BUTHE C MOSBIEHIEM
rexunogoruu Real Application Clusters, pacupocTpasuBIiieiil JoCTOMHCTBA
Oracle Parallel Server na OLTP-npunoxenusa. Haunnasa ¢ sepcuu Oracle
Database 10g Texnomorusi Real Application Clusters mogmep:xuBaer pas-
BepThIBaHUE AJA Momenu grid-Borumcienuii. OqHAKO MHOTHE BO3MOYKHO-
cTHu, obecmeunBaloie OIEePATUBHYI0 00pabOTKy TpaH3aKIIMUii, MHOTO JIeT
npucyrcTBoBasu B agpe Oracle. B ocrapiieiica uacTu I'JIaBbl MBI U3YUUM
ux 6ojiee mMoapPoOHO.

ApxutekTtypbl OLTP

Xorsa Bce OLTP-cucTeMbl OpeHTHPOBAHEI Ha PEIlleHre OJHUX U TeX JKe 3a-
Iad, UX BHYTPEHHSSA apXUTEKTypa MOKET OTJINYATHCS, X 9TO IIO3BOJISIET
pasBepreiBaTh OLTP-npuiiokeHns B TPaZUIIMOHHON ABYXYPOBHEBOH MoO/Ie-
J¥, B TPEXYPOBHEBOM MOJEJM C CEPBEPOM MPUJIOKEHUHN W B IeHTPAIN30-
BaHHOU MOJiesi, IPUMEeHUMOM K Be6- 1 grid-cucremam.

TpaauUVOHHasA ABYXYPOBHEBas apXUTeKTypa
KNneHT/cepBep

PacrBer ABYXypPOBHEBBIX KJHEHT-CEPBEPHBIX IPUJIOKEHUN MPUIEeJICA Ha
koHerr 1980-x. B atoit KoHpurypamnuu IIK BricTymasu B posin KJIUEHTOB,
obpararIuxca K cepBepy 0asbl JaHHBIX 10 ceTu. Ha cTopoHe KaneHTa pa-
6oTtanu rpaduveckuii maTepdeiic moabsoarensa (I'MII) u mpukIagHas Jo-
TUKAa, II09TOMY TAKUX KJINEHTOB CTAaJU Ha3bIBaTh moJjcmuimi. Cepeep 006-
pabateiBas SQL-KoMaHILI 1 BO3BpAIlaJ pe3yJbTaThl KjaneHTaM. ViMeanuch
BU3YaJbHbIE MHCTPYMEHTBI, YIIPOIIAIIEe PaspaboTKy KINEHTCKUX IIPU-
JIOXKEHUI, HO Pa3BEPTHIBATh U OOCIYXMBATH KJINEHT-CEPBEPHbLIE CUCTEMBI
OBLTIO TOBOJIbHO TPyAHO. TpeboBasiach MIUPOKOIIOJIOCHAA CETh, a KJIMEHT-
ckoe 1O mpuxoauioch yCTaHABAUBATD U PETYJISIPHO OOHOBIATH HA KAXKI0OM
noJsb3oBaTeabckoM I1K.

JIByXypOoBHEBasd apXUTEeKTypa MoKasaHa Ha puc. 9.1.

XpaHuMble npouenypbl

B Bepcuu Oracle7 mossBusach BOBMOMKHOCTD MUCATH XPAHUMBIE TIPOIeqyPhI
Ha as3bike PL/SQL, paspaboranrom Koprnopamueit Oracle mis mporpaMmmu-
poBaHUA MIPUKJALHON JOruKu. IIpoleAypsl XpaHATCS B 0ase JaHHBIX,
¥ JJIA UX BBITIOJHEHUA KJIMEHT OCYIIeCTBJIAET BbI30B YIAJIeHHOI TIPoIeay-
pet (RPC), a He mocwlmaer SQL-komanasl. BMmecTo Toro uTo0bI mucaTh He-
CKOJIbKO KOMAaH/[, 3aUacTyIo IIepeMeKalolinXxcsa TOM NI MHOH MporpaMM-
HO¥ JIOTUKOI, KJINEHTY JOCTATOYHO BHI3BATh OAHY IIPOIEAYDPY, Iepeaas e
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SQL
JaHHble D
\/
Knnent basa paHHbIX
-rmn - JaHHbie
- Mpuxknapxas nornka - SaL

Puc. 9.1. [[eyxypoeHesas apxumexmypa Kiuernm/cepeep

napameTpbl. Bce SQL-KoMaHIbI ¥ COITyTCTBYIOITNE JOTUUECKNEe KOHCTPYK-
muu OyAYT BHIIOJHEHBI CaMO 0a301 JaHHBIX.

Kpowme Toro, xpaHuMas Opolieypa CKpbIBaeT OT KJINEeHTa BHYTPeHHUE 13-
MEeHEHUs B CTPYKTypax JaHHBIX U JIOTHKe IporpaMmsl. Ilpu ycioBuu, 4To
mapamMeTpbl, KOTOPbIe KJIMEHT IepefaeT U IoJiyuaeT Ha3am, He U3MEeHAI0T-
cs, MmoaguuImpoBaTh KiaueHTckoe 110 He Hy:KHO. XpaHUMbBIE IIPOIeAyPHhI
IepeMeIaT YacTh IPUKJIASHON JOTUKY U3 KJINEeHTa Ha cepBep 0as3nl gaH-
HBIX. OTO IIO3BOJISIET 3aMETHO COKPATUTDH CEeTeBOI TpaUK, a 3HAUNT, ITOBHI-
IIaeT MacIITabupyeMoCcTh ABYXYPOBHEBBIX cucTeM. Ha puc. 9.2 mpexacras-
JleHa IBYXYPOBHEBAs CHCTeMa C XPaHUMbBIMHY HPOIeAYPaMU.

BbI30BbI poLeayp

N Bo3BpalLiaeMble napameTpsl D

Knnent ba3sa panHbix
-rn - JlaHHble
- lpuknaguas nornka - SsaL
- Jloruxa nporpamms!

Puc. 9.2. [[eyxyposHesas apxumexmypa ¢ XpaHuMblmMu npoyedypamu

TpexypoBHeBble CUCTEMbI

OLTP-cucTeMbI ¢ O0JBIMTUM KOJUUYECTBOM II0Jb30BaTe el M TpPaH3aKIIUil
00BIYHO Pa3BEPTHIBAIOTCA C MPUMEHEHNEM TPEeXyPOBHEBOM apXUTEKTYPHI.
B npomom Takasa apXuUTEKTypa IoApasyMeBaia HAJIUYre MOHUTOPA TPaH-
3aKIuii, HO TeIlephb Uallle IPUMeHAEeTCS cepBep MpuaoKenuii. KineHuTst
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obpaIamTcsa K MOHUTOPY TPAaH3aKIMI WU K CePBEPY IPUIOKEHU, pas-
MeIeHHOMY Ha IPOME)KYTOYHOM YPOBHE, KOTOPHIH, B CBOIO OUepeb, o0pa-
maercA K cepBepy 0ashl JaHHBIX. VIea MOHUTOpA TPAaH3AKIMHA BOCXOAUT
K cambIM mepBbIM OLTP-cucremam, paboraBimum Ha 6oabitux OBM. Pasy-
MeeTCs, B 9TOM OKPYKE€HUU BCs JIOTHMKA MCIIOJHAJIACh HA OLHON MaIllnHE.
B oTKpBITOI JKe apXUTEeKType cepBep MPUJI0KeHnl, KaK IIpaBUJIo, pabora-
eT Ha OTJeJIbHOM KOMIIbioTepe (MM HEeCKOJbKNX KOMIbIOTEPax), 00pasys
MIPOMEIKYTOUHBIN YPOBEHb MEKAY KJINEHTaMU U CePBEePOM 0as3bl JAHHBIX.

EcTb pasubie Kj1acchl CEPBEPOB IPUJIOKEHUN

e (Crapnle nmareHToBaHHbIe IPoAyKTEI Tuna Tuxedo or BEA Systems ma
miaardopmax UNIX u Windows uau CICS ot IBM Ha 6oabimux BM.

e Craupmapruble cepBepsl Ha 0ase Java 2 Enterprise Edition (J2EE).

e Cepsep nmpuiaoskeHuii Ha 6ase kapkaca Microsoft .NET, mocraBiasgeMblii
B COCTaBe CEPBEPHBLIX OIepParunoHHBIX cucteM Microsoft, Hampumep
Windows 2000 wiaun Windows 2003.

CepBepsl IPUJIOKEHUH OPraHU3YIOT OKPYIKEeHMe AJs PaboThl CIy:KO, BBI-
3bIBa€MBIX KJneHTaMu. KiaveHT He B3amMOIeHCTBYeT HAIPAMYIO C cepBe-
poM 6asbl JaHHBIX. BBIBOBEI CIIy:KO, IPEOCTABIAEMbIX MOHIUTOPOM TpPaH-
3aKIuii, BO MHOI'OM IMIOXOXKY Ha OMMCAHHYIO BBIIIE apXUTEKTYPYy XPaHU-
MBIX IPOIEAYD, IOITOMY CHUCTEMbI HA 0a3e XPAaHWMBIX MPOIEAyP WHOTAA
HasweIBaioT « TP-Lite» (00erueHHBIN MOHUTOD TPAH3AKIINIT).

Ho cepBepsI NIPUIOMKEHUH IPEAIATAIOT U PAL JOIOJIHUTEIbHBIX MOJEe3HBIX
cay:k0, HaIIpuMep:

Cymmuposanue (funneling)

Kak u pasgensiemble cepBepbl Oracle, cepBepbl MPUJIOMKEHUN IOALEP-
JKMBAIOT IIYJI pasfessieMbIX CJIYKO0, IpeJoCcTaBIsieMbIX BCEM II0JIb30BAa-
TeJaaM. BMecTo TOoro uTo0bl HampAMYyIO oOpariaTbcsd K 0ase MaHHBIX,
KJIMEHT BBLI3LIBAET CJYKOY, paboTaloI[yio o YIIpaBIeHIeM MOHUTOPA
TpaH3aKINil MJIN cepBepa IPUIOKEHUI, a 9Ta CIAyK0a CBA3BIBAETCS
¢ cepBepoM 0asbl JaHHBIX.

ITyn coedunenuii (connection pool )

CepBep IPUIOKEHUI OPraHu3yeT MyJ pasfesaeMbIX IMOCTOSHHBIX CO-
efuHeHUH ¢ 6a30i1 MTaHHBIX, KOTOPbIE€ MCIIOJb3yeT OT MMEeHU KJIUEHTOB
IJI TIepenavn uxX 3ampocoB. Tem caMbIM yaaeTca n30eKaTh HaKJIaTHbIX
Pacxo0oB Ha CO3[JaHUE OTIEJIHLHOTO ceaHca M KasKI0To KJIMeHTa.

Banaucuposarnue nazpysku (load-balancing )

3anpochl KJINEHTOB PABHOMEPHO PACIPENENIAITCA MEXKAY HECKOJbKU-
MU pasfesigeMbIMU cepBepaMu, padOTAIONMMY Ha OSHOM UJIN HECKOJIb-
Kux MmamuHax. CepBep TPUIOMKEHUN MOMKET HAIPaBJIATH 3aIIPOC OT
VMeHU KJIMeHTa HanuMeHee 3aTrPYyKeHHOMY cepBepy 0a3bl JaHHBIX U IPU
He00XO0AMMOCTH IIOPOKAATE JOIOJHUTEIbHbIE pa3feasieMble CEPBepPhI.
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Omrxasoycmoiiuusocmy (fault-tolerance)

CepBep IPUIIOKEHU UTPAeT POJIb MeHeAKepa TpaH3aKI[uil; (puKcaImno
WJIYM OTKAT TPaH3aKIIUU BBIMOJHSIET MOoHUTOP.! CobecTBernHo CYB]I cra-
HOBUTCA MEHEIKEPOM PeCcypcoB, HO TPAH3aKIIUAMU He ynpasJiserT. Hc-
JIU cepBep 0a3bl JaHHBIX aBapPUIHO 3aBEePIIUTCA BO BpeMs BBITIOJTHEHUS
TPaH3aKIMU, TO IIOCJIE BOCCTAHOBJIEHUSA CEPBEP IIPUIOKEHUU MOYKET
HavyaTh TPAHB3aKIWIO 3aHOBO, IIOCKOJBKY yIIPaBJIEHNE TPAH3aKIUAMU
BOBJIOJKEHO MMEHHO Ha HeTO.

Takas crIoCOOHOCTh K BOCCTAHOBJICHUIO ObLIA IPUCYIIA Y3Ke CTAPBIM MO-
HUTOpaM TpaH3akiuii Tuna Tuxedo, a 6oJjiee coBpeMeHHBIE CEPBEPHI
NMPUJIOMKEHUI MIpearaloT AHAJOTMUYHBIE BO3MOYKHOCTH, OIMCAHHBIE
B CTaHJApTaX.

Mapwpymusayusa mpansaxyuil (transaction routing)

Jloruueckre KOMIIOHEHTHI HA MTPOMEKYTOUHOM YPOBHE MOTYT OTIIPaB-
JISTH TPAH3aKIINKM KOHKPETHBIM cepBepaM 0a3 JaHHBIX, UTO IIOBBIIIAET
MacIITabupPyeMOoCTb.

I'emepozennvie mpansaxyuu (heterogeneous transactions)

CepBephbl MPUJIOKEHUN MOTYT YIPABIATHL TPAH3AKIUAMHU, BKJIIOUAIO-
UMY Pa3HOPOAHBIE cepBephl 0a3 JaHHBIX, HAIIPUMEP OOHOBJIATH JaH-
HBIe B 6asax, yupasiaseMmbix CYB]I Oracle u DB2.

Xorsa paspaboTka TpexypoBHeBbIx OLTP-cucTeM ciioskHa u TpedyeT cIeIu-
aJIbHBIX HAaBBIKOB, IIPENMMYIII€CTBA Be€CbMa CYIII€CTBEHHbI. CI/ICTEMBI, BKJIIO-
YaIoIlfrie cepBephl IPUIOKEHnIT, 00eciieunBaioT 60Jiee BRICOKYIO MACIITA0M-
PyeMoCTh, JOCTYIHOCTh U THOKOCTD IO CPABHEHUIO C IPOCTHIMU ABYXYPOB-
HeBbIMU cucTeMamu. [[Jis pellleHus BOIIPOCa O TOM, KaKas apXUTEKTypa
B HauOOJIbINIe# cTemeHM oTBeuaeT moTpebHocTAM Balneidt OLTP-cucrembi,
HeOO0XOAMMO TIATEJbHO OLEHUTh M B3BECUTH 3aTPAThI, KBAIU(PUKAIIIIO
NMEIOINXCA COTPYAHNKOB, XapaKTepUCTUKY paboueil Harpy3Ku, TpedoBa-
HUS K MacIlITabupyeMOCTH U JOCTYIHOCTH.

Ha puc. 9.3 moxkaszaHa TpexXypoOBHEBAA CHCTEMA C CEPBEPOM IPUIOMKEHHUM.

CepBepbl NpUNOXXeHUn u Beb-cepBepbl

Ha mpoMe:KyTOUYHOM ypOBHE CHUCTEMbI, UCIOJb3YIoleii CeThb, 0OBIYHO Ha-
XOIUTCSA CepBep IPMIOKEHNH U/ min BeO-cepBep. ITU cepBePHI IPEIOCTaB-
JISIOT IIPUMEPHO Te Ke CJIYKOBI, UYTO 1 PaHee OIIUCAHHBIN CePBED IPUIOKe-
HU, HO B 00JbIlell cTemeHu opueHTHPoBaHbl Ha CeThb, ucnoab3ya HTTP,
HTML, CGI u Java.

1 MoHUTOPHI TPAaH3AKIINHI OOBIYHO YIPABJIAIOT TPAH3AKIIUAMU II0 CTAHJAAPTY X/
Open Distributed Transaction Processing, onmy0junKoBaHHOMY OpraHusanuei
X /Open. CYB], noaaep:kuBamoinada nurepdeiic XA, MoKeT paboTaTh Kak Me-
HeI Kep PecypcoB Mo yIIpaBIeHeM MOHUTOPA TPAaH3aKI[Uii, KOTOPHIi BeJeT ce-
04 KaK MeHeI KeD TPaH3aKI[Uii.
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Bbi30BbI cryx6
—_—

g
i

e —
s | Ly
— = —
ezl —
—_—
S |,
v S
—_—>
— Knnent Cepsep npunoxeHni ba3sa faHHbIx
-rvn - Jloruka cnyx6 - AaHHbie

- CymmupoBaHne - SaL
- banaHcnposanue Harpy3ku
- Ynpasnenne TpaH3akynamu

Puc. 9.3. TpexyposHesas apxumexmypa

Cepseprl npuso:kennit Ha 0ase J2EE u .NET 3a mociaemHue mecATh JieT
CIJIBHO SBOJIIOIIMOHMPOBAJIN, 3aMEHAA YCTApEeBIINE MOHHUTODPHI TPaH3aK-
nuii. Pasuble KoMImanuu paboTaioT ¢ pa3jInYHBIMU CTAHJAPTAMU — HEKOTO-
pble CKJIOHHBI MCIIOJNIB30BaTh OTKPBITYIO TexHoJoruio J2EE, npyrue mpen-
IMOYMNTAIOT TECHYIO MHTErpanuio ¢ upeaaoxenuamu Microsoft, B uactaocTH,
c miaardopmoii .NET. ITogpobHOe 06Cy K AeHe CPABHUTEIbHBIX JOCTOMHCTB
J2EE u .NET, a Taxk:ke TeXHOJIOTHH IIOCTPOEHUS CEPBEPOB IIPUIOKEHUN
BBIXOIUT 32 PAMKY JaHHOUN KHUTHU. [[0CTaATOYHO CKa3aTh, UTO CEPBEPHI IPU-
JIOYKEeHUI UTPAIOT YPE3BLIUATHO BAXKHYI0 POJb B apXUTEKTypPe COBPEMEH-
HBIX CHCTEM, U TIePCOHAJ OTAeJsa O0CHYKMUBaHUA 0a3 HJaHHBIX JOJIMKEH II0-
HUMAaTh IPUHIUIEI cO3MaHUA N-yPOBHEBBIX apXUTEKTYP.

Ha puc. 9.4 noxkasana N-ypoBHeBas cCTeMa, B KOTOPO UMEIOTCSA KJIUEHT,
Beb-cepBep, cepBep IPUJIOKEHUIT U cepBep 0ashbl JaHHBIX.

PeweTka (grid)

Bepcusa Oracle Database 10g oprerTrpoBaHa Ha IPYTYy0 PA3HOBUIHOCTE ap-
XUTEKTYpPBI — grid-BerunciaeHns. PeaibHAA TOIMOJIOTUSA PEIIETKU HAC 31eCh
He WHTepecyeT, MOCKOJbKY CMBICT 9TOM TEXHOJIOTHM — IPEIJIOKUTH Upes-
BBIYAMHO TPOCTOl MHTEep(elc, IPO3PAUYHO IJIs IMOJb30BATENSA BBIIIOJIHIO-
I coefUHEeHe ¢ THOKMM MCTOUHUKOM BBIUMCINTEILHBIX MOIITHOCTEH.

Taxum o6pasom, perreTka mo3BoJser UT-oraeny mosyuduTh Bce IperuMyIie-
cTBa 60JIee CIOKHBIX apXUTEKTYD, He YCIOKHAA JKU3Hb I0Jb30BaTe e,



Mopnepxka OLTP B Oracle 257

HTTP(s)
—— et TPl JDBC
\/ .............. »
.......... Bed6-cepsep Cepeep Cepaep 6a3bl
| =g NPUNOXKEHUH naHHbIX Oracle
bpoysep

Puc. 9.4. N-ypoenegas cucmema

a OLTP-cucteMbl pas3BepTHIBAIOTCS HA BBIYHCIUTEJILHBIX pecypcax pe-
IIEeTKHU.

Noppeprxka OLTP B Oracle

B CYB/] Oracle ects HEMaJIO CPEACTB, 00€CIIEUNBAOIINX IIPOU3BOAUTEID-
HOCThb, HAJEyKHOCTh, MacIiiTabupyeMocTb U goctymHocTh OLTP-cucrem.
B sToM pasgese Mbl TO3HAKOMUMCS C OCHOBHBIMU M3 HUX. M3JI0/KeHNe HI
B KOEM cJyudae He ABJIAETCA MCUEPIILIBAIOIINM, 3TO JUIL BBemeHme. I[o-
TMOJTHUTEJBbHYIO MHPOPMAIINIO Bl HalifeTe B oQUITNAIbHON JOKYMEHTAIIUNT
Oracle u Apyrux UCTOUYHUKAX.

O6wume cpeacTBa obecrneyeHNs1 KOHKYPEHTHOro JoCTyna
W NPON3BOAUTENbHOCTU

B raase 8 y:ke ormeuanoch, uro Oracle mpexpiaraeT BeJIHKOJIEIIHYIO IIO[-
IEePKKYy KOHKYPEHTHOCTH U IpoussoauTteabHocT B OLTP-cucremax. Ile-
peuncJIMM HEKOTOPhIe OCHOBHEIE CpeJCTBa, oTHOcAInuecss K OLTP.

Hepacwupsemas 610KUpo6Ka HA YpoBHe CMPOK

Oracle 6JIOKHpPYeT TOJIBKO T€ CTPOKM, C KOTOPLIMI paboTaeT TpaH3aK-
I¥si, ¥ HUKOTAA He paciuupsieT GJOKMPOBKY IO YPOBHS CTPAHUIILI HJIU
Tabauiibl. B HekoTopbix CYB]I 6,10KMpPOBKA pacIupseTcsa CO CTPOKY Ha
CTPaHUIY, KOTZa BHYTPU CTPAHUIILI 320 I0KMPOBAHO JOCTATOYHO MHOTI'O
CTPOK. ITO IPUBOIUT K HEOIPABIAHHLIM KOHMPINKTAM, €CJIU II0JIb30Ba-
TeJI0 HYKHBI CTPOKHU, KOTOpPLIe OOJIbIlle HUKEM He HCIIOJNb3YVIOTCSA, HO
TeéM He MeHee HeOOCTYIIHbI 13-3a TOI'0, UTO coAepxKaliad UX CTPpaHHuIla
3abJI0KMpoOBaHa.
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MHoz08epCcuOHRAs CO2LACOBAHHOCTL NO YWIMEHUID

Oracle obecmeunBaeT COrJIaCOBAHHOCTL MAHHBIX HA YPOBHE OJHOM KO-
MaHIbI UJIU IeJION TpaH3aKINM, He CTaBs OJIOKUPOBOK uTeHusA. ['apaH-
TUPYETCA, UTO 3aIPOC YBUAUT TOJBKO JaHHBIE, 3a(pMKCUpPOBAHHBIE Ha
MOMEHT HavaJjia 3anpoca. VIaMeHeHuA, IPOU3BeqeHHbIe TPAH3aKIIUAMU,
KOTOpBIE ellle He 3aBePIINJINCh B MOMEHT HauaJja 3aIpoca, HEBUAUMBI.
AddeKT TpaH3aKIINiA, 3alyIeHHbIX I0CJe HauaJa 3ampoca 1 3adpuKcu-
POBaHHBIX 0 €TO OKOHYAHUA, TaK)Ke He BUIEeH B 3ampoce. g momyue-
HUS JAHHBIX B TOM BHUJle, B KOTOPOM OHU CYIIIeCTBOBAJIM Ha MOMEHT Ha-
yaJjia 3ampoca, Oracle moabayercs cermeHTaMu oTKara. Tem caMbIM yaa-
eTcs m30ekaTh BhIOOpA MeXKAy ABYMs PABHO HENPUATHHIMYU BapuaHTa-
MH: IIO3BOJIUTH 3aIlIPOCy BUIETh HezahUMKCUPOBAHHBIE JaHHBIE (IPA3HOE
YTeHNe) NN Pa3PelInuTh « UNTATeJIAM» OJIOKUPOBAThH «ITHUcaTe e » (1 Ha-
o6opot). Kpome Toro, B 11000if MOMEHT BpeMeHU 00eCcIIeYnBaeTCsI COrJia-
COBAHHBIN MOMEHTAJLHBIN CHUMOK JaHHBIX.

Pasdensemvre SQL-kKomarIbL

Pas6op SQL-kxoMaHa OTHUMAaET JOBOJHHO MHOTO IIPOI[ECCOPHOT'O BpeMe-
uu. Oracle Kamupyer pasoOpaHHBIE W OINTHMH3NPOBAHHBLIE KOMAHIBI
B CHEIMAJNbHOI 06JiacTM BHYTPHU pasiejseMoro myiaa. Ecam apyroi
MOJIb30BaTENb 3aX0UeT BBLIMOJHUTDL YViKe KOIIUPOBAHHYI0 KOMaHIY, TO
u3gepsKeK Ha pa3dop u onTuMusaiuo He Oyger. OgHAKO MOBTOPHO MO-
TYyT OBITH MCIIOJB30BAHBI TOJHKO a0COJIOTHO MIAEHTUYHBIE KOMaHIBI —
J100bIe pa3Iuyunsa B KOJIUYECTBEe MP0o0eIoB, CHMBOJIOB HOBOI CTPOKHY WU
B peructpe OYKB cymiecTBeHHbI. a5 OLTP-cucteM XxapakTepHO 6OJIb-
1I10e KOJIMUYEeCTBO MMO0Jb30BaTeeil, paboTamInX ¢ OTHUM U TeM Ke IIPU-
JIOKeHUeM. OTO ueaabHasdA CUTYaIlusA IJis IOBTOPHOTO MCIIOJIb30BAHUA
paszenseMbIx SQL-komamn.

Xpanumue cxemvl nJlAGHOB 8blNOJIHEHUA

B Bepcuu Oracle8i mosiBuIach MoAAepKKa YCTORUYMBLIX IIJIAHOB BELITIOJI-
HeHUsd, KOTOpble WMHOTJa HAa3bIBAIOT c8A3aHHbiMuU naaramu (bound
plans). Cmoco6 BbimonHeHusa SQL-KoMaHIbI KPUTHUYECKH BAXKEH IJIs
MIPOM3BOAUTEIbHOCTHU. Iloce TOTo KaK paspaboTUMK UM aJMUHUCTPA-
Top 6as3bl MJaHHBIX AOOUMJICS ONTHUMAJILHON 3G GHEeKTUBHOCTH HEKOTOPOI
KOMAaH/bI, OH MOXKET 3acTaBUTh onTuMusaTop Oracle IpuMeHATD TOT JKe
caMblii IJIAH BHE 3aBUCHUMOCTH OT NU3MEHEHUH B OKPYKEHUK. ITO rapaH-
TUPYeT CTabUIBHOCTD U IIPEACKasyeMoCcTh npu Moaepuusanuu 110, us-
MeHeHHAX CXeMbl, 00beMOB JaHHBIX U Tak gajiee. B Oracle9i agmuuuct-
paTopaM paspeIieHo peJaKTUPOBATh XPaHUMbIEe CXeMbI IIJIaHOB.

Hauunas ¢ sepcunu Oracle Database 10g M0XHO 3aCTaBUTH ONTHMU3A-
TOp BBIOpATh 6oJiee YHAUHBIN IIJIAH BBITTOJHEHUS IIJIOXO HATUCAHHON
SQL-rKoMaHIBI, YTOOBI MOBBICUTE HpousBoguTeabEocTh OLTP, He mepe-
nuceiBad SQL. KoucynpranT SQL Tuning Advisor BBIOJHAET TAKYIO
ontuMusanuio SQL-KOMaHILI 1 CO3JAET CIeINaabHO IJId Hee YIyUIeH-
"Bt SQL-tipoduab. Bo BpemMsa BBIMOTHEHWSA CO3AAHHBIN TPOGUIL MC-
MOJIb3yeTCsI BMECTO MCXOMHOrO0 ILJIaHa.



Mopnepxka OLTP B Oracle 259

MacwTabupyemoctb

Pasgensiemblii cepBep u MeHemKep pecypcoB Database Resource Manager
momoraroT CYB]l Oracle mogmep:xuBaTh MHOI'O IIOJb30BAaTeJel, PeIIaio-
X pasHbIe 32 aum.

MHOronoTo4HbIN, NN paspensieMbiv, cepeep

B Bepcuu Oracle7 6n1s1 peannsoBan MEoronotTouHnbiit cepsep (Multi-Threa-
ded Server, MTS; B Bepcunu Oracle9i oH cTaj Ha3BIBATHCA Pa3AeIAeMbIM
cepBepoM, CM. TJIaBY 2) /IS MOAAEPKKM OOJIBIIeT0 YMCaa OJHOBPEMEHHO
paboTammiuxX II0Jb30BaTeseli. X0TA pasfeisdeMblii cepBep IMO3BOJIMUJ CO-
KPaTUTh KOJNYECTBO CEPBEPHEBIX IIPOIIECCOB, KAMKIOMY KINEHTY I0O-IIPEiK-
HeMy HeoOXOAMMO OTHAeJbHOE CeTeBoe coeamHeHue. KoamuecTBO ceTeBBIX
coeIVHEHHUI He Ge3rpaHnvHo, mostTomy B Oracle8 mpenioixeHo aBa perre-
HHA II0 PACIINPEHUIO BO3MOMKHOCTE CeTeBOI0 YPOBHSA COKETOB, ABJISIOIE-
rocs 4acCThIO OIEPAIMOHHOM CUCTEMBI.

ITyn coedunenuii Oracle Net

ITo3BoJisAeT BceM KJIMEHTAM PasaeasiTh 00Ul Iy (PU3NUeCKUX CeTeBhIX
coequHeHMH. {15 MpocTanBaOINX KJINEHTOR HE3aMeTHO YCTPANBAETC
«TafiM-ayT», a BbIZeJIeHHLIE UM COeIUHEeHU’s BO3BPAI[alOTCA B IIYJ, OT-
KyZa MOTYT ObITH IepeJaHbl aKTUBHBIM KJaueHTaM. OJHAKO MIPOCTAU-
BaIOIUI KJINEHT COXPaHsaeT BUPTyaJabHoe coequnenue ¢ Oracle u, Bep-
HYBIIUCH K padboTe, MOJYUYUT HOBOe (hus3mMUecKoe coequHeHre. B Mmogenu
6eszomacHocTu Oracle ayTeHTu(uKAINA OTAejeHA OT KOHKPETHOTO CO-
eIUHEeHU A, II09TOMY OJHO U TO Ke COeUHEeHNe U3 MyJjIa MOKeT B pasHbIe
MOMEHTHI BpeMeHH MIPeICTaBJATh PA3HBIX IMoJIb3oBaTesae. Iy coenu-
HeHUH yao0eH IJis IPUJI0MKEHNH, IOAKJIIOYeHHBIX K 6a3e, HO He IIPOsB-
JISTIOTIINX BBICOKYIO aKTUBHOCTD (HAIpUMep, ITIOUTOBBIE CUCTEMBI).

Oracle Net Connection Manager

YMeHbITaeT o6ITee KOJIMIECTBO CETEBLIX COeIUHEHUH ¢ cepBepoM 0asnl
IDaHHBIX. KIMeHTH MOAKJII0UYAIOTCA K IPOMEXYTOUHOM MaIllnHe, Ha KO-
Topoii paboTaer meHemkep coequHenuii Oracle Net Connection Mana-
ger (CMAN). Tor mysabTHUIIEKCUDPYET TPA(PUK OT HECKOJbKUX KJINEH-
TOB B OOHOM coenuHeHuu ¢ aucreruepoMm Oracle Net, paGoraiomium Ha
cepBepe 06a3bl JaHHBIX. B oTJnyue oT myJia coefuHeHUI, 31ech HeT II0-
HATUA «TaliM-ayTa», BUPTYAJIbHOTO COeIMHEHUA KJIUEHTa C CEePBEPOM.
B cetu Oracle MmoxkeT OBITh HECKOJIbKO MAIIIKH, I'Ae padoraer Connecti-
on Manager, 4TO JaeT AOIOJHUTEJIbHYIO MACIITa0MPYEeMOCThb M OTKAa30-
YCTORYNBOCTD.

B repMuHax MacIITaOMPyeMOCTH IIYJ COeIMHEHUIN MOMKHO CUNTATDH CPE.I-
HUM, a MyJbTHUILIeKCcUPoBauue mocpeacrsom Connection Manager — Ts:ke-
JoBecHBIM pernenueM. Ha puc. 9.5 mpexncraBieHbI 06e TeXHOJIOTUH Mac-
MITa0UPOBAHUSA CETH.

B Bepcuu Oracle Database 10g kommorenT Connection Manager cran 6oJiee
rUOKUM; Temephb JOIMYyCKaeTCsa TUHAMUUYECKOe M3MEeHEHUEe ero mapaMeTpoB
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0e3 mepes3arpysku. Kpome Toro, ObLI yCOBEPIIEHCTBOBAH MeXaHMU3M IIpa-
BUJI goctyna ais puiabrpanuu rpapuxa CMAN.

MyJ1 COEAUHEHU

e Paspensembiii cepsep

MYNbTUNIIEKCUPOBAHUE COEAVHEHWIA

Konyentparopsl

\/\

s

e L B

Pasgensaembliii cepsep

\/\

/ MyTbTUNNEKCUPOBaHME

Puc. 9.5. Macwumaobuposarue cemu Oracle Net

—

Database Resource Manager

B cocras Bepcun Oracle8i BKaroueH MeHeqKep pecypcos Database Resour-
ce Manager (DRM), KoTOphI#i yIpolllaeT M aBTOMAaTU3UPYET YIpaBJIeHUe
CMeIlIaHHOM HArPy3KOil, KOrjJa pasHble MoJIb30BaTe i odparanTcesa K 6ase
ITAaHHBIX C PAa3HBIMU IeJIaMu. MoKHO OIIpeNeuTh IPYIIIbI HOTpeduTe e,
BKJIIOUMB HUX OTAEJbHBIX MOJIb30BaTe el uiu 1esable rpynnbl. DRM Bbeige-
JISIeT Pecypchl IIpoileccopa U OmpeaessieT CTeleHb HapajieInsMa JId Kask-
IOH TpyIObI IOTPEeOUTeNeil UCXOaA U3 IIJIAHOB pacipeleseHus PecypcoB.
BoaTom miame 3aaioTCs OrpaHUYEHUs HA 00b€M KOHKPETHBIX BBIUMCJIH-
TeJbHBIX PECYPCOB, MOCTYIIHBIX KasKJIOI rpyiie morpedouresneii. Tem ca-
MBIM aJMHHUCTPATOP 0as3bl MJaHHBIX MOKET TapaHTHPOBAaTb, UTO OIpeme-
JIeHHBbIe TUIBI ITOJb30BaTeJ el MOJyUYaT JOCTATOUYHO PEeCcypcoB IJs obeciie-
YeHUSI HeOOXOAMMOM TPOU3BOAUTEILHOCTH.
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NMepemeHHble cBA3bIBaHUA
n pasgensemble SQL-komaHabl

Mgz1 yiKe TOBOPUIIN, UTO MEXaHU3M pasieaaeMbIx SQL-KoMaH — KoY
K TOCTPOEHUIO BBICOKOIPOM3BOAUTENLHBIX mIpuiaoxkenuii. B OLTP-
MPUJIOKEHUU YaCTO BCTPEUAIOTCS MOX0KKEe KOMAHbl, HO C Pa3HBIMU
yeanosusasmu WHERE. Oguaxo Oracle ymeer pasgeasaTs TOJIbKO a0bco-
JIOTHO uAeHTHuYHbIe SQL-KOMaHIbI.

YT0o6BI BOCIIOJIb30BATHCA STUM MEXaHW3MOM MJs KOMAaHJ, KOTOPhIEe
OTJINYAIOTCS TOJBKO 3HaueHuUAMU ImapameTpoB B yciaoBuu WHERE,
MOJKHO IPHUMEHUTL IepeMeHnuble cBasbiBanusa (bind variables). 3ua-
YeHUs, IOACTaBJsIeMble BMECTO IEPEMEHHbBIX CBA3BIBAHUSA, MOTYT OT-
JUYaThCA, HO KOMaHIa IIPU 3TOM OyAeT CUNTATHCSA OSHOM U TOM JKe.

PaccmoTpum IIpUiIoKeHne, B KOTOPOM OJHA U3 (DYHKI[UHA — IIOBBILIIE-
HUe 3apIlIaTel paboTHUKAM. [IJIs1 5TOTO BHIIOJIHAKTCA IPUMEDPHO Ta-
Kre KOMaHIbL:

UPDATE emp SET salary
WHERE empno = 123;
UPDATE emp SET salary = salary = (1 + 0.15)
WHERE empno = 456;

salary = (1 +0.1)

BugHo, 4TO OHI pas3anuuaroTCd, — UAeHTU(PUKATOPOM PAOOTHUKA U KO-
9((PUIMEHTOM IIOBLIIIIEHUA 3apILIaThl. UTOOLI BOCIIOJIL30BATLCSI Me-
XaHU3MOM pa3aejieHudA, uX CJaeayeT Iiepelrncarb, BKJIIYNB IIepeMeH-
HbI€ CBA3bIBaAHUA:

UPDATE emp SET salary = salary = (1 + :v_incr)
WHERE empno = :v_empno;

UPDATE emp SET salary
WHERE empno = :v_empno;

salary = (1 + :v_incr)

Temnepb KOMaHIbI UJEHTUYHBI, IO3TOMY MOTYT pasaensarbes. Ilpuiio-
JKEeHMIO HYKHO OyJeT JUIIb IIepeJaTh PasHble 3HAUEHUS IIepeMeH-
HBIX :v_incr m :v_empno — 0,1 maa pabGoTHUKA ¢ UAEHTU(PUKATOPOM
123 u 0,15 mgna paboruuxa 456. Oracle mogcTaBUT YKas3aHHBIE 3HA-
YeHHNsS BMECTO IepeMeHHBIX cBA3biBaHUA B SQL-Komanay. IToxcra-
HOBKAa IIPOM3BOAUTCA HaA ()a3e c843bl6AHUS, KOTOPAA CaenyeT 3a (a-
30l pasbopa n ¢asoit onmumusayuu. JonogsHUTEeNbHYI0 UHMOPMA-
IMIO BBl HalifieTe B opuimaabHOM pykoBozacTsBe Oracle mo Baimemy
JI0MMOMY A3LIKY Pa3pabOTKMH.

B Bepcunu Oracle Database 10g u 6Gosiee mMO3JHMX UMEIOTCS UHCTPY-
MEHTBI, II03BOJIAOIIME OTLICKATh B IPUJIOKEHUN MECTa, O Jal0Iue-
Cs TAKOM ONTUMUBAIAN.
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Hamnpumep, MoxHO BoIAeauTh 80% IIPOIECCOPHOr0 BPeMeHHU II0Jb30BaTe-
JAM, 3aHATBEIM BBOJOM 3aKa30B, a ocrasinuecsa 20% — moab30BaTeIIM, 3a-
mpamuBaoIuM oTyeThl. Torga reHepamnusa OoTUETOB He 3aiiMeT Bce pecyp-
ChbI, MeIllas BBOAUTH 3aKas3bl. Bopouem, ecju IM0JIb30BATEIN, KOTOPLIE BBO-
IAT 3aKas3bl, He BEIOMPAIOT CBOE# KBOTHI, TO OCTAJbHbBIE CMOT'YT IIOTPEOJIATH
Gosibiire pecypcoB. OMHAKO KaK TOJBKO HAIPY3Ka OT BBOJA 3aKa30B BO3pac-
TeT, KBOTa AJIA reHepanuyd OTYeTOB BepHeTca Ha ypoBeHb 20% . Ipyrumu
cJ0BaMM, AJISI BBOJA 3aKas30B OoTBoAuTCA He Gosbite 80% IIpoIiieccopHoro
BpeMeHU, a Ha TeHepaluio OT4eToB — He MeHbIne 20% wiau 6oJblile, eCiu
HWHTEHCUBHOCTL BBOJAa 3aKa30B HeBeJauKka. DRM mosBoJisgeT JUHAMUYECKU
M3MEeHATDH IapaMeTphI IJIaHa, He OCTaHaBJIUBAA dK3eMILIAP.

B Bepcuu Oracle9i kommouenTt Database Resource Manager OBl cepbe3HO
ycoBepieHCcTBOBaH. Terepb aAMUHUCTPATOP MOKET 3a4aTh MaKCUMAJIbHOE
YKMCJI0 AaKTUBHBIX CEAHCOB, MOCTYIIHBIX I'pyIIlle morpebureseii. Bece mocie-
IyIOIIre 3aIPOoChl HAa YCTAHOBJEHUE COeAMHEHUS OT UJIEHOB 3TOM I'DYIIIIBI
craBATCA B ouepenb. OrpaHUYMB YKUCJI0 COETUHEHUH, MOKHO N30€KaTh CU-
Tyaruu, KOrja Iocje ouepe HOro 3apoca OKa3bIBaeTCs IIPEBHIIIeH HEKUi
JUMUT JJIS TPYIIIIGI, BCAEACTBUE UeT0 CTPAAAIOT BCE e UJEHbI.

Kpome Toro, Database Resource Manager Temeph yMeeT IPOTHO3UPOBATH
noTpebJieHNe IPOIeCCOPHOTO BpeMeHu olepaliueii. Ecau BelAcHAeTCS, YTO
omepalnus IIPeBLICUT JUMUT, 3aJJaHHBIN IJIS IPYIIILI IIOTPebuTeei, To OHA
He BBINIOJIHAETCA. VTHBIMU CJIOBAMH, 0CO00 pecypcoeMKue Ollepaliuu Aake
He HauMHAIOTCAH.

Haxowmel, zaunHas ¢ Bepcuu Oracle9i DRM MoskeT aBTOMaTHUUYeCKHU IIepe-
KJIIOUATh TPYHIBI IOTPEeOUTE e, ecii HeKasa IPyIIla CAUIIKOM JOJT0 OC-
TaBajlach akTUBHOM. TaK, MOKHO aBTOMAaTUUYECKH IIEPEKTIOUNTHCA C T'PYII-
IbI, OpUeHTHupPoBaHHOI Ha KopoTkue OLTP-oneparnuu, Ha APYyTyIO TPpyIny,
6oJiee MOAXOASAIIYIO AJISI BBIIOJTHEHUA ITaKeTHBIX OIlepPaIluii.

B Bepcuu Oracle Database 10g uieHoM IrpyInbl moTpeduTe el MOMKHO OBITH
UMs CJIYKOBI, IPUIOKeHNe, KOHKPETHBIN KOMIBIOTED WX UM I0Jb30Ba-
TeJA B OIIePAI[MOHHOM CUCTEME.

TexHonorus Real Application Clusters

IToxxanyii, caMbIM KPYIIHBIM HOBOBBemeHMeM B Bepcuu Oracle9i crana Tex-
mosorua Real Application Clusters (RAC), mpuiienmiasa ma cmeny Oracle
Parallel Server (OPS).

B nmepBom mamanuu sToit KHEuTru MbI onuckiBasu OPS Kak cpeacTBO MOBBI-
IIeHU S IPOU3BOAUTEIHLHOCTH U MAaCIITA0OUPYEeMOCTH [IJIsT HEKOTOPBIX BUAOB
MPUJIOMKEHUH, YCTPOEHHBIX 10 TUIY X PAHUJIUII JaHHBIX, — TAKUX, TIe TaH-
HBbIe MOYKHO €CTeCTBEHHBIM 00pPa3oM CEKIIMOHUPOBATH, a IPEeBAJNPYIONIEH
omepamnuei ABasgeTcA YreHne. IIpyunHOM TaKO# OTpaHUYEHHON IIPUMEHU-
moctu OPS 0n1y10 ABJIeHTE, HA3BAHHOE 8blMeCHeHUueM U3 kawa (pinging).

OPS u RAC 1103BOJIAIOT HECKOJBKUM MAIlIMHAM 00paIiaThCsa K OOHUM U TeM
sKe (paiiaM 6asbl JaHHBIX, PACIOJIOKEHHBIM Ha O0IIeM ANCKE, KOTOPBIH
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HOAKJIIUEH (PU3NUYECKHN JU0O0 BRITVIAIUT (PU3NUECKU IOAKIIOUEHHBIM YCH-
JUSMU IPOTpaMMHOT0 obectrieuenusd (puc. 9.6).

V3E_J'I 1 V3t_‘.l1 2 V:;en 3 Y3en 4

IOuck 1 Iuck 2

Puc. 9.6. Apxumexmypa RAC

Taxas apxuTeKTypa MHO3BOJSAET A00ABJIATH B KJIACTEDP HOBLIE MAIIUHBI,
yBesqnuuBad TeM CaMbIM CYMMAPHYIO BBIUYHMCJIHNUTEJIBbHYIO MOIIIHOCTH CHUCTE-
mbl. Ho ee peanusanusa B8 OPS moposkgaia mpobJemMy, CBI3aHHYIO C TeM,
YTO CTPAHUIIA MOKET COMEepPsKaTh HECKOJIbKO CTPOK. Eciu HeKoTOopas Ma-
IIIUHA B KJIACTEPe XOUeT M3MEHUTh CTPOKY, IPUHAIIEKAIIYI0 CTPaHUIILE,
KoTopasd y:Ke MOgu(pUITupyeTcA IPYTroii MalInHOM, TO 9Ta CTPAHUIIA TOJIMK-
Ha OBITH cOpoIieHa B (paiia 0a3bl JAHHBIX, HAXOAAININACA HA 00IIeM AUCKeE.
Bor sToT ciieHapuii u HasbIBaeTcs 8btmecHeHueMm. Takoe pasBUTHE COOBI-
THUH IPUBOAUT K U30LITOYHOMY BBOJY/BBIBOMY, UTO B CBOIO OUepeahb CHUMKA-
€T ODIIYIO TPOU3BOAUTEILHOCTD.

Tpagunuorso sTa mpobJjemMa peliajgachk mpocto HegonyireHnem — OPS pe-
KOMEH0BAJOCh IPUMEHATEL JUIIL B TeX CIydYasdx, Korjga 6asa JaHHBIX He
BBI3bIBAET BBITECHEHUS 13-3a 0OJILIIIOr0 KOJINUYECTBA OIePAIlil 3AIICH U
KOrJa MOYKHO PasfeJIUuTh Olepaluy 3allliCh, TaK UYTOObI HUKAKKe ABa y3Ja
He BBIIOJIHSIJIN UX OJHOBPEMEHHO. JTO OrPaHNUYEHNE 3aCTABJIAIO0 TINATEIb-
HO OIIeHMBATD, IIOAXOAUT JIX IPUJIOKeHUe s paborsl ¢ OPS, a B HeKoToO-
PBIX Caydasx IPUXOAUJIOCH Hake IMePerpoeKTUPOBATh IPUI0IKEHNE, UTO-
061 06oiiTu ocoberHocT OPS.

Texuosoruss Real Application Clusters pemmaa npo6iieMy BBITECHEHM.
RAC B mosHO# Mepe moagep:;xkuBaeT Texuogoruio Cache Fusion, uges Koro-
poii B ToM, UTOOBI CAeaTh JaHHBIEe, XPAaHAINECA B KaIlle Ha OJHOM MaIllun-
He, JOCTYIIHLEIMHM BCEM OCTAJLHLIM MAaIlIMHAM B KJiacTepe. Eciau Kakoii-To
MallliHe IMOHAM00MJICSa 0JOK, KOTOPBIM MCIOJbB3yeTCA B JAHHBINL MOMEHT
OPYro MAIIMHON JIMOO IIPOCTO HAXOAUTCA B KOIIe APYroil MAaIllMHBI, TO
9TOT OJIOK HAIIPAMYIO IIepefaeTcs 3anpallnBaoIlleMy Y31y, OObIYHO 110 BbI-
COKOCKOPOCTHOI IITNHE.
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Hannuue trexaomoruu Cache Fusion o3Hauaer, YTo HUKaKUX CIIeIIUATbLHBIX
Mep IO IPeJOTBPAaIeHNI0 BRITECHeHNA IPUHUMATh He HyXHO. BHeapeHue
Real Application Clusters sameTHO IIOBBIIIIaeT MACIITA0OMPYEMOCTDL IPAK-
TUYECKU BCEX NPUJIOKEHUH 6e3 KaKux Obl TO HU OBLIO MOAU(DUKAIIUA.
Ho xoTs 9T0 melicTBUTENIBHO TaK, Bce ke B HeKoTopblx OLTP-npumoxenu-
X, PasBePHYTHIX Ha KJacTepe (XapaKTepU3YOIUXCH YaCTBIMU MOIUMU-
KanusaMu B HeGOJbIIIOM Ha0ope JUCTOBBIX Y3JIOB OIpEeAeNeHHBIX WHICK-
COB), OBLTIO OBI PAa3YMHO IPUMEHATh UHIEKCHI II0 PeBEPCUPOBAHHOMY KJIIO-
vy IJisi pABHOMEPHOTO pacIipeJesieHus KJouel 1o JIUCTOBLIM yaaaM. Tem
CaMbIM yAacTcs M30e:KaTh BO3SMOKHOTO CHUKEHUSA IPOU3BOIUTEIHHOCTH
B 9TOM CIEINAJIbHOM caydyae (MHIeKChI II0 PEeBePCUPOBAHHOMY KJIIOUY OIIM-
caHHI B IiaBe 4).

Texuosorus Real Application Clusters maeT Te ke mpeumyIiecTsa B IjaHe
moctymnHocTH, uTo 1 OPS. IIoCKOMIBKY BCe MAIIIMHBI B KJIACTEPE Pa3aesaioT
o0Iuit JUCK, BBIXOJ U3 CTPOSA OTHOM MAaIINHBI eIllle He o3HauaeT cOoii 6as3bl
IaHHBIX B 1[eJoM. I1ob30BaTEIAM, IOAKIIOUEHHBIM K OTKA3aBIlle MAaIII-
He, IPUAETCS IepefiTy Ha APYI'yio MalllnHy KJacTepa, HO caM cepBep 0as3nl
IaHHBIX OyaeT padoTaTh.

B Bepcun Oracle Database 10g mozens RAC, peanmnsoBaHHAas IS KJacTe-
poB, ObLIa 0000IIIeHa n0 grid-Beiunciaenuii. Temeps Oracle mpeaiaraer Bce
KOMIIOHEHTHI, HeoOXOAUMbIe AJIS pealus3aluy KJIAcTePOB Ha DPA3JIUUYHBIX
miaTgopMax, B TOM YKCIe MeHea:Kep ToMoB 1 KiaactepHoe ITO. B Oracle 10g
Release 2 cTao BOZBMOKHO BECTH MOHUTOPHUHT PabOTHI Pa3JNUHBIX YV3JIOB
KJIacTepa ¥ JaBaTh PeKOMeHZAInuu 1o 6oJsee 3h(GeKTUBHOMY pacIipeaese-
HUIO HATPY3KU MEKIY Y3JIaMU.

Bbicokas AOCTYNMHOCTb

C skcmayaTanuonHoi Touku 3perusa, OLTP-cucrembl — 3T0O 2jIeKTPOHHAS
IeHTpaJbHasd HEPBHAsS CHUCTEMa KOMIIAHWU, IIOITOMY IOAAEePKUBAIOIINE
ux 6a3bl JAHHBIX JOJKHBI OBITH TocTOAHHO focTynHbl. CYB] Oracle BKiio-
yaeT cpeficTBa o0ecrieueHn s BHICOKOM JOCTYIIHOCTH.

Pesepsras 6asa danHvLx

Oracle MmoxkeT 00ecIIeunTh Pe3ePBUPOBAHNE, MMOAAEPKUBAI KOIIHMIO OCHOB-
HOI1 0a3bI JaHHBIX HA APYToii MalllnHe — O0BLIYHO B Apyrom yaJie. sKypHa-
JIBI C OCHOBHOI'O CepBepa TPAHCIIOPTUPYIOTCA Ha Pe3ePBHBIN U TaM IPHU-
MEHSIIOTCSA, YTOOBI IPOAYyOINPOBATD BCE IPOU3BEIeHHBIe B OCHOBHOI 6a-
3e uadmeHenusa. B Oracle8i peannsoBaHBI MeXaHH3M aBTOMAaTUUYECKOIl
TPAHCHOPTUPOBKY XYPHAJIOB HA PE3€PBHBIN y3€J XM BO3MOYKHOCTDL OT-
KPBIBATDb PE3EPBHYIO 043y B PEXKUMe UTEeHUS IS FeHepaliy OTUYETOB.

B Bepcuu Oracle9i Release 2 mosiBuoCh MOHATHE J02UUECKOL pe3eps-
Hoil 6a3vt dannblx (logical standby). B aTom ciyuae namenenus nepega-
oTca B Buge SQL-KoMaHI, a He XYPHAJJIOB, YTO IIO3BOJISIET MCIIOJIBH30-
BaTh Pe3epBHYI0 0a3y U AJs APYTUX Hesieil.
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ITpospaunoe 6occmanosnrenue npuaoxcernuil npu omkase (Transparent Ap-
plication Failover, TAF)

TAF — aT0o mporpaMMHBIA mHTepdeHic, ITO3BOJSIOIINA aBTOMaTUUECKHU
IIPUCOENUHUTDL CEAHC MOJb30BaTENA K Ipyromy sk3emiLisapy Oracle, ec-
JU OOCJIYKUBAIOIINII ero 9K3eMILISAP BRIIIEJ U3 CTPosa. Bce 3ampocsl,
KOTOphIE B 3TOT MOMEHT 00padaThIBaINCh, BOBOOHOBIAIOTCA C IIOCJIE-
Hel U3BJIEUeHHOM CTPOKMU.

Onuyus Oracle Streams/Advanced Queuing (AQ )

Ommua AQ B mogcucreme Oracle Streams mpemocraBisgeT crmoco6 acuH-
XPOHHOM, MJIMN OTJIOXKEHHO, MEXCHUCTEeMHON KOMMYHUKAIIUN, YTO IIO-
3BOJIAET PAa3HBIM cHUCTeMaM paboTaTh 0ojiee HE3aBUCUMO. Y X0 OT 3aBU-
CHMOCTEH MeXKIy CUCTEMaMHU II03BOJISEeT n30eKaTh «KacKaIHbIX» cOOEB,
TO €CTh OJHA 13 B3aMMOCBSI3aHHLIX CUCTEM MOJKET IIPOJ0JIIKATL Pabory,
JasKke ecJIM Apyras BeIILIa 13 cTposa. Hampumep, Streams mossoJiszeT op-
raHM30BaTh IIepenauy U3MeHeHUH 13 ogHOoMi 6asbl naHHbIX Oracle B apy-
ryio. C MoMoIIbI0 IIIJI030B MOXKHO Jajke IMepefaBaTh U3MEeHeHUs B 6a3y
JaHHBIX JPYroro IPOU3BOAUTENsA. ITH BO3MOYKHOCTH 00Jee MOAPOGHO
ONMCAHLI B CJIEAYIOINEeM pasaeiie 1 B riaase 13.

Penaurayus nocpedcmeom Oracle Streams

7151 mOBBIIIEHNA N30BITOYHOCTH MOYKHO BOCIIOJIb30BATHCA BCTPOCHHBIM
mexanusmoM pertukanuu Oracle. IIpousBemenHbIe TPAH3AKIIUAMY M3~
MEHEHUS MOXXHO CHHXPOHHO MJIM ACHMHXPOHHO PEILINIIMPOBATDL B IPY-
rue 0asbl. Ecau ocHOBHAs 6a3a JaHHBIX OTKAMKeT, TO JaHHbIe MOXKHO OY-
IeT HOoJIyUuTh u3 Apyrux 06as. Hauunnas ¢ sepcun Oracle9i Release 2 pe-
ILINKAINS HA OCHOBE JKYPHAJIOB BXOIUT B COCTAB IMOACUCTEeMBI Streams.
MexaHu3M pemyIMKaIum IIogpo6Ho omrcaH B riaase 13.

Real Application Clusters (RAC)

Texuosorust Real Application Clusters mossiiaeT MacIITabupyeMoCThb
6asbl manHbIX Oracle, mesas ee JOCTYIIHOM M3 HECKOJIBKUX Y3JI0B, 00he-
IUHeHHBIX B KJjaacTtep. Ogaako RAC He TOJIBKO ITO3BOJISIET HECKOJIbKUM
9K3eMILIApaM o0paIiaThCsa K OJHOI U TOU Ke 6ase, HO U o0ecreuynBaeT
BBICOUAMIIINI YPOBEHDb AOCTYIIHOCTH, 3AIUINAs CUCTEMY OT IIOCJEACT-
BU 004 J000T0 y3J1a KaacTepa. Ecau Kakoi-To y3es BBIIIe) U3 CTPOs,
OCTAJIbHBIE IPOIOJIMKAIOT IPENOCTABIATE JOCTYII K 0ase. dTa uaes mosy-
unia gajabHelIee pa3sBuTue B grid-cucremax.

B Bepcuu Oracle Database 11g peanusoBaH psj JONMOJHUTENILHBIX MepP IO
00€eCIIeYeHNIO BEICOKOM JOCTYIIHOCTH, B TOM UMCJIE BO3MOMHOCTh COOMPATh
IUarHOCTUYECKYIO HHPpopMaIuio 000 Beex c00saX B 0asax gaHHBIX. ITogpos-
Hee BOIIPOCHI BEICOKOM JOCTYIIHOCTH OCBeIleHE! B ryiase 11.

Oracle Streams n Advanced Queuing

TexwHosoruu mepemadyu cooOITeHN MOSBUINCH He BUepa U IIIUPOKO IpUMe-
Hsaiorcsa B OLTP-npunoxenusx. Kak mpaBuio, peusb UAET O IPegoCTaBJIeHUN
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HAJeKHOT0 TPAHCIIOPTHOI'O YPOBHA IJIA IIepefaur COOOIIeHNA MEeXKTy Ma-
muHamu 1o cetu. B Bepcuu Oracle8 ciy:x6a Advanced Queuing (AQ) 6eL1a
unrerpuposana B CYB]I. A B Bepcuu Oracle9i Release 2 o6benunenune AQ
¢ peILIMKAaIell Ha OCHOBE JKYPHAJIOB MPUBEJO K CO3JAHUIO ITOACHUCTEMBI
Oracle Streams.

Oracle Streams AQ ob6sazaeT BceMU AOCTOMHCTBAMU IPOCTBLIX CHUCTEM IIe-
perauu cooOIennii, 100aBIAsI K HIM XpaHeHre ouepeeil coodimennii B 0a-
3e JaHHBIX. MH(MOpMAaIia B oOUuepeaax COOOIe il ONNChIBAET KPUTUUECKI
BayKHBIe [IJ1d OM3Heca COOBITHUS U MOJKHA XPAHUTHCA B HAAEXKHOM, 0es-
OIIACHOM MeECTe, MONYCKAIOIEeM MAaCIITa0MpOBaHME YW BOCCTAHOBJICHUE.
Xpansa ouepenu B 6ase MJaHHBIX, MBI pACIPOCTPaHAEM HAa HUX BCE IPEUMY-
miecTBa, xapaktepHasie aja CYB]I.

Hanubie, mepefaBaeMble Yepes3 0UepPeu, OTPAIKAIOT IIPUJINBEL U OTJIUBHI Je-
JIOBOU aKTHUBHOCTU. AHAJIU3UPYA TUI 1 00beM TpaprKa, MOKHO COCTABUTh
mpejcTaBJeHe 0 paboTe U B3aNMOJEMCTBUY PA3JINUYHBIX OM3Hec-hyHKITMIA,
YTO B CBOIO OUepPeIb CIOCOOHO IIPOJIUTH CBET Ha BAKHBLIE ACIEKThI (PYHK-
IUOHUPOBAHNUA KOMIaHUU. AQ TTOAAepKUBAaeT MeXaHU3M XPAHUJUU, CO00-
UieHUil, TIO3BOJIAIONINN ONPAIINBATE U IIOAPOOHO aHAIM3WPOBATL COIEP-
JKHMOe COOOII[eH’Ii, KOTOphIe yiKe HaxoAdaTcsa B 6ase mamubix. Oracle mo-
JKeT JIOTUYECKHU MCKJIIOYATH COOOIeHUA M3 Ouepenu, OCTABJAA HAXOIUB-
IIrecs B HUX JaHHBIE AJIA IOCJeIYIONero aHAIN3a UCTOPUH.

ITomerieHe B ouepeab U U3BJIeUEHE COOOITEHNH 13 Hee MOXKET OCYIIeCTB-
JATHCA B COCTaBe TPAH3AKIIUY UM KAaK OTAeNbHOe COOBITHE, KOTOpOe IIPOo-
HCXOAUT B MOMEHT BLIIOJHEHHUS COOTBETCTBYIOIIEeH KoMaHabl. Omepanuu
c ouepenbio, BKIIOUEHHBIE B KOHTEKCT TPaH3aKIIUU, GUKCUPYIOTCA U OT-
KaTBIBAIOTCS BMECTe C 9TOM TpaH3aKIueii. B ciayuae c60d cocTosiHIIE OUepe-
el BoccTaHaBJIMBaeTCs HapaBHE C OCTAJbHOM 02301 JaHHBIX.

Oracle pacmosiaraer MexaHM3MOM MAapIIPYTHU3alMKA TpapuKa cooOIeHni,
IMO3BOJIAIOIIMM IIepechlIaTh COOOIeHNA 13 OLHOM ouepeau B Apyryo. Ha
puc. 9.7 okasaHo IpUMeHeHNe ouepesell 1 MeXaHn3Ma PacIIpoCTPAHEHU A
COOOIIIeHMIA.

B Oracle Database 10g u mociegyiomuxX BepCUIX CTAJO IPOINe padboTaTrh
¢ mojcucTeMoil Streams M3 IPOrpaMMBI — COOOIEHUS Pa3peIleHo IIoMe-
IIATh U U3BJEKATh U3 OUepelu MauKaMu, a HOBOI'O KOJa IJs paboTEI ¢ oue-
penaMu TpebyeTca MeHbIIIe.

MNpumeHeHne Streams anga peanusaunm CMCTEMHbIX
UHTepdencos

B peanusanuu OLTP-cuctem Hemsbe:kHa 3amaua opraHusanuu uHTepdei-
COB C IPYTMMH CUCTEMaM{ B PAMKAaX OAHOI'O HPEeAIPUATUS UJIU B IPYTUX
KoMnauusax. Ha npoeKTupoBanmue, pa3paboTKy 1 yIpaBJeHNe TAKUMU UH-
TepdeiicaMu TpaTATCS 3HAUUTEIbHbBIE YCUINUS, B COBOKYIIHOCTH 9TO MOKET
coctaBuTh 40—60% cToMMOCTH KPYIHOMACIITAOHOM CHCTEMbI YIIPABJACHUSA
pecypcamu npennpusaTtua (ERP). Bosee Toro, mobasieHue HOBOI MJIU U3-
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Puc. 9.7. Oracle Streams/Advanced Queuing

MeHeHne MMeIoIlelics CUCTeMbl BJieueT 3a coboil mepepaboTKy uHTepdeli-
COB, UTO JIOKUTCS TAKKUM I'Py30M Ha TeKYyIIee COIIPOBOKIeHUE.

IToacucrema Oracle Streams cmocoGCTByeT peIieHHI0 MPOoOJeMbl HHTErpa-
UM 34 CUET pPeajM3aluy apXUTEeKTYphl «KoJieco co cruramu» (hub-and-
spoke), IpUMEHAOIIE coueTaHne TeXHOJOTUH epeaaun CoOOIeHuiT, Map-
mIpyTusanuu u rpancopmanuu. TpaguiinonHo paspabaTbIiBaeTcs cIelma-
JU3WPOBAHHBIN MHTepdec MeKaAy AByMA cucreMaMu. Korga moaBisgeTcs
TPEThsA CHCTEMA, IPUXOANUTCS padpadaTeiBaTh nHTepdeiic Mexxay Hell 1 oc-
TAJIbHLIMU. UeM 0OoJIbIlIe CHUCTEeM IIPEACTOUT MHTErpUupoBaTh, TeM OOJbIIIe
IOJIXKHO OBITH paspaboTaHO HECTAHIAPTHBIX MHTEP(ENCOB U TeM CJI0oKHee
OKAa3bIBAETCS COIIPOBOXKIEHIE.

Ho mexammsM ouepeneil IIO3BOJIAET OTAEILHBIM CHCTEMaM COEeIUHATHLCS
TOJBKO CO CTYMHUIIEH BIOJL CIUIILI, CJIEJOBATEILHO, Pa3paboOTKU WHTEpP-
delicoB MeXAY KaXKIOM IIapoil CHCTEM MOYKHO 130exaThb. CIIMIBI OTIPAaB-
JISIOT ¥ IPUHUMAIOT COOOINEeHMA, a CTYNUIla 00ecIIeunBaeT MapIIpyTu3a-
muio u TpaHcopmaruio. TeM caMbIM yMEHBIIAETCS KOJUYECTBO WHTEP-
(eiicoB, HEOOXOAMMBIX IJA 00BeIUHEHUA psaga cucteM. Ilpu qobapieHun
HOBBIX CHCTEM He IpHuIeTcs paspabaThIBaThb MHOT'O HOBBIX HMHTeP(eiicoB.
Hy:KHO0 JUIIb TOAKJIIOYUTH HOBYIO CUCTEMY K CTYIHUIlE ¥ HACTPOUTH CJIYK-
ObI MapIIpyTHU3anuu u Tpaucopmanuu. Ha puc. 9.8 moxkasausl paznuuns
MEXKAY TPAAUIIMOHHBIM ITIOJX00M 1 apXUTEKTYPOH «KOJIECO CO CIIMIIAMU» .

TexHonorus nyénukauum/noanuckm B Oracle

B Oracle8i rexmosorusa Advanced Queuing 6blyia HOIOJHEHA MEXAHN3MOM
nyonukanuy/mognucku (publish-subscribe). Ilpuioskenne MOMKET TOMIIN-
caThCs Ha ouepe b COOOINEeHNH U YKa3aTh aTPUOyTEI TeX COOOIeH i, B II0-
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JYyUYeHNU KOTOPBLIX OHO 3amHTepecoBaro. Korma apyroe mpujaokeHue mIyo-
JUKYeT coolIleHre, IMOMeIllas ero B 3Ty ouepeab, Oracle mpocmaTpusaer
COZEPIKMMOe COODIIEHN S, BEISICHAET, KaKye IPUJI0MKEeHNA B HEM 3auHTepe-
COBaHbI, 1 IIOCHLJIAET UM U3BelleHusA. Hanpumep, npuiokeHne Mo OTTpys-
Ke MPOAYKIINY MOXKEeT IIOAINCAThLCA Ha ouepenhb 3aKas3oB, YKa3aBs, UTO MH-
Tepec AJIs1 HEero IPeJCTaBIAIT TOJHLKO COOOIEHU O 3aKa3aX B COCTOSIHUN
«I'oTroB K oTrpyske». I ToIbKO TaKkue cOOOIEeHUs OHO U OyAeT IMoJaydyaTh.
MexaHU3M IyOJUKAIINH/IOAINCKY BKYIle C MEXaHN3MOM pacIpocTpaHe-
HUS COODIIeHnIT 00pasyeT MOIIHBIM KapKac AJsA OpraHu3aluy II0TOKA MH-
dopmMaIu MeK1y CUCTeMaMM.

N royex CONpPAXeHUAa Koneco co cnnyamu
<>
>
o Kaablit UHTephenc yHuKaneH e Qyepean — aHaNorv nepesaroLLnX cnuy
« [loporo pa3pa6arbiBaTb U CONPOBOXAATb ¢ Ctynuua o6ecneymBaeT TpaHCHOPMALMIO COOBLLEHWIA

e [106aBNATb HOBbIE CUCTEMbI BCE CIIOXKHEE ¢ [106aBNATb HOBbIE CUCTEMbI MPOLLE

Puc. 9.8. Cneyuaausuposartvie uHmep@eiicvl U apxumexmypa
«KOJleco co Cnuuamu»

OObeKkTHble TeEXHONOrnNn
M pacnpepeneHHble KOMMOHEHTbI

Teoperuuecku, uem 60Jibille 00beM MHGOPMAIIUKU, TeM 0OJIbIIIE II0JEe3HBIX
CBeJIeHUI MOYKHO 13 Hee u3Bjeub. Ho 00beanHeHne MHPOPMAIIHHT, IIOPOIK-
ITaeMOU B pa3sHBIX CHCTEMAaX, MOKET OKa3aThCs HeIIOCUJIbBHOM 3agaueir, 0Co-
0eHHO IPpUHUMAas BO BHUMAaHNe, UTO IO Mepe N00aBIeH!A HOBLIX CUCTEM €€
CJOKHOCTH BO3pacTaeT B TeOMETPHUUECKOIT TPOTPECCUM.

XOTsI TEeXHOJIOTHH IIepefadyr COOOIeHN MOT'yT IIOMOYb B OPraHn3alliy NH-
Tepeiica MeKAy PA3JINUYHBIMHU CHUCTEMaMM, YacTO TPeOyeTcsa U OIepaThB-
Hoe B3ammogeicTere. Hampumep, B oThese KagpoB UMeeTca HHPpopMausa
0 paboTHUKAX KOMIIaHUU (CKasKeM, 0 TOM, B KaKOM OT/eJie KayKAblil pado-
TaeT 1 YeM 3aHNMAETC), a OTHEJ 3aKYIIOK MOT Obl BOCIIOJIb30BATHCS STUMU
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INAaHHBIMH HA 9Talle OIleHKU 3aKas3a Ha MOKYyNKy. CucTteMa mMorJia 0wl oipeae-
JIUTH PACXOAHBIN JUMUT 3aKa3UnKa 1 OMPEeIeJIUTDb OTAEJ, Ha CUeT KOTOPOTO
cJaemyeT OTHeCTH 3aTpaThbl. Ha mpakTuKe co3JaHMe TaKWX OIEePATHUBHBIX
uHTepdeiicoB OKa3bIBAETCS HEIIPOCTHIM J€JI0M, IIOCKOJIbKY CUCTEMBI JOJIK -
HBI COTJIACOBATh IIPOTOKOJI o0MeHa MHMOpMAIlell ¥ HEeyKOCHUTEJIHLHO ero
npuaepsKuBaThbcia. B KaKI0oil cucTeMe MMEIOTCS CBOUM HMHTep@eiichl mpu-
KJagHoro nporpammupoBanus (API), mosBoasiomnue obpalaTbesa K Heil us
OPYTUX CUCTEeM. T YHUKAJIbHBIE U 3auacTyio nporuBopeunssie API orpa-
HUYUBAIOT IOBTOPHOE HUCII0Jb30BaHNE NUMeoIell PYyHKIINOHAIbHOCTH.

OnHO M3 BOBMOXKHBIX PEIeHUWH JAal0T O00BEeKTHBLIE TeXHOJIOTHUM: CUCTEeMBI
B3aMOeiCTBYIOT, BBI3bIBAsI METOJbI 00HEKTOB, a He (PYHKIINU KOHKPET-
Hbix API. Hanpumep, y3HaTh, B KAKOM OT/eJje paboTaeT I0JIb30BaTe b, I10-
MOJKET CTaHAAPTHBIN BHIBOB MeTOla 00'bEKTa, IPEACTABJISAIONIET0 9TOTO pa-
0OTHMKA B KaJ[POBOM cHCTEeMeE.

B Oracle8i u mocaenyoninx Bepcuax IMOAIePKUBAETC IeJIbIi Pal O0BLeKT-
HBIX TeXHOJIOTHH, BKJIIOUAS MCIIOJb30BaHe 00 beKTHO-OPUEeHTUPOBAHHOTO
a3bpiKka Java. Ilogpob6Hee 00beKTHO-OPHUEHTUPOBaHHBIN acieKT Oracle omu-
cau B riase 14. CpaBHHTEJILHO HEJABHO B pa3spab0TKe IIPUJIOKEHUN U KO-
Ia, MOMyCKAaIoIero IMOBTOPHOE HMCIIOJb30BaHMe, B3AT KypC Ha CEPBUCHO-
OpHEeHTHPOBAHHBIE apXUTeKTyphbl (Service-Oriented Architecture, SOA)
U Beb-cysKObI, KOTOPBIM IIOCBSAIIeHa riasa 15.
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fABnsasch, mporpaMMHBIM obecmeueHueM o0Iero HasHaueHusd, CYB]] nmpu
STOM pelllaeT pasHooOpa3Hble TeXHUUECKNe 3aJavun:

Cé6op u xpaneHue OAHHbLX

Haueﬁcﬂoe XpaHeHre JaHHBbIX U 3allliTa JaHHBIX OOHOI'O II0JIb30BaTEJA
oT HSMeHeHHﬁ, IIPOU3BEACHHBIX APYT'NMHU I10JIb30BATEJIAMU.

Cuumviearnue daHHbLX 0L NPOCMOMPA HA IKPAHE U 2eHePAUUL OMUemos
ITosyueHne HEIIPOTHUBOPEYNBOI'O IPEACTABICHUA JTaHHbBIX.
AHaaus 0aHHbLX

dopMupoBaHUE CBOAHBIX ITOKa3aTeJiell, BEIABJIEHNE TPEHAOB U B3aNMO-
CBA3EUN MeXXAy JaHHBIMU, IIPOTHO3UPOBAHUE.

Ilocnenume aBa peleHus MOMKHO PA3BEPHYTh B BUAE XPAHUIUULA OAHHbBLX,
TO eCTh TOI YaCTU NHPPACTPYKTYPHI, KOTOPAasd MIPEJ0CTABIIAET cpedcmaa ous-
Hec-aHaAUu3a Y IPUMEHSeTCs AJs CTPATEernyecKoro U TaKTUYeCKOro yIpas-
JIeHUA KOopIIoparueil uiau rocyJapCTBEeHHBIM YUpPeKIeHUEM. ITO ITO3BOJISAET
OOHAPYKUBATD IIEHHYIO NH()OPMAIUIO, CKPLITYIO B XPAHWININAX TAHHBIX.

Pemtenus, HaIlpaBJIEHHbIE€ Ha OPraHM3allI0 XPaHWJJINUII JaHHbIX 1 obecre-
yeHue OM3HeC-aHaJIM3a, CerogHdAa yiKe IIINPOKO BHEAPEHbI, & HOBBIE IIPOEK-
ThI BC€ TaK K€ OUYeHb IIOIIYyJIAPHEBI. n TOMY €CThb IIPOCTO€ 00'bACHEHUE: II0-
,I.IOGHI)Ie IIPOEKTHI CHUTAIOTCA KJIIOYEeBbIMU IJIA OusHeca u AT BO3BpaT Ha
WHBECTUIITNN, YTO XOPOIIIO BOCIIPMHNMAETCA 6I/ISHeC‘(3006HIeCTBOM.

Ira reHgennua He HoBa. Kopmoparus Oracle Hauaia 7o0aBIATE CPeACTBA IJIA
OOAMEPIKKM XPaHWInIL AaHHBIX B Bepcuio Oracle7 emie B mHauame 1990-x.
B mocienymomux BepcUAX IIOABJSINCH BCE HOBBIE BO3MOXKHOCTHU, IIOBBI-
LIAIOIIMe IPOU3BOAUTEIbHOCTE, (PYHKIIMOHAIBHOCTL, MACIITA0NPYEeMOCTh
¥ yIpoInaloline afMuHucTpuposadne. B Oracle Taxk:ke umeoTca HHCTPY-
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MEHTBHI [JA IIOCTPOEHUA U MCIIOJIb30BAHUA MHPPACTPYKTYPHI OM3Hec-aHa-
JI3a, B TOM UHCJI€ IIPUJIOKEHUA AJIA IIepeMeIlleHA TaHHbIX 1 UX aHAJINTH-
YeCcKOoi 00paboTKH’.

NudpacTpyKkrypa Ou3Hec-aHAIM3a IIO3BOJISIET aHAJTUTUKAM:

® OIpenessaTh, KAK HEKOTOPHIN ClleHAPUN PA3BUTHAA OM3HECA COOTHOCUTCS
C IIPOIILJILIMY pe3yJabTaTaMu;

® HaAXOIUTL HOBLIE PEIIeHUA, PACCMOTPEB JaHHLIE IIOJ IPYTUM YIJIOM 3pe-
HUS;

® [IPOTHO3MPOBATH PA3BUTUE COOBITUIA;
® ompeneiaATh NefiCTBUA, CHOCOOHEIE BIUATH HA OyAyIliee.

B sT011 rs1aBe MBI pPACCMOTPHUM OCHOBHBIE UAEU, TEXHOJOTUU U MHCTPYMEH-
ThI, IPUMEHsAeMble B XPaHUJIUINAX JaHHBIX ¥ CPEACTBAaX Ou3Hec-aHamM3a.
Yro65I BaM OBLJIO mpoIlie paszobparhkesa B moaxoae Oracle K aTuM Bompocam,
cHavaJia Mbl OCTAHOBUMCSA Ha TEPMUHOJOTHH U TaAuM 0030P TeXHOJIOTHIA.

OCHOBHbIle NOHATUA OU3Hec-aHanu3a

3aueM co34aBaTh XPAaHUJINIIE JaHHBIX WU cpeacTBa ousuec-ananausa? Io-
yeMy AaHHBIE B 6ase, MOAMeP:KUBAIOIIEl OIepaTUBHYI0 00pabOTKYy TpaH-
saknuii (OLTP), moryT cuuraTbcsa TOJBKO YacThIO pPeIleHus AJISA Ou3Hec-
anasusa? IIpyu IPOEKTUPOBAHUY XPAHUJIUII JAHHBIX YaCTO PYKOBOACTBY-
IOTCSA CJAEIYIOIIUMU COO0PAKeHUIAMU:

B xo00e cmpamezuueckoz0 u maKkmuieckozo AHAAU3IA MOHCHO pa3zasdembs
8 0AHHbLX KaKue-mo mpernovl

Xpa"Huaunina JaHHBIX YacTO IPUMEHSIOTCS AJs CO3JaHUs MPOCTBIX OT-
YeTOB, OCHOBAHHBIX Ha arperupoBaHNN I'MT'aHTCKHX OG’bGMOB JAaHHBIX.
Ha popMupoBaHUA TaKUX arperaToB «Ha JieTy» ¢ moMmoibio OLTP-6a3
moTpedboBaoch OBI CTOJIBKO PECYypPCOB, UTO CBOEBpeMeHHas o0paboTKa
TpaH3aKIINi cTajia ObI HeBO3MOKHOII. IIpy BBEITOMHEeHNY MOJ00HBIX He-
3aIJIAHUPOBAHHBIX 3aIIPOCOB YACTO MPUMEHAIOTCA BCTPOEHHBIE aHaJIM-
mnueckue (pyaxnuu CYB], morpebJssiomniye o4eHb MHOTO BBIUUCIIH-
TeJIbHBIX PeCypCcoOB.

Boavuwias wacmb 0aHHbLX 8 XPAHULUWE NPeOHA3HAYEeHA MOJLbKO 021 ume-
HUs, 00H08IEHUS CAYHLalomcsa pedKo

HNwmeromuecsa B CYB]I cpencTBa MO3BOJAIOT CO3AaBaTh XPAaHUJINIIA, CO-
IepoKalle COTHU TepabaiiToB JaHHBLIX, 1 AaKe OOHOBJIATHL HEKOTOPEIE
JaHHbIE IIOUTH B PEXKUMe PeabHOI'O BpeMeH!.

Hannvie 8 OLTP-cucmemax He A8AAI0OMCA «LUCTBLMUY» U MO2Yym Obtmb pac-
€0271aCc08aHbL

Ecau BBog nanabix B OLTP-cucremy He oueHb TIIATEIbHO KOHTPOJIUPY-
eTCs1, TO BO3MOJKHBI OIIMOKY U AyOaupoBanue. Hepeako omHUM U3 BaK-
HeMINNX 9TAOB 3arPpy3KU JaHHBIX B XPAHUJIUIIE ABJISIETCA YCTPaHeHUe
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Takux omunbok. Kpome Toro, B pasueix OLTP-cucTemax ompeneaeHns
00IIUX MaHHBIX MOT'YT OTJINYATHCA, ¥ IPOIeAypa 3aTPY3KU MOKET KOH-
COJIMINPOBATD OIIPEeHeIeHUA.

s agppexmuernoil pabomuvl XPAHUAUULA OAHHBLX NPUXOOUMCL OMX00UMb
om cmaHOaApPMHOil HOPMALUIOBAHHOIL CXeMbl, MUNULHOU ONL PeNAYUOH-
HOllL 6a3blL

OOBIYHO 3alpPOCHI IPEIBABIAIOTCA K HeKoell Tabauie pakToB, COmep-
JKalleil cBogHbIe mamHble. Cxema 0asbl 4acTO IIPOEKTHPYETCS B BUIE
38e30bL, UTO IIO3BOJISIET JIETKO IIOJYyYaTh AOCTYII K (haKTaM B paspese
DPasIUUYHBIX U3MepeHull (CHpaBOYHBIX AaHHBIX). (Cxema Tuma «3Be3gas»
moapoOHee paccMaTpuBaeTca HuMKe.) Hampumep, M0JIb30BaTEIb MOMKET
paccMaTpuBaTh 00bEM IIPOLAXK, XPAHAIUNiCcA B Tabauie (pakTOB, B pas-
pese PermoHOB, PETMOHAJBLHBIX CKJANOB MUJIM OTAEJbHBIX HaWMeHOBAa-
HUM TOPOAYKIIMYU — M BCE 9TO MOYKHO Ha3BaTh U3MePeHUsIMHu. B coBpe-
MEHHBIX XPaAHUJIUINAX JAHHBLIX YAaCTO BCTPEUAIOTCS W 2uOpudHble cxe-
Mbl, TO €CTh KOMOMHAIINA CXeMBbI THIIA «3Be3a», XapaKTepHOM s mpe-
IBIAYINEro IIOKOJEeHUS «BUTPUH AaHHBIX» (data mart), u merambHBIX
IaHHBIX, IPUBEIEHHBIX K TPEThel HOpMAaJIbHOUN (popMe, KaK OOBLIUHO Je-
aaercs B OLTP-cucremax.

JBonoums cpencTe OunsHec-aHanusa

WUpes cOopa maHHBIX AJis OM3HeC-aHAJIM3a He HOBa. YyTh Jiu HE ¢ MOMEHTA
MMOSIBJIEHU S IIEePBBIX KOMIILIOTEPOB KOPIIOPATHUBHBIE NJaHHBIE IPUMEHAIOTCS
IJISI IPUHATUSA CTPATEINUYECKUX PeIleHnil, a He IPOCTO AJIA II0OBCeJHEeBHBIX
omepalui.

JloBOIBHO maBHO pPa3paboOTUMKK ¥ II0Jb30BATEJIH OIEPATUBHBIX CHCTEM
OCOBHAJIM MOTEHIINAaJI, KOTOPBIN IPEACTABJIAIOT AJIs Ou3Heca COMYTCTBYIO-
IIe CUCTEeMBI aHA/IN3a JaHHBIX. B 00I1[eM-TO, Ha 3ape 3pbl IePCOHATBHBIX
KOMIIBIOTEPOB POCT OTPACJM B HEMAJIOH CTeeHU OBl 00yCJIOBJIEH CO3TaHU-
eM BJIEKTPOHHBIX Ta0JWIl, 3aHUMAOIINXCS aHAJIN30M TAHHBIX, KOTODPbLIE
3arpyKajIiCh U3 ONEePATUBHBIX CUCTeM. PYKOBOAUTEIN CTAJY HATIPABIATH
yeunusa UT-coenuanncToB Ha pa3pabOTKY peIllleHuil, IT03BOJAIONINX Jyd-
11e TOHATHh (GYHKIIMOHNPOBAHNE IPEeAIPUATHASI U BbIpaboTaTh HOBBIE CTpA-
Teruu pas3BuTuUA. HbIHe IpeiaraoTcsa TOTOBbIE PeIlleHuA B TAKUX 00Jac-
TAX, Kak yupaBieHme B3aummojelictBueM ¢ kKjaumeHtamu (CRM), ananus
IpoJasKk M MapKeTUHTOBBIX KaMIaHWli, yIpaBleHne IPOoaAyKIluei, hbuHaH-
COBBIM aHaJN3, aHAJIUS ITeIOUYeK IMTOCTABIIIUKOB ¥ AaHAJIU3 PUCKOB X MOIITEH-
HUYeCTBa.

B 1980-e BoO MHOTHX OPraHMU3AIUSAX CTAJHM BBIAEJATH IO TaKue IPUJIoKe-
HUS OTAEeJbHBIE CEepBephl, 00pas3yiolue TaK Has3bIBaeMble cucmemvl noo-
Oeprcrku npunamus pewenuil (decision support systems, DSS), kKoropsie
JOTOJHANMYN OOBIYHYIO CHCTEMY yIIpaBJaeHusa mHpopMaluei. 3ampockl, Xa-
paxTepHbIe 15 DSS-cucteM, moTpebIsan 0cCOOEHHO MHOI'O BpeMeHH! U IIa-
MSATH, OCYIIIECTBJISAA TOJbKO UTeHUE HAaHHBIX, TOTJa KaK B TPAAUIIMOHHBIX
OLTP-cucremax 00bIYHO BBHIIIOJHAJIOCH MHOI'O OOHOBJICHUH U, CJI€LOBATEIb-
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HO, omepaIuii BBoja,/BbIBOa. XapaKTEePUCTUKY TAKUX 3aIIPOCOB OBLIU K-
Ia MeHee npeackasyembl, ueM B OLTP-cucremax. 9To u mpuBejo K paspa-
0OTKe XPaHWJINII JAaHHBIX CIEIUAJIBHO IJIA CHCTEM MOAAEPKKY MTPUHATUAA
pelieHunii, OTAeJeHHBIX OT X PAHUJINII, UcIoab3yeMbIiX B OLTP-cucremax.

Korga B mauane 1990-x Buin Muamon (Bill Inmon), ubu paboThl yIIOMAHY-
ThI B IPUJIOMKEHUU 2, U APYTUe HCCJeTOBATEeNN BBeJIU B 000POT TepMUH
«XpaHWJUINE NAHHBIX», BO3HUKJA efuHas (opMaam3oBaHHAA HHOPa-
CTPYKTYpA [IJIsI MOCTPOeHUs TpebyeMbIxX perteHuii. Tomosorusa cucrem 6ms-
Hec-aHaJIM3a IIPOJOJIXKAajia PA3BUBATHCA, KAaK MBI YBUJUM B CJIELYIOIIEM
pasgesne. CoBpeMeHHBIe PEIIeHus YaCTO BKJIIOUAIOT NHPPACTPYKTYPY, IO~
3BOJIAIONIYIO OTPa’KaTh B OTUETaX JaHHBIE, IOJyJaeMble KaK M3 XPaHU-
awui, Tak u 13 OLTP-cucrem. IIporpecc B o6yiacTu annapaTHBIX pEIIeHUH
mpuBeJ K TOMY, UTO Temephb BBOJ/BBIBOJ CTajJ 0ojiee BaKHBIM (DAKTOPOM
IpU HPOEKTHUPOBAHUU ILIATHOPM AJS pPasMeIlNeHUs XPaHUJIUAIL JaHHBIX
(cM. raaBy 12).

Tononorusa cpeacTts OusHec-aHanusa

Kiaccuueckas Tomosorus XpaHUJIAIA JAHHBIX, CAYKAIIEro NCTOUHUKOM
BCell KOPHIOPaTHUBHOU MH(pOPMAIMM, COCTOUT M3 HECKOJLKUX YPOBHEMH,
npeacraBjaeHHBIX Ha puc. 10.1.

EcTb psAx OpUYMH, II0 KOTOPHIM MHOTOJIETHHE HCCJIEJOBAHUS IIPUBEIU
MMEHHO K TaKo#l TomoJsioruu. IlepBble MONBITKU CO3[aTh eIUHOE KOpIopa-
TUBHOE XPAHUJINIIE JaHHBIX OKAHUYNBAINCEH « AHAJUTHUYECKUM IapaJTuIOM »
(analysis paralysis). Eciu onpepesieHre KOPIOPATHBHOM MOAENN JaHHBIX
s OLTP-cuctem MosKeT AJMUThCA rogamMu (13-3a TPEHU MEXKIAY OTIeIaMu
M MacIITabHOCTH 3aJadyu), TO B cjydyae XPaHUJIUIN JaHHBIX TpedyeTrcs ro-
pasmo 60JIbIlle BpeMeHU, YeM T'OTOBbBI ObIIY MPUHATH OM3HEeCMeHbI, (huHAH-
cupymIue paspaboTku. [omosIHuTe IbHAA CI0KHOCTh 3aKJI0Yaach B IO-
CTOSTHHOM M3MeHeHUU TpeboBaHUii, 00yCIOBICHHOM N3MEHSIIOMTUMCSA PHIH-
KoM. Eciu sjieMeHTHI HAHHBIX U TPeOOBAHUA K OMEPATUBHBIM CHCTEMAaM
MOTYT OBITh 3a()MKCHUPOBAHBI HA JOCTATOYHO AJIUTEIHLHOE BPeMs, TO YJIO-
BUTH SKOHOMHUYUECKYEe TPEeHILI TaK Ke TPYIHO, KaK IMoNMAaTh JINCY 3a XBOCT.

ITosTOMY J1100BI€ TONBITKY IIOCTPOUTH MO€Jb IPEeAIPUATHASI, KOTOPasA yCT-
pouia ObI BCeX, MPUBOIAT K PEe3yAbTAaTy, KOTOPHIHM He yCTPAauBaeT HUKOTO.

BUTpUHbI AaHHbIX

ITocse TOTO Kak MOMBITKU ITOCTPOUTDH KPYITHOMACIITAOHOE eUHOe AJIA BCe-
TO HIPeANPUATHSA XPAaHUININE JaHHBIX IIOTEPIeNn KpaX, HACTYIIUJIO YHBI-
HUe U pasgpaskUTeIbHOCTh. Haliucs 01, KOTOPhIie OTpearnpoBaIu Ha
3TO, COCPEOTOYUBIIINUCH HA CO3TaHUN HE3aBUCUMBIX umpuH danHbrx (da-
ta mart), B KoTOpBIX OBLIM IIpeACTaBJIeHbI JaHHBLIE, B3ATHIE U3 COOTBETCT-
BYIOIIUX OIEePATUBHBIX cucTeM. MHOTHYEe BUTPUHEI TOHAYAIY OBIJIY BIIOJIHE
YCIIEIITHBIMH, TAK KaK OTHOCUTEJIBHO OLICTPO YIOBJIETBOPUIN HEOTIOMKHBIE
noTrpebHOCTU OM3HEca.
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Cepsepbl OLTP-cucTembl

OnepaTuBHblil CKNaJ AaHHbIX

CepBep XpaHUNMLWa AaHHbIX

Knuentbl

Puc. 10.1. Tunuunasa Ha4aabHaS MONOL0ZUSA cpedcme OUu3Hec-AaHAAU3A

OpHako BCKOpe HadyaJid IPOSABIATLCSI U IIPo0ieMbl. HacTo MeKay OTaesia-
MU He OBLJIO COTJIACUS OTHOCHUTEJILHO OIIpeaeseHns 0a30BbIX IIOHATHI, Ha-
mpuMep, YTO TaKOe «KJIHEeHT». EciIu pPyKOBOAUTEJb BHICOKOIO YPOBHS 3a-
IaBaJl OJUH U TOT K€ BOIIPOC I'JIaBaM HECKOJbKUX OT/AEJIOB, TO OTBETHI, BO3-
BpalllaeMble He3aBMCHUMBLIMI BUTPHUHAME JaHHBIX, HEPeIKO OKa3bIBAJINChH
PasIMUYHBIMH. A 5TO CTABUJIO IIOJ COMHEHNE JOCTOBEPHOCTL BCEX BOOOIIEe
BuTpuH. KpoMe TOro, y MHOTMX OT/[EJIOB IIOCTOSTHHO BO3HHUKAJU CJIOXKHO-
CTH C OOCHy)KMBaHMEM BUTPUH W H3BJIEUEHNEM JaHHBIX M3 OIEePATUBHBIX
MCTOYHUKOB (K TOMY 2Ke 9TH JaHHbIe HEPEeIKO NyOJIUPOBATINCE).

CHOBa B3IVITHYB Ha CBOU PEIlleHUsI, apXUTEKTOPHI HauaJl 0CO3HABATD, KaK
Ba’KHO UMETh COTJIACOBaHHOE IIPeJCTaBJeHNe JeTaIbHbIX JAHHBIX HA YPOB-
He KOpIIOpaTHUBHOTO XpaHuauina. OfHOBPpeMEeHHO OHU YBUJEJIU, YTO BUT-
PUHBI JaHHBLIX MOTJIM ObI PEIUTh ITPO0JeMbl OM3Heca M MOCTENeHHO AATh
Bo3BpaT Ha nHBecTunuu. CerogHa B HanboJee YCIEIIHBIX IIPOEKTaX OJHO-
BPEMEHHO CTPOATCS 3aBUCUMbIe BUTPUHBI JAHHBIX, PEIIAOIINAe IO OJHOMN
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mpobsieMe 3a pas3, W MHKPEMEHTHO BO3BOAUTCS 3JaHUE KOPIOPATUBHOTO
XPAHWJININA JaHHBIX.

B macrosmiee BpeMsa Mo BUTPUHOMN JAHHBIX IIOHMMAETCS IIPOCTO Y3KOCIIe-
MUaJIn3UPOBaHHOE XPAHUJIUIINE MTaHHBIX, OOBIYHO peajin3dyeMoe B paMKax
oxHOTO OoTHesia. Kak mpaBujo, BUTPUHBI CO3JAIOTCA C IEJIbI0 IMOBBIMIIEHU T
TIPOU3BOAUTEIBHOCTY M MOTYT BKJIOUATh MHOTO CBOIHBIX Tabsuil. IlepBo-
HAYaJbHO BUTPUHBI JAHHBLIX MPEAIIOJATrajnuch HEOOJbIIIUMU, MOCKOJIbKY
HeT HeoOXOAUMOCTH 3arpysKaTh B HUX Bce JaHHbIE OJHOTO OTAEJIa UJIU AaH-
HBIe U3 APYyrux otnenoB. OAHAKO HEKOTOPHIe BUTPUHBLI HEOOBIYaWHO pas-
pocauch, BKJIOUaA JaHHBLIE W3 BHEITHUX MCTOYHUKOB (MHOTZA OIJIaUeH-
HBIe), KOTOPbIe He MMEIOT OTHOIIEeHUSI K APYTUM acIeKTaM AesaTeJIbHOCTHU
OpPeaIpPUATHS.

B HEKOTOPBIX OpPraHM3alluAX BUTPUHA AAHHBIX CO3TAaeTCS IJA DelleHUus
cuenudUUECKUX 33724 KaKOr'0-TO IPOEKTa, 1 ee MOJAeIb ONITUMHU3NPOBaHA
C YyYeTOM IPOM3BOJUTEIBHOCTY MMEHHO AJIA TaHHOTO npoekTa. Ilo 3aBep-
IIeHNY TPOeKTa Takue BUTPUHBI YHUUTOMKAIOTCSA, a 000pyA0BaHNe NCI0JIb-
3yercs OJjA Apyrux 1eseii. [lo mepe maMeHeHUs TPeOOBaHUM, BBIIBUTAE-
MBIX OM3HECOM, TOMIOJIOTHA XPAHMIJININA JAHHBIX MOYKET 5BOJIIOIHNOHUPO-
BaTh, 1 pa3pa60'rqmc1/1 OJOJIXKHBI YUUTHIBATh TAKYIO BOSMOMKHOCTbD.

CocpemoTouenne yCUINM Ha 9KOHOMUHU 3aTPAT, YIIPABIAEMOCTH U HOKAa3a-
TeJIbCTBE COOTBETCTBUS B3aCTABUJIO MHOTHX II€PEOCMBICIUTh HEOOXOIM-
MOCTBH OOJIBIIIOTO0 KOJHUUYEeCTBa (PU3UUECKU pPas3felbHbIX BUTPUH JaHHBIX.
ITosToMy HaMeTHIIACh TEHAECHIIUA K KOHCOMUAAIINY BUTPUH B OJHO KOPIIO-
paTuBHOe xXpaHuIuIe faHHbIX. [locaenume Bepcuu Oracle mo3BoIAIOT 3h-
($eKTHUBHO YIPAaBJATL PA3JIUUYHBIMHU COOOIIleCTBAMU IIOJIb30BaTeJeil, UTO
yIIpoIaeT 3a7avy KOHCOJIUTAI NN,

Ol'lepaTI/IBHble CKnapabl AaHHbIX N KOpropaTuBHoOe
XpaHunmuie gaHHbIX

Kounenmnus onepamuerozo cknada dannuvix (operational data store, ODS)
TakKsKe mpuobpesia monyaapHocTb B 1990-e. IIpoire Bcero oupeneautrs ODS
KaK IIeHTpP pacipefeseHusa TeKYIIuX JaHHbIX. Kak u B cayuae OLTP-cuc-
TeM, cxeMa HOpMaJin30BaHa U JaHHBLIe OTHOCUTEJAbHO cBexxkue. ODS ciay-
JKUT TOUKON KOHCOJUIAIIUU MJIsI OTUETOB M T€M MECTOM, T'lle MOYKHO IIO-
CMOTpPEeTh TEeKyIIue AaHHbIe, IepeceKalomniue rpaHuIlbl oTaesnoB. CBoeil mo-
nyasapHocTbio uxess ODS oTyacTu 00s3aHa yoo6CTBY IPUMEHEHU B IEPUOT,
CIUAHUN U MpuobpeTeHnit omumnX KoMmnauuu apyrumu. ODS MokeT BBICTY-
maTh TaKsKe B POJIM MPOMEKYTOUHOTO MYHKTA AJA TpaHchopMamuu gaH-
HBIX IepeJ OTIPABKOM B XpaHUJIUIIE UJIN HAa BUTPUHY.

CepBep XpaHUIUINA, WIN XPAHUAUULE KOPNOPAMUBHbLX OAHHBLLX, — ITO
CKJIaJ UCTOPUYECKON MH(MOPMAIIMM II0 PAa3HBIM IIpeIMeTaM, IIOAIePiKU-
BaIOIIUU HECKOJIBKO OT/I€JIOB U 3aYaCTYIO NCII0JIb3yeMbIil KaK 0a3a JaHHBIX
0 AeATeJbHOCTH npeanpuatusd B neaoM. Ecau ODS yxe umeercs, To cep-
BEep XPaHUJININA MOKET U3BJIeKATh JaHHBIE U3 Hero. B mpoTuBHOM ciyuae
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IaHHbIe AJIA XPaHUJININa U3BJIEKAIOTCA HEIIOCPEACTBEHHO U3 OTIePATUBHBIX
MCTOYHUKOB U MO XOAY Mejia TpaHCchHOpMUPYIOTCA. B XpaHUIUIIE MOMKHO
3arpyskaTh 1 BHEIIHNE JaHHbIE.

Brilite yske OTMEUYaIOCh, YTO CErOJHA IOIYJAPHA HIesd KOHCOJIUTAIUN
miaaTdopm. XpaHUINIE KOPIOPATUBHBLIX AAHHBIX MOKET CTATh MECTOM
Koucosuganuu ODS u pas/jnuHBIX BUTPUH JAHHBIX. XOTA pasjnuydue B JIO-
TUYECKUX MOJEIAX OCTAETCs, OHU KOHCOJUAUPYIOTCA HA eIUHOM miaTdop-
me u CYB]I.

OLTP-cucteMbl n Bu3Hec-aHanus

B OLTP-cucremax XpaHATCA TeKYIe akTyalbHble JaHnHble. MoKHO opra-
HU30BATh MOPTAJbI UJIW MHCTPYMEHTAJbHBIE MTaHeJ W, Tae OyayT oTobpa-
JKaThCs OTUETHI Ha OCHOBe MH(MOPMAIIUH, B3ATON KaK U3 CUCTEM 00paboTKU
TPaH3aKIUi, TAK U U3 XPAHUJIUIN JAaHHBIX. KJII0U K ycIexy MHCTPYyMeH-
TAJIBLHOI MaHeJ I — B IPEeJOCTABJIeHNN BHICOKOKAUECTBeHHBIX JAHHBIX C CO-
rjaacoBaHHOl cemaHTuKoO#W. KauectBo mHpopmarnuu B OLTP-cucreme Ha-
MPSMYIO 3aBUCHUT OT KOHTPOJS BXOJHBIX NAHHBIX C IEJbI0 MCKJIIOYEHUS
IyOJNKATOB 1 OLIINOOK.

OGecmeunTs COTJIACOBAHHYIO CEMAHTUKY II03BOJISIOT CPEACTBA YIPABJICHUSI
3TAJTOHHBIMU HaHHBIMY (master data management, MDM). Peub umeT 0 KOH-
IeHTPaTOpax NAHHBIX, KOTOPHIE CIYKAT €IUHBIM STAJOHOM JJIs BCeX IaH-
HBIX, HEOOXOAMMBIX IJs1 IONIeP:KKM KJIOUEeBBbIX IIOKasaTeJjiell Ousmeca —
KJIMEHTOB, IpoayKiuy uin ¢punaucos. Oracle mpezaraer 1mesablii pag KOH-
IEHTPATOPOB JAHHBIX IJIA 9TUX U JPYTUX acleKTOB OM3Heca, YTOObI Ha UX
OCHOBE MOXXHO OBLIIO IIOCTPOUTH NH(PPACTPYKTYPY.

IIpoekThI, B KOTOPBIX UCIOJIL3YVIOTCA AaHHbIe n3 xpauuauil, OLTP-cucrem
u MDM-KOHIIeHTPaTOPOB, HA3bIBAIOTCA MHTETPAIIMOHHLIMY. Bo BpeMs pa-
0OTHI HAJl 9TOM KHUTOM B GOJBIITMHCTBE OpTaHU3aIuii, Te ObIIN pasBepHy-
THI CUCTEMBbI OM3Hec-aHaIn3a, OCHOBHBIM MCTOUHUKOM MCTOPUUYECKUX JaH-
HBIX CJIYy:KWJa MHMPACTPYKTypa XpaHWJIUINA AaHHBIX. [yd ycTpaHeHus
pasauuunii B 00IUX 3JIEMEHTAX HAHHBIX M UX OUMCTKU HPUMEHAIOTCS TeX-
HOJIOTHU M3BJIeUEeHUA, TpauchopMmanuy 1 3arpysku (extraction, transfor-
mation and loading, ETL).

HPOEKTVI poBaHMNE XpaHUJNLLa AAaHHDbIX

OcHoBOII MH(MpPACTPYKTYphl OM3HEcC-aHAM3a CIYKUT 0asa HAHHBIX; 9TO
MMEHHO TO MeCTO, B KOTOPOM XPaHATCs AaHHbIe. Ho OusHec-aHAIN3 OHU-
MU JaHHBIMH He HcYepIbiBaeTcs — MHGPACTPYKTypa IPUHOCUT IMOJb3Y,
TOJIBKO KOT/a MOJIb30BATEJIN MOTYT IIOJYUYUTh U3 9TUX JaHHBIX HOBbIE 3HA-
HHUA. ITO MOKET II0KAa3aThCs TPUBUAJIBHOU MCTUHOM, HO HAM BCTPEUAJINCH
KOMIIAHUU, KOTOPHIe CO3[JaBaJIM BJIETAHTHYIO MHPPACTPYKTYpPY, HE cIpa-
IIUBas IIOJIb30BaTEIeH, KAKOBBI UX IOTPEOHOCTU U KaKue KJIIUYeBbIe IOKa-
sarenu spdexTuaocTu (KIID) ciaemyer uamepsaTsh. HacTo momo6HbIe IPO-
eKThl KOHUAJIUCH ITeYaJbHO — y HUX IIOYTH He ObIJIO MOoJb30BaTe e, K HUM
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IIPaKTUYEeCKM HUKTO He o0palajcsa ¥ HUKAaKUX HOBBIX 3HAHUI 0 OM3HEce
OHU He TOPOIKIATN.

B npexpmosioskeHuu, 4TO MH(MPPACTPYKTypa XOPOIIO CIJIAHWUPOBAHA W Ha
IaHHBIE eCTh CIIPOC, BO3HUKAET CJeAyIolias IpobjemMa — KaK 3TOT CIPOC
yIoBJieTBOPUTh. Ilepes BaMu BCTaHET 3a7a4a CIIPOEKTUPOBATh XPAHUIUIILE
IaHHBIX U APYyTue KOMIIOHEHThI MHPPACTPYKTYPHI, 00ecIeurBaoniue Hy K-
HYIO TI0JIb30BAaTEISIM ITPOU3BOAUTEILHOCTD. [loHaUaIy 3afjaua MOKeT Jake
TMOKa3aThCA HEMOAbeMHOI, Tak KaK moapasyMeBaeT o0pabOTKY THTaHT-
CKUX 00'beMOB UCXOIHBIX TaHHBIX.

Ilpucrymasa K IpoeKTHPOBAHUIO, He 3a0bIBaiiTe TaKk:Ke, UTO MHPPACTPYK-
Typa HUKOT/A He CTaHeT OKoOHuaTeabHoU. IIo Mepe nuameHeHuii rpeboBanmii
OusHeca AOIKHBI U3MEHATHCSI M COCTABJSIONINE €e KOMIIOHEHThI. Takum
o0pasoM, HaJIU4YMe CPEACTB AJSA OTCIACKUBAHUSA M3MEHEeHUS IIyTeM coXpa-
HEeHUSI METAJAaHHBIX B HEKOEM DPeIlO3UTOPUU YaCTO OKA3bIBAETCSI KPUTHUE-
CKU Ba’KHBIM aCIeKTOM IIPOEKTa.

Takue cpeacTBa IPEJOCTABIAIOT PA3JIUUYHbIEe HHCTPYMEHTHI IIPOEKTHPOBA-
Hus. IIporpamma Oracle Warehouse Builder (OWB), BxiaouenHas B pe-
maknuu CYB]Il Enterprise Edition, Standard Edition u Standard Edition
One (maunnas ¢ 2006 roga), COmEepKUT PEIIO3UTOPUIT METANAHHBIX U YMEeT
UMIIOPTHPOBATh METaJaHHble M3 ONePATUBHBLIX TAOJIUIL C TIOCJIEHYIOIUM
co3aHMeM HOBOM cXeMbl 1 TAOJUIl B Hel. [IpOeKTHUPOBIMUK XPaHUIUIIA
ITaHHBIX CO3/TaeT CTOJIOIILI B HOBBIX TAaOJMUITaX 1 CTPOUT OTPAHUYEHUA I1eJI0-
CTHOCTH JAJIA HOBOM cxeMbI. MeKIy UCXOAHBIMU M KOHEUHBIMHU CTOJIOIIaMU
cosJaeTcs OoToOpakeHne, BKIUAOINee IPH HeOOXOAUMOCTH TpaHchopMma-
nuio gaHHbIX. DML-ciieHapuu 41 cO3AaHNU HOBBLIX TA0JIHUIL, a TaKXKe clIie-
Hapuu, opuenTupoBanubie Ha PL/SQL wiau SQL*Loader, miusa mpomeaypsl
M3BJIeUEHUS, TPAHCHOPMAIINY U 3aTPY3KY TeHEePUPYIOTCA aBTOMATUYECKH.

Brilie oTMeYasioch, YTO MCTOPUUYECKM XaPaAKTEPUCTUKU WCIOJIb30BaHUS
XPaHWJIUI JaHHBIX OBLIN He TAKUMU, KaK y 0a3 JaHHBIX, IpeIHA3HAUCH-
HBIX 1151 OLTP-06paboTku. OMHUM 13 OTIUYNTENbHBIX IPU3HAKOB XPAaHU-
JIVI JAHHBIX OBLI BLICOKUIH IIPOLEHT OHeparuii YTeHUsA. ITO 00JIerdaio
IOCTH)KeHUWe TpueMJeMOll TpPOM3BOAUTENbHOCTH. Moaeab O6GJOKUPOBOK
Oracle, mogpo6HO omMcaHHAasA B IiaBe 8, uAealIbHO MOLXOMUT AJA OIepa-
U ¢ XpaHUINUITaMu JauHbiX. Oracle He cTaBUT OJIOKMPOBKY HA YNTAEMbIE
JaHHbIe, YTO MO3BOJIAET MTOHU3UTD KOJIMYECTBO KOHGMINKTOB U TPeOOBaHU S
K pecypcaM B CUTyalluu, KOT[la €CTh MHOTO omepanuii uTeHus. IIocKoJIbKY
0JIOKMPOBKU He pacmupsiiorcs, Oracle mpeKkpacHo cIpaBiseTcs ¢ 3arpys-
KOl HaHHBIX B XPAaHUJIUINE B PeKUMe, OJIM3KOM B pealbHOMY BPEMEHH.
Bosuukalomias npu 9ToM pabouas HarpysKa He TaK YiK CUJIbHO OTJINYAeTCs
ot xapakrepHou 151 OLTP-cucrem.

OcobeHHOCTH PabOTHI C XPAHWJIUINAMU NAaHHBIX TUKTYIOT pas3BepTHIBaHUE
uHBIX BUJOB cxeM. B OLTP-cucremax mamHbIe, YUACTBYIOIIIIE€ B TPAH3AK-
U1, OOBIYHO XPAHATCSI B HECKOJLKUX TAOIMIlaX, MPpUUYeM KaKIBLIH dJje-
MEHT JAHHBIX COXPaHeH TOJbKO OanH pa3. Eciau Tpedyercsa BLIOpATh JaHHbBIE
U3 HECKOJbLKHNX TAbJINIl, OHU COeAUHAIOTCA. Kak IMpaBMjIo, OINTUMU3ATOPD
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peliaer, Kakyo TabJIuIly B3ATh B KAYECTBE OTIPABHOM TOUKHY AJISA COeIUHE-
HUS, UCXOMs U3 IPEAIIONOKEHNS, UYTO JaHHBIE BO BCeX TAOIUIAX ONUHAKO-
BO BayKHHEI.

Xora Mofesb XpaHuauina ganueix B Oracle nHorma IpuBOAUTCA K TPEeThel
HOpMAaJIbHOU (hopMe, HO eCJI II0Jb30BaTeJaAM s (DOPMYJIHUPOBAHUS 3a-
IPOCOB MJIX aHAJIUTUUYECKOII 06paboTKU TpebyeTcs 6oJiee MOHATHAS CXeMa,
TO OCHOBHLIE JAaHHLIE JyUIlle XPAaHUTh B [[eHTPAJIbHOI TadbauIle (PakToB, OK-
PYsKeHHOU TabjIuaMu N3MepeHni, Kak moKasano Ha puc. 10.2. B rabaumy
(paKTOB MOYKHO IIOMECTUTH CBOAHLIEC ITOKA3aTeJ! OJIA JAaHHBIX, IPENCTaB-
JIEHHLIX B XPAaHUJININE U B APYTOM BHIE, a TaOJUIbI U3MePEeHnil MOTYT CO-
Iep:KaTh pasInuyHble NepapXun. BeIlle yxKe 0TMeUaaoch, YTO B HAIIK JHU
MHOT'ME OpraHu3aluy, KOHCOJIUANPYIOIINe JaHHbIe U3 BUTPUH B XPaHUIIN-
11a, MPUMEHAIOT T’MOPUIHELIE CXeMbl, B KOTOPBLIX TPEeThsA HOpMaJbHaA (op-
Ma COUETAETCS CO «3BE30MH » .

Panspy Kumbamry (Ralph Kimball), aBTopy IIIMPOKO U3BECTHOM KHUTH
«The Data Warehouse Toolkit» (usmarenscteo Wiley, cm. nmpuniosxenue B),
TMPUTHUCHIBAIOT OTKPBITHE TOTO (PaKTa, YTO UMEHHO CII0C00, KOTOPHIM 60JIb-
IIXHCTBO II0JIb30BaTeJel XPaHUJIUII JaHHBIX (DOPMYJINPYIOT 3aIIPOChI, Oe-
JaeT cxeMy THUIa «3Be3ma» (cMm. puc. 10.2) mambosee momxonadArieii Moze-
J1b10. TUNWYHEIA 3aIIPOC MOYKHO IPEACTABUTL IPUMEPHO TaK:

ITokasku, CKOJIbKO KOMIIBIOTEPOB (TOBap) OBLIO IIPOJaHO Uepe3 Mara3uH
(kaHaJ) B mITaTe BucKoHCHH (MECTOMOJIOMKEHME) 3a Iocenure 6 Mecs-
meB (BpeMs).

B cxeme ma puc. 10.2 MbI BUAUM OTHOCUTEJBHYIO OOJBIIYIO TAOJIUITY AAH-
HBIX O MpoAakax (OHA HasbIBaeTCA mabauyeil ¢arKmos), OKPY:KEeHHYIO

ToBap Mecrononoxexne
Kareropus Peruon
Tun Oxpyr
Mapka Lrar
Mopens lopop

Tabnuua thaktos

Mpopaxu
Kanan LT Bpems
lop
MpoussoauTenn Keapran
NuctpubbroTop Mecs
CeTb MarasuHoB U
Hepens
Mara3suu
IeHb

Puc. 10.2. Tunuunas cxema muna «36e30a»
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MEHBINUMHU TabauamMu (U3mepenus, Uiu cnpaeoinvie maobauyst). Ilpuse-
JEeHHBIN BHIIIE 3aIIPOC YaCTO HABLIBAIOT MHOZOMEPHBLM, TIOCKOJbKY B HEM
YYacTBYIOT HECKOJIBKO M3MePeHMH (M IOUYTH BCerZa OSHUM U3 HUX OKAa3bI-
BaeTca BpeM#). IIOCKOJIBKY TaKue 3alpOChl TUIMYHBI AJId XPaHUJIUIIA
IaHHBIX, PacIlO3HABaHWE CXEeMbI THIIA «3Be3ga» omrumusatopoM Oracle
MOTJIO OBI ATh OTPOMHOE IOBHIIIIEHE€ IPOU3BOAUTEIHHOCTH.

onTumunsauusa 3anpocosB

PacnosHaBanme cxeMbl THIIA «3Be3Ja» OINTUMU3AaTOPOM BIIEPBbIE OBLIO I0-
6asieno B Bepcuio Oracle7 ¢ mpuiiesioM Ha yCKOpeHMe 00paboTK 3aIIpOCOB
Ins cucteM OudHec-aHanmsa B mocJenyiomux Bepcusax CYBIl. B Bepcun
Oracle Database 10g TOYHOCTE IIPOTHO3UPOBAHUSA ObLIA YJIYUIIIeHa 3a CUeT
TOT0, YTO OIITUMU3ATOP CPABHUBAET CBOM IIPOTHO3 C PeaJbHOI IPOU3BOLM-
TeJILHOCTHIO I aBTOMATUYECKM BHOCUT KOPPEKTUBLI. OITUMU3ATOD MOKET
TaKk:Ke ITPO3PaUHO MePEHUChIBATh 3aIPOCHI C aTPETUPOBAHUEM C IIOMOIITHIO
MMEIINXCA B CXeMe MaTepHaIn30BaHHBIX Ipeacrasiaenuii. B Oracle Da-
tabase 11g moGaBiieHa BO3MOYKHOCTDH II€PEIMCHIBATDL 3AIIPOCHI MJIsI ONI[NH
OLAP Option, a Tak:xe yayuIinniack o0paboTKa 3alIpoCOB C BIOXKEHHBIMI
IpeaCcTaBICHUIMU.

Kak onTumusaTop o6pabaThIiBaeT 3alIpoc K cxeMe THUIla «3Be3na» ? Bo-mep-
BBIX, OH HAXOAUT TA0JUIy (DAKTOB, COMEPI;KAIIYIO0 JaHHLIE 0 KaKI0H Ipo-
Iaske. OTO CJOYIKUT IPU3HAKOM HAJTUUYUA 3Be31bl. 110 X0y 9BOIIOIIUN BEP-
cuu Oracle7 onTUMMU3aTOP HAYUYMICA IIOPOKAATH ropasfo 0ojee pasyMHbBIE
maIaHbl. B cTaHmapTHON PeJSIiMOHHON 6a3e OITHMHN3ATOP HOMNBITAJICS ObI
COeIMHUTHh KAXKIYI0 TaOJIUIy N3MepeHunii ¢ Tabiniieii (pakToB, IO OOHOI 3a
pas. Ho m3-3a Toro uro tabauma (GpakToB OOLIYHO OUEHL BEJMKA, MHOTO-
KpaTHbIe COeJUIHEHUI C HefI MOI'YyT OTHMMAaTh MHOTO Bp€eMEHM!.

B Oracle7 6n1y111 10o6aBIeHBI COEUHEHNA HA OCHOBE JeKapToBa Ipou3Bee-
HUS, KOT/Ia CHAYAJIA COeIUHSIOTCSA BCe TaOMUIILI N3MEPeHNil, a Ha IOCJIe/-
HeM Illare pe3yJjbTaT COeAUHAETCA ¢ OOJIBINON TabauIei pakTos. ITa Tex-
HUKA HeIJIOoXo paboTaer, ecau TaOJIUI[ M3MEPEHUI He OUueHb MHOTrO (Kak
TIpaBUJIO, He OOJbIIE IITeCTH, NHaUe JeKapTOBO IPOu3BeJeHNe MoJyUaeTc
CJUIIKOM T'POMOBIKKM), a paciupeesieHre JaHHBIX CPAaBHUTEJIHLHO PABHO-
MepHO.

B HEKOTOPHBIX CcaydyadX OKa3bIBaeTCdA CJIHUIIIKOM MHOI'O TaGJII/IIl I/ISMepeHI/Iﬁ
NJIN JaHHbIe pa3peiKeHbl. Tor,ua OIITMM3aTOP MOMXeET BI:I6pa’I‘I) ImapaJjiaeJib-
HOe CoeJHeHNe TUIla «3Be3aa» I10 OUTOBBIM NHIEeKCaM.

B mpexxuux Bepcusax Oracle agMmuHACTpaTOp 04361 JAHHBIX JOJKEH OBLI 34-
TaBaTh HEKOTOPhIe IMapamMeTpbl nHuNuanusdanumu (Hampumep, STAR TRA-
NSFORMATION) u cobupaTh CTaTUCTUKY, YTOOBI ONTUMH3ATOP CYMeJI OThI-
CKAaTh HAMJIYYIIIUHA METO/]T BBITTOJTHEHUS IMOJO0HBIX 3ampocoB. Cerogtua Hy K-
HBIe ITapaMeTpHI 3aal0TCs Ha dTalle YCTAaHOBKH 110 yMmoJuanuio, a CYB]] co-
OMpaeT CTaTUCTUKY aBTOMATUYECKH.
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buToBble NHAEKCbI N Napannennusm

Bumosvie underxcol (cM. riaBy 4) BIepBble nosgBuInch B Bepcuu Oracle7
IJI YCKOPeHUA BLIOOPKHY JAHHBIX W BHITIOJHEHUA COeIMHEeHUH B 3aIIpocax,
TUTMUYHBIX IS XPAHWJIUIN JaHHLIX. Kak mpaBuio, OMTOBBIE MHAEKCHI
CTPOATCA AJ CTOJIOIOB, B KOTOPHIX KapAMHAJIBHOCTDL JaHHBIX Maja. Kap-
OUHALHOCMbI0 HA3BIBAETCS KOJNYECTBO PA3JINUYHBIX 3HAUEHUH B CTOJIOIIE,
MmoJieJIeHHOE Ha KOJIMYECTBO CTPOK. ECTh pasHble MHEHU ST OTHOCUTEIHHO TO-
ro, UYTO CUMTATh MaJON KapAWHAJIbHOCTHIO. HeKoTophle cUnMTalOT HEOOJIb-
ot maxke KapamHaiabHOCTb B 10%, HO He 3abbIBaiiTe, UTO B TabJIMIlE
C MUJIJIMOHOM CTPOK TaKas «MaJiasg» KapAMHAJIbHOCTH 03HAUYAET HAJIUYUE
100 000 pasanuHbIX 3HAUEHII1!

Hanuuwne 1 B OUTOBOM HMHAEKCE 03HAUAET, UTO COOTBETCTBYIOIIee 3HAUEHME
TIPUCYTCTBYET B CTPoKe, a 0 — uTo oTCyTCTByeT. BuToBas KapTa CTpOUTCA
I KasKIOT0 3HAUeHUS WHAEKCUPYEMBIX CTOJIOIMOB. II0CKOIbKY KOMIIBIO-
Tephl U3HAUYAJIBHO ONMEPUPYIOT HYJIAMU U eIUHUIIAMY, TaKasd TeXHUKAa MO-
JKeT 3aMeTHO IIOBLICUTH CKOPOCTh BEIOOpKU. KpoMe Toro, JorunuecKkue ome-
pamuu tTuna AND cBoaaTCA K IPOCTBIM JefiCTBUAM HAJ HECKOJbKUMU Ou-
ToBBIMU Kapramu (B ciyuae AND — x ciaokenuro). [JomosHuTEeIbHOE IIpe-
MMYIIECTBO OMTOBLIX MHAEKCOB 3aKJHUYaeTCA B TOM, UTO OHM 3aHHUMAIOT
ropasao MeHbIIle MecTa Ha JUCKe.

Ha puc. 10.3 unniocTpupyeTca IpuMeHeHe OUTOBOTO MHAEKcA AJA obpa-
6otku cocraBuoro ycaoBua WHERE. Ilo cymiecTBy, 6uTOBbIe MHAEKCHI
IIPOCTO HAKJIAALIBAIOTCS APYT Ha APYyra, Kak mepdoKapTsel B Kosoge. Oracle
HUIIEeT Te IIO3UINH, B KOTOPBIX BCE 61/ITBI IIOOHATHI (TO €CTh 3HAQUYeHue IIPH-
CYTCTBYeT B 060UX CTOJOIaX), KaK OYATO IPOTHIKAET CIUIlell KOJOIY IIep-
doxapT B TOM MecTe, T/ie Bce OHU IIPOOUTHI.

B Oracle npou3BoauTeJIbHOCTh 3aIIPOCOB THUIIA «3Be3Ja» YJyUIllaeTcsd, KO-
raga Hapg Tabauieil (pakToOB IIOCTPOEHBLI OMTOBLIE MHIEKCHI IO CTOJIOIIAM
BHEIIHUX KJIOUell, CChLIAIINUXCA Ha Tabauibl maMepeHuii. IIpu sTtom
MIPOU3BOAUTCS MapaJlieIbHOe COeIUHe e 110 OUTOBLIM MHIEKCAM, TAK YTO
u3 TabauIel (PAKTOB M3BJIEKAITCA TOJBKO HEOOXOAMMEBIE CTPOKH, COEIM-
HseMble ¢ TabjumaMy msMepeHuii. B mpoiecce coenuHeHNA aBTOMATHAYE-
CKU PaCIO3HAETCS PasperKeHHOCTD (TO eCTh 00JbIIOE KOJIUUYECTBO MYyCTHIX
3HaUeHUT), a YMCI0 TAbGJIUIl U3MepeHUN He MMeeT 3HAUEHUSI. ITOT ajiro-
pUTM 3PPEeKTUBHO padboTaeT u AJiA CXeMbI TUIIa «CHEeKUHKAa» — 00001IeHrA
CTAHJAPTHOM CXEMBI THUIA «3Be3[a», B KOTOPOH IJIA KAaKIOr0 M3MEePeHU
nMeeTcs HeCKOJILKO Ta0JIuII.

Yro6hI elle MOBLICUTH CKOPOCTh 00paboTKM 3ampocoB, B Bepcuu Oracle9i
IobaBJieHbl OMTOBBIE MHIEKCHI coeUHEeHUs TabauIil (haKTOB C TAOIUIIAMU
usMepeHuii. BUTOBBIN NHIEKC COeIUHEHUS — 3TO IIPOCTO OUTOBBII NHAEKC,
TOCTPOEHHBIN HAJA coeNMHeHMeM ABYX uiau Oosee Tabsuii. IloBbIieHue
TTPOU3BOUTEIBHOCTH O0BACHIETCA TEM, UTO yAaeTcsa n3bexkaTh aKkTuue-
CKOTI'0 COeqUHEeH!s Ta0JIIIl, NI COKpaIlleHrneM 00'beMa COeINHAeMbIX JaH-
HBIX 3a CUET TOTO0, UTO OTpaHUUYEHUS y:Ke 3apaHee yuTeHbl. CKOPOCTh BBI-
TMOJTHeHUA 3aIllPOCOB THUIA «3Be3fa» C HeCKOJbLKMMU TaOJIUIIaMU H3Mepe-
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SELECT count(*)
FROM  parts Tabnnya PARTS
WHERE partno | color size weight
/WD 001 |GREEN [MED |98
‘ ; 002 RED MED 1241
color ="RED 003 |RED  |SMALL [1001
004 BLUE LARGE |54.9
005 RED MED 1241
006 GREEN | SMALL |60.1
Whgeke no cTonbyy
‘color
color = 'BLUE’ 0001001010100010
—>||color = ’RED’ 011010010000 100 1
color = 'GREEN’ 10000 10001010100
3 6uta B 3anncax nHgekca
size = 'SMALL’ 001001010100010 1
—>||size = 'MED’ 0100101000010100
size = 'LARGE’ 0001000010101010

Wugexc no cronbyy
‘size’

Puc. 10.3. IIpumenernue 6umosozo undexca k¥ 06pabdomre cocCmasHozo

yeaogus WHERE

HUH 3HAUNTEJILHO IIOBLIIIIAETCA, TAK KaK OT OMTOBBLIX OII€PAIlM IPU TPAHC-

(hopMausax 3Be3AbI MOMKHO BOOOIIE OTKA3aThCs.

OueBUAHO, YTO paclapajjie;MBaHNe 3aIlPOCa TAKKe MOBLIIIAET IPOU3BO-
OUTEJbHOCTh. B 3ampocax, MpeabABISIEMbIX K CUCTEMaM IIOAAEePKKY IPU-
HATUS pelleHni, onepanuy COPTUPOBKY U COEMHEHUST BCTPEUAIOTCS dac-
To. Ilapaienusmy mocBsieHa riasa 7. Tam ke mepeunciaeHbl GYHKINAN,

koropsie Oracle ymeer pacmapaJjiieJnBaTh.

Texunomorus Real Application Clusters, samenusrias Oracle Parallel Server
B Bepcuu Oracle9i, 06001I1Ia KOHIIEIIINIO ITIapaJJIeIN3Ma, Pa3pellinB Ipo-
3pavHOe BBIMTOJIHEeHNE 3aIIpoca Ha Pa3HBIX y3JaX KJacTepa UIU PeIlleTKH.

o o
"

ot

e

HamomunMm, uTo B 3TuX cpefacTBax Oracle mpuMeHseTCA ONTHMU3A-
TOpP IO CTOMMOCTH, U 10 BbIxoga Bepcuu Oracle Database 10g s
obecrieueHu s BBICOKOI IPOU3BOAUTEIHLHOCTY TPeOOBATIOCH IIE€PUOLYI-

YyecKHU 3amycKaThb coop cratuctuku (komaugoit ANALYZE). Ilpome-

aypa c6opa CTaTUCTUKHU OOIIYyCKaeT pacliapaJjijeJInBaHue.

B Bepcun Oracle Database 10g craTucTuka cobupaercs aBTOMATH-
YecKH U coxpaHsaeTcs B pernosutopun Automatic Workload Reposi-
tory. A koucyabTaHT SQL Access Advisor Ha ocHOBe 9T0# nH(OPMA-

oun BLIpaﬁaTLIBaeT PEeKOMeHOaIuu 1o Hac'rpofme.
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CBopHble Tabnuubl

Jlamubie B TabJUIlaX M3MEPEHUN MOTYT OBITh MepapXxuuecKuMu (Hampu-
Mep, 0 BpeMeHHOMY M3MePeHU0 THU CBOAATCA B Helesu, HeJleJIu — B Me-
CAIBI, MECAIBI — B KBapTaJIbl, a KBapTaJbl — B rox). Ecau HeKoTOpOMY 3a-
IPOCY HYKHBI TOJBKO IIOMECAYHbIE UTOTH, TO 3aUeM MPOCMaTPUBATH JAAH-
HbIe 3a KayKAbll MeHb uiau Hemesio? He smyurte iu cpasy oOpaTUThCA K AaH-
HBIM Ha 3TOM HJIHN 00jJiee BBICOKOM YpOBHe wHepapxun? YiKe [TaBHO
CHeIUAJUCTHI II0 HACTPOMKE IPOM3BOAUTENBLHOCTH XPAHUJIUIL JAHHBIX
MPUAYMAIN AJIS 3TOTO CBOAHBIE TAOJUIBI, B KOTOPHIX MOYKHO XPAHUTH He-
CKOJIBKO YPOBHeEIl 3apaHee BLIUMCJIEHHBIX UTOTOBBIX NJaHHBIX. Hampumep,
IJIsl BCceX MepUO0B, MOKa3aHHbIX Ha puc. 10.2, UTOrM MOKHO BBIYUCIATH
Ha JIeTy, 3aJaBasd MOAXOIAIYIO I'PYIIUPOBKY. A YTOOBI YCKOPHUTD 3aIIPOCHI
C yJacTueM DPasHBbIX BPEMEHHBIX PAAOB, MOKHO 3apaHee BBIUKUCJIUTDL U CO-
XPAHUTH B CBOJHBIX TAOJMITaX UTOTH IO HEJeJIAM U MeCAIaM.

MaTepman n3o0BaHHbIe npeancraBieHnsd

B Bepcuu Oracle8i 661710 BBeIeHO IIOHATIE MATEPHUATN30BAHHOTO IIPEICTAB-
JIeHUS MJIs CO3MaHWS CBOAHBIX TaOJUIl IJd (PaKTOB M M3MEpeHuil, mpes-
CTABJIAKINUX PaA3JIMYHbIe YPOBHU HMEePAPXUMN HNTOI'OB. B MaTepruaJni30BaH-
HOM IIpeaCTaBJIEHNN XPaHATCA 3apaHee BbIUMCJIEHHBbIEe NTOTOBbIE JaHHBIE.
E1ie BasKHee TO, UTO MaTepraJM30BaHHOE IIPeCTABIeHNe AaBTOMATHYECKU
MMOACTABJSAETCS BMECTO Topaso 6oJIbIlell JeTaJlbHoM Ta0aAUIbl TaAM, TIe 9TO
ompaBAaHuo. ONTHMHU3aTOP MO CTOMMOCTY MOJKET IIPO3PAUYHO BBIIOJHUTH
TaKyIO OIIepaIliIo IIepelnChIBaHMSA 3aIIpoca C MOACTAHOBKOM CBOLHELIX Tab-
JINII, YTO YACTO IMIPUBOAUT K PAINKAJIBLHOMY IIOBBIIIIEHUIO IIPOU3BOAUTEID-
HocTu. Hampumep, ecyiu moJib30BaTe/Ib 3alIpalllinBaeT JaHHbIe O IPOIaXKax
¢ pasGWBKOI II0 MecAIllaM, TO ONTUMM3ATOP ABTOMATHUYECKHU MOACTABUT
BMECTO JeTaJbHOI TabIUIBI MaTepuaIn3oBaHHoe IpeacTaBaenue. IIpu 06-
paboTke 3ampoca ¢ pa3dUBKOI IO KBapTajaM ONTUMU3ATOP MOKET UCIOJIb-
30BaTh XpaHAIHECA B MaTepHAJM30BAHHOM IIPEACTABICHUN WNTOTOBbIE
IaHHbIe TI0 MecsIllaM, OTOMpasA TOJBKO Te MeCAIbl, KOTOPhbIe BXOAAT B 3a-
npoieHHbIil KBapTaa. B Bepcuu Oracle Database 10g mexanuam meperu-
CLIBAHUA 3aIIPOCOB yMeeT IMOJb30BAThCA CPA3y HECKOJIbKUMHU MaTepuasiu-
30BaHHBLIMU IIPEICTABICHUAMMU.

MaTrepraJn30BaHHBIMU IMIPEACTABJICHUAMN II03BOJAET yIpasadaTs Oracle
Enterprise Manager (cMm. riaBy 5). B coctaB koHcyabTanTa SQL Advisor,
Tak:Ke moctynHoro u3 Enterprise Manager, sxogutr SQL Access Advisor,
PEKOMEHIYIOIINHA CO34aTh MaTepUAIN30BaHHOE IIPEACTABIEHNE, KOIIa 9TO
MMeeT CMBICJI.
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AHanuntnyeckune nccnepgosaHus, OLAP
M Ao0blya AaHHbIX

Ananus 60JbIINX MAaCCUBOB JAHHBIX IPOMU3BOAUTCA OBICTPEE, €CJIU BBIIIOJ-
Hserca B Toi ke CYDB]I, rae xpauarcsa gaHHble. B 3TOM paszesie OmucaHbl
BcrpoenHble hyHKknuu CYB]l u gpyrue cpecTBa aHAJIUTUUYECKUX U CTATH-
CTUYECKUX MCCJIeIOBAHUII, ONIEPaTUBHON aHAJUTHUUYECKOII 00paboTKu (on-
line analytical processing, OLAP) MHOTOMEPHBIX MACCUBOB 1 JOOBIUM JAH-
HBIX (data mining).

CTonT OTMETHUTD, YTO BCe Oojee muporoe npumeHenne Oracle qis cratu-
CTUYECKUX PACUETOB CTUMYJIUPOBAJIO IOAAEPIKKY UMCIOBBIX THUIIOB C ILja-
BaloOIIe TOUKOIi, 00ecIeunBaIoOINX TOYHOCTh B COOTBETCTBUU CO CTaHIap-
ToMm IEEE 754-1985 (c MerKuMH OTCTyILIEHUSIMY). Peus uyer o Tunax gaH-
HbIX BINARY FLOAT u BINARY DOUBLE, noaBuBmuxcsa B Bepcuu Or-
acle Database 10g.

AHanuntnyeckue n cratuctnyeckue GyHKUUn

Hauunas c Bepcuu Oracle8i mosABIsitoTCs BCe HOBLIE 11 HOBbI€ aHAJIUTHUE-
ckue u cratuctTuueckne pyuxmun. Ouu Bxogar B pegaxkinuu Oracle Enter-
prise Edition u Standard Edition xax pacmmpenus SQL. B mHacrosiee
BpeMsA UMEIOTCSA caenyoinue QyHKIINN.

DPYHKYUU PAHHICUPOBAHUS
CiuysxaT AJIs1 BLIUMCJIEHUS PAHTa 3allCH OTHOCHUTEJIbHO IPYTUX 3allu-
ceii. B ary rpynny Bxomar ¢yurmuu RANK, DENSE RANK, CUME
DIST, PERCENT RANK, NTILE u ROW_NUMBER. Ilognep:xuBaert-
cdA TaKiKe ycaoBHoe pamkuposanue (hypothetical ranking).

DPYyHKYUU azpezuPOBAHUS

Cury:KaT IJI BEIYUCICHUA UHTEIPATBHBIX U CKOJB3AINX CPEeTHUX 3HaYe-
Hui. B aTy rpynny Bxogar pyarmnuu SUM, AVG, MIN, MAX, COUNT,
VARIANCE, STDDEV, a rak:xe FIRST VALUE u LAST VALUE.

DPynryuu 3ana3dvléanus/onepexicernus

YacTo MpUMEHAIOTCS AJIA CPAaBHEHUs 3HAUEHUM 3a CXOAHBIE IEePUO/bI
BpeMeHHU, HallpuMep, 3a nepBblil KBapTaya 20006 roga u mepBbIii KBapTaJl
2007 roga.

DPyHKYUU azpezupo8anus 015 0Muemos

SUM, AVG, MIN, MAX, COUNT, VARIANCE, STDDEV u RATIO_
TO_REPORT

DynKyuu JUHEUHOIU pezpeccul

Ciozma oraocarca dpyaknuu REGR_COUNT, REGR_AVGX u REGR_
AVGY, REGR_SLOPE, REGR_INTERCEPT, REGR_R2 u npyrue, no-
3BOJIAIONIYE TOCTPOUTD JIMHUIO PErpeccuu IJid 3aJaHHOTO Habopa map
yuces (Hampumep, KoopauHaT X 1 Y).
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ITomumo aToro, B Oracle moamep:KUBAOTCA OIepauu MOBOPOTa oceir (pi-
voting), ructorpammsl (byuarmus WIDTH BUCKET), suipakenus CASE,
BOCIIOJIHEHNE OTCYTCTBYIOIIINX NJAHHBIX W BBIYMNCJIEHNA C BDEMEHHBbIMU PA-
oaMu.

B cocras CYB]] BritoueH cratuctudeckuii maker DBMS STATS FUNCS.
B mero BXomAT GYHKIINYU JUHEHHON aaredpbl, BEIUUCIEHUA YacThIX HA0O0-
POB IIPU3HAKOB, OMMUCATEILHOM CTATUCTUKY, TpoBepKu rumnotes (T-KpuTe-
puii, F-Kpurepuii, 6MHOMUAJIbHBLIN KPUTEPUI, 3HAKOBO-PAHTOBLINT KpUTE-
puii BuikoxkcoHa, ogHO(MDAKTOPHBIN AUCIEPCUOHHBINA aHAJIN3, KPUTEPUn
XU-KBagpaT, Kputepuu Mauna-Yutau u Koamoropoa-CmupHOBa), Imepe-
KPEeCTHOI CTaTUCTUKMU (IPOIleHTHA, XU-KBaApaT, Koaduiment ¢pu, V-cra-
tTuctuka Kpamepa, kKoappumueHT conpskeHHOCTH U Kamna KosHa) u Hena-
paMeTpuuecKoil Koppenadanuu (Koadg@uiineHTbl Koppeadanuu IlupcoHa,
Conupmena u Kengania).

MpepnoxxeHne MODEL B komaHpge SELECT

IIpennoxxenne MODEL Brnepsrie mosiBusochk B Bepcuu Oracle Database 10g
Kak pacimupenue cuatakcuca SELECT. OHo mo3BoJIsieT TpaKTOBaTh peJs-
IIUOHHBIE JaHHbIe KAK MHOTOMEPHBIE MacCUBEI (KaK B 9JIEKTPOHHBIX Ta0JIM-
IIax) U UCHOJB3YeTCs TaK)Ke IJIA ompenesieHUs (GOPMYJI, IPUMEHAEMbBIX
K TaKUM MAacCUBaM, JJIs YCTPAHEHUA MHOYKECTBEHHbBIX COeTNHEeHUH 1 Ipe-
noxxkeruit UNION.

MODEL noamep:kuBaeT aHaJIUTHUUYECKUE 3aIlIPOCHI, BKJIIOUAIOIINE CpaBHEe-
HUe ¢ IPOIILIBIMU IIEPUOSAMHU U pasiesieHre O0IIUX IPeaIKoB. ITO 0COOEHHO
yI00HO s (hopMHUPOBAHUSA OIOAKETa, IPOrHO3UPOBAHUS U JPYTUX CTATH-
cTuuecKux nmpuioskenunii. Hampumep, ¢ momomisio MODEL Mo:KHO BBIUHC-
JUTH PA3HUIY IPOJANK B ABYX reorpa@uuecKuX MyHKTaX, OTHOCUTEJIbHOE
M3MeHeH!e B MPOIEeHTaX W YNCTYIO MIPUBEJEHHYIO0 CTOUMOCTE. IIpeasoxke-
Hrue MODEL Tak:xe I03BOJIAeT OJHOBPEMEHHO MCIIOJh30BATH B pacueTax
YpaBHEHUA U PETPECCUIO.

CpepcrBa OLAP 1 po6bluu AaHHbIX

I XpaHeHUs B PeJAINOHHOM 0a3e Ky60B (00BeKTOB ¢ IIPeIonpeaeIeHHbI-
MU MHOTOMEPHBLIMU COeIUHEeHUIAMM), PakToB u uameperuii B Oracle9i OnI-
aa po6apiena onmusa OLAP Option. Pa6ora ¢ OLAP o6b1uHO opraHusyeTtcs
Ha ypoBHe SQL, xors ects u Java API. B Bepcuu Oracle Database 11g moz-
nep:kuBaeTcd nmepenuckiBanue sampocos OLAP SQL.

B kauecTtBe anpTepHatuBbl OLAP Temeph mpeaiaaraercss TeXHOJOTHS, He
3aBHUCAINAS OT PEeJAINOHHOI 6a3nl fanubIX: Essbase ot komnanuu Hyperi-
on (xoropyio Kopmoparnusa Oracle mpuobpena B 2007 rogy). ITo pelieHue
0COOEHHO TOMYJIAPHO A5 (PMHAHCOBBIX mpuio:keHuit Hyperion m B Tex
caydaax, Korjga OusHec-aHAJIUTUKY XOTAT CAMOCTOATENIbHO TeHePUPOBATH
Ky6bl. K Ky0am Essbase MoxHO Takke o0palaTbCsa C IIOMOIILI0 HHCTPY-
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MEHTOB, Bxomamux B npoaykT Oracle Business Intelligence Enterprise
Edition (OBI EE).

AaropuTMbl 10OBIUM JaHHBIX BIIEPBbIE OBLIN BKJIOUEHEI B Bepcuio Oracle9i
kKak omrus Data Mining Option. IlepBoHauasbHO K HUM MOKHO OBLIO 00-
paiaTtbes TOJIBKO ¢ moMoInbio Java API, Ho mo3:ke mosBuIach IOAAePKKA
u nasa PL/SQL.

Ina noObIuM JaHHBIX Ha YPOBHE MPUJIOKeHUuA 6e3 IpuBIeUeHUS 60a3 AaH-
HBIX B cocTaBe npoaykra OBI EE numeioTcsa HHCTPYMEHTHI 4151 PAOOTHI ¢ aJi-
ropuTMaMu OOBIUM HAHHBIX, KOTOpble Kopmoparnusa Oracle mpuoGpesa
BMecTe ¢ KomnaHuei Sigma Dynamics B 2006 rogy. 9ta TeXHOJIOTUA HA3bI-
Baercsa Real-Time Decisions (RTD).

B ciaenyromux pasaenax onucbkiBarorcsa OLAP, nobrsiua JaHHBIX B 6a3e 1 UH-
CTPYMEHTHI OM3Hec-aHaan3a, npeaaaraemeie Oracle.

Pacwumpsemoctb CYB/1 U XpaHnnuuia gaHHbIX

B TexHOJIOTMY XPAHUJIUI MTaHHBIX HaOUpaeT MOMYJIAPHOCTbL TEeHIEHITUA
XpaHUTh B 0ase JaHHbIe PA3HOPOAHBIX TUIIOB. CpeacTBa paciiupeHns: BO3-
moskHocTeit CYB]I onucansb! B riiaBe 14, a ceffuac MBI BKPATIle PAaCCKaXKeM
0 TOM, YeM OHU MOT'YT OBITh IIOJIE3HBI B IIOCTPOEHUH X PAHUJIUII JAHHBIX.

MynbTMeaunHble faHHble

HaGop cpexcte Multimedia (mpesxuee massamme interMedia) mosBoJiszeT
BKJIIOYATh B XPAHUJIHUIIE JaHHBIX JOKYMEHTHI, ayA10, BUAEO0 U HEeKOTOPbIe
MIPOCTPaHCTBeHHBIe AaHHbIe. Ha cerogHs caMbIM MONYJIAPHBIM ABJSETCS
cpencTBo moaHoTexcroBoro moucka (Oracle Text). Ho KonmuecTBo oprauu-
3anuil, XPaHAINNX JaHHBIE JPYTUX TUIIOB, HAIPUMEDP 1300paKeHusI, TOXKe
pacreT. 3a4acTyio XpaHeHNe TAKUX JaHHBIX 00YCJIOBJIEHO JKeJlaHUeM IIpe-
IOCTABUTH II0JH30BATENAM YAaJIeHHbBIN JOCTYII.

Onuusa Spatial Option

9Ta BOBMOYKHOCTH TaKsKe BayKHa IJIA XPAHUJIUII, U3 KOTOPHIX JaHHbIE BhI-
OuparoTcs II0 KPUTepHio reorpaduuecKoil OJM30CTH K OIIpeleeHHBIM
nyHKTaM. B cocTaB MPOCTPAHCTBEHHBIX JAHHBIX BXOIAT T€ WJIU UHbBIE Teo-
rpadpuueckue Koopauuatel. Kak mpasuio, coBmecTHO ¢ Spatial Option uc-
MMOJIb3YIOTCSI KaKUe-TO HOIOJHUTEeJbHbIe IPOAYKTEI. IIpuMep IpuMeHEeHU A
STOT'0 CPEeJICTBA B XPaHUJIUIIE JaHHBIX — IPUJIOMKEHUE M1 MAaPKeTUHTOBO-
T'0 aHAJIV3A, OIIPEeIAIoIIee, HY KHbBI JIN POSHUYHEBIE TOUKY IPOJAYK B OIIpe-
IeJIeHHBIX MecTax.

XML

ITogmep:xka BcTpoeHHOrO THIla AaHHBIX XML mosBuiack B Bepcuu Orac-
le9i BMecTe ¢ B3amMO3aMeHSEMBLIMM MEXAHM3MAMM IOMCKA C IIOMOIILIO
XML unu SQL. Kopmnopanus Oracle mpemocTaBuiia KJIIOUEBYIO TEXHOJIO-
THIO Ha 3Tamne paspaboTKu craHzapTa XQuery ¥ Havajaa IOCTABJIATH IIPO-
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MBIINILJIEHHBIH BapuaHT XQuery B coctaBe Bepcuu Oracle Database 10g Re-
lease 2. B Oracle Database 11g npoussoguTreabaocTh padbotsl ¢ XML B 6aze
TAaHHBIX 3HAUYWTEJIbHO YJyYIlleHa 34 CUeT peau3alluy SBOUYHON (POPMBI
xpaneHus XML-gauubix. ITo omeakam Oracle, mpon3BOAUTEIHLHOCTE IBO-
nunoro XML o cpaBaenuio ¢ XML LOB Breipocsaa B 15 pas.

YnpaBneHue XpaHUNnLLeM AaHHbIX

OmpeneanB TOIOJIOTHIO XPAaHUIUINA JAHHBIX, Bl MOYKETEe Pas3BepHYTh He-
CKOJIBbKO 0as manubix Oracle ajs peaansanuy caMoOro XPaHUININA U IO BUT-
puH. KopropaTuBHbBIe XpaHUIUINA TaHHBIX 00BIUHO co3marorcsa Ha UNIX-
cepBepax, HO BCe Uallle UX MOKHO YBUAeTh u Ha KjaacTtepHbIX (RAC) miar-
dopmax mox ynpasieHueM Linux. BUTpuHBI JaHHBIX MEHBIIIEro o6beMa
Hepeako pasmeraioresa Ha Windows- u Linux-mammnaax. MHOrne opraum-
3all¥ MPEAIOUYNTAIOT KOHCOJIUANPOBATh BUTPUHBI JaHHBIX U KOPIIOPATUB-
HBbIe XPaHUJINIA Ha 00Jiee MacIITabupyeMbIX IIaTdopMax.

Oracle Enterprise Manager mpemocraBiser o01iuii rpaduuecKuii mHTEp-
(efic g yupaBiaeHUs BCEMU 9K3eMILIAPAMU, HE 3aBUCIIIUHA OT OIlepaIiu-
ouHoii cucrembl. EM paGoraer BHyTpu Opoysepa, MOAAEPKUBAS MHOTO-
MMOJIb30BATEIbCKUI PEIIO3UTOPHUN I OTCIAeKUBAHUA U aJMUHUCTPUPOBA-
HUS uMelonuxcsa sx3eMmiapos Oracle. (Bosee mogpo6ao EM pacemaTpu-
BaeTcs B IJiaBe 5.)

ITpu paboTe ¢ XpaHUIUITAMHU JAHHBIX TOMUMO CTAHAAPTHOTO MU HUCTPY-
pOBaHUsS OYeHb Ba’KHO IIOCTOSTHHO CJIEAUTH 3a IPOU3BOAUTEIHHOCTHIO
¥ BBIIIOJIHATE HacTPoiiKky. Hauunas ¢ Bepcuu Oracle Database 10g Enter-
prise Manager mogaep:KuBaeT MHOT'HE CPeICTBA aBTOMATU3NPOBAHHOM AU~
arHOCTUKY U HACTPOUKH.

I GONMBIINX XPAaHUJIUI U BUTPUH JAHHBIX ObIBAET sKeJlaTeIbHO ITPOI0JI-
JKaThb 00CIYKMBaHMe NI 00eCIIeUNBATEh JOCTYIHOCTh HEKOTOPBIX JaHHBIX
JasKke eCaM APyrue yacTu 0as3hbl BRIBEAEHBI U3 OIepaTuBHOTO pesxuma. Orm-
mua Partitioning Option mosBossgeT ompeneaaTh CeKIIUM JaHHBIX UCXOMA
M3 eCTEeCTBEHHBIX AUATIa30HOB 3HAUEeHNI (HATTPpUMED, IO JaTe) WU O JUC-
KPETHBbIM 3HAUYCHUAM. BTO IIOBBIIITAET I‘I/I6ROCTB aIMUHUCTPUPOBAHUA U 3a-
OJIHO CKOPOCTH BBLIIOJHEHUA 3AIIPOCOB, MIOCKOJILKY OIITUMU3ATOP YMEET HC-
KJIIOUATh U3 PACCMOTPEHUS CEeKI[MM, 3aBeJOMO He COAepIKalllie HYXKHbIe
nanHble. Hampumep, MOXKHO OIPENeIUTh «CKOJIb3sAIee BpeMeHHOe OKHO»
IJIs1 BBITIOJHEHUWS afMUHUCTPATUBHBLIX OIepaluii 1mo Jo0aBJIeHUIO HOBBIX
WJIN YIAJIEHUIO CTAPBLIX JaHHBIX. HOBYIO CEKIIMI0 MOXKHO NJOOABUTL, 3arpy-
3UTh, IapaJLIeJbHO IPONHIEKCUPOBATEL U, BO3MOXKHO, VAAJIUTD, HEe IIPEPHI-
Basl JOCTYII K UMEIOIIUMCA JaHHBIM.

Cexyuonuposarnue no duana3ony BIepBble mOoABMIOCH B Bepcuu Oracle8.
B Bepcuio Oracle8i Ob1710 100ABIEHO Xell-CeKYUOHUPOBAHUE, TIO3BOJIAIOIIEe
PaBHOMEPHO PACIpPeaeIATh JaHHbIE C IOMOIILIO AJTOPUTMA XEIIINPOBAHNS.
BHyTpU ceKIuii 110 AUaNa3oHy MOIYT pasMellaThCa Xelll-ceKIuu (cocmas-
HOe CeKUUOHUPOB8AaHUE), 9TO MOBLINIAET IPOU3BOAUTEIHLHOCTD, He IIPUHOCS
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B JKEPTBY TO yAOOCTBO aIMUHUCTPUPOBAHUSA, KOTOPOE JAIOT NUAMA30HBI.
B Bepcuio Oracle9i 106aBUIOCH CEKUUOHUPOBAHUE NO CRUCKY: CEKIUU CO3-
JAIOTCsI HAa OCHOBE AVCKPETHBHIX 3HAUEHUI, HAIPUMeDP reorpapuyecKux
IyHKTOB. BO3MOXHOCTS 3aZ1aBATh CEKIIUY II0 AUANa30HY BHYTPU CEKITUH 110
CIUCKY (HAmpuMep, AOIOJHUTEIHHO PAa30UTh PETHOHAIBHYIO CEKIJUIO IIO
nuanasounam nart) noasuiaack B Oracle9i Release 2. B Oracle Database 11g
OBLIM peasn30BaHBI U APYTHUe BUABI COCTABHOTO CEKIIMOHMPOBAHUS — CNU-
COK-Xeul, CNUCOK-CRUCOK, cnucok-duana3oxn u duanason-duanasorn. Torga
JKe ObLI no6GaBiieH MeXaHU3M UHMep8aabH020 CeKYUOHUDOBAHUS, TI03BO-
JIAIOMIUH aBTOMAaTUUYECKU CO3/IaBaTh CEKI[UHU 110 AUAIa30Hy, KOTZa 9TO Tpe-
oyercs.

Apyroe nporpamMmmHoe obecneyeHue
XPaHUNULL, AAaHHbIX

XpaHuauia JaHHBIX He 00A3aTeIbHO CO3/IaBaTh C IIOMOIIBI0 KAKOT0-TO O~
HOTO poAyKTa. OHM MOTYT M He OBITH IIPOCTO 6a30i JaHHBLIX. ECiu BBI CO-
O6upaeTech MOCTPOUTH 3(PPEeKTUBHYIO TOMOJOTUIO XPAaHUIUINA TaHHBIX, TO
IOMHMO OIIMCAHHBLIX BBIIIe Bo3MOKHOCTed IIO mOMKHO IpemocTaBIATH
CJIEeAYIONIYIO PYHKIIMOHAIBHOCTD:

H3zsnevenue 0aHHbLX U3 onepamu8HbvLX UCMOYHUKO08

IlepemelieHre JaHHBIX U3 CUCTEM-UCTOUHUKOB AJIS 3aTrPY3KU XPaHUJIN-
mia. [Tpomeaypa Mo:KeT COCTOSATh B e IMHOBPEMEHHOII MacCOBOU BBITPYS3-
Ke JaHHBIX UJIU OPTaHU3aIlNU IOCTOSHHOr'O II0TOKA MHKPEMEHTHBIX U3~
MEeHEeHUI.

XpaHunuuia AaHHbIX N pe3epBHOe KONMUpPoBaHMe

Ha zape pasBuTusa XpaHUJIUIN TaHHBIX HePBLIEe IPAKTUKU YacTO He
CUMUTANIM HEeOoOXOOUMBIM 3a00THUTHCA O PE3EePBHOM KOIMPOBAHUU.
OHu moJtaraJjiu, 4TO KOJb CKOPO JaHHbIE 3aTpy Kal0TCA B XPAHUJIUIIE
U3 ONEePATUBHLIX CUCTEM, TO IPU HEOOXOAMMOCTH €TI0 MOYKHO 3aHOBO
3aIlOJHUTH U3 TeX Ke caMbIx cucTeM. Ho o Mmepe pocTa XpaHUJIUIIL
OPUIILJIO OCO3HAHUE TOTO, UTO AJISA UX 3arPy3KU JAaHHBIE HYKIAIOTCS
B Tpancopmanuu. Torga He06X0AMMOCTEL PE3€PBHOT0 KOIIMPOBAHM A
cTaJia OUeBUIHOI, IOCKOJBbKY HIPOIlecc TpaHc(hopMaIiuy OKa3bIBAJICS
HeOOBIUAMHO CJIOKHBIM U AJUTEJbHBIM. B HaIllM AHU IIPU ILJIAHUPO-
BaHHUM OJOCTYIIHOCTH XPaHMJIHNINA OAaHHBIX YYHUTBIBAIOT HE TOJIBKO
BpeMs ero 3alloJHeHUs, HO W MPOJOIKUTEIHLHOCTL Pe3epPBHOTO KO-
OUPOBAHUSA M BOCCTAHOBJIeHU. V3-3a TAKTUUYECKOW HPUPOILI Xpa-
HUJIUII] COCTABJIAIOTCA TaKJKe IJIaHbl 00ecIieue A BLICOKOM JOCTYII-
HOCTH, BOCCTAHOBJIEHUA IIOCJIe c00eB 1 yIpaBJIeHUsa BpeMeHeM JKU3-
HU nHQOpMAaIUU.
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Tpaucgopmavyus u/uau ouucmra 0aHHLX

ITocKogBbKY JaHHBIE MOTYT IIONAAATh B XPAHUIUINE U3 PA3HBIX HCTOY-
HHUKOB, UX He00X0aMMO IIpeodpa3oBLIBATh B efuHELIN (hopmaT. Kpome To-
T0, ICXOOHbBIE JaHHbIe MOTYT HYKJaThCA B OUMCTKE, TO €CTh OTOpachiBa-
HUU WU UCIIPABJICHUY HEIIPABUJIbHBIX 3HAUCHUH.

3azpyska 0aHHLLX 8 XPAHULUWE ULU HA BUMPUHY
ATOT IPOIIECC TOMKE MOMKET ObITh e JUHOBPEMEHHBLIM UJIN IIOTOKOBELIM.
T'enepayus omuemos

BusHec-aHAINTUKN, He UCKYIIEHHBIE B TEXHUUYECKUX AETATAX, HOJIMK-
HBI UMETh IPOCTOH AOCTYI K CTAHAAPTHBIM OoTueTaM. VIX MOMKHO JI10OO
3aIlyCKaThb 13 IOPTaJia, K KOTOPOMY O0PAaIIalTCs ¢ IOMOIIbIO Opoysepa,
Ja160 IIPOCTO IMIYOJINKOBATE.

HpOU&’GO]lebLe 3anpocsvl U anaius

NHCTPYMEHTHI, KOTOPBIMY OM3HEC-aHAJUTUKY MOT'YT II0Jb30BATHCS IJIs
oT60pa HEOOXOAUMBIX JAHHBIX 1 CAMOCTOATEIBLHOTO IIOCTPOEHUS 3aIIPO-
coB. PesynbTaThl MOYKHO IYOJIUKOBATH B BUIe OTUETOB.

Paszsumute cpedcmea OLAP 0 MHO20MEPHO20 AHANU3A

Ha BeIABIEHNA UBMEHEHUN U TPEHI0B, 0COOEHHO IIPU HAJIUUYUM 00JIb-
III0T'0 YMcJjIa N3MePeHnii, HeoOX0oAUMEI 60Jiee Pa3BUTEHIE aHAJIUTHUECKUe
cpeacTBa.

Jobvlua danHbLx

OOBIUYHO IIPUMEeHAEeTCA IIPpU 0GOJIBIIIOM KOJUYECTBE IIepeMeHHBbIX, YTOOBI
IIOCTPOUTH HAMJIYUIIIYIO MOJ€EJIb 110 N3BECTHBIM HaﬁJIIOlIeHI/IHM, a 3areMm
BOCIIOJIB30BaThCA €10 OJIA IIPDOTHO3NPOBAHUA HOBBIX PE3YyJIbTaTOB.

Ynpasnenue memadannvimu

CpencrTBa AJA XpaHeHUs TAaHHBIX, OIMMCHLIBAIOIIIMX COOCTBEHHO OM3HEC
U TeXHUYECKMe JeTayi. IIpemocTaBIAIOTCA TaKyKe MOMOJHUTEJIbHBIE
CAYKOBI, HAIIpUMEDP AJIA YIPaBJIeHUS BEPCUAMU U aHAJIN3a pes3yJbTa-
TOB BO3JE€MCTBUS.

B cnenyiomux paszpenax onmcaHo, Kak Koprnopamnusa Oracle obecnieunBaer
BCIO 3Ty QYHKIIMOHAJIBHOCTE C IIOMOIILIO PA3JINYHBIX NHCTPYMEHTOB U Me-
xauusmoB CYB]II.

N3BneuyeHue, TpaHchopMaLmsa U 3arpyska

Tpu mepBbIX TpeGOBaHUA M3 IPUBEAEHHOTO BHIIIE CIKUCKA YacTO peanu3y-
I0TCsI TaK HasbiBaeMbIMU mHcTpyMeHTamMmu ETL (extraction — usBieuenwue,
transformation — tpamcdopmanusa, andloading — sarpyska). Te, y xoro
€CTb ONBIT PabOThI ¢ XPAHUJIMIIAMY NAHHBIX, [IOHUMAIOT, YTO H3YUCHUE
CTPYKTYPHI MCTOYHHKOB HAHHBLIX, IIPOEKTHUPOBAHME HX TpaHchopmamuu,
TEeCTUPOBaHUE MPOIEAYPHI 3aTPY3KHU U OTJIaAKa — caMas IJNTeJIbHAasd YacTh
mpoliecca pa3BepThIBaHUA. B x0ome TpaHchopMarum o6bIYHO UCKJIIOUAIOTCA
HEeKOPPeKTHRIe JaHHbIe (3aucH, COIepKaIne OMnuOKM, U AyOJINKATRI), 3a-
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Kak pobuntbc UNcToTbl AaHHbIX?

WUrak, naHHble B XpaHWJIUINE «OUYUINEHBI». Hano au BepHYTH 39Ty
Bepcuio gaHHbIX B OLTP-cucTeMbl, M3 KOTOPBIX OHU OBLIW IIOJIyUe-
HBI? OTO BaXKHBIN aCHeKT peaju3allny XPaHUJIUIN JaHHBIX. MHOTIA
OPraHMU3YyeTCA «3aMKHYTBIN ITUKJ», KOT/[a TPOM3BEeAEeHHbIE U3MEHEe-
HUA IepefaloTcsa B UCXOMHBIE CUCTEMBI. JTO HE TOJIbKO CHUMKAET TPY-
JTOEMKOCTD OIlepanuii OUNCTKY IIPHU IOCTIENYIOIINX N3BICUEHNAX, HO
¥ TI03BOJISIET IMOJYYaTh 00Jiee TOUHBIE OIePATUBHBIE OTUETHI.

Hpyroit BapuaHT — BOOOIIle OTKA3aThCSA OT OUMCTKU, IIOBBICUB Kaue-
CTBO JaHHBIX B TOUKE MX BBOJA B ONEPATUBHYIO cucTeMy. BrIllie MbI
OTMeUaJId BaXXHOCTh 9TOr0 MOMEHTa B ciayuae, korga OLTP-cucreMsl
IOJKHBI OBITH HANPSAMYIO JOCTYIHBI CpefcTBaM OM3Hec-aHaJIu3a.
IToBhITlIeHME KauecTBa JAaHHBIX B TOUKEe BOSHUKHOBEHUA TaKiKe II0-
3BOJISET IPUMEHATH METOIbl BEICOKOCKOPOCTHOM 3arPy3KMU B XPaHU-
JUINA TpaKTUYeCKW B pPeasbHOM BpeMeHH (3a CUeT yCTpaHeHUuSA
TpaHcopMaImii).

Wuorga moBBICUTH KAUECTBO JAaHHBIX B TOUKE BOSHUKHOBEHUS MOK-
HO, 3alIPETUB BBOAUTH JAHHBIE «II0 YMOJUaHUIO». [Ipenmo:xkuB ome-
paTopy HabGOp AOMYCTHMBIX 3HAUEHWUI, U3 KOTOPBIX OH 00430H BBI-
0paTh KaKoe-TO OJJHO, MBI 3aUacTYI0 MOKEM rapaHTHPOBATh HEIPOo-
THBOPEUYUBOCTL M KOPPEKTHOCTL MAHHBIX. BO MHOTrMX KOMIIAHUSIX
IOIIOJHUTEJIHHO 00yUYaloT OIIepaTOPOB, OTBETCTBEHHLIX 3a BBOJ JaH-
HBIX, O0'BSCHASA UM, KaK 9TH MaHHbLIE 3aTeM WCHOJL3YIOTCA W Ha-
CKOJIbKO OHU Ba’KHBI.

TeM JaHHBIE IIPeo0pPasyIoTCAd K COrJIacOBaHHOMY (DOpPMATy U OT(MUILTPOBHI-
BAIOTCA Te U3 HUX, KOTOPhIe He HOJI’KHBI MONAacTh B Xpauuauiie. [Ipu aTtom
He TOJILKO ITOBHIIIAETCA KaueCTBO JaHHBIX, HO 3a4aCTYIO YIAeTCs COKPATUTh
ux o0IInii 00'beM, TO €CTh IIPOU3BOAUTEIHLHOCTD X PAHUJIUIIA YIIYyUIIIaeTCs.

YacToTa u3BJIeUeHU 1 3aTPY3KHU OIIPeiesigeTcs, TJIaBHLIM 06pa3om, Tpebo-
BaHUAMHU K aKTyaJbHOCTU JAaHHBLIX B XpaHUJIHUIINE. Hale BCero 3T omepa-
Y TIPOU3BOAATCS B MAKETHOM pEXKHMe C 3aJaHHON IepHOSUYHOCTHIO
(00OBIYHO OVH MJIX HECKOJBKO Pas B Uac UJIX OAUH Pas3 B CyTKHU). X paHUJIU-
I[a JaHHBIX IIEPBOTO IIOKOJIEHMS, KaK IPaBUJIO, IEJIUKOM OOHOBJISJINCH
B Iporiecce 3arpysku. Ho mo mepe pocra o0beMa JaHHBIX 3arpysKa Iepe-
CTaeT YKJaJIbIBATHCA B OTBEeJEeHHbIe BpeMeHHbIe pamMKu. Ceromusa uarie
npuMeHsaeTcsa oO0HOBJeHue Tabauil. Eciiu qaHHBbIe B XPaHUJIUIIE JOJIMKHBI
OBITh MAaKCUMAJbHO OJU3KU K PeaJbHBIM, TO HCIIOJb3yeTCA TaK:Ke MeTO[
cmpyiinoii nodauu (trickle feed), obecieunBaroIuii TOYTH HEIPEPHIBHYIO
3aTPy3Ky JaHHBIX.

B CYB/ Oracle BcTpoeHO HECKOJIBKO IMPOCTBHIX MEXaHU3MOB W3BJIEUEHUS
¥ TPAHCIIOPTHUPOBKHU JaHHBIX
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ITpospaunsie wniosvl (Transparent Gateways) u zemepozernHbvle CAYHCObL
(Heterogeneous Services)

CpencTBa AJid OPraHM3aIl[uy MOCTA, IO3BOJIAIONIIEr0 N3BJIEKATh TaHHbIe
u3 cTopoHHUX (He-Oracle) ICTOYHUKOB U 3arpysKaTh UX B 6a3y HJaHHBIX
Oracle, moapsysack auaidexTom Oracle SQL. Cay:x661 Heterogeneous
Services 00ecieunBaIOT JOCTYH K JPYTUM PEIANUOHHBIM MCTOUHUKAM
nocpeacTBoM mHTep(deiica ODBC. IIlao3bl B HEKOTOPBIX CAYYasIX IIO-
3BOJIAIOT HOBBLICUTH CKOPOCTb M3BJICUEHHUSA NTAHHBIX M3 CTOPOHHUX HC-
TOUYHUKOB.

Ilepernocumvie mabauunvie npocmparncmea (Transportable Tablespaces)

E1te ogHO CpencTBO IepeMeIeHns JaHHBIX, IT03BOJIAIINee OBICTPO IIe-
peHOCUTH JaHHbIE U3 OAHOro sK3eMILIApa Oracle B gpyroii, He mpuberas
K sKcmopTy/ummnopry. CHauaia MeTagaHHbIe (CJI0BADPD JAHHBIX ) 9KCIOP-
TUPYIOTCA U3 UCXOMHOI'O 9K3eMILIAPA U MMIIOPTUPYIOTCA B KOHEUHBIH.
ITocue aTOTO IepeHEeCceHHOE TAOJIMIHOE IIPOCTPAHCTBO MOYKHO CMOHTHUPO-
BaTh Ha KOHeUHOM sK3eMILIApe. B Bepcuu Oracle Database 10g mosaBu.i-
cA MeXaHM3M Kpocc-IaaTGOPMEHHBIX MePeHOCUMBIX TaOJUYHBIX IIPO-
CTPAHCTB, IO3BOJIAIOIINI IepeMelllaTb TabJINUYHOe TPOCTPAHCTBO C OX-
HOI maaTdopMmsl (Hampumep, Solaris) Ha gpyry:o (mampumep, Linux).

Oracle Streams

IToxacucrema Streams moasuiacs B Bepcuu Oracle9i Release 2. OHa BKJIIO-
YaeT PEILINKAITMIO Ha OCHOBE KYyPHAJOB, onruio Advanced Queues (AQ),
a HaumHada ¢ Bepcuu Oracle Database 10g Taxsxe ommuro Transportable
Tablespaces. ITogcucrema Streams yacTo mpuMeHAETCA AJIA IepeMerre-
HIUS JaHHBIX IPAKTUUYECKHU B PeKuMe peajabHoro BpeMmenu. B Oracle Da-
tabase 10g mo6aBieHbl MOAAEPIKKA 3aXBaTa JaHHBLIX M3 MCXOTHOTO II0-
Toxka (downstream capture), mpegHasHaueHHasA IJId IOJYyYEHUS H3Me-
HeHUH JaHHBIX U3 *KYPHAJLHBIX (hailioB 6e3 JOIOJHUTEJIbHBIX HaKJIaI-
HBIX Pacxo/I0oB, CBA3aHHLIX ¢ ucroab3oBanneM RMAN u Transportable
Tablespaces, a Taxk:xe moaaep:kka tTunoB faHHbEIX LONG, LONG RAW,
NCLOB u MexaHu3M aCUHXPOHHOTO cO00pa M3MEHEHUHN, IT03BOJISIONINI
mepeMelnaTh 13 UCXOMHOI 0a3bl B KOHEUHYIO TOJBbKO M3MEHUBIINECS
3amIuCH.

Buicmputii umnopm/akcnopm ¢ noOMouLb0 nOMnbL AHHbLX

B Bepcuu Oracle Database 10g mosBuicss HOBBIN (hOPMAT UMIIOPTA /9KC-
mopta Data Pump (momMma JaHHBIX), TECHO CBSIBAHHBIA C MOAIEPIKKOM
BHemrHuX Tadaui. IlogmepskuBaroTCs IapaJiiejbHas 3arpy3Ka W BbI-
Ipy3Ka B IPAMOM pPeKUMe.

Bce atu cpeacrtBa CYB]Il 00BIUHO IPUMEHSIOTCS IJA BBICOKOIPOM3BOIM-
TeJILHOU Iepenayud HJAaHHBIX U caMU IO cebe He TOAATCA AJS BBIIOJHEHUS
CJIOKHBIX TpaHchopmanuii. Kopmopanusa Oracle mpegiaraer Taks:ke WHCT-
PYMeHT u3BJjieueHusd, TpaHchopmanuu u 3arpysku Oracle Warehouse Buil-
der (OWB), 103BOJIAONINIH IOCTPOUTD OTOOPAKEHNEe NCTOYHNKOB HA KOHEeY-
HbIe TAOJUIILI B TEPMUHAX IIPEIONIPeIeIeHHBIX NN OTPeNeIeHHBIX T0JIH30-
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BaTesieM TpaHchopmanuii. 3arem OWB MoikeT aBTOMaTHUYECKU CTeHEPUPO-
BaTh CIleHApuUU, HeoOxommMmble mJs BeimonHeHuss ETL. Ha camom geie,
unactpymentT OWB — sTo He mpocTo cpeactBo ausa omnpenenenus ETL; oun
TaKKe MOKeT BBICTYIIATh B POJIM MHCTPYMEHTA MPOEKTUPOBAHUSA XPAHU-
JIMII JAHHBIX U COYMKHUTH Pernos3uTopueM MeTamaHHbIX. IlogmepsKkuBaercs
TaKKe UMIopT (haiiioB, CO3JAHHBIX B APYIUX CUCTEMAX ITPOEKTUPOBAHUA,
manpumep Oracle Designer, CA’s ERwin, Sybase PowerDesigner u Busi-
ness Objects Designer.

IIpu mocTpoeHuy OOJIBIIMHCTBA XPAHUJIUIN JAHHBIX CHAYaJla UMIOPTHUPY-
IOTCA MeTaJaHHbIe, OIUCHIBAIOITNE NCXOAHEIEe TAOJIUIIBI, — U3 6a3bI JAHHBIX
Oracle (mocpeacTBom cBsizell 0a3 mamHBIX), npyrux PCYB]l (¢ momolmbio
ODBC uawm miai30B) U IJIOCKUX (PaiijaoB. 3aTeM IIPOEKTUPYIOTCS C HYJIA
WY UMIIOPTUPYIOTCSA KOHEUHBIE TaOJIUIIBI, TIOCJTE YeTOo OIPenessaeTcsa OTO-
OpaskeHre UCXOQHBIX MeTafaHHBIX Ha KOHEeUHbIe (BO3MOKHO, C IPUMEHEH!-
eM Tpauchopmaruu). B coctaB 6asoBoro Habopa TpaHchHOpPMAIIHii, IOALED-
sxkuBaeMbIx OWB, BX0AUT omepaTop OYMCTKY MMEH U aJpecoB, IpeJHa3Ha-
YEeHHBIH AJIS UCII0Jb30BaHUA COBMECTHO ¢ OubamoTekamu naptHepoB Oracle
¥ B IIPUJIOKEHUAX OJA aHAJIM3a PHIHKA, COMOCTABJICHUSA U O00beIWHEeHUA
mauubsix. B o OWB Enterprise Option numeroTcs Takke JOIOJIHUTEIb-
Hble QYHKIIUY, HaIpUMep MOAAePKKa MeAJeHHO U3MeHAIOINXCA u3Mepe-
HUH U HOAKJIIUYaeMbIX oToOpaskenuii. Onmusa OWB Data Quality Option
moamepPs;KuBaeT MpohMINPOBAHNeE TaHHBIX U IpaBuiaa fanubix (data rules).

OWB yMeeT IpoBepATh KOPPEKTHOCTH OTOOPAMKEHUS MEMKIY HCXOMTHBIM
U KOHeUHBIM npenacraBaeHueM (puc. 10.4). ITocye Toro Kak KOppeKTHOCTb
0TOOpasKeHusl yCTAaHOBJIEHA, MOYKHO CT€HePUPOBATE CJIeAYIOIIEe 3JIeMEeHThI:
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e DDL-xoMaHJbI, €eCau TpeOyeTcs CO34aTh KOHeUHbIe TA0OIUIIEI;

e ymnpapasamoiue gaitabl SQL*Loader nis 3arpysku JaHHBIX U3 MJIOCKUX
daitnos;

e PL/SQL-cueHapuu Ajisi u3BJIeUeHUA, TpaHCHOPMAIUYN W 3arPy3KH U3
PeJAINOHHBIX UCTOYHUKOB.

CrieHapuu pa3BepPTHIBAIOTCA 1 3allyCKAIOTCA HAa CTOPOHE KOHEUHOT'0 XPaHU-
JIUIa JaHHBIX, OOBIYHO II0 PACHMCAHUIO IIJIAHHUPOBIUKA 3aJaHNUil, BCTPO-
eunoro B Enterprise Manager. Takum o6pasom, OWB — B GosbImieii creme-
Hr mHCTpyMeHT ETL, ImMOCKOJNBKY I/ BBIIOJHEHHUS TpaHchopMaIuii 3a-
neticrByercsa koHeunasa CYB]I. Eciu TpebyeTtcs 6oJiee CI0KHBIN aJITOPUTM
IJIAHUPOBAHUSA — C IPOBEPKO TeX WJIM UHBIX ycaoBuit, To OWB mosxer uc-
mosb30BaTh KoMmoHeHTEI Oracle Workflow.

OWB npezocTaBaser SJOCTYII K [eJOMY PALY CTOPOHHUX UCTOYHUKOB. s
cucrteMm E-Business Suite u PeopleSoft ecTh KOHHEKTOPHI, TO3BOJIAIOIAE
BKJIIOUATh cO3JanHbIe B 9TuX ERP-npuioxeHnsax 00beKThI B 0OTOOPaKeHU
u obpabaTeiBaTh moToku pador. KomrexTop SAP Connector anajmoruuex,
HO BKJIOUAET TaKyKe KomoreHepatop ABAP, mo3BoaAmNInii OpraHn30BaTh
IoCTyH K Jiro0oii Tabuauie SAP man aoboit 6a30ii JaHHBIX, B TOM UHCJIE
K KJIACTEPHLIM TabuIiaM, ¢ momoinsio RFC-coequnenns.

Jas1 BRICOKOCKOPOCTHOM 3arpysKu ILIOCKUX (aitmoB KommoHeHT Oracle
SQL*Loader moamep:kuBaet 3azpysky 8 npamom pexcume (direct path lo-
ad), KorJa BHITIOJHAETCA 3aIUCh IPAMO B (hailsr JTaHHBIX, B 00X01 Kala 6y-
(epoB u mexammsma oTkara. Eciay HYXHO SOIOJHUTEIBHO YCKOPUTD IIPO-
Imecc 3arpy3Ku TabauIl (IOCKOJbKY 3a OTPAHNUYEHHBIN MPOMEKYTOK BpeMe-
HU HYKHO 3arPy3HUTb JAaHHBIE B HECKOJBHKO XPAHWJINII]), TO MOKHO 3aIyC-
TUTH HECKOJIBKO ceancoB SQL*Loader mapanienbuo. MHOrMe MonyasapHbIe
VHCTPYMEHTHI U3BJIEUCHN NAHHBIX, B ToM uucie OWB, remepupyior cie-
napuu auasa SQL*Loader.

B Bepcum Oracle9i ocuHoBHas (pyHKIMOHaJbHOCT:, ETL BrepBblie Obliaa
BKJIOYeHA B aAapo CYB]Il. 9To moagep:kKa BHEITHUX TAOJJUIl, TaOJIUUHBIE
byHKIIUY, cCIUAHNE JAaHHBIX (TO €CTh BCTaBKa WM OOHOBJIEHUE B 3aBUCH-
MOCTH OT TOTO, MMeeTCA JU y:Ke pacCMaTpUBAEMbBIH 3JeMEeHT NaHHBIX),
MHOTroTa0InYHAad BCTaBKa, TexHoaorus Change Data Capture u Bo3o6HOB-
JsieMble KOMaHIbI. B HacTosIlee BpeMs BCsA 9Ta GYHKIIMOHAJIBHOCTD J[OC-
rynHa B OWB. Kpome Toro, OWB moxkeT co3gaBaTh CTPYHHBIE KaHAJbI
¢ moMoIkio nmogcucteMm Streams u Advanced Queues.

Has seimonnenusd ETL B 6asbl qanubix Oracle u gpyrux npomusBoguTeseit
npexaigaraerca npoaykKT Oracle Data Integrator (ODI). Ou 6611 mpuoGpeTeH
B 2007 romy, a panee HazbrBasica Sunopsis. ODI ocHoBaH Ha M0dyiax 3HA-
Huii (Knowledge Modules), ompenensoinx BO3MOMKHOCTH HHTErPALUHU,
B TOM UYHCJIE€ 3aXBAT U3MEHEHHBIX JAHHBIX, YTUJIUATHI 3arPYSKU U BBII'PY3-
KM, CPeJCTBa 3arpPy3KH U BBIIPY3KU C IMOMOINbi0 SQL-xomamg n SQL-xo-
MaHJbI, ONMCHIBAIOIINE JOTUKY TpaHchopMamuu. Moayan sHAHUN MOYKHO
Moau(pUIIUPOBaTh. B cocTaB mpoAyKTa BXOAUT cpela paspaboTKU, ITO3BO-
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JIAOIAsA UCIOJIb30BATh MOAYIN 3SHAHUIN KaK MIa0JOHBI JJId MIPOIEcca AeK-
JIapaTUBHOTO MPOEKTUPOBAHUS U B KauecTBe areHTa opKecTpoBKU (orches-
tration agent).

ITomumo opranmsanuu rereporenroro mexanmsma ETL ODI mo:xHO mpu-
MEHSTB JJIsI pa3BePThIBAHUS U MHTErpPaluy JaHHBIX U CJOY:K0 TpaHcdopMma-
nuu B uappacTpykrype SOA (Service-Oriented Architecture). ODI saBis-
eTcs KJII0UEeBBIM KOMIIOHEHTOM perreHui Ha ocaoBe Oracle MDM u HeKoTO-
PBIX BHOBBH paspabaTbIiBaeMbIX IPUIOKEHUIT 151 OnM3Hec-aHAIM3a.

MHCprMeHTbI And reHepaunum ot4eToB
N NPOUN3BOJIbHbIX 3aNnpocoB

AHamuTUKY, 3aHUMAIOINECA MapKeTUHTOBBIMY, (ZWMHAHCOBBIMU ¥ MHBIMU
mpobaeMaMu, PEIKO MHTEPECYIOTCS CXeMOM, OmuchIBaioeii muopMaIunio,
¥ MeTOoIaMU ee XpaHeHua. 3anHTEePeCOBAHHOCTh OHM HAUUHAIOT ITPOABIIATD,
KOTJla peub 3aXOMUT O IIpeAJaraeMoM HHCTPYMeHTapuu. PellieHre 0 MOKYII-
Ke MHCTPYMEHTOB AJiA Om3Hec-aHAJIN3a YacTO IPUHUMAETCA B MHTEpecax
KOHKPEeTHLIX OM3Hec-0TAeJI0B, NHoraa gaske 6e3 KoHcyabranuii ¢ UT-oTae-
aom. Jysa cucrem Ha ocHoBe CYBJI Oracle Ha BBIOOD €CTh MHCTPYMEHTHI O13-
Hec-aHAJIM3a, IpeajaraeMblie caMmoil Koproparueii Oracle 1 He3aBUCUMBIMU
KoMmaHusamu, HanpuMmep Business Objects, Cognos u MicroStrategy.

Cerogus xkopmoparusa Oracle mpegaraeT MHCTPYMEHTHI OM3HEC-aHAIM3A
B Tpex BapuanTax Komiuiekramuu — Oracle Business Intelligence Enter-
prise Edition, Standard Edition One u Standard Edition. Kpome Toro, Ky-
nuB Kommauuio Hyperion, Oracle mosyunia paspaboTaHHBIE €10 CEPBEPHBIE
¥ KJINEHTCKNE MPOAYKTHI, KOTOPEIe BKJIOUEeHBl B pemaxnuio Oracle Busi-
ness Intelligence Enterprise Edition Plus. Crparernuecku Ba*KHBIMU KOP-
mopanus Oracle cuuraer pemaxkmuu Enterprise Edition Plus u Standard
Edition One, HO Bce ocTajbHbBIE IIPOAYKTEI TaKIKe IIPOMOJIAKAIOT paspada-
THIBATHCS U MOAAEPKUBATHCS.

B pemakmnuio Oracle Business Intelligence Enterprise Edition (OBI EE)
BXOJAT MHCTPYMEHTEI, paspaboTaHubIe ObIBINIEN KoMmmanueil Siebel Analy-
tics, a Taksxe Oracle BI Publisher (upexxuee massanme XML Publisher).
Brrouensl onTumMusupoBanabie Bepcun aasi CYB]l npoussoacrea Oracle
¥ IPYTUX KOMOaHUM. B KOMIIJIEKT BXOIAT:

I/IHmeparcmuBHbLe UHCMpYyMmeHmaJbHble naHeJU

WHTepakTUBHOE IIPEACTaBIeHUE B OpOoy3epe pasHOoOpas3Hoil mHDOpMA-
Uy, ToJydeHHOU oT Apyrux KommoHeHToB OBI EE, mampumep An-
swers. B yacTHOCTH, 9TO MOTYT OBITH AHHOTHUPOBAHHBIE AHAJIUTUYECKUE
IaHHBIE, IpeJarailliie HeUCKYIIeHHbBIM Ou3Hec-IOoJIb30BaTeJasIM pe-
KOMEeHJaIlUY 10 ITIOUCKY AOMOJHUTENbHONH NHGOPMAIINH.

Answers

Toukuii nHTEepaKTUBHBIN KaueHT (Ha ocHoBe DHTML) nna remepamnuu
MIPOMB3BOJILHBIX 3aIIPOCOB U aHAIN3a pe3yabTaToB. KoMmoneHT Answers
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MOJKeT HampAMYIO 00paliaThbCA K PeJANUOHHBLIM 0asaM NAHHBIX WU
xpaHuaumnam ganuabeix B popmate MOLAP. CreHepupoBaHHbBIE OTUETHI
MOJKHO BBIBOAUTH HA MHCTPYMEHTAJbHYIO ITaHEeJ b WJIW TOAAaBaTh Ha
Bxoz KomnoHenTa BI Publisher.

Omuemut u nyéauxayuu (BI Publisher)

ITOT KOMIIOHEHT o0ecreunBaeT nyOauKanuio no mabuaony. Jlanusie us-
Biaekaiorcsa B (opmare XML, a orueThl MOTYyT OBITH IpPEACTAaBJIEHBI
B pasJnyHbBIX (popmarax, Braouass PDF, RTF, HTML, Excel, XML
u eText. PegakTupoBaTh OTYETHI MOKHO B TAKUX IOMYJIAPHBIX MIPO-
rpammax, kak Adobe Acrobat 1 Microsoft Word.

Delivers

NudpacTpyKTypa Ha ocHOBe coo0IeHnii «iBot», KoTophle OTChIIAIOTCA
IpY BOSHMKHOBEHUU ONPeeIsieMbIX II0JIb30BaTeaeM ycaoBuii. Komiro-
HeHT Delivers MOXHO HAaCTPOUTH JJIsI PACCBIIKK COOOIIEHUN II0 DJIeK-
TPOHHOM NOUYTe B BUJE YBEJOMJIEHUI HAa WHCTPYMEHTAJbHOU ITaHEJIH,
B Bue SMS-coo0011ieH1T MK ¢ MPUMeHeHeM UHBIX MeXaHnu3MOB OIIOBe-
meHuA. OTOT KOMIIOHEHT MOYKHO TaKsKe CBA3aTh C ONMcaHueM OuU3Hec-
mporiecca Ha a3bIKe Business Process Execution Language (BPEL).

Disconnected Analytics (Ananus 6e3 coeduHeHus)

ITo3BosisieT OM3HEC-aHAIUTUKY Pad0OTaTh ¢ KOMIIJIEKTOM MHCTPYMEHTOB
aBTOHOMHO, 00pAaIasch TOJHKO K JAHHBIM, XPAHAIMMCSA HA JIOKAJIb-
HOM OJHCKeEe. ITociie BoccTaHoOBIEHUSA CoeJNHEHNA C CEThIO IIPOMN3BOAUTCHA
CHUHXPOHU3aIudA JaHHBbIX.

ITooxntouaemuiit modyav 0as Office

OGecmeunBaeT nocTyn K cepBepy Bl Server us nmomnyasipHbIX IIPOAYKTOB
kopmoopamnuu Microsoft, manpumep Excel.

BI Server

IIO mpome:XyTOYHOTO YPOBHS [AJIA pPaHee OMMCAHHBIX KOMIIOHEHTOB.
IIpemgocraBiiser 6u3HEC-MO/IeJIb, CJIOM N3BJIEUEHNUA TaHHBIX, CAYIKOBI K-
IIUPOBAHNSA, IBUKOK BLEIUMCICHUN U MHTETPAIl, 4 TAKKEe OITUMU3HU-
POBaHHBIM AOCTYI K HAHHBIM B IIOAIEP:KUBAEMbIX MCTOUYHMKAX. K HUM
otHocsaTcs CYB]I Oracle u onmtus Oracle OLAP Option (aHanuTuyeckue
paboume obGsactu), Microsoft SQL Server m Analysis Services, IBM
DB2, Teradata m uHBIE MCTOYHUKM, IOAAEPIKHBAIOINNE KWHTepdeiic
ODBC. Ectpb u apyrue ucrounuku, Hanpumep: Oracle Business Intelli-
gence (BI) Applications, PeopleSoft EPM, E-Business Suite, Siebel,
Fusion Business Intelligence Applications u SAP.

BI Server Administrator

Cy:xRuT A yupaBJIeHUs YPOBHEM IIPEICTaBJIECHUA, OM3HEC-MOJIEIbIO
U oTOOpasKeHneM, a TaKKe (PU3MUECKUM YPOBHEM, OIIPE/IeJIEHHLIM B KOM-
noHeHTe BI Server. C moMoOIIIbI0 3TOr0 MHCTPYMEHTA KOH(MPUTYPUPYIOTCI
mpaBa [IOCTyIla AJs OTAeJbHBIX I0Jb30BaTejiell 1 OM3HeC-aHAJIUTHUKOB
WJIN UX TPYIIIL.
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B pegaxmuio OBI EE Plus BKIOUeHBI TaK)Ke KOMIOHEHThI KoMauuu Hy-
perion: Hyperion Foundation Services, Interactive Reporting, SQR pro-
duction reporting, Financial Reporting, Smartview for Office u Web
Analysis.

Ha puc. 10.5 nokasaH TUIIMYHBIN 3aIIPOC, TOCTPOEHHBIA C IOMOIIHI0 KOM-
nmoueHTa Answers us xommiaekta OBI EE.

ORACLE Answers B

Bales Executlve

3 Cohsnins
= Accoun

Insert Function Hep

* Rank

& paricds
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This folder s ampty

Puc. 10.5. 3anpoc 015 noayieHus paH#CUPOSAHHLY PE3YIbMaAMmos, noCMmpoeHHbuLil
¢ NOMOWbIO KOMNOHeRma Answers

Ha pwuc. 10.6 moxasaHo, KaK BBITVISAUT B OKHE Answers pesyJjJbTaT 9TOTO
3ampoca.

B pemaknuro Oracle Business Intelligence Standard Edition One Bratoue-
HO TTOAMHOYKECTBO PACCMOTPEHHBIX BBINIE MHCTPYMEHTOB, ITpeIHa3HAUEH-
HOe Ui MaJiblX u cpegHux npeanpuaruii (rae CYB]l pasdBeprriBaeTcsa Ha
KOMIILIOTEPE, NMEoIeM He 6ojiee IBYX MPOIECCOPOB MM YEThIPEX sAep,
u noagep:;xuBaet ot 5 10 50 moab3oBaresieit). Bkiaouenbl koMmoHeHTHI Ora-
cle Dashboards, Answers, BI Publisher, BI Server u BI Server Adminis-
trator. Kpome Toro, B pemakmuio OBI SE One Bxomsar Oracle Database
Standard Edition One u Oracle Warehouse Builder.

NHCcTpyMeHTHI OM3HEC-aHAIN3a IPEeALIAYILNEro IMOKOJIeHN I, OPUeHTHUPOBAH-
HBbIe TOJILKO Ha 0a3nl fauHbIX Oracle, BKIIOUeHBI B cocTas pegaxinuu Oracle
Business Intelligence Standard Edition (OBI SE) u B Oracle Application
Server. K HuUM oTHOCATCA:

Discoverer Plus

IIpocToit uuTepdeiic Ha 6ase Java-ammnaera A8 BEIOOPKU JaHHBIX C I10-
MOIIIBIO 3aIIPOCOB, KOHCTPYUPYEMbBIX OM3HeC-ToJIb3oBaTeaamMmu. Kommo-
HeHT Discoverer npegHasHaueH AJIA 00paleHus K PeJAINOHHBIM 6a3aM
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Region trand Closed Row Quota % of Guota Rank
Parformance Compuler Systems 1,933,250 4,169,982 465%
189400 360,256 5%
673350 63820 4%
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155 55%
B4500 82123 9%
aT230 631358 6% 5
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Puc. 10.6. Pesyavmam 3anpoca 6 0kHe KOMNOHeHma Answers

mauubIx Oracle u Oracle OLAP Option (ananutuueckue paboune obJac-
Ti). [Tob30BaTE W MOTYT CAMOCTOSTEIHHO I'eHePUPOBATh OTUETHI U Pas-
mernath ux B Cetu B Buge HTML-@aiinos. B cocraB Discoverer BxomguT
MeHeIKep 3aIllpPoCOB, YMEIOINI IPOTrHO3MPOBATL BPEMs BBIIIOJHEHUS

3ampoca IyTeM CPaBHEHUS C UCTOPHel NpeabIAyINUX 3alIpPoOCOB, XPaHMI-
mieiics Ha cepBepe.

Discoverer Viewer

TouKkuUIT KJINEHT, OObIYHO IPUMEHSAEMBIN IJIA IIPOCMOTPA OTUETOB, Cre-
HepHUPOBaHHBIX KoMOoHeHTOM Discoverer. Hagesen HeKOTOPBIMY (DYHK-
UAMU, BXOAAIUMHE B cocTaB Discoverer Plus.

Discoverer Portlet Provider

IIpumeHsieTca naa BCTpauBaHUS OTUETOB, chopMUpPOBaHHBLIX Discover-
er, B KOPIIOPATHBHBIE IIOPTAJIbI, CO3MaHHbLIE, HAIPUMEP, C TOMOIIBLIO
npoxykTa Oracle Portal.

Discoverer Administration Edition

IIpumensieTcs njia yupaBjieHNsS YPOBHEM KOHEUHOTO IIoJab3oBaTesa Dis-
coverer (End User Layer, EUL), yupasiaeuus Ousuec-00JIaCcTAMY U OTO-
Opa’keHNsI COOTBETCTBYIOIUX TAOJHUIL U IIPeACTABJIeHN 0a3bl JaHHBIX,
a TaKJKe JJIA yIIpaBJIeHUA 3aaUyaMiU, JOCTYIIHBIMY OM3HEC-aHAIUTUKAM
¥ TI0JIb30BATEJIAM.
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Reports

MuTepdeiic Ha OCHOBE MaCTEPOB AJsI KOHCTPYHUPOBAHUS OTYETOB, KOTO-
prle 3aTeM MOryT ObITEH onyOsuKoBaubl B Cetu B PDF, HTML nuiu Tex-
croBoM (popmarte. I[Jid MOBBINIEHUA IPOU3BOLUTEILHOCTH 9TOT UHCTPY-
MEHT MOJKeT K3IITUPOBATEH OTUETHI Ha cepBepe MPOMEKYTOUHOTO YPOBHS.
Kpome Toro0, OH TTOAAEPKMBAET OTPAHUYEHHEIE CPEICTBA YIJIYOJIEeHHOTO
moucka (drill-down search), mo3BoJIAs IIOJB30BATENIO 3AIPOCUTH Je-
TaJbHYI0 NHGOPMAIUIO II0 HEKOTOPOMY 3JIEMEHTY OTUeTa.

B cocras npoaykra Oracle Application Server BxomAaT cpemcTBa mocTpoe-
Hus moprayos (Oracle Portal, a B 6osiee mosguux Bepcusx — WebCenter).
Ilopras — 9TO MeCTO MHTErpalnuy PasaiudHbIX CIEINaTIN3UPOBAHHBIX IIPU-
JIOKeHul OM3Hec-aHAJIN3a, CO3TaBaeMbIX C IIOMOIIbI0 nHCTpyMeHTOB Ora-
cle Business Intelligence. Hanmpumep, KommoueuT Answers MOXeT IIy0Jiu-
KOBATh Ha KOPHOPATHMBHOM HOpTaje MopTJeThl mo JSR-cmenuduxamum.
ITopTasm MoXkeT TaKsKe IPeJOCTaBIATE JOCTYII K PALY APYTUX MIPUJIOKEHUN
¥ CAa#TOB 1 MOMYyCKAaeT I0JIb30BaTEeIbCKYIO HACTPOUKY.

OLAP n noctpoeHue OLAP-npunoxeHuun

Boisee kBanuduupoBaHHOT0 OM3HEC-TIOJIH30BATENSA MOYKET MHTEPECOBATH
He «UTO IPOU30IILIO», & «KAKOBHI TEHAEHIIVY U UTO MOXKET IIPON30UTHU B Oy-
nymem» . Hnempymenmor OLAP MOTYT BBIIOJIHATH MaTeMaTHUUYEeCKUI aHAa-
JIV3 BPEMEHHBIX PAZOB [JI BBIABJIEHUS IPOILIBIX TPEHJOB U IPOTHO3UPO-
BaHUA OyoyIITUX.

Msnauanbuo Texuosorusd OLAP crasa oTBeTOM Ha HECIIOCOOHOCTD PeJISIi-
OHHBIX 6a3 HaHHBIX 3(GEeKTUBHO 00padaThIBaTh MHOTOMEPHBIE 3aIPOCHI
(cM™. BoIle pasgen «IIpoeKTUpoBaHMe XPaHUININA JaHHBIX » ). [loaTOMYy 1H-
crpymerTsl OLAP mmocTaBiasAanch B KOMILJIEKTE ¢ COOCTBEHHBIMU «KybamMu»
IaHHBIX, B KOTOPBIE JaHHBIE 3aTPYKaNCh U3 PEIAIUOHHBIX UCTOYHUKOB.

9rtu cosepienHo oraeabubie CYB]I monyunan HasBanue Multidimensional
Online Analytical Processing, niau MOLAP (cucTeMa MHOTOMEPHOH oOIre-
paTUBHOI aHAJIUTHUUYECKOM 00paboTKkm). B KauecTBe mIpUMEepPOB MOKHO IPU-
Bectu Oracle Express Server u Oracle Hyperion Essbase, a Taxk:xe Mi-
crosoft Analysis Services. Takue cucTeMbl CIIOCOOHBI OUEHb OLICTPO 00pa-
0aThIBATh 3aIIPOCHI, HO ONTHUMAJILHO PA0OTAIOT IPU YCIOBUU, UTO JaHHBIE
00HOBJIAIOTCA PeqKo (IIOCKOJIBKY TeHepanua Kyba 3anHuMaeT Bpems). [Ipo-
nykT Oracle Essbase copepaxkut nu:xox MOLAP, KoTOpbIii MOYXHO HCIIOJIb-
30BaTh B COUETAHUU C PA3JIUYHBIMU pendanuonusiMu CYB]I.

Teneps GyuKIImoHAIbHOCTE OLAP Bce ualiie BKJIIOUAETCSA B PEIANUOHHBIE
CYB]I, moCKOJIbKY BO MHOTUX CHCTeMaX B TOI MJIM MHOM CTEeIeHU MOAAep-
JKUBaeTCd cXeMa TUIla «3Be3la» C PasINYHLIMM YPOBHSAME arperuposa-
HUSA, a TaKJ/Ke 113-3a HACYIHON IIOTPEOHOCTH B 00pabOTKe YacTO M3MEHSIIO-
mUXcsa JaHHBIX. B TakoM BapuaHnTe TexHojJorusa HasbiBaeTca ROLAP (Re-
lational Online Analytical Processing — peasimumonnsrit OLAP). UucTpy-
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MEHTBI, CIIOCOOHEBIE PaboTaTh KaK C PEJIANMNOHHBIMU 0a3aMu JaHHBIX, TaK
u ¢ MOLAP-cucremamu, HasbIBalOTCA 2uOpudHbimu. IIpu pasBepThIBAHUNT
ROLAP-cucremsr nacrpymenTtsl Oracle Business Intelligence u mexoro-
phle IpyTue MOTYT IOJIb30BAThCA OllpenesieHHbIMU B cTtaHmapTe ANSI ana-
JUTUYEeCKUMU GYHKIUAMU, KOTOpble BcTpoeHbl B CYB]I Kak pacimupeHus
SQL, a Tak:ke obpamarbesa K omnmuu OLAP Option, peamusyiomieit MO-
LAP-ry0 BHyTpU pPeaAIMOHHOMN 0a3bl JTaHHBIX, Ha A3bIKe SQL.

B Bepcunm Oracle Database 11g ru6kocts mocrymna K ommuu OLAP Option
ObLIIa CYII[eCTBEeHHO moBhIleHa. Ha a3bpike SQL 3ampochkl MOMKEHO ObLIO (OP-
MYJIMPOBATH U PaHbIIE, HO IIPU 3TOM OM3HEC-TI0JIb30BaTENN JOJKHEI ObLIN
azmpecoBaTh 3ampochkl mMeHHO Ky6am OLAP Option. IIpu pasBepThIBaHUUT
B pamkax Bepcuu Oracle Database 11g OLAP-Ky0bI MOXKHO IIPO3PAYHO KC-
MOJIb30BaTh B KAueCcTBe aJbTePHATUBBI MaTePUAIN30BAHHBLIM IIpeACTaBJIe-
HUSM, IIOCKOJBbKY MeXaHU3M mepesamnucu 3ampocoB B Oracle SQL pacmo-
s3uaeT Kyonsl. Haunuas ¢ Bepcuu Oracle Database 11g o6HOBIeHME MaTepua-
JIN30BaHHOTO MpECTaBJIeHIA MOMKET BLI3hIBAaTh 1 00HOBJIeHNe OLAP-Ky6a.

Ky6s1 OLAP Option pasBepThIBalOTCA B TAK HA3bIBAEMbBIX AHAJLUMULECKUX
pabouux obaacmsax. UX MOKHO CO3IaTh C IOMOIIBI0 MHCTpyMenTa Oracle
Warehouse Builder uiau Gojiee IpocTOro MHECTPYMEHTA JOIMYECKOI'0 MHO-
romepHoro mozeaupoBanusa Analytic Workspace Manager (AWM). Tot
U Apyroi# nmpexajaraioT nHTepdeiic AaA cO3TaHNa Ky0OB U OTOOpaKeHU A pe-
JISIITMOHHBIX TA0JIUIT HA KYObI.

ITIporpamma Oracle JDeveloper u Texnomorus business intelligence beans
HO3BOJAIOT co3maBaTh cobcTBeHHble OLAP-puiaoKeHnsa, XOTSI TOTOBBIE
OPOAYKTHI IPUMEHAI0TCA ropasno uaie. B Buge JavaBeans nmocraBasaoTcsa
TOTOBBIE KOMIIOHEHTHI JJIA MAaHUITYJINPOBAHUA TabIMUIIaMU, ITePeKPECTHHI-
Mu TabauriamMum u rpadamMu, a TakKe A KOHCTPYUPOBAHUS 3aIpOCOB
¥ BLITIOJTHEH A BBIUMCJIEHUH aHAJOTMYHO TOMY, KaK 5TO PaHbIIle JeJIaJ0oCh
B Express. JDeveloper remepupyeT Ha OCHOBE 9TUX KUPIUUUKOB Java-KoJ,
BKJIIOUAIOIINI 00paIeHns K Kjaaccam us oudaunoreku Java OLAP API, mo-
craBasemoii B coctaBe OLAP Option.

JloOblya AaHHbIX

Tepmun dobbiua danubix (data mining) ymorpebiasiercss B KOHTEKCTe Xpa-
HUJIAI AaHHBIX CJAHIIKOM YacTO M He Bcerga KoppekTHo. OH o6o3HauaeT
IIpUMEHEeHNe MATEeMATHYEeCKMX AJTOPUTMOB [JIs MOAEINPOBAHUA TAKUX
B3aMMOCBsI3eH MeKJy HAaHHBIMU, KOTOPhIe OBILIO OBl TPYAHO OOHAPYIKUTH
MHBIMHU crioco0amu. MbI He peKOMEHAyeM 3aHMMAThCA HOObIUeil MaHHBIX,
ecJIi B KOMIAHUY HET aHAJIUTUKOB, OTBEUAIOIIUX CJAEIYIOIINM KPUTEPUIM:

® YeTKOe IOHHMaHUe KaueCTBa I CEMAaHTHUKHU JaHHBIX, IIPUCYTCTBYIOIIIUX
B XpaHUJINIIIE;

® IIPOHMKHOBEHNE B CYTh 6I/ISHeC&, AJOCTUTIHYTOE IIyTEeM IIDUMEHEeHUA IPYy-
I'lX NTHCTPYMEHTOB;
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® OCO3HAHUE TOTO, UTO HEKOTOPBIH acmeKT 6u3Heca 3aBUCUT OT CIUIITKOM
MHOTUX IIePeMEeHHbBIX, II09TOMY IIPOMOIeINPOBATh PE3yJIbTAaThl BO3eli-
CTBUH KaKUM-JT060 MHBIM CITOCOO0M He IPeACTABIAETCSI BO3MOMKHBIM.

HpyrumMu cjaoBaMu, MHCTPYMEHTBI JOOBIYM JaHHBIX HE MOTYT CAYKUTDH 3a-
MEHOU aHaJUTUYECKHM CIIOCOOHOCTAM IIOJIb30BATEJIell XPaHWJIUINA HaH-
HBIX.

1 BCKPBITUA B3aMOCBA3el B MHCTPYMEHTaX JOOBIUN JaHHBIX TPUMEHSI-
IOTCS pa3JuYHbIEe METOABI, TAKKE KaK:

¢ (600IIeHHbIe CTATUCTUUYECKNE AJITOPUTMbI, CIIOCOOHBIE BEIABUTH CTATIH-
CTUUYECKNe BapHualliu.

e MeToabl KJIacTepUl3allMM, MOKAa3bIBAIOIINE, KaK pes3yJbTaThl OM3HEca
MOKHO O0'beJMHUTH B I'PYNIIbI, HAIPUMEP NPU U3yUYEHUU 3aBUCUMOCTHU
KOJIMUECTBa CTPAXOBBLIX TPEOOBAHUU OT BPEMEHU MAJIS PA3JIUUYHBIX BO3-
pacTHBIX KaTeropuii. B ranHOM ciryuae, OTBICKaB IPYNITY C HUBKUM PUC-
KOM, MOXXHO IPOJOJIKUTH U3yUeHNe BIUAHUA APYTrux (HaKkTOpPOB, UJIN
«accomuamus» .

¢ IIpoBepka JIOTUYECKUX MOJeJIei (ecau UMeeT MecTo A, To BOBMOKEeH pe-
syabTaT B niu C) Ha HeOOJIBIITNX BEIOOPKAX C MOCJAEeAYIOINIUM IIpUMeHe-
HHEeM K KPYIIHBIM Hab0opaM JaHHBIX JJIS IIPOrHo3upoBauusa. OOBLIYHO 9Ty
MEeTOIUKY Has3bIBAIOT 0epesbamu PeuleHuUll.

e (OOyueHre HEMPOHHBLIX ceTell Ha HeOOJbINUX Habopax JaHHBIX C IOCJe-
OYIOIIUM IPHUMEHEeHUEeM IIOJYUeHHBIX pPes3yJbTaTOB K ropasmo 6ojee
00 beMHBIM HabopaM.

e AJropuTMBI OOHAPYKEHUSI aHOMAJUH AJA BLIABIEHUA BEIOPOCOB U pPe-
KHUX COOBITHU.

e ITIpumMeHeHHe METOJAOB BU3yaJIU3aINH AJA rpadguuecKkoro 0OToOparkeHmIs
IIepeMEeHHEIX C I[eJIbIO IIOHATH, KaKNe U3 HUX B IIEPBYIO OUepPesb BIUAIOT
Ha pe3yJabTaThl.

YacTo MeTOAbI JOOBIUM JaHHBIX IPUMEHAIOTCS AJA PEeIlleHus TPYIHBIX 3a-
nau Ous3Heca, HAIIpUMep O0HAPYKEHUA MOIIeHHUYECTBA U HEOOJIbIINX KO-
nebaHnii B KOHBIOHKTYpE PhIHKA, a TAKMKe B IPYTUX 00JIaCTaX, I'e Pe3yJib-
TaT 3aBUCUT OT MHOTHUX IMepeMeHHbIX. KoMIaumu mo o6CayKMBAHUIO Kpe-
OUTHBIX KapT IIPUMEHSIOT AO00BLIUY MaHHBIX AJISA BBIABICHUSA HEOOBIUHBIX
caydaeB ymoTpebJiieHNs, HAaIPpHUMep OILJIATHI JOPOTOCTOAINUX OBEJIUPHBIX
YKpallleHn# B ropoje, rje Bjajesell KapThl paHee He ObIBaJi. BelABIeHME
KJIACTEPOB HECTAHIAPTHOI'O IIOTPEOUTENHLCKOr0 IIOBENeHUS B HeOOJBIINX
rpyImax Jofeil MOMKeT MPUBECTH K PEIIeHUIO IPOBECTH MAapPKETHHI'OBYIO
MUKPOKAMIIAHUIO, HAIIEJIEHHYIO HA OIPAHNYEHHYIO ayIUTOPHUIO C BBICOKOM
BEPOSITHOCTBIO ITIOKYIIKY IIPOAYKTOB UJIN YCIYT.

B nociennee Bpemsa cpenu nmoctaBuiuKoB pesanuoHHbIx CYB]II Habronaer-
cA OTUeTJIMBAasA TEHACHIMS MHTEeTPUPOBATH AJIMOPUTMBI HOOBIUM MAaHHBIX
B cBOU IpoAyKThI. IlepBoHauansHo Kopropamnua Oracle mpeanarana B Ka-
YecTBe PeIleHusa Mo Ao0hIUue JaHHBIX KJIHEHT-cepBepHLIN nmpoaykT Oracle
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Darwin, BKJIIOUYaIOIIHUI aJITOPUTMEI MOAEJIMPOBAHUSA aACCOIAIINI, HEHPOH-
HBIe CeTH, MepeBba KJacCU(pUKAIIUY W perpeccuu, a TaKiKe KJacTepusa-
U0 JaHHBIX, XpaHAmuxcsa B Tabaumax BIl Oracle uau B miockux daii-
nax. B Bepcuu Oracle9i sTu aropuTMbI CTAIN IOCTABIATHCA B BUAE O
Data Mining Option. B HacTosIiee BpeMs ciofia BXOIAT CJEAYIOIe ajro-
pUTMBI: HauBHas 6aliecoBcKas (pUIbTpaIusa, afallTuBHBIEe OaliecOBCKUeE ce-
THU, KJIACTEPUI3AIUA, MAIINHBI OMMOPHBLIX BeKTOPoB (SVM), dakTopusanusa
HeoTpuiateabHoit maTpuilbl (NMF), nepeBbsa pelrenuii 1 0600IIeHHEIE JIT-
Heitable momenu (Bepcusi Oracle Database 11g moamep:kuBaeT OMHAPHYIO
JIOTUYECKYIO Perpeccuio M MHOTOMEPHYIO JUHEHHYI0 perpeccuio). imeroT-
ca API nna moctyma K aaroputMaM us A3bIK0B Java u PL/SQL. s gpyrux
CpeCcTB AOOLIUM JAHHBLIX YIIOMAHEM KJaccuUKAIIUI0 W KJIACTEPU3AIIUIO
TEKCTOBBIX JOKYMeHTOB (text mining). a Taxk:ke mOMCK aHAJIOTOB C IIOMO-
mipio nHecTpymMenTa BLAST, ocHoBanHOTO Ha ajaroputMax SVM (mpuMeHs-
eTcdA B TeHEeTUUYECKUX MCCIeNOBAHUAX).

HNucrpymenT Oracle Data Miner mo3BoJisgeT co3iaBaTh COOCTBEHHBIE ITPUJIO-
JKeHUA IJaA 7o0brun nanubix. OH IpegHa3HAUYeH AJIsd paspaboTKu, TeCTUPO-
BaHUA U OIleHUBAHUS MojeJieii. B ob1ieM ciayuae JaHHBIE HYJKHO CHAUaJIa
IMOATOTOBUTS AJISA TOOBIUM, TO €CTh BBIIOJHUTEL COPTUPOBKY (binning), mop-
MaJIu3aInio M BOCIOJIHUATD HejocTalolue 3HaueHna. B onmuu Data Mining
Option maa Oracle Database 11g mporeaypa mOoATOTOBKM JaHHBIX aBTOMA-
TusupoBaHa. Data Miner mo3BoJjidgeT OIIpezesiThb MeTagaHHbIe, BPYUHYIO
ONITIMU3UPOBATHh CTeHEePUPOBAHHLIN Java-KoJ, IpocMaTpUBATh CreHepu-
poBauubie XML-(paiigbsl 1 TeCTUPOBATh KOMIIOHEHTHI IIPUJIOKeHuA. Kpome
TOrO, K yCJIyraM aHaJUTUKOB TaKue MHCTPYMEHTHI, Kak InforSense miam
SPSS Clementine, KoTopbIe IIOJb3YVIOTCA AJITOPUTMAMU, PEATN30BaAHHLEIMU
B Data Mining Option, 1 mpemgocTaBIAIOT HOJHYIO Cpeay pPaspaboTKU.

MpunoxeHua agna OunsHec-aHanusa

ITpunoxxenus nis 6u3Hec-aHAJIM3a — 9TO HAOOP TOTOBBIX PEIIeHUIl AJs re-
Hepaluy CJI0MKHBIX OTUETOB M KOHCTPYHUPOBAHUS MHTeP(ECcoB TUIa «UH-
CTPYMEHTAJbHAA ITaHeb» , TO3BOJSIONINX 0TOOpaYKaTh TPEHIbI B PA3BUTUN
OusHeca. IATU IPUJIOKEHUs 0o HanpaMmyo obparaiorca ¥ OLTP-cxeme
(Oracle Daily Business Intelligence), 1160 — uTo Gojiee pPacIpPOCTPAHEHO —
K PeIreHunsaM ¢ THPPaCTPYKTYypOil, HaIOMUHAIOIIEH TPaJUIINOHHbIE XPAHU-
JUIa OaHHBIX. B KauecTBe MPUMEPOB BTOPOTO MOAXOMa MOXKHO OTMETUTH
Oracle Business Intelligence Applications, PeopleSoft EPM u SAP Busi-
ness Warehouse — Bce oHu uyacTo pasBeproiBatoTcs nmosepx CYB]II Oracle.

Ilpunosxkenusa aiasa 6usHec-aHaAIM3a OOBIYHO OPUEHTHUPOBAHBLI Ha KOHKDET-
HbIe CTOPOHBI OM3Heca, HalpuMeP MapKeTUHTOBLIN M (PMHAHCOBBINA aHa-
aus. Tax, nmpuaoxkenus, sxogamue B cocraB Oracle Hyperion Financial
Performance Management, oTHOocsATCA K (PUHAHCOBOMY IIJIAHWUPOBAHUIO
u (hopMUpPOBaHUIO OI0AKeTa. B TAKUX MPUIOKEHUAX MMEIOTCS IIpeaoIpe-
AeJIEHHBbIe 3aIIPOChI, OTYETHI 1 JrarpaMMBbl, IIO3BOJIAIOIIE IIOJIYYNUTHh OTHO-
CAIYIOCA K paccMaTpWBaeMOMY BOIIPOCY MHMOPMAIINIO, UTO m36aBJIAeT
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O0JIL30BaTEJISI OT He0OOXOAMMOCTH CO34AaBATh 3TH 00'BEKTHI C HYJIsd. B peilrre-
HUSA HA OCHOBE XPAHMJINII JaHHBIX TaKyKe BKJIIOUAIOTCS I'OTOBLIE IIPOIELY-
pBI U3BJIEeUEHUs, TpaHCPOPMAIINKN U 3arpy3KM JAHHBIX M3 IIOLJep KUBae-
MBIX ICTOUHHKOB.

Bxogamuii B Oracle E-Business Suite npoaykT Daily Business Intelligence
(DBI) mpemocTaBisgeT JOCTYI K TaOIWIIAM TPAaH3aKIIUN 1 MaTepUaIN30BaAH-
HbIM npeactasaenusm Oracle. [JocTyIr OCYIIECTBIAETCS C IOMOIILIO IPEIO0-
nmpegesieHHBIX pabounx KHUT (Workbook) Oracle Business Intelligence, y:xe
3aI0JIHEHHBIX MeTaJaHHBIMU O OusHece. IlocaemHuii moamep:KuBaeMbIil
KoMmiLieKT nHcTpyMeHTOB — OBI EE. Oracle DBI BrarouaeTr mogyau: Com-
pliance (CoorBeTrcTBue TpeboBaHuam), Customer Support (ITommep:xxa
KJaueHToB), Financials (®@umancer), Human Resources (IIepconau), Pro-
curement (3axkynkwu), Product Lifecycle (KusHeHHBI# IMUKJ OPOAYKTA),
Projects (ITpoexTsr), Marketing (Mapkerunr), Maintenance (O6cayxkuBa-
uue), Sales (Ilpoxasxu), Supply Chain (Ilemouku mocTaBoK) u Jpyrue.

B Oracle Business Intelligence Applications B pegakmuu OBI EE Bxomut
cBoitre 2500 KitoueBbIX moKasaTesaeit apdexTusuaocTu (KIID) u mpemompe-
IeJIeHHbIe OTOOpasKeHUA AJA M3BJIeUeHUdA, TpaHchopMaluu W 3arpys3Ku
IaHHBIX M3 npuiaoxkenuii Siebel, Oracle E-Business Suite, PeopleSoft,
SAP u apyrux. Panee msBecTHble moj HasBaumumeM Siebel Analytics, stu
MIPUJIOKEHUsT OXBATBIBAIOT CJeAyiolue cTOpoHBI O6msHeca: Sales (Ilpoxa-
skm), Service and Contact Center (IleHTp moAmep:KKHU U OOCIYKUBAHUSA),
Marketing (Mapxerunr), Financials (Punancer), Supply Chain (Ilemouku
moctaBok) u Workforce (Tpynossie pecypesnr). Oracle Business Intelligen-
ce Applications mosunuoHupyercsa Kak (paarMaHCKUI IPOAYKT B 00JIaCTH
TOPU30HTAJBHLIX IIPUJIOKEHN aaa OusHec-aHanamsa. IlosTomy Kopmopa-
musa Oracle mpomokaeT pacinpaATs Habop npeamaraemeix KIID, orobdpa-
skeunii 1ad ETL, oxBaThiBasd Bce HOBbI€ CTOPOHEI OM3Heca.

B cocras npoaykTa PeopleSoft EPM Bxoxut 6oee 1200 MeTpHUK € rOTOBBI-
MU oToOpakeHuAMU aasa npuioxkenuii PeopleSoft u JD Edwards. B xowm-
miaexkTe ¢ EPM mocTaBasioTCsa XpaHUININA JaHHBIX IJIA YIIPABIEHUA YeJI0-
Beueckumu pecypcamu (Human Capital Management), ¢punamcamu (Fi-
nancials), opramusamuu xamnycoB (Campus Solutions), ynpasieHus ie-
moukamu 1moctaBok (Supply Chain) 1 B3auMOOTHOIIIEHUAMY C KJINEHTAMU
(Customer Relationship Management). 9Ty IpUIOKEHUS TAKKe HOALEP-
sxkmBaioT uctosab3oBanue OBI EE B kauecTBe GpOHTAIBHOTO MHCTPYMEHTA.

ToToBBIe perreHuss 06eCIIeUNBAIOT IIPOCTOTY PA3BEPTHIBAHUA BKYIIE C YoKe
3aJI0;KEeHHON PasBUTOM (PYHKIIMOHAJBHOCTHIO. XOTsA 0e3 HacTPOUKU Bce
paBHO He 000#THCH, BpeMs Ha pa3BepThIBAHNE HAUAJILHOTO II0JIE3HOTO pe-
IIeHU yAAeTCA 3aMeTHO COKPATHUTh.
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MpoGnema MmeTagaHHbIX

C ogHOII CTOPOHBI, POJb MeMAOAHHbLLX, TO €CTh JAHHBIX, ONMNCHLIBAIOIIMX
Ipyrue gaHHbIE, HEBO3MOKHO MIEPEOIeHNTh. [IpaKTUUYecKy /s BCeX B3au-
MOZeHCcTBUIA ¢ 0a30ii JaHHBIX HEOOXOAMMBLI MeTaJaHHLIEe — OT TUIIOB JaH-
HBIX 0 OM3HEec-CEeMaHTHUKU U UCTOPUU HOJIei JaHHbIX.

C Ipyroi cTOPOHBI, MeTaJaHHbIe OJIE3HBI JUIIh B TOM CJydae, KOTJga UX
MOTYT MCIIOJb30BAaTh 3aMHTEePECOBAaHHBIE KJIMEHTHI U MHCTPYMeHThI. OnHa
M3 CAMBIX CJIOKHBIX IIPO6JIEM COCTOUT B TOM, YTOOBI IIOCTPOUTH €AUHBIH Ha-
0op ompemeseHNl MeTaJaHHBIX, KOTOPBIN ITO3BOJUJI OBl B3aMMOEHCTBO-
BaTh nHCcTpyMeHTaM u CYB]I pasHbIX MPOU3BOIUTEIIEH.

BbLy10 nIpeanIpruHATO HECKOJIBKO HONBITOK JOCTUYL COTJIAIIIEHUS 00 o0IIMx
onpeneneHuax meraganubix. B 2000 rogy patuduiinpoBaH CTaHIAPT, OIIX-
CBLIBAIOIUN eIUHBIA MHTep(delic 114 o0MeHa peaanus3alusaMy MeTaJaHHbIX.
Jror craHmapr, paspaboramublii rpymnmoii Object Management Group
(OMG), nassiBaercss Common Warehouse Metadata Interchange (CWMI)
¥ OCHOBaH Ha oOMeHe manHbIiMu B ¢opmare XML. Kopmopamnus Oracle —
OIUH 13 IEePBLIX CTOPOHHUKOB M Pa3pabOTUYNMKOB T€XHOJIOTUM, OIMCAHHOMN
B 9TOM cTaHmapte. Hanpumep, numeercsas CWM-mocT a1 oOMeHa MeTagaH-
HBIMHY, Xpauamumucs B pemosuropuu Oracle Warehouse Builder. OWB
TaKsKe BKJIIOUAeT IPOrpaMMy IIPOCMOTPA, MO3BOJIAIOIIYIO IIOJYUUTh OoJiee
IeTaJbHY0 MHMOPMAIIMIO O METALAaHHBIX, WM IPOrpamMMy AJIsA IPOCMOTpa
TaHHBIX ayAUTA U IOCTPOSHUS JUAarpaMM aHaJIn3a MOCIeICTBUIA.

Brltie B 2T0ii TIaBe oTMeUasgach TEHACHINA K PA3BUTHUIO JOIOJIHAIOIIETO
pettenusi, B koropoM ETL ajysa ogHOTO XpaHMJIMNINA JaHHBIX HE SIBJISETCS
OKOHUATeJbHOII I1eJibi0. Peus uaeT 00 yIpaBaeHNN 3TATOHHBIMHI JAHHBIMI
¥ KOHIIEHTpaTopax AaHHBIX. Ha cerogHs GOJLIITMHCTBO OpPraHM3AIIuil BCe
elrle JaJIeKu OT OIpeNeeHUsI KOHCOIUINPOBAHHBIX METaJaHHbBIX, a TTOIBIT-
KU TOCTUYD IeJIN IyTeM BHeApeHus nepenoBoro onbiTa UT-oTaemom o6bIu-
HO OKAa3bIBAJINCHL Oe3yclelnHbIMU. Takue MPOEKTHI IPUHUMAIOTCS JIHUIIb
Oyayuud BKJIIOUEHHBIMU B OM3HEC-aHAJUTHUUYECKHUI IPOEKT, O0eIaroiuii
OIpakTUYECKYIO eHHOCTD IJIs O13Heca.

MNepeposon onbIT

Te, y Koro ecTb COMUAHBIN OIIBIT OM3HEC-aHaJIN3a, CKOpPee BCero, COrjaacar-
Cs, UTO BBIIIEYIOMSHYTHIE IIONBITKY BHEJPEHUS II€PENOBOI0 OIBITA IIPOBa-
JIMBAIOTCA II0 CJIEAYIOMNM TUIINYHBIM IPUUMHAM:

Hecnoco6Hocmdv npusieuv 6usnec-noaviogamedeil, npedcmasumeneii UT-
omoeaa, 0100xemopopmupyouie opzanbl U Nnpoyue 3aUHmMepPeco6aHHbLe
CMOPOHbBL K YLACMUI0 8 NPOEKMe HA 6CeM €20 NPOMANEeHUU

Bo-miepBBIX, OT 3TUX TPYIII MOXKHO IOJYUYUTh MHGOPMAIUIO, IIeHHYIO
IJIs1 cCO3NaHUA OMBHEC-aHAJIUTUIECKOTO PEIlleHN s, & BO-BTOPHIX — OTCYT-
CTBUE COTPYAHUUYECTBA C JI000# M3 HUX MOYKET CTaTh MPUYNHON ITpoBa-
Jia IpOeKTa.



MNepenoBown onbIT 303

Hznopuposanue saxcHellliux npuvuH 0as c030AHUS UH@PACMPYKMYPbL
Ou3Hec-aHanIU3a

Ha srane nminarupoBanus UT-apXUTEeKTOPbI MOKHO YIIYCTUTHh W3 BUIY
MOTHBbI, ABUKYIIIME CO3TAHNEM PeIeHu .

Heszameuennvie demaau u HeepHble NPeOnosoHeHUs

HegocTaTouHO MpHCTAIBHOE MCCAELOBAHNE OKPYKEHNA MOXKET 00peyub
BeChb IIPOEKT Ha Heyaauy.

Hepeaﬂbnbte CPOKU U wupoma oxeama

Kak u B m000M APYroM IIPOeEKTe, CIAUIIKOM MAJbId CPOK pPas3paboTKu
¥ U3JININHE [MIUPOKUA 0XBAT OM3HEC-aHAIUTUUECKOTO PEIlleHns 3aCTaB-
JSI0T PaspaboTUNKOB «CPe3aTh YIJIbI», UTO IPUBOJUT K YIOMAHYTHIM
BBIIIIE OTITOKAM.

IIpenebpesicenue passsacHeHUeM OHUOAEMBLY PE3YAbMANOE

Kax u m100as TeXHOJOTHWs, XPaHWJININA OAHHBIX U OM3HeC-aHAJIU3
He ABJS0TCA naHareeil. Heo0XoaMMo 4eTKO Pas3bsICHUTHL BCEM UJIEeHAM
KOMAaHJAbI 1 IIOTEHINMAJIBbHBIM KOHEUYHBIM IIOJIB30BaATEJIAM, 4Yero MOMKHO
OJKHUIATh OT Pa3padaTbIBAEMOT'0 PEIIeHMU .

ITpunamue maxmuueckux peuwlenHuil emecmo onpedeseHus 00120CPOLHOU
cmpamezuu

XoTa B caMOM HavaJie aTa 3ajada MOJMKeET IIOKa3aTbCA CJIUIITIKOM TPYIOO-
eMKOMi, TeM He MeHee BBI AOJIXKHBI IIOMHUTBH O JOJITOCPOYHBIX IIEJIAX
IIPOEKTa 1 Opranu3anuu B I1€JIOM Ha IIPOTAMKEeHHUHN BCEro Ipoiecca 1mmpo-
€KTUPOBaHUA W BHEAPEHU. HpeHere}I{eHI/Ie 9THUM acCII€eKTOM BJIeUueT
ABOAKMNE IIOCJTIEOACTBUA: OTHOCUT Ha 6y,uy1.uee BBEIABJIEHUE Hp06JIEM, yBe-
JINYUBAA IIPU 3TOM BEPOATHOCTHh UX BOSHUKHOBEHUA U CEPbE3HOCTD.

Heznopuposarue wyicozo onvima

Hetr syummeir mikoJbl, yeM M3yUYeHUWE ONBITA YCIIEIIHBIX peain3aruii
MOX0:KUX MPoeKToB. He MeHee mOJIe3HO YUNUTHCA Ha UYKUX OMIMOKAX;
o KpaliHeii Mepe, BbI CMOsKeTe 130eKaTh JeliCTBUMA, IPUBEAIINX K He-
ynaue.

YTo0bl IPOEKT II0 BHEAPEHHUIO CPEJCTB OM3HEC-aHAIN3a OKAas3aJCs YCIIEell-
HBIM, HEOOXOJMMO ITOCTOSTHHO COTPYAHUYATEH C OM3HEC-aHATUTUKAMY U II0JIb-
3oBaTesAMHU, GoomKeropopmupyoiumu oprasamu u UT-orgenom. UrHo-
pUpOBaHMe 9TOM PEKOMEHAAIIUY — IIOXKAIYH, OCHOBHASA MPUUYNHA Hauboiee
BIIEUATJIAOIINX IPOoBaaoB. Opranmsanus mogo0H0M NHPPACTPYKTYPEI MO-
JKeT IIPMHECTHU OYeBUAHYIO IIOJIb3Yy 6I/I3HeCy U 3aMeTHBINA BO3BpaT Ha MHBE-
ctuniuu (return on investment, ROI). YuacTtie pykoBomguTesieil BHICIIIETO
3BeHa BO BCeM Ipoliecce — BayKHeHIuii GaKTop, MOCKOJbKY DPa3JNYHBbIE
byuKIIMYI OM3HEC-aHAJIN3a YACTO IIePeCeKaroT IPAHUIIBI OTAEJI0B, IT0ITOMY
(brHAHCUPOBaHUE JOJIKHO CIIYCKATHCA C BEDXHET0 YPOBHS.

Bam IIPOEKT OM3Hec-aHAJIN3a AOJIKeH OTBeuaThb Ha BOIIPOCHI, KOTOPbIE BO3-
HHUKAaIOT B X0/ie npopaﬁo'r}cn KJIIOYE€BbIX MTHUIIMATUB, CBA3aHHBIX C OM3HECOM.
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Bes:xamocTHO mIpeceKaiiTe Bce pa3spabOTKU, YBOAAIINE IPOEKT B CTOPOHY.
B ocHOBe rpapuka peanmsanuu SOJMKHO OBITH JKeJaHNe MOJYUYNUTh OTBETHI
Ha KpUTUUYecKue IJs1 OmsHeca Boupockl. [locTemenHas peaarnsaliua MPoeK-
Ta JOJIXKHAa IIOKa3bIBaTh HOJIO}I{I/ITeJILHLIﬁ BO3BpaT Ha MHBECTUIIUHN.

TunuyHble 3a6nyXXaeHus

CauIirkoM yIpolleHHoe (HeIOCTaTOUHO JeTaJusupOBaHHOE) IpecTaBe-
HUe 0 KaKo#-i1mbo JacTu Ipollecca MOMKET IMOPOKAATh MHOTOUYMCJIEHHBIE
npobseMbl. BoT UL HECKOJIBKO TUIINYHBIX (M OOBIYHO HEBEPHBIX) JOMIY-
MIeHW#, IPUHUMAEMbIX B IIpoIlecce pa3paboTKu Ou3Hec-aHAJUTUYIECKOTO
pelieHunsA.

HUcrounukn JaHHBIX OUUIITEHBbI 1 HEIIPDOTUBOPEUYNBEI.

KTo-To B opraHmusanuu IoHNMAaeT, YTO HAXOAUTCSA B MCXOAHBLIX 0aszax
ITAHHBIX, 1 MOKET OTBETHUTHh Ha BOIPOCHI O KAUECTBEe JAHHLIX M O TOM,
Te HalTu JaHHbIe, IPeICTaBIAIONINe NHTEPeC AJA OusHeca.

,uaHHLIe 13 OoIllepaTUuBHBIX MCTOYHMKOB MOHO M3BJIEUb U IIPU HeO6XO'
OUMOCTH OTOPOCUTD, HE OCTABJIAA HUKAKUX IOOOUHBIX 3aIIMCEH.

CBOAHBIX MAHHBIX OyJeT MOCTATOUHO, M IIOTOMY JAeTaJIbHble JaHHbIe
MOKHO He BKJIIOUATh.

B UT-oraene ecTh CIeluaInCcTbl, CIOCOOHBIE padpadoTaTh BCce HEOOXO-
OUMbIe IPOIEAYPhl M3BJIEUEHNI, HACTPOUTL 0a3hbl JAHHBIX, OOCIYIKU-
BaTh CHUCTE€MBI M C€Th 1 BBIIIOJIHATH Pe3€PBHOE KOIIMPOBAaHMNE 1 BOCCTa-
HOBJIEHME B pa3yMHBIE CDOKH.

Pa3paboTKy MOKHO BecTH 6e3 IMOCTOAHHOI 00paTHOI CBSA3U U IEePUOII-
YEeCKOH AeMOHCTPAIINY IIPOTOTHUIIA AHAJUTUKAM U, BO3MOXKHO, PYKOBO-
OUTENSIM, BhIIEJISIOINM OI0IMKeT.

XpaHI/IJII/III_Ie AaHHBIX HE 6y11e'r HU3MEHATHBCA CO BpeMEeHEeM, II0O3TOMY BO-
IIpoc 00 YIIpaBJIEeHUU BEPCUAMUN He CTaBUTCA.

Kpanuduraius aHaTUTAKOB JOCTATOYHA [IJIS TIOJHOI[@HHOT'0 NCI0JIb30-
BaHUS UHGPACTPYKTYPHI UM HHCTPYMEHTOB OM3Hec-aHaIn3a.

WUT-oToen MoKeT KOHTPOJIMPOBATHL BHIOOD MHCTPYMEHTOB, KOTOPHIMU
TIOJIB3YIOTCSA AHAJIUTUKU.

KoanuecTBo moab3oBaTesieil U3BECTHO U MPeACcKa3yeMo.
Bupl 3anpocoB M3BECTHBI U IIPEACKA3YEMBbI.

AnnaparHoe obecrieueHre 6€CKOHEUHO MAacCIITA0MPyeMO BHE 3aBUCUMO-
CTH OT IPUHATHIX PEIeHNN.

Ecau xakoii-To oT[es He3aBUCUMO CO3JACT BUTPUHY JaHHBIX WJIHU Pas-
BepHET HeKoe IIPUJIoKeHue, To noaaep:xkka UT-oTaena aas Hero He 1Io-
TpebyeTcs.

B ciyuae KpaiiHeil He0OXOAMMOCTHU IJIA PA3pPeIleHns OCTABIINXCA IPO-
6JieM KOHCYJIbTaHT IBUTCA II0 IIEPBOMY 30BY.
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e MeragaHubie ¥ 3TAJIOHHBIE JaHHBIE HECYIIIECTBEHHEI, K HIM MOYXHO Bep-
HYTBLCSA IIO3THEeE.

P deKTUBHaA cTpaTerns

IIpu paspaboTKe 1 BHeApeHUU OOJBIINHCTBA IPOrPAMMHEBIX IIPOEKTOB He
yaoaeTcs yJOKUThCSI B rpadpuk. Tak Kak perieHusA naa Ou3Hec-aHaIM3a
OUYeHb CJIO}KHBI, 3aUaCTyI0 Ha UX Pas3paboTKy YXOAUT ropasao 6oJibIllle Bpe-
MeHH, YeM ILJIaHNPOBAJOCH IIePBOHAYAIBHO, 4 9TO KaK pas To, YTO KaTero-
pUUYECKHU He XOTAT CJBIIIATh PYKOBOJUTEIN, KOTOPEIM HH(MOpMAIIUA HE0b-
XOoAMMa AJIS IPUHATUA cTpaTerndeckux pemrenuit! Ecau BBl BegeTe paspa-
0OTKY IIOCTEIIeHHO, IIOIYTHO co3gaBasd paboToCcIoCOOHBIE IPOTOTUIBI, TO
MPOeKT MOKeT HauaTh mpuHOCUTh, ROI Ha paHHUX CTaguAX U KOPPEKTH-
POBKY rpaduKa MOKHO OyZeT oIrpaBAaTh U3MeHeH1reM Tpe6oBaHuil Co CTO-
poHBI Om3Heca, a He HPOCTO TEXHUUYECKUMHU CJIOKHOCTAMU (B KOTOPBIX
TOII-MeHeIKepPbl OOBIYHO He pa3buparoTcs).

Craenyet m3beraTh Yype3aMepPHOTO paspacTaHusa QYHKIMOHAJIHLHOCTU IPOEK-
Ta ¥ Bo3JlaraeMbIX Ha Hero Hage:xa. Ecau co cTopoHbl OM3HECA IOCTYNIAIOT
IPeIJIOKEHUA 0 KAaKUX-TO MSMEHEHUAX UJIU N00aBJIIEHUAX, TO CIAEeAYeT YI0-
CTOBEPUTHCA B TOM, UTO OHU HpuHecyT amekBaTHbIii ROI. B mporuBHOM
ciiyuae BBI OyZeTe HOJT0O W YIOPHO paboTaTh HAJA TEeMU acIeKTaMu mHOpa-
CTPYKTYPHBI, KOTOPBIE PEAILHO HE OKYHATCSA. APTyMeHTAIUA IPeICTaBUTE-
Jeit busHeca HOJYKHA OBITH COCTABHOM YaCThIO MIPOIEeTYyPhI BEIPAOOTKY IIPHU-
OPUTETOB; BbI JOJIXKHBI IOHUMATD, IOYEMY HAeTe Ha Te WU MHBIEe KOMIIPO-
Mucchl. Bygyuu BoBiieueHHI B «00pHOY 3a BIMAHUE» MEXKIY OTAEJIaMU II0
IMOBOJY TOT'0, KTO SIBJISAETCS BJIAJEJbIleM JaHHbIX, IPUBJIEKaiTe K apourpa-
JKY TOII-MEHEeI’KePOB.

HexBaTka BpeMeHN M KBaJIU(PUIIMPOBAHHBIX CIIEIIMAJNCTOB B COUETAHUU
C IaBJIEHHEM CO CTOPOHEI OM3Heca NHOTA 3aCTABJISIET IPUHUMATDL TAKTHYe-
CKMe pelleHus 06 OpraHusanuy XPaHUININA JaHHBIX B YIIepO 40JIrocpod-
HOM cTpaTeruu. Bonpexu oKa3bIBaeMOMY JAaBJEHUIO BBl 00A3aHBI B CAMOM
HayaJie MPOeKTa BRIPa0OTATh JOJIIOCPOUYHYIO CTPATEIHNIO U IIPUAEPKUBATE-
cs ee N, II0 KpaliHel Mepe, IOHUMAaTh, K KaKIM IIOCJeICTBUAM IPUBEIeT
ee usMmeHenune. Ciaeayer yuecTh KaK MOYKHO OOJIbIIIe AeTajieil, 4TOOBI He
TPaATUTL 3PS BpeMs II0 XOAy peanusanuu. [Ipy 3ToM cTpaTerus HOJIKHA
OBITh JOCTATOYHO 'MOKOM M YUUTHIBATH BOSMOXKHBIE CAUAHUA, IproOpeTe-
HUS U TaK gajee.

HoJsirocpouHnasi crpaTerus MOJKHA IPUHMMATL BO BHMMAHNE HOBBLIE TEH-
IeHINN, HAaIpUMepP, HeOOXOAUMMOCTH AOKA3aTeJIbCTBA COOTBETCTBUSA WJIH
IMOTPEeGHOCTD B PEIIeHUAX C BBICOKOM JOCTYIHOCTBI0. CKOPOCTh M3MEHEeH U
1 00'beM IIOSBJIAMIIINXCS HA PBIHKE IPOAYKTOB YaCTO MEIIAIT OTAEIUTH
3epHa OT IIJIeBeJI. BOJbIMNHCTBO KOMIAHUNA CTPEMATCS UATH B HOT'Y C IIPO-
rpeccoM. TpaguIIMOHHO UCTOUYHUKAMY MHMOPMAIIUN CJIYIKAT CAMU IIPOU3-
BOAUTEN, KOHCYJBTAHTELI M AHAJIUTUKHY, CIEeINAJIN3UPYIONIuecsa HA HUHIY-
cTpuM O0pabOTKY MaHHBIX; IIPH 9TOM KAMKABIN M3 HUX CTPEMUTCS UTO-TO
npojaTh. IlocTaBIIMKKM MEUTAIOT IPOJATH CBOX IIPOAYKThI; KOHCYJIbTAHTEI —
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CBOU 3HAHUA, a aHAJUTUKY — CBOU OJ1arosxesaTebHbIe 0030PHI IIOCTABIIM-
KOB U KOHCYJILTAHTOB BCe TeM ’Ke IIOCTaBIINKaM U KoHcyJbTaHTaM. Ilojo-
SKUBIIIUCH HA OMH-€JNHCTBEHHBIA UCTOYHUK NH(MDOPMAIUU, JIETKO IPUATH
K JIO}KHBIM BhIBogaM. Hanpotus, usdyuasa nHGOOPMAINIO 13 HECKOJIbKUX UC-
TOYHUKOB, MOKHO IIPUUTH K HEKOEMY KOHCEHCYCY U IIOJYYUTH OTBETHI Ha
CBOMU BOIIPOCHI.

Jlyuminii crmoco6 pasobpaThCsAa B pPeajbHOM CUTyaluy — OOCYIUTh OM3HEC-
AHAJIUTHUYECKNE MPOEKTHI C IIPEACTABUTEAMU IIOXOMKHX KOMIIAHWI Ha
KOoH(EepeHIIuN — XOTsd Obl Ha cTaguu padoTocmocobHOro mpororuna. OThI-
CKaHMe padoTaKINUX PEIleHU X YCTAHOBJIEHNE HOBBIX KOHTAKTOB MOTYT
OIIPaBAATh 3aTPATHI Ha IIOCEIeHre KOH(EPEHIINN 11 OKa3aThCA IeHHee TOK-
JIaf0B, IPOYNTAHHBIX B PaAMKaxX IIPOrpaMMbl MEPOIIPUATHUA.
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Jamuble, xpaudinueca B 6a3ax, — OAUH U3 CaAMbIX IIeHHBIX aKTUBOB opra-
Hu3anuu. SamuTa 9TUX JAHHBIX U 0e30TJaraTe/ibHOe IPeIoCTaBIeHue J0C-
TyIla K HUM, KOI[a 9TO TPeOyeTcs AJIsA IPUHATUA PeIIeHnil, — aOCOII0THAA
Heo0XO0IMMOCTD AJid Jr000i1 nHeTautanuu Oracle.

AnvuHUCTpaTOphI 6a3 tanHbIX (DBA), cucTeMHbBIE aAMUHUCTPATOPHI U CHUC-
TeMHbIEe apXUTEKTOPHI IPUMEHSAIOT PasHOOOpasHbIie METOHbl TapaHTHPO-
BaHHOM 3al[UTHI JaHHBIX OT KaTacTpopruecKkux codblTrii. Pazymeercs, oc-
HOBa 1000 cTpaTernu obecreueHns JOCTYITHOCTHA — Pe3epBHOe KOIIMPOBa-
HUe, HO eCTh U APYTHUe CIoco0bl n36e:KaTh IIPOCTOEB, BHI3BAHHBIX Pa3JIUU-
HBIMHY IPUYUHAME — OT IIPOCTOTO cOOA AUCKA A0 ITOJHOTO BEIXOAA U3 CTPOSA
OCHOBHOII BEIUYHCJINTEJILHON CCTEMBI.

KomnbioTepHOE 000pyA0BaHNie B I€J0M UPE3BLIYAMHO HAMEKHO, M MOXKET
BO3HUKHYTH MCKYIIEHNE OTJOKUTH Ha IIOTOM 3a00THI O BOCCTAHOBJIECHUU
mocJie c60s 1 obecIeueHUN BBICOKOI HocTymHOcTH. IIporpaMmHoe obecie-
yeHUEe B GOJLITMHCTBE CBOEM TaKiKe BecbMa Hame:kHo, a CYB] Oracle za-
HIHIAEeT IeJOCTHOCTh JaHHBIX maske mpu cooe ITO. Tem He MeHee, U IIPO-
TpaMMbI, ¥ 060pYyAOBaHME WHOT/JA OTKAa3bIBailoT. YeM 6GOJIbINle B cuUCTeMe
KOMIIOHEHTOB, TeM BBIIII€ BEPOATHOCTH OTKa3a B CaMBIfI HeHO,ZLXO,ZIﬂH_[I/Iﬁ
MOMEHT.

PasHuma Mexay IPOCTHIM HEYJ0OCTBOM M KaTacTpodoil 3a4acTyio CBOLUAT-
cA K HAJIWUYMIO WM OTCYTCTBUIO aJeKBATHBLIX ILJIAHOB BOCCTAHOBJIEHMS.
ITesnn 9TO# IJIaBBHI — IIOMOYb BaM pa3obpaThbCAd B MMEIOIIUXCS BapUAHTAX
passepreiBaHus Oracle, BLIGpaB Hanboaee IOAXOAAIIIIA.

CYB]I Oracle cmoco6Ha TapaHTUPOBATH BBICOKYIO MOCTYIHOCTDH IIE€HHBIX
TaHHBIX 3a CUET TAKMX BCTPOEHHBLIX BO3BMOYKHOCTEI, KaK BOCCTAHOBJIECHUE
9K3eMILIApa, uau omnmuii Tuma Real Application Clusters. He meHee BaskHa
¥ IpaBUJIbHAS Peau3alus Ipoleyp, 00eCIeUnBAOIINX 3AIUTY JaHHbBIX.
B aTo0i1 ritaBe MBI pACCMOTPUM Pa3JIUYHBIE ACIIEKTHI BBICOKOM JOCTYITHOCTH.
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YTo TaKkoe BblcOKas AOCTYNHOCTb?

IIpex e uem o0Cy K IaTh oOeciieueHre BLICOKOT'0 YPOBHSA JOCTYIIHOCTH JAH-
HBIX, YTOUHUM CMBICJ TepMuHa docmynHocms (availability).

s pasHBIX OpraHU3aIuil JOCTYIHOCTh MOXKET O3HAUYATH Pa3JIMYHBIE Be-
mu. Huxe MBI OyieM cUUTaTh, UTO CUCTEMA JOCTYIIHA, KOTAAa OHA 3anyuje-
Ha (TO eCcThb IOJIb30BATEIN MOTYT 00paIaThCcsa K 6a3e JaHHBLIX) U pabomaem
(To ecTh 6a3a JaHHBIX IIPEJOCTABIAET OXKUAAEMYIO II0JIH30BATEIAMY QYHK-
IIVOHAJBHOCTB C OKUJA€MOH IPOM3BOJUTEIHLHOCTHIO).

g HOpMasbHON PaboThl OOJMBIIMHCTBA OPraHMUBAIUN JOCTYIHOCTH JAH-
HBIX — HeoO0XoauMoe ycjioBue. B mociienmee BpeMsi, KOrJa AOCTYI K AaH-
HBIM CTaJI IIPeAoCTaBIsAThCcA uepe3 MHTepHeT, J100bie coou B pabore CYB]]
MOT'YT OKasaThcA (paTaJlbHBIMU A 0usHeca. OTKa3 CUCTEMBI, K KOTOPO
obpalaroTcs MMOJIb30BaTeIX BHE OPraHM3alluHu-BJIafesblla, HeMeIJIeHHO
CTAHOBUTCA BUIEH IMTUPOKON ayAUTOPUU, U ITO MOKET HebGJIarompuAaTHO
OTPa3UThCI HA (PUHAHCOBOM OJIATOMMOJYUYNN W UMUIKe KOMOaHUU. Bo3b-
MeM, K IIPUMepy, Be6-calT cays:KObI MOAIep:KKY KJINEeHTOB KOMIIaAaHUU, 3a-
HUMAaIoIIleicsa JOCTAaBKOM IIOUTOBBIX OaHmepoJieii. C IIOMOIIBIO 3TOTO caiTa
KJMEeHT MOYKEeT OTCJIeKUBAaTh, Ha KaKol cTaauu 00paboTKM HaXOAUTCS ero
6aumeposb. [IOCKOIbKY KINEHTHI 3aBUCAT OT 6eciiepe6oiHoT0 QYHKITMOHN-
poBaHU STOM CIyKObI, 1100071 c60ii B ee paboTe MOKeT IIOOYAUTL NX 0bpa-
TUTbCA K KOHKYPEeHTaM.

Mo:KHO mOMTH JaJbIlle W IOAYMATH O TOM, C KAKMMU CJIOMKHOCTSIMM IIPU-
IeTcs CTOJIKHYTBLCS, €CJAM JaHHble HAXOAATCA B HECKOJLKMX CHCTEeMaX.
WNuTrerpanusa pasJindyHbIX CHCTEM IIOBBIIIIAET BEPOATHOCTH TOI'O, YTO OTKA3
B OJJHOM 3BeHe IIPUBEAET K HEeJOCTYIIHOCTH BCEH IEMOUYKY IIOCTABKH.

Has peanmsaliuy BRICOKOJOCTYIIHBIX 0a3 JaHHBIX CJIEeAyeT IPOeKTUPOBATH
UHPPaACTPYKTYPY TaK, YTOOBI OHA KOMIIEHCHPOBaJia BO3MOKHEIEe cOOM, Ha-
IpuMep IyTeM YCTaHOBKY M30BITOYHOTO 00opynoBanusd. Kpome Toro, Heob-
XOAUMBI METOIbl, IIO3BOJIAIONINE BOCCTAHOBUTH COCTOSHME 0asbl IIOCJe
c60s, HaIIPpUMeP HaIJIeKalluM 00pa3oM OpPraHM30BaHHOE Pe3ePBHOE KOIIN-
poBaHmUe.

I/I3mepeHv|e N NnaHNpoBaHune AOCTYNMHOCTU

B GoJiblMECTBE OpPraHu3anuii N3HAYAIBHO IPEII0JIaraeTcs, YTO JaHHBIE
IOJIYKHBI OBITH JOCTYIHBI 24 yaca B CyTKU 7 JHeH B HeAeJ o (JOCTYIHOCTD
24/7). 10oBOJIBHO YacTO 3TO TPeOOBAHME BEIABUTAETCS 0€3 [eTaJIbHOTO aHa-
au3a QYHKIUHN, KOTOPhIe cucTeMa IIpu3BaHa MOAIep:KuBaTh. [IOCKOIBKY
CTOMMOCTD AIllIapaTHLIX KOMIIOHEHTOB BCe BPEeMs CHUMKAETCH, a UX HaeH -
HOCTB PACTET, MHOTHE HAUNHAIOT JyMAaTh, YTO JOCTHUIKEHNE BBICOKOT'0 YPOB-
HSI JOCTYIIHOCTH — [IeJIO IIPOCTOE U JeIlleBOe.

K COXKAJIEHUIO, JOCTYITHOCTh OOJHOI'O KOMIIOHEHTAa — IIyCTh JajKe Heaopororo
1 HaZeXHOI'0 — eIllle He O3HaYaeT AOCTYIIHOCTb CHUCTEMBI B IT€JIOM. Croax-
HOCTBH Pa3BE€PTHIBAHUA AlllIaPATHBIX W IIPOTPAMMHBIX KOMIIOHEHTOB B COBPeE-
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MEHHBIX JBYX- X TPEXYPOBHEBBLIX CHCTEMAX MOPOKIAeT MHOTOUMCICHHBIE
3aBHCUMOCTH U TOUKU OTKasa. JloCTu:KeHrne BLICOKOTO YPOBHS JOCTYITHOCTH
CHCTEMBI, COCTOSAIIEl 13 pasHOoOOpPa3HbIX B3ANMO3aBUCUMbIX KOMIIOHEHTOB,
KaK IIPaBUJIO, OKA3bIBAETCSA OTHIOAb HE IIPOCTOM 1 He JeIlleBOH 3aJadueid.

YTo06BI BaM OBLIO ITPOIe COPUEHTHPOBATHLCS, B Taba. 11.1 MbI mokasaiu,
KaK pasJauvyHble YPOBHU JOCTYIHOCTHU TPAHCIUPYIOTCA BO BPEeMs IIPOCTOS,
BBIPasKeHHOe B JHAX, Yacax U MUHYTaX, 3a rof (365 mueir).

Tabauya 11.1. JocmynHocmb cucmembot

Tocrymocts, % Bpems nmpocTosi CHCTEMBI B TEUEHUE Tofa
Hun Yacsl Munyrsi

95,000 18 6 0
96,000 14 14 24
97,000 10 23 48
98,000 7 7 12
99,000 3 16 36
99,500 1 20 48
99,900 0 9 46
99,990 0 53
99,999 0 0 5

IIpoekTupoBaHVe 1M BHeAPEHMWE KPYITHOMACIITAOHBIX CHCTEM C YPOBHEM
moctymHOCTH 99% U BBIIIE MOYKET 00XOIUTHCS B MUJLJIMOHBI J0JJIapOB, pac-
XOAbI HA MX SKCILIyaTaIlui0 CTOJb K€ BBICOKU. HeOoJbIlloe ITOBBIIIEHNE
IOCTYIIHOCTH MOXKET IIOTPe00BaTEL COMMIHBIX 3aTPaT Ha IPHUOOpeTeHrne KOM-
MMOHEeHTOB cucteM. IloBbIlIeHre HoCcTyIIHOCTA OT 95 1m0 99% O6ymeT cTOUTh
zIoporo, o mepexon oT 99 k 99,99% , ckopee Bcero, o60HaeTCs e1e JOPOoiKe.

E1tie ofmH Ba'KHBIN aclleKT U3MEPEHUA NOCTYITHOCTH — OIpejeseHne Toro,
Ko0z0a crucTeMa JOJIXKHA OBbITh JOCTYIIHA. ¥ POBEHb JocTyIIHOCTH B 99% pabo-
yero BpeMeHH (HammpuMmep, ¢ 8 yTpa A0 5 Beuepa) — COBCEM He TO »Ke camoe,
uTo gocTymHocTh 99% B Teuenue Bcex 24 yacos. ITosTomMy ciemyeT TOYHO
OIpefeiATh He TOJbKO TpedyeMble YPOBHU JOCTYIHOCTU, HO U IEPUOABI
BpPeMEeHHU [IJis KayKAOoro ypoBHsa. Hanpumep, MHOTMEe KOMIIAHUYU IPUHAMA-
IOT 3aKa3bl TOJBKO B «pabouee BpeMsA». I[eHa HeIOCTYITHOCTH CUCTEMbI BBO-
la 3aKa30B B 9T YaChl OUeHb BHICOKA, HO B OCTAJILHOE BpeMs KyZa MeHbIIIe.
Takxum o0pasom, mMeeT CMBICJ IIJIAHWMPOBATh perjaMeHTHOe o0CIy’KuBa-
HUe B Hepabouee BpeMs, a 9TO, B CBOIO OUePeb, IOMOKET CBeCTU K MUHU-
MyMYy HesallJIaHHPOBaHHBIE cOOM B yachl HambOJbIell aKTUBHOCTU. Pasy-
MeeTcsd, JIJIA TPAaHCHAIIMOHAJBHBIX KOpHmOpanuii 1 KOMIAHUNA, MMEIOIINX
peAcTaBUTENbCTBO B MIHTepHeTe, TyI00a bHOE MIPUCYTCTBYE O3HAUAET He-
OTrpaHUYEHHBIN «Pabounii feHb» .

Ucxognoe TpeboBanme o moctynmHocTH 24/7 MOJMMKHO paccMaTPUBATHCA
C yY4eTOM 3aTpaT Ha pasBepThIBaHME U OOCIyKMBaHWE TAKON CHCTEMBI.
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JeTanbHBIN aHAJINS CJA0MKHOCTHA U CTOMMOCTHY CUCTEM C OUeHb BHICOKOM I0C-
TYIIHOCTBIO MHOTAA BEIHYKAAeT UATH Ha KOMIPOMUCCHI, CHUKAIOIIIE YPO-
BeHb TPeOOBAHUM 1 GIOIIKET.

Ho B HEeKOTOPBIX ciyuasx 3aTpaThbl Ha o0eciieueHre BEICOKOU JOCTYITHOCTH
0e3ycJ0BHO oIpaBaaHHBI. KaKoi-HuOyAb OPOKEPCKOM KOHTOpPE KaiKIbIi
Yac IPOCTOSA MOKET 00XOAUTHCA B MUJLJIMOHBI JOJIJIAPOB. A, CKasKeM, KOM-
IIaHWus, TOPryolIasd TOBapaMHU II0 KaTaJoTy, MOMKET IIOTePATH B Uac BCETO
HECKOJIBKO TBICAY OJLIAPOB, IPUUEM Ha CJIydail c00sa MOXKHO IIPEIyCMOT-
peTh MeHee 3 GeKTUBHYIO pyuHYyI0 npouenypy. Ho naske 6e30THOCUTETHHO
K CTOMMOCTH YIIYIIEHHOI BBITOABI HEOXKUAAHHBIN OTKAa3 CUCTEMBI MOJKET
CHU3UTH IPOAYKTUBHOCTL PAOOTHUKOB U mtepcoHasa UT-ormena.

MpuYnHbI He3annaHMPOBAHHOIO NPOCTOS

HesamnanupoBaHHbIe IPOCTOM MOTYT BO3HMKATH II0 PA3HBIM IPUYMHAM.
HexkoTopble IpeIoTBPATUTD JIETKO, TOTAA KaK [IJIs YCTPAHEHU IPYTUX TPe-
OYIOTCSI 3HAUNTEIbHBIE KATUTAJIOBIOKEHNUA B UHGPACTPYKTYPY BHIUUCIIH-
TEeJILHOTO I[eHTPa, TeJIeKOMMYHUKAIIUHU, IPOTPaAMMHOe U almnapaTHoe obec-
neueHue, kaapel. Ha puc. 11.1 npuBenensl HanboJiee 4acTO BCTPeUaroIIe-
cA IPUYUHEI CO0EB CUCTEMBI.

| HesannaHnpoBaHHbI NPoCToN '
I

|ﬂp0rpaMMHble coon I | AnnapatHble c6omn I |‘1enosequKme 0LLIVI6KI/II CTuxuitHbIE 1 TEXHONMO-
ruyeckne 6eacTeus

OnepauvoHHas Cuctema Owwn6ka onepatopa

cuctema -I I -I parop I Moxap
Owm6Ka nonb3oBatens

-| Cyb[l ' un ' -I I HaBoaHeHue

OnepaTugHas namsts | || 01WMOKa anmmHyCcTpa-
HOHSES'\;S:)K‘;’J;)‘" p TOpa 6a3bl JaHHbIX 3emneTpsiceHne

VcTouHmK nuTarus | | Owwm6ka cuctemHoro | ||  C60it cucTeMbl
Mpunoxetve aaMUHUCTpaTopa 3N1EKTPOCHAOKEHNS
Mepudepuitible 3apaxerne

yCTpoiicTBa
bombapanposka

-| CeTb I

-I 9nekTponuTaHme I

Puc. 11.1. ITpuuunvl He3anLaAHUPOBAHHOZ0 NPOCMOS
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IInanupys Mepsl IO 00eCTIeUeHUIO JOCTYITHOCTY MPUJIOMKEHUA, BbI JOJKHBI
VUUTBIBATh BCE IIePEUMCJIeHHBLIE Ha JTOH auarpamMMme (paKTOpbl, a PaBHO
¥ ApyTHe TOTeHIMAJbHbIe IPUUYWHBI IpPePhIBaHUSA PabOTHI CHCTEMBI, Xa-
paxkTepHbIe OJI KOHKPETHOrO OKpy:KeHusA. IIpm Jsrob6oM miaaHMpPOBAHUU
JIy4dlile IPUHSATH BO BHUMAaHNE BCe BOSMOYKHOCTH (ZakKe ecJu HEKOTOpPhIe U3
HHUX IIOTOM OYAYT OTOPOIIIEHEI), YeM OKa3aThCsA 3aCTUTHYTHIM BPACILJIOX He-
OKUTAHHBIM COOBITHEM.

JOoCTYynHOCTb cUCTEeMbI U AO0CTYNMHOCTb KOMMOHEHTOB

Cucrema B I[eJIOM COCTOUT U3 AlapaTHBIX, IPOrPAMMHBIX 1 CETEBBIX KOM-
TIOHEHTOB, OPTaHMB30BAaHHBLIX B BUME TEXHOJIOTHUYECKOTO cmeka. Brnicokas
IOCTYIIHOCTb OTAEJNbHBIX KOMIIOHEHTOB eIlle He TapaHTUPYyeT JOCTYITHOCTD
Bceil cucteMbl. EcTh pasHble CTpaTernuu U pellieHnsa, HalpaBJIeHHbIe Ha o0ec-
TmeveHne BBICOKOIN JOCTYIHOCTH KaiKIOTO M3 KOMIIOHEHTOB cucTeMbl. Ha
puc. 11.2 nmpeacTaBieH TeXHOJOTUYECKUM CTEK TUIIOTETUYECKOM CHCTEMBI.

Kax BuaHO M3 3TOT0 pUCYHKA, AJd oOecrieueHnA pab0Thl IPUJIOKEHUA He-
06xoaMMa KOOoIlepalusa PasjinyHbIX GU3UYECKUX U JIOTHYECKUX YPOBHEMH.
B HEKOTOPHIX cHUCTEMaxX KOMIIOHEHTOB MOJKET ObITh WM MEHbIIe; TaK, IJId
IBYXYPOBHEBOII CHUCTEMbI THUIIA KJIMEHT/cepBep He HYKHBI KOMIIOHEHTHI,
OTHOCAIIUECA K CEPBEPY IPUIOKEHU.

CTek cucTembl

M0 npomeXyTo4HOro
YPOBHS

JocTynHocTb

1 PYHKLUMOHANBHOCTD,
Tpebyemas Ha Kaxpom
ypoBHe

| Cetesoe 06opynosanue u N0 I

Mpunoxexune

06opynoBanue 1 onepauuoHHas
CUCTEMA CEPBEPA NPUNOXKEHUI

basa gaHHbIX

| 06opynosanue u N0 cepsepa 6a3bl faHHbIX I

Bbl4McnuTENbHbIE LEHTPbI U BCIOMOraTeNbHbIe CYX0bI

Puc. 11.2. Komnonenmul cucmembt
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OTKa3 KOMIIOHEHTOB, PACIOJIOMKEHHBIX BBIIIE YPOBHSA 0as3bl JaHHBIX, MO-
JKeT IPUBECTH K IOTepe HOCTyIa K 6ase, XoTa cama 6a3a ocTaeTcs JOCTYII-
Hoii. CepBep 6a3nl JaHHBIX 1 caMa 0a3a HaXogATCA B OCHOBaHUU cTeka. Ot-
Kas 0asbl JaHHBIX TYT K€ PACIPOCTPAHSETCA Ha BepXHUE YPOBHHU CTEKa.
ECJII/I OTKa3 IIPUBOJUT K IIOTE€PE MJIM IIOPpYe JaHHBIX, TO MOKET OKa3aTbCA
IIOJ; yTPO30H I[eJI0CTHOCTH CAMOT'O IIPHAJIOMKEHU .

HOTeHI_II/IaJIBHO HeIOOCTYIIHBIM MOJKET CTaThb HIO60fI KOMIIOHEHT CUCTeMBbI,
Ha KOTOPOH PasBepHYTO IIPUJIOIKEHNE, HO B 9TOM IIaBe Mbl KOCHEMCS JIUIITH
(haKTOpPOB, YrPoKAIOIITUX caMoii 6a3e JaHHBIX.

Coon cnucrembl

Buesamnsblil 0TKa3 cepBepa, Ha KOTOPoM paboTaeT 0asa JaHHBIX, — OJHA U3
HanboJee PaCIpPOCTPAHEHHBIX IIPUYMH He3aILIaHMPOBAHHOIO IPOCTOSA. BbI-
XOJI cepBepa 13 CTPOsS MOKET OBITh O0YCJIOBJICH allllapaTHOI OIMNOKOil, Ha-
mpuMep c60eM MCTOYHWKA NUTAHUA, UIU IPOTPAMMHBIMH HIpoOJIeMaMu,
CKakeM, M3-3a TOr0, UYTO HEKOTOPBIH IIPOoIlece HadaJl HOTPEeO/IATEL BCe PeCyp-

XapakTepHble coobLeHnsi 06 oLmMbKax

Crienmyroiiue aBa COOOIIIEHUA YaCTO CBUAETEIbCTBYIOT O TOM, UTO K-
semmisap Oracle mepecras paborats:

0RA-03113: End-of-file on communication channel
(Nepesog: 06HapyxeH koHel daina B KOMMYHMKALMOHHOM KaHane)

ITo coobIieHre OOBIYHO ITOJYYAIOT KJIMEHTHI, HbITAIOINECS IIOBTO-
PHUTH oIepaInio, KoTopas 3aBepIuaach OIMMOKO0M 13-3a c00 dK3eM-
Iaspa. BeIriagur aTo coobIerHre HECKOJIbKO 3araJouHo, HO Ipu 0y-
KBaJIbHOM IIPOUTEHNHU CTaHOBHUTCA sicHee. Oracle oprammsyer KaHam
CBSI3U MEXKAY IPUJIOKEHUEeM-KINEeHTOM 1 CEPBEPOM, B POJIH KOTOPO-
ro BeicTymaeT sK3eMIIap Oracle. B ciayuae c6os sx3eMIinasApa cep-
BEPHBIN IIPOIlecC, OOCIYKUBAOINUNA IPUIOMKEeHNe-KJINEeHT, IepecTa-
eT CYIIleCTBOBATh, IIO9TOMY HEKOMY IITPOCJIYIINBATH BTOPOI KOHEIl
KaHaja. KOMMyHUKAITMOHHLIN KaHa MEeXAY KJINEeHTOM U CepBepoOM
Temnepsb HeJeliCTBUTEJIEH.

ORA-01034: Oracle not available
(Nepesopn: ak3emnnap Oracle HepocTyneH)

9TO HEMHOI'OCJIOBHOE COOOII[eHNe 03HAYAET, UTO KJIMEHT, 3alIPOCUB-
muii coeguHeHMe ¢ dK3eMiIsspoMm Oracle, He HallleJ HUKAKOTO cepBe-
pa. Takoe cooOIeHre OOBIYHO ITOJYYAIOT KJIMEHTHI, IMBITAIOIIUECS
YCTAHOBUTH COeAVMHEHUE C OTKA3aBIINM sK3eMILIsaipoM. KiueHt mo-
JKeT COeIUHUTHCSA C MPOCIYIINBATENeM, HO KOrJa TOT IMOIBITAETCS
HAIpaBUTh KJIUEHT K 3aMpPoIIeHHOMY sK3eMILiApy Oracle, BO3HUK-
Het omuboka ORA-01034.
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cBI IIporieccopa. [laske ecim omepanoHHas cucTeMa paboTaeT HOPMAJIBHO,
MOJKeT Ipom30iT; cOoil camoro sk3emmiapa Oracle. Kakosa Ol Hu GbLIa
nmpuunHa c60sd, BUAUMBINA PE3yJIbTAT OOWH U TOT Ke — sK3emiuiap Oracle
mepecTaeT obecneunBaTh TpeObyemMyio (DYHKIIMOHAJIBHOCTL. HammoMHuM, UTO
Korja MbI ToBOpPUM O c6oe 6asnl manubix Oracle, mumeercs B BULY OOCIYIKH-
BaIOIIUI ee 9K3EMILIAD, a He cama 0asa gJaHHBIX (cM. riasy 2). [ake ecan
¥ IIpou30iAeT cOO CUCTEMBI, OH He 3aTPOHET JaHHbIe, KOTOPhIe yiKe coxpa-
HEeHBI B JUCKOBBIX (haiiiax, cocTaBasiomux 6asy ranuerx Oracle.

HacKo/JbKO JajieKo pacopoCTPaHATCs IIOCJeACTBUA ¢60s, 3aBUCUT OT TO-
ro, KaKue oepalnuy B 9TOT MOMEHT BBIIOJHAINCE. CepBepHOTO IIpoIecca,
00CIYKUBaBIIIEr0 IMOAKJIIOUEHHBIE CEAHChI, YoKe HeT. AKTUBHBIE 3aIIPOCHI
¥ TPaH3aKIMKU aBapuilHO 3aBepliaiTcsa. IIpoliecc yeTpaHeHUsA BO3HUKIIIE-
r0 Xaoca Has3bIBAETCA B0CCMAHOBJLCHUCM IKICMNIAAPA, UIA 60CCMAHO8]e-
Huem nocJe c6os.

YTOo Takoe BOCCTaHOBNEeHue 3K3EMI1]1$Ipa?

IIpu nepesamycke sk3eMiLIsgpa moce cooda Oracle ooHapy:KHUBaeT, UTO UMeJI
MecTo c0oii, aHAIU3UPyA MHGOpMAaINIO B yIIpaBisdionieM ¢aiiie u B 3aro-
JoBKax (aitioB 6a3nl gaHHBIX. Ilocie saToro Oracle aBToMaTHUeCKU MHU-
IUUPYET MPOIeIYPY BOCCTAHOBIECHUA 9K3EMILIAPA, MUCIIOJb3YSa IIPU 9TOM
olepaTUBHBIE JKYPHAJbI, YTOOBI TaPAHTUPOBATh BOCCTAHOBJIEHUE TAHHBIX
B HEIIPOTHUBOPEUMBOM COCTOSIHHUH, IIPEAIIeCTBYIONIeM MOMeHTy cbosa. Cama
mporeaypa COCTOUT U3 IBYX (as:

®* Bce 3a(puKCHUPOBAHHbIE TPAH3aKIIUN HAKATHIBAIOTCSA (BI)IHOJIHHIOTCH);
® He3aBepPIIeHHbIE TPAH3aKIIMK OTKAThIBAIOTCA (OTMeHHIOTCH).

OTMeTHuM, UTO TPAH3AKIIUA MOMKET OKa3aThCs He3aBEPIIIeHHOU 110 OTHOI 13
IBYX IIPUYKH: II0Jb30BaTe]b He 3a()MKCHUPOBAJ ee I OHA Obljia 3aduKCH-
pOBaHa MMOJIb30BaTEJIeM, HO ellle He HOATBep K IeHa cepBepom Oracle K mo-
MeHTy cOos. TpaHsakuusa He cunTaercs 3a()MKCUPOBaHHOM, moka Oracle He
3amuIneT THQOPMAIMIO 0 HEM B TEKYIIUI ONepaTUBHBIN KYPHAJ U HE I10-
ILJIeT KJINEHTY COO0IIeHe, MOATBep ;KAaIee pakT GPUKCAI[UN.

®da3bl BocCTaHOBNEHUSA K3emMrspa

IIpomenypa BOCCTAHOBJIEHUS JK3eMILIsSpa BKJIOYAaeT ABe (asbl — HAKaAT
(rollforward) u orxart (rollback).

Ja BOCCTAaHOBJIEHUS SK3eMILIAPA HEOOXONMMBI JKYpPHAJbI, OIKUCAHHBIE
B riaBe 2. B :KypHasmaxX XpaHUTCA UCTOPUS BceX GpUBMUECKUX U3MEHEeHNI,
TPOM3BeNeHHBIX B 6a3e MJaHHBIX B Pe3yJbTaTe BHITIOJHEHUA TPAaH3aKIIUHA —
3a()MKCUPOBAHHBIX U HE3a(DMKCUPOBAHHBIX.

IToaenenune B Bepcuu Oracle Database 11 pesxuma OTJI0KeHHO 3a-
f‘:. IHCH B KyPHAaJIbI HHPOPMAN U O 3a()MKCUPOBAHHBIX TPAH3AKIIUAX

MOXKeT IPUBOLUTE K CUTYaIluN, KOT/Ja TPAH3aKIUA KaKeTcsa 3a(rK-
CUPOBaHHOM, HO TeM He MeHee He IO KUT BOCCTAHOBJIEHHIO.

~

=
bt
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Ja TmoHWMMAHUA IIPOIlecca BOCCTAHOBJIEHUS IIocje cO0OsI OUeHb BaKHO
3HATh, YTO TaKOoe KOHTPOJIbHAA Touka (cM. riasy 2). B momeHT pukcanuu
TpaH3aknuu Oracle 3amuchIBaeT Bce M3MEHEHIS B ACCOIMHUPOBAHHELIX C Hell
6Jiokax 0asbl JaHHBIX B TEKYIIUI omepaTUBHBIN ;KypHas. CaMmu Ke OJIOKU
MOTYT OBITH COPOIIIEHBI HA JUCK U II03Ke. ITO 03HAUAET, UTO OIePATUBHBIN
JKYPHAJ MOJKET COLePKaTh U3MEeHEHNsI, ellle He OTPaKkeHHbIe B (paiiaax gamH-
HeIX. Oracle meproarUYecKy BBIMOJNHAET CHHXPOHM3ANNIO (halijioB JaHHBIX
C JKYpPHAJIOM, B pPe3yJIbTaTe Uero Bce 3apMKCUPOBAHHBIE K HEKOTOPOMY MO-
MEHTY BPeMEeHHN NM3MEeHEHNA OKa3bIBAaIOTCA 3allMCAHHBIMM Ha AMCK. B IIpo-
Iecce 9TOHM omepamnmuu, KOTOpasd Ha3bIBAETCA KOHMPOJbHOU MOYKOil, BCe
0JI0OKM 0a3bl JAaHHBIX, U3MEHEeHHbIe 3a(PUKCUPOBAHHBIMU TPAH3AKIIUIMU,
IepenrchIBAIOTCA B (DALl JaHHBIX Ha Aucke. MHGopMAanua 00 yCIEIIHO
3aBePIIEeHHBIX KOHTPOJBHBIX TOUKAX 3aHOCUTCS B YIPaBJIAIONINN (aii,
B 3aroJIOBKU (DAMJIOB JaHHBIX 1 B :KyPHAJI.

Hakar

B n11060#1 MOMEHT OoIlepaTHUBHBIE JKYPHAJIBI OIepeKaoT (aiiabl JaHHBIX Ha
KaKoIi-TO IPOMEKYTOK BpeMeHH MU Ha KaKoe-TO KOJINUecTBO 3aUKCUPO-
BaHHLIX TPaH3aKIuii. B mpollecce BOCCTaHOBIEHUS SK3EMILIAPA 3TOT pas-
PBIB yCTpaHseTcsA, TaK YTO B paiiaax JaHHBIX OKa3bIBAIOTCA OTPaKeHbI BCE
TpaH3aKIIu1, 3adUKCUPOBaHHLIEe Ha MOMEHT c6os. I[is aToro Oracle mpo-
Geraer 1o BCeMY OIIEPATUBHOMY KYPHAaJy U BOCIPOU3BOAUT U3MEHEHU,
BHECEeHHbIe C MOMEHTA IocJeqHell 3aBepPIIIeHHON KOHTPOJbHOM TOUKU U IO
MoOMeHTa c60s. dTa onepanua 1 Ha3bIBAETCSI HAKAMOM.

I peanusanuu @passl Hakata Oracle cuuTbIBaeT HyKHbIe 6JI0KY 6a3bI JaH-
HBIX B CCTEMHYIO INTOOAJBHYIO 00JIaCTh 1 BOCIPOM3BOAUT M3MEHEHUA, pa-
Hee BHEeCEHHBIE B 3TH 0JI0KU. IIpu 5TOM BOCIIPOM3BOIAATCA HE TOJHLKO M3Me-
HeHUA JAaHHBIX, HO U omepanuu oTkara. CerMeHThI OTKaTa, Kak 1 TaOJIUIIhI,
COCTOAT M3 DKCTEHTOB 1 GJIOKOB JAaHHBLIX, I BCe M3MEHEHUS, COXPAaHEeHHbIe
B 6JIOKaX CETMEHTOB OTKAaTa, ABJAIOTCA YacThIO OIeparuy OTKaTa TaHHOM
TpaH3akuu. [IpeamosoxuM, HaIpuMep, YTO MOJIb30BaTEb U3MEHU UM
paboruuka ¢ «John» Ha «Jonathan». O6pabarsiBas :kKypHai, Oracle cum-
THIBAeT OJIOK, COAeP:KaIlluil CTPOKY ¢ mH(popMaIiueii 0 paboTHUKE, B KAIII
¥ BOCIIPOM3BOIUT usMeHeHue umenu. Kpome toro, Oracle samucsiBaeT cra-
poe uMs «John» B cerMeHT oTKaTa, Kak 1 IPHU 00paboTKe MCXOMHOM TpaH-
3aKIIUH.

ITo saBepiernn (assl HaKaTa OyAYT BOCIIPON3BEIeHbI BCEe N3MEHEHN’, BbI-
IIOJITHEHHBIE 3a(I)I/II€CI/Ip0BaHHBIMI/I n HGSa(I)I/IKCI/IpOBaHHBIMI/I TPpaH3aKIIUA-
mu. HezapukcupoBanHble TPAH3aKIIUY OKAMXKYTCA He3aBEePIIeHHBIMHI, KaK
TO 1 OBLTIO B MOMEHT c0os. Temeps HacTymaeT ouepenhb CaeAyIOIe Joruye-
CKOM (pa3hbl BOCCTAHOBJIEHUA 9K3eMILIApPa — oTkara. Ho mpeskie uem mepe-
XOAUTH K 00CYKIEHUIO0 OTKaTa, MOCMOTPUM, Kak Oracle mciob3yeT KOH-
TPOJIbHBIE TOUKHU 1 KAaK BpeMsA BOCCTAHOBJIEHUS MOJKET 3aBUCETHh OT UHTEP-
BaJIOB MEXKIY OllepaliuaMU 3alliCH KOHTPOJIbHO TOUKH.
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TexHonorusa 6bICTpOFO BOCCTaHOBJIEHUS nocne c6os
n orpaHN4eHHoOe BpemMsd BOCCTaHOBIIEHUSA

3amnuch KOHTPOJIBHOM TOUKHM MOYKET YBeJIUYUTH MHTEHCUBHOCTH BBOJIA/BhI-
BOJIa, IIOCKOJIBKY IIPOIIECC 3AIIVCH IOJIXKEH COPOCUTH BCe M3MEeHEHHEIe 0JIOKU
Ha OWCK, 4TOOBI aKTyaJau3upoBaTh Gaianl faHHbIX. B Bepcusax mo Oracle8
aAMUHUCTPATOP 6as3bl JaHHBIX MOT KOHTPOJHPOBATH YACTOTY 3aIIUCH KOH-
TPOJILHBIX TOYEK C IIOMOIIbI0 mapamMmerpoB nHunuaaunsanuu LOG_CHECK-
POINT_INTERVAL (xosnyecTBO NBMEHEHHBIX OJIOKOB MEXKAY KOHTPOJIb-
meiMu Toukamu) u LOG_CHECKPOINT TIMEOUT (BpeMsa MeKAy KOH-
TPOJBbHBIMU TOUKaMHU B CEKYHAX), a TaK:Ke 3a7aBasi pasMep KypPHAIbHBIX
daiinos. Kpome Toro, Oracle Bcerga sanuchiBaeT KOHTPOJIBHYIO TOUKY IIPU
IIEPEKJIIOUEHUN C OJHOTO JKypHaJia Ha IPYTO.

VYMenbllleHre HHTEPBAJIa MEKIY KOHTPOJIbHBIMY TOUKaMU (BCEe PABHO, BbI-
PasKeHHOTO B 0JIOKAaX MM B CEKyHIaX) O3HAUAeT, UTO 3a 9TO BpeMsA HAKO-
MUTCA MEeHbIIle N3MeHeHUl 1, 3HAUUT, BOCCTAHOBJIEeHNE IPOIiAeT ObICcTpee.
Ho npu sTOM Tak:Ke MOYKET YBEJIUUUTHCA KOJUUECTBO O0pallleHul K Juc-
Ky. OOBIUHO AJISTI MUHUMUBAIIUU KOJUUYECTBA KOHTPOJBHBIX TOUEK Ilapa-
MeTpPhl MHUINAJIUIAINYN YCTAHABJINBAIN TaK, YTOOBI OHU 3aIUCHIBAJINCH
TOJIbKO IIPU IIePEKJIIUeHUHN Ky PHAJIOB.

B Bepcunu Oracle8i 6bL1 m00aBIEeH HmapaMeTp MHUIMAJIN3AINN, TO3BOJISIIO-
IMUHA yOpaBJIATh BpeMeHeM BOCCTAHOBJeHUA mpolrne u TouHee: FAST
START IO _TARGET. B xozae BoccTaHOBJIeHUA OOJIBIIIE BCETO BpeMeHU Tpa-
TUTCS Ha CUNTHIBaHUE 6JIOKOB 0a3bl JaHHBIX B KIIII, e B HUX MOKHO BOC-
IIPOM3BECTY U3MEHEHUA. OTOT IapaMeTp 3aJaeT BePXHIOI0 IPaHUIly KoJauye-
cTBa 0GJIOKOB, KoTOopble cepBep Oracle momkeH OyaeT cuuTaTh Iepen TeM,
Kak HauaTh BociipousBenenue. B pesyabraTe Oracle nmuHaMuyecKu u3MeHs-
€T YaCTOTy KOHTPOJbHBIX TOUEK, CTAPAsCh YI0KUTHCS B 3alaHHbIE PAMKH.

B Bepcun Oracle9i mpormenypa BocCTaHOBJIEHU ObLiIa elle yckopeHa. Ha-
YMHAA C IOCJeIHel KOHTPOJLHOII TOUKIM cepBep HINEeT B JKypHaJe 6JOKH,
KOTOpBIEe coflepsKaT HecoOXpaHeHHbIe M3MEHEHUI U HOJIKHBI OBITH BOCCTAa-
HOBJIeHBI. IIpy BTOPOM CKaHMPOBAHUY M3MEHEHUS IPUMEHSIOTCS TOJILKO
TaMm, rae Heooxoaumo. IIoCKoJIbKY BTOPOe CKaHNPOBaHME — 9TO IIOCJIeS0Ba-
TeJIbHOE UTeHNe, a HeHYyKHble 0JIOKHU MPONyCcKarTcsa (BBOJ/BBIBOJ C IIPOU3-
BOJILHOM BBIOOPKOIT), 00II[ee BpeMs BOCCTAHOBJIECHUA COKPAIIIAETCS.

B Bepcun Oracle9i moasmuiack MHTepecHAasI BO3MOYKHOCTE OBICTPOrO BOCCTA-
HOBJIEHUA C OTPaHUUYEHMEM 110 BpeMeHU. ATMUHUCTPATOP 0a3bl JaHHBIX 3a-
IaeT MaKCUMaJbHOE BpeMsA BOCCTAHOBJIEHUA B CEKYHIAX (C MOMOIILIO TIa-
pametpa nuaunuanusanuu FAST START MTTR_TARGET, rome MTTR o3-
HauaeT Mean Time to Recover — cpennee Bpems BoccraHoBiaenus). Cepsep
aBTOMaTHYeCKU BbIumcaseT sHaueHusa mnapameTrpoB FAST START 10
TARGET u LOG_CHECKPOINT INTERVAL. Onenka Beauuunasl MTTR
BHIUMCIAETCA U momerraercsa B mpexacrasienne VEINSTANCE RECOVE-
RY, uTo 1aeT BOBMOKHOCTD KaINOPOBKY U YTOUHEHUS OIIEHKY CO BDeMEeHEM.
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CeromHs BCe 9TO CTAJIO 3HAUUTEIBHO IIPOIIE BCIEICTBYUE MOABIECHUSI TEXHO-
Joruu OBICTPOro BoccTaHOBIeHUA mocye coosi. Cepep Oracle aBTomaTuue-
CKU OTPAHUYUBAET BPEeMSA BOCCTAHOBJEHMSA IIPU 3aIyCKe 3a CUeT aBTOHA-
cTpanBaeMoit 06pabOTKM KOHTPOJBHBIX TOUEK. BiepBbie 9Ta BOBMOYKHOCTD
OnL1a peasusoBaHa B Bepcuu Oracle Database 10g.

yCOBepLLIeHCTBOBaHI/Iﬂ Ha an3e OTKaTa

ITocie saBepienus: (pasbl HAKATa OKA3LIBAIOTCS BOCCTAHOBJIEHHBIMU BCe
He3a()UKCUPOBAHHLIEC TPAHSAKIIUY ¥ OTHOCAIIAACA K HUM HH(MOPMAIUA 00
orkare. YTOOLI BEPHYTHCSA K HEIIPOTHBOPEUMBOMY COCTOSHUIO, DTH He3a-
BepIlIeHHbIE TPAH3aAKI[NY HeOOXOAMMO OTKATHUTh.

B Bepcusx Oracle mo Version 7.3 6asza JaHHBIX ObliIa HeJOCTYIIHA O OKOH-
YaHUSI OTKaTa BcexX He3a(hMKCHUPOBAHHBIX TPAaH3aKINHA. XOTA aMUIHUCTPA-
TOp 6a3bI JAHHBIX X MOT YIIPABJIATEH YACTOTOM 3aINCH KOHTPOJbHBIX TOUEK,
TO €CTh BpeMeHeM, TPeOyeMbIM IJid BBITOJHEeHUA a3kl HaKaTa, KOJIUUECT-
BO TPaH3aKIUii, OCTABIINXCA He3aBEePIIIEHHLIMU B MOMEHT c00s, MOTJIO 3a-
MEeTHO Pa3IndYaThCA, ITI0ATOMY BpeMs OTKAaTa HeJib3sA OBbIJIO HU IpeAcKas3aThb,
HU KOHTPOJHUPOBaTh. B akTuBHO ucnoabsyemoit OLTP-cucreme mocie c6os
O0OBIYHO OCTaEeTCS JOBOJBHO MHOT'O He3aBepIIeHHbIX TpaH3aKnuii. [ToaTomy
o0111ee BpeMsi BOCCTAHOBJIEHU A ITOCJI€e ¢00s1 0Ka3bIBaJIOCh IEPEMEeHHBIM U He-
IpeCKasyeMbIM.

B Bepcuu Oracle 7.3 sra mpobema ObljIa pellleHa IMOCPELCTBOM OMJIONCEH-
nozo omrxama. Cepsep Oracle oTKpbIBaeT 6a3y JaHHBIX cpasy Iocie (pasbl
HaKarTa, a OTKaT He3a(h)MKCUPOBAHHBIX TPAH3AKIIUHA BEITOJHAET B (DOHOBOM
pesxume. TeMm caMbIM COKpAIllaeTcs BpeMsA IPOCTOA 0a3bl U yAaeTcsa cIipa-
BHUTBCA C IIEPEMEHHOCTHIO BpEMEHHN BOCCTAHOBJIEHUA.

A ecyiz TpaH3aKIMA II0Jb30BaTeJ A 00paTUTCSI K 0JOKY 0a3bl JaHHBIX, KO-
TOPBIN CONEPIKUT M3MEHEHUS, OCTABIINECA OT He3a(hMKCUPOBAHHOMN TpaH-
daknuu? B TakoM ciiyuae BBHIMOJIHAETCS IePeXO0l B IPUOPUTETHBINA PEKUM
OTKaTa, B KOTOPOM OyIyT OTMEHEHbI BCE€ N3MEHEHU, IPOU3BeIeHHbIe CTa-
poit TpaH3aKIIMe#, U TOJbKO IOCJEe dTOTO HOBasd TPAaH3aKIUSA BO3OOHOBUT
paboTy. OTO IPOUCXOAUT IIPO3PAUHO AJA MOJH30BaTeNd, OH He II0JyJaeT
COoOOIIIeHN T 00 OITNOKAaX 1 He JOJIMKEeH 3allyCKaTh TPAH3aKI[HUIO IOBTOPHO.

B Bepcuu Oracle8i mpoiieaypa OTJIOMKEHHOI'0 OTKATA ObLIA eIlle OITUMU3M-
poBaHa — IPHUOPUTETHLIN OTKAT, MHUIIUHUPOBAHHLIN TPaH3aKI[MeHN II0JIb30-
BaTeJIsA, Telleph OrPAHUYEH TOJBLKO TeM 0JIOKOM, KOTOPBIH 9TOM TpaH3aKIIUKU
HyxeH. [Ipeamosmoxum, 4To umMeeTcs: 00IbIIAas He3a(PUKCUPOBAHHAS TPAH-
3axmnus, sarparusaomaa 500 6;okoB 0asel manHbIX. [[o Beixoma Oracle8i
ImepBas ke TPaH3aKIUA, KOTOPasd IOIBITAETCA O0PATUTHCS K JIOOOMY M3
atux 500 6JI0KO0B, MHUIUUPYET IePeXxo] B IPUOPUTETHEIN PesKUM OTKAaTa,
IIOCJIe Yero Ha Hee JISTYT BCe U3LEPIKKH, CBA3AHHEIE C OTKATOM BCel CTapoi
TpaH3aKIUKU. A B peskrumMe ObICTPOTO OTKATA IIOTPeOyeTcsa OTKATUTD TOJIbKO
U3MeHeH!s B 0JIOKe, KOTOPBIM MHTEpPEeCcyeT HOBYIO TPAH3aKI[UIO II0JIb30Ba-
Tesiss. HoBble TpaH3aKIUMK He JOJKHEL JOMKUIATHCS IIOJHOTO OTKATa 60JIb-
X He3a()MKCHUPOBAHHLIX TPAH3aKI[UIA.
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B coBpeMeHHBIX BepCcuUAX yIIPaBJeHNEe OTKATOM YIPOIIEHO 3a CUeT aBToOMa-
Tusanuu HeKoTopeix cpeacts CYBII. Hanpumep, maunnas ¢ sepcuu Oracle
Database 10g aBTOMaTHUYeCcKH KOHTPOJUpPYyeTCA o0beM MH(pOpMAIlHUM, CO-
xXpaHseMoil B cermeHTax oTkara. KoucyasrauT Redo Logfile Size Advisor
ompejesiseT ONTUMAaJIbHBIM HAMMEHBIIINN pasMep sKypHaJbHOro (aiiia uc-
xoxasa n3 3Hauenud napamerpa FAST START MTTR_TARGET u cobpan-
HOIi CTATUCTUKU 0a3bI JaHHBIX.

3awmnTa OT CUCTeMHbIX c6oeB

EcThb pasinunbie DOAXO0ABI K 3aIIUTE CUCTEMBI OT IIOCJIeIcTBuIi c60eB U aBa-
PUIHBIX OCTAHOBOB, HAIIPUMEP:

* pesepBUPOBAHNE KOMIOHEHTOB;
e mnpumenenwne omuu Real Application Clusters;

* IIpUMeHeHHe IIPOTPAMMHOIN CJyKObI IMTPO3PAUHOTO BOCCTAHOBJIEHUA
npuioxenunii mpu orkase Transparent Application Failover.

Pe3epBupoBaHue KOMMNOHEHTOB

Kak MuHHUMYM, pasjudYHbIe alnapaTHble KOMIIOHEHTBI, COCTaBJSIOIIUE
caM cepBep 0a3bl JaHHBIX, TOJKHBI OBITH OTKa30ycToMuuBEI. Ilog omkaso-
ycmoiiuusocmuio (fault-tolerance) moHmMaeTcsa CII0COOHOCTEH CUCTEMBI IIPO-
IoJI2KaTh paboTy maske IOcje OTKasa OLHOI'O M3 ee KoMHoHeHTOB. OTciona
BBITEKAeT HeoOXOAMMOCTh Pe3EePBUPOBAHUSA KOMIIOHEHTOB, IIPUYEM CHCTE-
Ma JIOJI’KHA YMeTh PACIIO3HABATh OTKA3 KOMIIOHEHTA U IIPO3PAYHO ITOJKI0-
YaTh BMECTO Hero 3aMeHy. K OCHOBHBIM KOMIIOHEHTAM CHUCTEMBbI, HY K Ia0-
IIUMCS B Pe3ePBUPOBAHUU, OTHOCATCS:

® [VCKOBBIE HAKOIIUTEJIN;

¢ KOHTPOJIJIEPHI IUCKOB;

® IIeHTPaJbHbBIE IPOIECCOPHI;
® VCTOYHUKU IUTAHU;

® BEHTUJISTOPLI;

® ceTeBbI€ KapTHI;

® CUCTeMHBLIE IIINHBI.

C6oi1 qucka — HanboJiee pacIIpoCTPAHEHHBIN BI OTKA30B, TAK KaK U3 BCeX
KOMIIOHEHTOB BBIYMCJUTEJIbHON CHCTEMBI MMEHHO y AUCKOB BpeMs Hapa-
00TKMY Ha OTKa3 MUHUMAaJbHO. Ho IOCKONBKY IJIA AUCKOB MMEETCs 0CODeH-
HO MHOT'0 BapMaHTOB Pe3ePBUPOBAHUA, HAa WX IIPUMepe IIPOIlle BCero IIo-
HATH, KAK PeaJn3yeTcs BHICOKAA JOCTYIIHOCTD Ha YPOBHE 000Dy JOBAHUA.

Pe3eva|pOBaHV|e ANCKOB

CpenHee BpeMsI HapaOOTKHY HA OTKAa3 AJIA OTAEeJIHLHOrO AUCKAa JOBOJHLHO BEJIU-
KO, HO 13-3a TOT'O YTO COBPeMeHHbIe 0a3bl JAaHHBIX pasMellaloTcsa Ha MHO-
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JKecTBe IMCKOB, OTKA3bl BOSHUKAIOT OTHOCUTEJbHO YacTo. [[JIsd 3aIuTh OT
c60eB AMCKOB OOBIYHO MPUMEHAIOT TexHosoruio RAID (MaccuB HETOPOTUX
IUCKOB ¢ M30BITOYHOCTHIO). PesepBuUpOBaHME BHEITHUX 3allOMUHAIOIIUX
YCTPOMCTB IPUMEHAETCS B GOJBIIIMHCTBE CUCTEM BCEX THUIIOB M PasMepoB
IO JBYM OCHOBHBIM NPUYMHAM — peaibHAs OMACHOCTb OTKAa3a W PacIpo-
CTPAaHEHHOCTh I'OTOBBIX CPABHUTEJNbHO Hemoporux RAID-pemntenuii.

Texunosmorusa RAID o6ecrieunBaeT n30bITOYHOCTD JBYMS METOJAMI:
3epranuposarue

Bce manHbIe IyOIUPYIOTCS HA IPYTOM AUCKE.
Paccnoenue c konmpoJsem wemHnocmu

JaHHBIE 3aIMCHIBAIOTCA HA HECKOJIBKO IUCKOB, HO BMECTO NyOJIMPOBAHUS
BBIUKCJIAETCA MaTeMaTHU4YecKas (PYHKIINSA, HasblBaeMas uemHOCMbI0,
¥ Pe3yJIbTAT BBIUMCJICHUS COXPAHAETCS Ha OTAEJbHOM aucke. MoixHO
CUNTATh, YTO YETHOCTb — HTO CYMMa PACCJOEHHBLIX NaHHBIX. Eciau Ka-
KOI-TO JUCK BBIXOIUT U3 CTPOSI, TO XPAHUBIINECA HA HEM JAaHHBIE MOXK-
HO PEKOHCTPYUPOBATH, UCIOJb3Ys OCTABIINECS AUCKU U JaHHBIE O YeT-
HocTu. IloTepssHHBIE JaHHBIE COOTBETCTBYIOT €IMHCTBEHHOI IlepeMeH-
HOI ypaBHEHUs, JOIYCKAIOIIero OAHO3HAUHOe pelleHne. KoHIlenTyaab-
HO 3TO MOKHO ITOSICHUTE Ha IIPUMepe IPOCTOM (DOPMYJIBI:

A+B+C+D=E

YpoBHu RAID, pekomeHgyemble ans Oracle

HexoTopsle cnenuanucTsl cuurtaioT, uto 1ias CYB]I Oracle nukorzga
He cJelyeT MCII0Jb30BaTh ypoBeHb RAID-5 13-3a cHUIKeHUSA CKOPO-
ctu omneparnuii 3amucu. Y posau RAID-1 u RAID-0+1 obecneunBaioT
60Jiee BBICOKYIO TPOM3BOAUTEIBHOCTh, HO II€HOM yABOeHUA Tpebye-
Mot guckoBoil namaTtu. RAID-5 — 6oJiee felieBoe 1 mpueMJIeMoe pe-
IIeHue IPU YCJIOBUM, UTO ITPOU3BOAUTEIbHOCTD JOCTATOYHA AJIA KOH-
KPETHBIX peIlllaeMbIX 3aJa4 HEeCMOTPs Ha JOIOJHUTENbHbIe HaKJIAMd-
HBIe PacXojbl, CBA3aHHBIE C MOAMEPKKOM MHPOPMAIIUY O YETHOCTHU.
Caenyrorue o0IIe PeKOMeHIAIINY IIOMOT'YT BaM OIIPEeINTDb, KOTaa
HMeeT CMBICJI MCIIOJIL30BaTh TOT UJIU MHOU ypoBeHb RAID:

e RAID-1 — g1a pasmelleH s JKyPHAJIOB;

e RAID-5 — gnsa pasmelnienus (aiiyioB 0a3bl JaHHBIX IIPU YCJIOBUH,
YTO HaKJaJHbIe PACXOIbl IPUEMJIeMbl U CKOPOCTh BBOJA/BBIBOIA
IOCTATOYHA;

e RAID-1 uau RAID-0+1 — gna pasmereHus (aiiaoB 06a3bl JaH-
HBIX, €CJIA HOIOJHUTEJIbHbIe HaKJIaAHble PACXOAbl HA 3aIlNUCh He-
IpUEeMJIeMBI.
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rae A-D — maHHBIE, pPacCJIOEHHBLIE Ha YeThIpe AUCKAa, a E— mHpopManug
0 YeTHOCTH, XPaHAIIAACA Ha IATOM AucKe. Ecau Kakoii-11b6o AMCK yTpa-
YeH, TO 9TO YPaBHEHUE MOKHO PEIINTh, HAWAA HEJOCTAIONIyI0 KOMIIO-
HeHTy. Hammpumep, eciiz yTpaueH AUCK B, To moryuaem:

B=E-A-C-0D

EcTb HecKoIBKO KOH(pUTrypamnuit 1uckos, uiu TunoB RAID, opmaibHO Ha-
3bIBaeMbIX YposHamu. OcHoBbI TexHOogOruN RAID 6b171M M3JI03KEHBI B IJ1a-
Be 7, a B TabJ. 11.2 ocuoBubie ypoBHu RAID uyTh 60jiee mogpoOHO omuca-
HBI C TOUKHU 3PEHUsI CTOMMOCT, BO3MOXXHOCTEHN 00ecIieueHsI BLICOKOI JoC-
TYIIHOCTH 1 uX npuMeHeHus B Oracle.

Tabauya 1.2. Yposrnu RAID u ux c843b ¢ 0b6ecneieHuem 6blcOKol docmynrHocmu

¥Yposens| Koudurypa-| Croumocts IIpumeuyanuns IIpumenenue
M TUCKOB ¢ Oracle
0 IIpocToe Takas xe,| Tepmunom Paccioenue ymporraer
paccioenme |Kak y Hesa-| RAID-0 omuchl-| aAMUHUCTPUPOBAHUE
6es  m30bI-| IUINEHHBIX |BaeTca paccioe-| paitmoB manubix Orac-
TOUYHOCTHU 3allOMMUHAIO- |HUe, IM03BoJs0-|le. IlogxomuT BO Bcex
X yCT-| IIlee  YBEJWYUTH| CIIyYasax, KOrga u30bI-
poiicTB MIPOIYCKHYIO TOYHOCTD He TpebyeTcs
CcIIoCOOHOCTL  TIO
UYTEHUIO U 3alu-
cu. Opmaxko Ha
caMoOM fejie 39TO
"He RAID, Tax
KaK HUKAaKOM u3-
OBLITOYHOCTH HET
1 3epkanupo- | Basoe 6oab-| Takas ke npous-| OTCyTCcTBHE PACCTOSHUS
BaHUE e, 4eM y He-| BOAUTEJIbHOCTh | YCIOMKHSET YIIPABICHUE
3aluIneH- 3alNiCH, KaK IJIsI| OOJIBIINM KOJUUYECTBOM

HBIX 3aIOMU-
HAIOIIUX YCT-
poiicTB

OIHOT'O IuCKAa.
ITIpousBoguTenh-
HOCTb UTEHUS MO-
JKEeT YJIYUIIUTh-
cd, TOCKOJBKY
NaHHBIE CUYMNTBI-
BalTCA ¢ 000UX
IVCKOB

ycrpoiictB. HacTto wuc-
HoJIb3yeTcA AJIA pasme-
MIeHUs KYPHAJOB, IO-
CKOJIBKY JJI HUX BBOJ/
BBIBOJ, OOBIYHO CBOIUT-
cs K omeparusaM Iocje-
IOBaTEeJIbHON  3amucu
OTHOCUTEJILHO HebO0JIb-
moit anuHbl. I{ns BBO-
Ia/BbIBOfA  OOJIBIIUX
00'beMOB [JAHHBIX, Aa
TaKkyKe AJA MHOMKecTBa
HeOOJIBIIINX OIlepaliuii
BBOJIa/BBIBOZA

C IPOM3BOJIBHON BBIOOD-
KO JIydYllle IIOAXOJAT
paccioeHHbBIE MaCCUBBI
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Koudgurypa-
1US THCKOB

YpoBeHs

CroumMocTh

Tab6ruya 1.2 (npodonscenue )

IIpumeyanns

IIpumenenue
¢ Oracle

0+1 Paccioenue
W 3epKaju-

poBaHme

5 Paccioenue
¢ porupye-
Mot uIn
pacmpene-
JIEHHOM dYerT-
HOCTBIO

Basoe 6oib-
e, 4eM y He-
3allUIIeH-
HEBEIX 3alOMMU-
HAIOIUX YCT-
poiicTB

Oo61asa eM-
KOCTHb BHEIII-
Hell HOaMATH
yMeHbIIIaeTcsa
Ha 1/N, rme
N — KosmuecT-
BO IVCKOB
B Maccuse.
Hampuwmep,
IJIsi MacCHUBA|
u3 MATA [OuC-
KOB  JOCTYII-
Hasgi eMKOCTb
Ha 20% wanm
Ha 1/5 MeHsb-
e cyMMap-
HOW €eMKOCTH
IUCKOB

Jlyuiiee u3 obomx
MUPOB — paccioe-
HUEe YyBeJIUYUBaeT
IIPOU3BOAUTENb-
HOCTBb UTE€HUSA U 3a-
nucu, a u3bbITOY-
HOCTBb 32 CUeT 3ep-
KaJUpPOBaHUA YCT-
paHsAeT HaKJagHble
pacxonbl Ha ITUKJI
«4TeHue-Moaudu-
Kalusa-3annch»,
XapaKTepHBIE [JIA
RAID-5

JaHHBIE O YETHOCTH
pacipeneasaoTcesa
o BCEeM JOUCKaM,
YTO yCTPaHAET IIO-
TeHI[MAJIbHOEe  y3-
KOe MeCTO, Xapak-
TepHOe IJIA HEKOTO-
PBIX IPYIUX THUIIOB
RAID-maccuBoB.
Pacciioenne moBBI-
IaeT IIPOU3BOAY-
TEJILHOCTDL YTEHU.
s TOOIEPKKN
IaHHBIX O YEeTHO-
CTU  HEOOXOIUMEI
IOIOJHUTEIbHEIE
omepanuy  BBoja,/
BBIBOJIA, UTO CHU-
JKaeT IIPOM3BOAY-
TEJILHOCTL 3aINCH.
s kaskmoi orme-
panuu 3amucu OT-
HOCAIIHECT K Hell
ITAaHHLIE O YeTHOCTH
HeoOXOAUMO  IIPO-
yuTaThb, MoOAUQU-
MUPOBATh W 3aIlu-
caTb o00OpaTHO Ha
IUCK

To e, uro RAID-0,
HO obecmeunBaeT 3a-
IIUTY OT c60s TUCKA

OKOHOMHUUYHOE pele-
HUe JJIs BCEX JaHHBIX
Oracle, kpome KypHa-
noB. Cnegyer mpuH!-
MaTh BO BHHMaHUe
CHUIKEHUe IIPOU3BO-
AUTEJIBHOCTU 3alllCH.
ITonynapro B ciyua-
f1X, KOT/la IIPeBaINpPy-
0T oIepanuy uTe-
Hua. Ms3-3a Haxgag-
HBIX PacxoJOB Ha 3a-
NUCh MOTYT 3aMen-
JNATbCA 3arpyska
JaHHBIX 1 IIOCTPOEHUE
uHAekcoB. Ilo Toit ke
npuyYuHe PefKO INPH-
MeHseTCa B Harpy-
sxeHHBIX OLTP-cucre-
max. Hexoropsie 1mo-
CTaBIIUKY cucTeM
XpaHeHUs, HaIpuMep
EMC, npepnaratoT na-

TEHTOBAHHBIE peIle-
uusa (RAID-S), munu-
MU3UPYIOLITe Ha-

KJIaJHBble PAacXoAbl Ha
3anuck HHOpPMANUN
0 4YeTHOCTH

Ha puc. 11.3 npuBemeHbl KOHQUTYPAIIUYU JUCKOB IJIS PA3JINYHBIX YPOBHEI

RAID.
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RAID-0: npocToe paccnoenue 6e3 n36bITOYHOCTH

S=S=S=

RAID-1: npocToe 3epkanupoBanue

- -8

RAID-0+1: paccnoexue u 3epkanupoBaxue

. O Ty . N D Dy
e et e S e e | et | N |
S | S — T3

RAID-5: paccnoeHue ¢ pacnpeieNneHHoi YETHOCTbI

— 3

' ' E ' E ' E
D YETHOCTH

— ) &7

Puc. 11.3. Yposnu RAID, 06biuHO npumeHsemble ONs pA3MEUL,eHUS
6a3 dannvix Oracle

ABTOMaTUyeckoe yrnpasreHne XxpaHeHnem

B Bepcuio Oracle Database 10g u 6oJiee mo3gHME BKJIIOUEHA IIOCHUCTEMA aB-
TOMATHYECKOTr0o yIpaBjeHusa xpauHeHueMm (Automatic Storage Manage-
ment, ASM). B riraBe 5 MbI pacckasainu o gocrouucTBax ASM B miaHe af-
MuHUCTpUpoBaHusa. ASM mo3BoJigeT co3maTh HyJ BHeEITHel HmaMaTh Ha
TPyIIIax AUCKOB W YIPaBJSIET pasMelleHrueM B Hell (aiiioB 6a3bl JAaHHBIX.
Tem cambiM ASM 3amMeHseT cTOpoHHME (PaiiIoBble CUCTEMbI I MEHEIKePhI
JIOTUYECKUX TOMOB 1JidA (haiiaos, yupasiaseMmbix CYB]I Oracle. Ogun sx3em-
miasap ASM ymopaBisieT BceMHu AUCKaMU B OQHOM rpyiie, a B caydae RAC-
KJacTepa Ha KasKJIOM y3Jie YCTaHABIMBAETCSA OTAeIbHBIN sK3eMILIap ASM.

ASM ob6ecneunBauer pesxxum SAME (Striping and Mirroring Everything —
pacciioeHne U 3ePKaJIMPOBAHUE BCEro) AJIA MHOIMX THUIIOB OUCKOB, B TOM
unciae s maccusoB JBOD (Just a Bunch of Disks — mpocroit naker guc-
ROB). Brr mosxkeTe OIIpeaeJInTh I'PYIIIBI JUCKOB 1 HABHAYUTDH CIIEIIAJIbHYIO
TPYyIIy, KoTopas OymeT HCIIOJb30BAaTHCSI B CIydyae OTKasa KaKoro-iubo
IVCKa. 3epKAJIMPOBAHNE TAKMKe MOYKHO OPraHM30BaTh Ha YPOBHE (aiiios,
OpryYeM MOXKHO 3a4aTh OJHO MK HECKOJIbKO 3epKai. ASM crmocob6Ha pacIio-
3HaBaTh «Iropsdure YUYaCTKHU» Ha JUCKe U IlepepacipenedaTh JaHHBbIE, TaK
4yTOOBI HEe BO3HUKAJIO Y3KHUX MECT. KpOMe TOIO, 3Ta IIoAcCHUcCTEMA II03BOJIAET
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I06aBJIATHL HOBBIE MUCKU B TPYIITY, He IIpephiBasd padboTy. AIMUHUCTPATOD
0as3bl JaHHBIX MOJKET N00AaBJATH U YAAJATH AVUCKU U3 I'PYIIEL C IIOMOIILIO
Oracle Enterprise Manager.

IIpu mobGaBieHMM MU yAaJIeHWU AVCKOB XPaHUMbIEe HaHHBIE aBTOMAaTUYe-
CKU IepepaclperensaioTcsa. B ciydae BbIXoga AUCKA U3 CTPOS JaHHBIE aBTO-
MaTHUYeCKHU TIEePEeHOCATCA Ha OCTaBINIMECs 3epKaJyia. Bece 9To AesaeT moacuc-
Temy ASM ugea bHBIM PeIlleHUeM [IJIS OPraHu3al[uy PeIeTKY BHEITHUX 3a-
TMIOMUHAIOIINX YCTPONCTB 1 MO3BOJISAET MCIOJH30BATh OoJiee JerieBbie IUC-
KOBBI€ CCTEMBI, HE CHUKAsd YPOBEHDb JOCTYITHOCTU U IIPON3BOAUTEILHOCTH.

B Bepcuu Oracle Database 11g mosBuiaach BO3MOMKHOCTH OBICTPOI PECHH-
XPOHU3AIIUN 3ePKaJl, MO3BOJAIOIIAA OBICTPee BOCCTAHABIMBATHCS IIOCJIE
KpaTkoBpeMeHHOro ¢60s. Temeps ASM MOXHO HACTPOUTD TaK, UTOOBI B CJIY-
yae KPaTKOBPEMEHHBIX CO0EB PECHHXPOHU3UPOBAINCH TOJbKO HN3MEHUB-
IIuecs SKCTEHTHI.

MpocTon nepexBaT ynpaBnieHus Npu oTkase

Baza mannbsix Oracle aBToMaTH4YeCKu BOCCTAHABIMBAETCA IIOCTe COOS CHC-
TeMbl. MexXaHU3M aBTOMATUYECKOTO BOCCTAHOBJIECHUSA TapaHTUPYET IIeJIO-
CTHOCTH JaHHBIX, UTO OUEHb BaXKHO AJs peasainuoranoiit CYB]I, HO ToKa BbI-
TIOJTHSAETCSI BOCCTAHOBJEHME, 0a3a MaHHBIX HeNOCTymHa. [[Jid MUHUMU3a-
UM BpeMEHU IIPOCTOS OUEeHb BasKHO YMEThb OBICTPO OOHaApPysKHMBATh COOIL
CHCTEMBI 1 3allyCKAaTh IIPOIeAYPY BOCCTAHOBIEHUA.

Ecnu oTkasbkiBaeT KaKOU-TO CEPBED, TO CTAHOBUTCS OECII0Ie3eH U paboTaBs-
WA Ha HeM SK3eMIIIAP. B 3aBUCUMOCTY OT MPUUYMHBI ¢00d OTKA3aBIITUI
y3eJI He Bcerja MOYKHO OBICTPO BEPHYTh B HOPMAJIbHBIN PEXKUM UJIU YBELO-
MUTh He3aMeIJIUTeJbHO. JHeasd 3amuTuTh CUCTEMY OT c60dA eIMHUYIHOTO
y3Ja, KOMIAHUU OOBIYHO OPTaHU3YIOT KJACTEeP MAIIWH, YTOOBI peaanso-
BaTh IPOCTOH nepexsam ynpasienus npu omrase (failover). B pesyasrare
yIleJIeBIINH y3eJl IPUHUMAaEeT Ha ce0A 00I3aHHOCTU BHIIIENIIETO U3 CTPOS.
XoTsa nepexBaT yIpaBJIeHUA IIPU OTKa3e HAIPAMYIO He CBA3AH C HaJleKHO-
CThIO 000OPYJOBaHUSA, aBTOMATHU3ALNA STOHM IPOIENyPhl MOKET COKPATUTH
BpeMsd IIPOCTOs B cIydae alnapaTHbIX c6oeB.

Wnes oueHb TpocTa: KOMOMHAIIMA TPOTPAMMHBIX U allllapaTHBIX CPEICTB
«HabamgaeT» 3a Kaactepom. OOBIYHO MOHUTOPHUHT OCYIIECTBIAETCSA IyTEeM
TIePUOJUUECKOH MPOBEPKU makmosozo cooouenus (hearbeat), xKoTopsim
00MeHUBAIOTCA BXOMAINME B KJlacTep KOMIbIoTepbl. Ecaum KoMmmbioTep A
BBIXOJIUT U3 CTPOs, TO KOMIIbIOTEp B 00Hapy:KUBaeT 9TO, He MOoJydYasa TaK-
TOBOT'O COOOIIEHNs, U TYT K€ BBIIOJHSIET CIIeHapPUil, KOTOPHIH ITepexXBaThI-
BaeT yIpaBJieHUe QUCKaMu, HasHauaeT cebe ceTeBoil agpec KoMmObioTepa A
¥ 3allyCKaeT IIPoIlecchl, paborasinue Ha KoMmibioTepe A. C TOUKU 3peHUsd
CVYB/I Oracle Bce mpoucXoAuUT TakK, 6yATO IPOU30IITes c60ii U mocaenyoliee
BOCCTaHOBJIEHUE 9K3eMILIsApa. 15 BOCCTAaHOBIEHUA IMOCe CO0s 9K3eMILIAD
HCIIOJNB3YeT YIIpaBadoIiue Ghaiabl, sKypHaabl 1 (haiiasl 6a3bl faHHBIX. TOT
dakT, 4TO Temephb SKIEMILIAP paboTaeT HA APYro¥M MAaIllHe, 3HAUEHUA He
HMeeT — BayKHBI JINIIE pasanunbie daitael Oracle, xpandmirecs Ha JUCKe.
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B GoabIInHCTBE pelieHnil, o0ecIeunBaOIINX IIePeXBaT YIPABIEHUSA MPHU
OTKase, IPUMeHAETCs IPorpaMmMa, KOTOpasa OTCIAEKMBAET COCTOSIHIIE OIIpe-
IeJIeHHBIX IIPOIIECCOB, K IPUMePy, (POHOBBIX IIPOIECCOB sK3eMILIApa Orac-
le. Ecaiu oTkasajyl He caM OCHOBHOI y3eJi, a KaKOI-TO IIPOIlecC Ha HeM, TO
MOHUTOP OOHAPYIKUT 9TOT cOOM M 3aIlyCTUT ClleHaPUH, 3aJaHHbIIl aIMUHA-
crpatropoM. Hampumep, B ciydyae aBapUIHOIO 3aBepIIeHUA dK3eMILIAPa
Oracle MOHUTOP MOXKET HPEAINPUHATH TPU IMOILITKHY II€PEe3anyCcKa d9K3eMII-
aspa. Ecau Bce Tpy MOIBITKY OKA3a/IKNCh 0€3yCIIeITHBIMI, IIPOrpaMMa MO-
JKeT MHUIUUPOBATH (DU3NUECKYIO alllapaTHYIO Ilepesady yIIpaBIeHusa Apy-
romy y3Jy KJacTepa.

Ha puc. 11.4 u 11.5 moxasaHa mpoileaypa IPOCTOT0 IIepexBaTa yIpasJje-
HHUSA IPU OTKAa3e.

Bpemsi npocTosi Npy annapaTtHOM nepexBaTe ynpaBfeHus

Bpems Ha mepexBaT yIpaBJEHHUS IPU OTKase M, CJAEIOBATEJILHO, IPOIOJI-
JKUTEJBHOCTh IIPOCTOSA 0a3hl JAHHBIX 3aBUCAT OT CJIEAYIOMNX (PaKTOPOB.

Bpems, Heo6xo0umoe arbmepHaAmMUEHOMY Y3y 011 00HAPYHCEeHUSL OMKA3A
OCHOBHO020 Y314

AnbTepHaTUBHBIN Y3€JI CJAEIUT 3a OCHOBHBIM, IIPUMEHAST MeXaHU3M TaK-
TOBBIX c000IeHni. OOBIYHO YaCTOTy IIPOBEPKU MOYKHO CKOH(DUTYPHPO-

e N—
OcHoBHo#

cepse
PBEP ﬂm AnbTepHaTUBHbIi
| c0001LeHne

cepsep

ba3a paHHbix Oracle

Puc. 11.4. JJo nepexeama ynpasjeHus
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¢« —
AnbTepHaTUBHbINA

cepse
it m peep
c0001LjeHNe

ba3a paHHbix Oracle

Puc. 11.5. Ilocie nepexeama ynpaeenus

BaTh, Hanpumep, pa3 B 30 cekyH. ITO MaKCUMaJIbHOE BpeMs 0 OOHa-
PY*KeHHUs OTKa3a OCHOBHOT'O y3Jia.

Bpems, HeoOxodumoe aibmepHaAmMUBHOMY Y3AY 0N 6bLNONHEHUS PAILUYL-
Hblx Oelicmeuil no 3anycKy

Bpemsa Ha BhIMOJTHEHWE TaKUX AelicTBUM (HampuMmep, IepexBaT yIpas-
JIEHUS TMCKaMM, Ha KOTOPBIX XpaHuTcs 6asa ganabix Oracle) moxker 3a-
BUCETh OT CHCTEMBI W OIIpeJeiaieTcss myTeM TecTupoBaHusa. OmHa u3
Ba’KHBIX COCTABJIAIOIINX — BpeMs, 3aTpaurBaeMoe Ha IIpoBepKy daiiio-
BBIX cucTeM. Uem OoJiblile 0a3a HAHHBIX, TeM 00Jibllle (pafJIOBBIX CHC-
TeM, Ha KOTOPHIX oHa pasMmelrnaercsa. [I[puaumas Ha ceba ympaBieHUe
OUCKaMU, aJbTepPHATUBHBLIN y3eJl JOJI’KEH ITPOBEPUTh COCTOSHUE pas-
JUYHBIX (hallJIOBBIX CUCTEM Ha 3TUX AUCKAaX.

Bpewms, Heobxo0umoe cepsepy Oracle 015 60ccmano8eHUs noce c60s

Kak y:xe oTmMeuasioch, 9TUM BpeMeHEeM MOJKHO YIPAaBJATH C IIOMOII[bIO
KOHTPOJBHEIX ToueK. Oracle mpemocTaBJisieT IPOCTOM CIIOCO0 KOHTPOJIM-
POBATh BpeMs BOCCTAHOBJIEHUS MyTeM 3aJaHUs [TapaMeTpa MHUIUAJIU-
saruu FAST START 10 TARGET wninu nosaBusIierocs mo3gHee mapa-
metrpa FAST START MTTR_TARGET.

ITocse c60sa sK3eMIIApPA MOJb30BATEIN OOBIYHO MOJYUAIOT KAaKOe-TO C006-
mieHure ob oImdKe 1, KaK MPaBUJIO, HBITAIOTCS 3aHOBO BOMTU B CHCTEMY.
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PaspaboTumKy TPUIOKEHUII MOTyT JuOO OTpearupoBaTh Ha MOCJeqoBa-
TeJILHOCTD COOBITUH, BOSHUKAIOIIUX IPU IIepexBaTe YIPaBJIeHUs, B e TUHOMN
WIN CIeUAJIN3NPOBAHHON IpOoIleaype 00pabOTKY OMINOOK 10O BOCIOJIb-
s3oBaTheA pyHriueir Transparent Application Failover, onucanuoit umxe
B OTOM rJiaBe.

nep9XBaT ynpaBneHna npu otkase n onepaunoHHada cuctemMa

OmnucaHHbBIM THI ITepexBaTa yIIpaBJIeHUsa peaJn30BaH MHOTO JeT Hasan. Ha
UNIX-niatgopMax IPOU3BOAUTENN OOLIYHO IIPeIJIaraloT IPOCTOEe pellie-
HUe: Be MallnHbl, 00beIMHEeHHbIe YACTHOM CEeThIO IJIS MOHUTOPUHTA TaK-
TOBBIX COOOIIEeHUH, pasaeaseMblil guck u KiaactepHoe I10. Or CYB]] Ora-
cle Hukaxoro gomnoauureabHoro ITO He Tpebyercs.

Ha ninargopme Windows B guctpudbytus Oracle Bxoaut moxcucrema Fail
Safe, mpemocraBiAoias rpadudecKkuii mHTepdeiic nisa KoHGUurypupona-
HUS mepexBaTa yupaBjieHus Ha 0ase mpoaykra Microsoft Cluster Server.
MexaHnuam nmepexBaTa yIIpaBJIeHUA TOUHO TAKOH Ke — rpaduuecKuii MHTEP-
(deiic cay:KUT auIh 4 yaoo6ceTBa. (B mocaenuux Bepcusax nporpamMmsbl Fail
Safe Manager u Real Applications Cluster Guard Manager o0'beIUHEHBI. )

Onuus Real Application Clusters

IIpomykT Oracle Parallel Server (OPS) — npeamiecrsenuauk Real Applicati-
on Clusters — mossuica B Oracle B 1989 roay ma xaacrepax VAX mpowus-
BomcrBa Kommammm Digital Equipment Corporation, pa6Gorasmiux mof
yupasaeaueMm OC VMS, u 8 1993 rogy — Ha miaardopme UNIX. OPS-kia-
CTephbl Pa3BePTHIBAJINCEH IIPEXKAE BCETO AJIA 00ecmeueHnsT BEICOKOM TOCTYII-
HocTH 6asnl mamuBIX. B Bepcum Oracle9i, srimiegmieir 8 2001 rogy, OPS
obL1 3aMeHeH onnueii Real Application Clusters.

Ha nepsrrit Baraan, onmnus Real Application Clusters (RAC) moxoska Ha
KJIaCcTepHBIE pellleHn s, ONnucanHble B npeasiayinem pasgenae. 1 RAC, u cuc-
TeMa ImepexBaTa yIpaBJIeH!Us IIPU OTKAa3e HYKIAIOTCA B KJIaCTEPHOM 060py-
IOBaHUU C JOCTYIIOM K OOIIMM AMCKAM C Pa3InuUYHbIX y3J10B. OCHOBHOE pas-
JUYre MeKAY HUMU COCTOUT B TOM, UTO B CJIydae IIPOCTOTO AIIapaTHOTO
mmepexBaTa yIIpaBJIeHnA B KaXKIbIi MOMEHT BpeMeHU MOXKeT ObITh aKTUBEH
TOIBKO onuH y3es. A B cayuae RAC 6asa gamueix Oracle pacmpepeseHa mo
HECKOJIbKUM y3JIaM, Ha KasKJOM 13 KOTOPBIX padboTaet sk3eminiap Oracle.
Insa obparieHusa K OOHON W TOH ke 6a3e KJIMEHT MOKET MOAKJIIOUNTHCS
K JIFOOOMY 9K3eMILISIPY.

ITockoabKy KasKAbli sxs3eMiniAp Oracle paGoTaeT Ha coOCTBEHHOM y3ie,
mpu c6oe 9TOro y3ja OH TaKiKe CTAaHOBUTCS HemocTymneH. Ho 6aza JaHHBIX
0OCTaeTCsl JOCTYIIHOM, TOCKOJBbKY 9K3eMILIAPHI Ha YIIEJEeBIINX y3JIaX IPO-
IOJIZKAIOT paboTaTh.

Ha pwuc. 11.6 nokasan kaacrep moj yupasiaenuem Real Application Clus-
ters.
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L = N L = —a N =

N

Cepsep 6a3bl Cepsep 6a3bl

HaHHbIX W AaHHbIX

ba3a paHHbix Oracle

Puc. 11.6. Knacmep nod ynpaéaenuem Real Application Clusters

Real Application Clusters n npocron nepexsar
ynpaBneHus npu otkase

Omnmnua Real Application Clusters, kaxk mpasuio, odecneunBaeT 6oJiee BhI-
COKUl YPOBEHBb JOCTYIIHOCTH, YeM IIPOCTOM HepPeXBaT YIPABJICHUS IIPUA OT-
kKase. Kpome Toro, oHa JomycKaeT OOJIBLIIYIO THOKOCTE IIPU MacIlITabupoBa-
HUU IIPUJIOKeHn, paboTamIinux ¢ 6a30ii, Ha HECKOJIbKO MatinH. C mossJe-
uuem ssemenTa Enterprise Manager Grid Control B Bepcuu Oracle Databa-
se 10g axMUHUCTPUPOBAHNE 3aMETHO YIIPOCTUJIOCH.

Omnmusa Real Application Clusters moBblitaeT ypoBeHb SOCTYIIHOCTH, IIO-
3BOJIAA M30€KaTh IPOCTOA 0a3bl JTaHHBIX. B ciyuae anmapaTHOro mmepexsa-
Ta ynpasjieHusa 0asa HeIOCTYIIHA B TeUEHNEe BCEro BPeMeHHU, IIOKAa albTep-
HATUBHBIA y3eJ IPUHUMAeT Ha cebs yIIpaBjieHue, 3allyCKaeT dK3eMILIAPD
¥ BBIMIOJIHAET BOCCTaHOBJIeHNe mocJie c6osa. IIpu Hannunu RAC KianeHT Mo-
JKeT B JIIO0OOH MOMEHT MOAKJ/IIOYUTHLCI K YIleJeBIIeMy 9K3eMILIApy. Boiee
TOro, KJIMEHT Jajke He IIpepBeT paboTy, eClaM TOJLKO He OBLI IOAKJIIUYEH
K OTKa3aBIIeMYy SK3eMILIAPY. MOMKHO CUMTATL, YTO OTKA3 SK3eMILIApA,
yupasasgemoro RAC, — aHaIoOr «4acTUYHOI'O 3aT€MHEHUS» B OTJIHUYHE OT
«IIOJIHOTO 3aTeMHEHHSA», IIPOUCXOAAINEro IIPHM AalllapaTHOM IlepexBare
yIpaBJIeHUs.

Mex 1y AByMsA 3TUMU PEIIEHNUAMU €CTh U APYTHUE CYIIIECTBEHHBIE OTJIUUMA:
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¢ Onmnua RAC mossoiaseT n36eXaTh BLIIOJHEHNUA PA3JIUUYHBIX AeliCTBUA,
CBA3AHHLIX C IIepeaavell yupaBaeHUS JUCKAMU: MOHTUPOBAHUA TOMOB,
TIPOBEPKHU IeJOCTHOCTH (PAMJIOBBIX CHCTEM, OTKPBITUS (haiioB 6as3nl
manubIX Oracle u Tak gasnee. IlosToMmy BpeMsi BOCCTAHOBJIEHUS AOCTYII-
HOCTH CHCTEMBbI CUJILHO COKPAIIaeTCs.

e IIpu mcnonnzoBanuu RAC He TpeOyeTcs cO3maBaTh M COIPOBOMKIATH
CJOKHBIE CIleHApUU [AJA KOHTPOJA HAJA anlapaTHBIM IIepexXBaToM
yupaBienusa. Hampumep, He HYKHO ONUCHIBATH B CIleHAPUU, KAKUMU
IUCKOBLIMU TOMAMU JOJIKEH YIIPaBIATh yIleJaeBIuil y3eia. IIocKoIbKY
RAC paGoraeT moJIHOCTBIO aBTOMATHUYECKH, He TpeOyeTcs CJI0KHas Ha-
yaibHas HACTPOMKA OKPYKeHU [IJisd IlepexBaTa, a TaKiKe TeKyIee co-
MIPOBOJKAeHNUEe IIPU J00aBJIEHUM HOBBIX AMCKOBBIX TOMOB. B ciayuae ke
anmapaTHOTO IlepexBaTa CTOUT BaM 400aBUTh HOBBIE TOMA, 3a0bIB IPO-
MHCaTh UX B PA3JIMUHBIX CIIEHAPUAX IIepexXBaTa, KaK BCe PellleHre CaMo
mepecTaHeTr padoTaTn!

B mpocTom amnmapaTHOM KJacTepe M3 ABYX MAaIIWH o6e MaITWHBI JOJMKHBI
00JI1a1aTh OJMHAKOBOM BEIUMCINTEILHON MOII[HOCThIO, TAK UTOOLI OHU MOT-
JIV CIIPABUTHCSA C IIOJHOI paboueil HArPy3KOH. OKBUBAJEHTHOCTL HEOOXO0-
OUMa IIOTOMY, UTO B KasKIbII MOMEHT BpeMeHHU 00pabOTKOM 3aHUMAaeTCs
TOJBKO OAUH y3eJ KJacTepa. Eciiu aTOT y3eJsl OTKaKeT, TO BTOPOH JoJI2KeH
CYMETb CIIPAaBUTLCS C TOM JKe HAarpys3Koii 6e3 moTepu IPOU3BOIUTEILHOCTH.

IIpu ncnoansosanuu Real Application Clusters o0pa6oTka MoxkeT OBITH pa-
mnmpefeseHa MeXay o0OMMU y3JIaMU KJIACTepa, TeM CAMBIM HarpysKa Ha Ka-
JKIYIO MAIlIMHY COKpairnaercs. TeM He MeHee, IJIA YIOBJIETBOPEHUS TPebo-
BaHI/Iﬁ 61/13Heca HeO6XOI[I/IMO rapanTupoBaThb, YTO BBIUMCJJIHUTEJIbHAA MOIIL-
HOCTL KaXJO0il MAaIllMHBLI JOCTATOYHA [IJA 00pPaGOTKU IIOJHON HArpy3Ku
B OZMHOUKY (IIyCTh Jarke C IOHUKEHHON IPOU3BOIUTEILHOCTEIO).

Pasymeercs, npumenernne RAC 11 pacupene/ieHust Harpy3Ky Ha HECKOJIBKO
MAIIIMH, B Pe3yJIbTATe Yero PeCypPChl KasKI0M MAIIMHBI NCIIOJIbL3YIOTCS He Ha
IIOJIHYIO MOIITHOCTD, OOBIYHO O0XOMUTCS HOPOKE, UeM 3arpys3Ka MAIIIUH «IIOJ
3aBABKY». Kaskgad BXoAdAIIasi B KJacTep MAIllMHA HOJKHA HECTU OIpele-
JIEHHBIE HaKJaJHbIe PACXOAEI HA IIOAIePKatme CBOell POJIH B KJIaCTepe, X0-
TA STU UBNEPKKYM M MUHUMAJIbHBI. BEI JOJYKHBI PEIINTD, UTO BBITOJHEE —
CMUPUTBLCSA C HEKOTOPOM HOTepell MPOM3BOAUTEIBHOCTH B CJIydYae OTKasa
y3J1a WIN MOTPATUTLCA HA 3aKYIKY OOJBIIEro KOJNUYECTBA Y3JI0B WM 00-
Jiee MOIIHBLIX KOMIILIOTEPOB. AHAJIN3 CATYaIldU C 3KOHOMHUYECKON TOUYKU
3pEHUa MOXKET IIOKAa3aTh, 4YTO HafieHre IPOU3BOAUTEILHOCTH B CIydae OT-
Kasza yaja IeJjecoobpasHee, 4yeM IIePBOHAYAIbHBIE 3aTPATEL HA IIprodpeTe-
Hue GOJBIIEero YMCJIa Y3JI0B UIN OPraHn3anuio 0oJiee KPYIIHOM CUCTEMBI.

B Bepcuu Oracle9i macTpoiika u IporpaMMUpPOBaHNUe ¢ YUeTOM MacCIITabu-
pyeMocTHu ObLIN CYIIleCTBeHHO yupoieHbl. B Bepcun Oracle Database 10g
C MOABJIEHWEM WHTErPUPOBAHHOTO KJjacTepHoro IIO ympocTuioch u pas-
BepThIBaHMe. VHTepecyoluecss YUTaTeI MOTYT HAUTH JOIOJTHUTEIbHYIO
uHdpopmanuio o macmrabupyemoctu Real Application Clusters B mokymen-
ramuu 1mo Oracle u B riase 9 HacToAIEl KHUTH.



328

Inasa 11. Oracle v Bbicokas LOCTYNHOCTb

OTka3s y3na u Real Application Clusters

IK3eMILISAPhl 0as3hl JAHHBIX SAIMUINAIT APYT APYra — eCJIN KaKOU-TO 9K-
3EMILIIADP OTKAMKET, TO OAUH N3 OCTaBIINXCHA 06Hapy>m/1'r OTKa3 1 aBTOMAaTu-
yecku nHUIUupyeT BoccraHoaenue RAC. Ho cama mporeaypa BoccTaHOB-
JIeHU’S COBEPIIIeHHO NHasfA, UeM B cydae mepexBara yrupaBieHua. PaxkTuue-
CKM HMKAKOTI'0 «IlepexBaTa» He IPOUCXOANUT — He HYKHO IIepelaBaTh yIIpaB-
JIeHne NMCKaMu, TaK KaK BCe Y3JIbl 1 TaK yie MMEeIOT JOCTYII K JUCKaM, Ha
KOTOpPBIX pasmelnena 6asa qaHHBIX. He TpebGyeTcsa U 3amycKaTh 9K3eMILIA-
puI Oracle Ha yieseBIINX y3JaxX, HOCKOJLKY OHM U TaK padoraior. Cepsep
Oracle BBLITIOJIHSAET BCe HEOOXOAMMEIE AelicTBUA 0e3 KaKuX-JI1n0o CIleHapu-
€B; BCe, UTO HY»KHO, yske BecTpoeHo B ITO Real Application Clusters.

Boccranosienue Real Application Clusters Brarouaer ciegyiorue ¢asbl.
Peopzanusayus kaacmepa

B cayuae c6osa sxsemiuisipa onmusi Real Application Clusters gomxna
cHauaJja IOHATH, KaKle y3JIbI KJIacTephl ele paboTocnocobHbI. B Bepcuu
Oracle9i 65111 peaan3oBalH MeXaHN3M TAKTOBBIX COOOIIeHMil Ha Oase muc-
Ka: KayKIbII YJIeH IPYIIIEI [OJI0CYeT 3a TO, KaKUe YIEHBl BXOIAT B TEKY-
mryio rpymiry. C moMOIIbio aJrOPUTMOB apouTpaska opeeiaeTcsa HoBas
KOH(QUTypaIua rpyaibl. 3Ta orepanus BhITTOJHIETCA OUeHb OBICTPO.

Ilepecmpoiika 6a3vl OaHHBLX 0 GLOKUPOBKAX

Basa manubBIX 0 GJIOKKMPOBKAX COAEPKUT MHMPOPMAIHIO, HEOOXOANMYIO
Ias KoopauHupoBauua Tpapuxa Real Application Clusters. Oma pac-
IIpegeseHa M0 HECKOJIbKUM aKTHUBHBIM sK3eMILIspaM. CiaenoBaTesbHO,
B cJIy4yae OTKasa y3Jia 4acThb 3Tou mH(popMmamnuu tepsiercs. Ho ocras-
IIMecs: y3Jbl 00JaZatoT U30LITOYHOM MHMOpPMAIUel, MOJb3YACh KOTO-
POl OHM MOTYT BOCCO3IaTh yTPaueHHbIe faHHbIe. [lociie TOro Kak 4jeH-
CTBO B KJIaCTepe YCTAHOBJIEHO, OCTABIIINECA DK3eMILIAPBI IIepecTpanBa-
0T 6a3y HaHHBIX 0 OJIOKHPOBKaxX. Kak m0JIro mpoaauTcs sTa onepamnus,
3aBUCHUT OT KOJIMUECTBA IIOAJIEKAINX BOCCTAHOBJIEHUIO OJOKMPOBOK,
a TaKJKe OT TOro, CKOJIBKO y3JIOB yIleJesI0 — OOUH U HecKoJbKo. Orac-
le ycrkopseT mporenypy BOCCTaHOBJICHUA OJIOKMPOBOK 34 CUET TOT'O, UTO
ONITUMU3AIUA PasMeIleHNsI STATOHHLIX JaHHBIX O OJIOKMPOBKAaX MPOU3-
BOAUTCS B (DOHOBOM peKMMe, KOTZa II0JIb30BaTeJ U yiKe oOpalaimoTcs
K 6ase. Ecau KyacTep COCTOUT M3 ABYX Y3JI0B, TO IOcJe c00A OMHOTO U3
HHUX BTOPOI JeMCTBYeT KaK JUKTATOP, IO3TOMY OIepaIluu ¢ 6JOKUPOB-
KaMMU BBIMIOJIHAIOTCA OUeHb OBICTPO.

BoccmanosneHue IK3emnaapa

ITocie Toro Kak 6a3a SJAHHBIX O OJOKHPOBKAX II€PECTPOEHA, BHIIIOJIHSI-
eTCsA IPOIleAypa BOCCTAHOBJICHUA OTKA3ABIIEr0 SK3eMILIAPA C HUCIOJIb-
30BaHMEM €ro KypHaI0B. OHA aHAJIOTUYHA BOCCTAHOBJIEHUIO IIOCIe c60s
OJHOT'O YK3eMILIAPA — CHAYAJIa IPOU3BOAUTCA (ha3a HAKATa, a 3aTeM He
6J0KUpYIOIas, OTJOKeHHasa (pasa orkara. Kitouesoe ormuue B TOM,
YTO BOCCTAHOBJICHNUE He UIIUIIMUPYeTCA IIepe3alyCKoM OTKA3aBIero sK-
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3eMILIApa. BMeCTO 3TOr0 mpoIeaypy BOCCTAHOBJIEHUS BBITIOJIHSIET 9K-
3eMILIAP, OOHAPYKUBIIIHUI OTKA3.

IToxka mpoucxoaut BoccraHoBieHrne RAC, KJIMeHTHI, MOAK/IIOUeHHBIE K yIIe-
JIEBIITUM 9K3eMILIAPaM, COXPAHAIOT COeAUHEeHNEe U MOTYT IIPOAOJIKATh pa-
60Ty. B HEKOTOPBIX ciiydyasX IIOJb30BATEJd MOTYT 3aMETUTh HebOOJIbIIoe
3aMe/lJIeHe PeakIlni, HO UX CeaHChl He TpephIBaioTcsa. KIMeHThI, KOTOphie
OBLIM TOAKJIIOUEHBI K OTKAa3aBIeMy J3K3eMILISAPY, MOTYT IePemoIKJIIo-
YUTHCA K JIFOOOMY 13 YIeJeBIINNX 9K3eMILISAPOB U BO30OHOBUTL padoty. He-
3apUKCHUPOBaHHBIE TPAH3AKIIUY OYIAYT OTKAUYEHBbI, IIO3TOMY UX IIPUIETCS
moBTOPUTH. O6PabOTKA 3aIIPOCOB, BHITIOJIHABIIINXCSI B MOMEHT €005, TaKKe
IIpeKpalmaercs, ogHako omnmusa Transparent Application Failover (TAF)
IIO03BOJIAET aBTOMAaTHUUECKH IPOJOJIKUTH BHIMIOJHEHNE 3aIpoca Ha yIleJeB-
1eM ysJje, He BRIHYKJas II0Jb30BaTe el MoBTOPATEL 3anpoc. Kpome Toro,
TAF MOXHO HCIIOJIL30BATH U AJISA IIOBTOPHOT'O 3aIlyCKa TPaH3aKIUil 0e3
BMeIIIaTeJbCTBA IT0JIb30BaTe .

Onuwus Parallel Fail Safe/RACGuard

Omnmusa Parallel Fail Safe B sBepcuu Oracle9i 6b11a mepenmenoBana 8 RAC-
Guard u maTerpuposana B aapo RAC B Oracle Database 10g. [To Brixoga
Oracle Database 10g sTo 6b11a ogHa u3 pyuxnuit RAC, xoTopas onupaiachk
Ha KJaactepuoe I10, npegiaraemoe nocrasiukamu cucremel. B Oracle Da-
tabase 10g B cocras CYB]I BxoauT KjactepHas (aiijioBas cucrema.

RACGuard obsagajia caegyoIiiiMyI BO3MOXKHOCTAMM:

® aBTOMATHU3WPOBAHHOE OBICTPOE BOCCTAHOBJIEHWE C OrDAHMYEHHEM II0
BpeMeHHu mocJe c0osd sxseMiLiapa Oracle;

® aBTOMAaTHYeCcKuii cOOp AUATrHOCTHUUECKON MHMOPMAIINN;

® TapaHTHUPOBaHHBLIE OCHOBHAA U pe3epBHAA KOHPUTYPAIIHI;

e momgmepskka Takux (QyHKNuii, kak Transparent Application Failover
(cM. caemyiomiuii pasmen);

® 3a0arOBpeMEHHOE YCTAHOBJIEHIE COeIUHEHUs KJIMEeHTa C Pe3ePBHLIMU
9K3eMILIAPAMU AJISA YCKOPEHUS MePemogKII0UeHN .

Onuus Oracle Transparent Application Failover (TAF)

Omnusa Ipo3pavHoro BoccTaHoBaenua npuiaoskenuii (Transparent Applica-
tion Failover, TAF) Buepsrie mosasuiaack B Bepcuu Oracle8. Oua mossoJisger
He3aMeTHO IJISA II0JIb30BaTe/Is IepefaBaTh OTKPBITHIA MM CEAHC C OJHOIO
sksemiLnsapa Oracle Ha gpyroit. TAF m03BoisieT CKPBITH OTKA3 9K3eMILIAPA
B IIEJISIX IIOBBIINIEHWA YPOBHS NOCTYIIHOCTH U IEPEBECTU MOJIb30BaTeJsei
C Ieperpy’KeHHoro 9K3eMILIsgpa Ha MeHee 3aHAThIN. Ha puc. 11.7 mokasa-
Ha coBmecTHas pabora TAF u Real Application Clusters.

Kax Bumgno ma pucynka, TAF mokeT aBTOMaTHYECKHU MHEPEIOAKJIIOUYATH
KJUEHTOB K APYTrOMY 9K3eMILISIPY, 00CAYyKUBAIOIIEMY Ty e 0a3y JaHHbIX,
uyro 1 ucxonubiii. JlocronuacrtBa TAF ¢ TouKu 3peHUA BBICOKOI JOCTYIHO-
CTH 3aKJI0YAIOTCSA B CIAEAYIOIIEM.
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Puc. 11.7. Ilepexsam ynpasnenus nocie omrkasa c npumenenuem TAF
u Real Application Clusters

ITpospaunoe nepenodkiiouernue

Kauenty He HYXHO BPYUHYIO YCTaHABJIUBATH HOBOE COeIUHEHNE C yIie-
JIEBIIIVM 9K3eMILIAPOM. B IIesiax onTUMU3anuyu MOXKHO TaK CKOHDUIry-
pupoBath TAF, uToOBI B MOMEHT BX0O/ia KJINEHTa B CUCTeMY Cpasy co3za-
BaJIOCh COeJMHEHYEe He TOJbKO C OCHOBHBIM, HO U C JIbT€PHATUBHBIM JK-
zemmisspoMm. Takum o6pasoM, yaaercsa n36aBUTHCA OT HaKJaAHBIX pac-
XOJOB Ha CO3JaHUE HOBOT'O COEIUHEHHWs Ha dTale aBTOMATUYECKOTO
mepexBaTa ynpasJieHus. Eciu B cucTremMe OJHOBPEMEHHO paboTaeT MHO-
ro KJIMEHTOB, TO 3a0/larOBPeMeHHOe YCTaHOBJIECHNUE COeIUHEeHUs II03BO-
JasieT n30e:KaTh 3aePIKeK 13-3a TOr0, UTO II0cJie c60sT OCHOBHOTO dK3EM-
IJIApa aJbTEePHATUBHBIA «YTOHET» B OTPOMHOM KOJUYECTBE 3aIPOCOB
Ha OTKPBITHE COeTUHEHU .

Asmomamuyeckuil nosmop 3anpocosa

TAF MoKeT aBTOMaTHYECKHU IIOBTOPSTE 3aIIPOCHI, BLIIIOJHSBIIINEC B MO-
MEHT OTKAa3a 9K3eMILIAPA, ¥ BO30OHOBIATE OTIPABKY Pe3yJIbTATOB KJIK-
enTy. Oracle IOBTOPHO BHIIIOJIHSIET 3aIPOC K 0a3e JaHHBIX B TOM COCTOS-
HUM, KOTOPOE CYIIeCTBOBAJIO B MOMEHT eI'0 IePBOHAYAJILHOI'O IPEIbAB-
JgeHusa. MexaHu3M COTJIACOBAHHOCTHU II0 YTEHMIO IIO3BOJISIET AATh IIpa-
BUJBbHBIM OTBET BHE 3aBUCHMOCTU OT TOTO, UTO IIPOUCXOAUJIO ¢ 6as3oii
Cc MOMEeHTa HayaJja BBIIOJHEeHUus 3ampoca. OJHAKO ecju MOJb30BaTeNb
3alpalinBaeT «CJIeAyIOIIyI0» CTPOKY pesyabTaToB, Oracle mornamzobuTcs
06paboTaTh BCce IPEeAIIeCTBYIOIINE CTPOKH, YTO MOKEeT IIPUBOAUTD K 3a-
IepsKKe.
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DynKYUU 00PAMHO20 6bL306a

B Bepcuu Oracle8i paspaboTunKy IPUI0MKEHNHN HOJYUNIN BO3SMOYKHOCTD
3aperucTpupoBaTh «(pyHKIuO odpaTtHOoro BbizoBa» TAF. Ilocie Toro
kax TAF ycrmemnrno 3aBeplIIuT nepenogKI0UeHNe KJINEHTa K aJbTepHa-
TUBHOMY 9K3eMILIAPY, 3apPerucTpupoBaHHAA GYHKIUSA OyIeT BbI3BaHA
aBTOMaTHUUYEeCKU. PazpaboTumK MOXKET MCI0JIBL30BATh €€ JJIA IIOBTOPHOM
VMHUIUAJIN3aI NN PA3JINYHBIX aCIIeKTOB ceaHca.

YVeedomaenue npunoxenuit 06 omrase

PaspaboTunk MoxkeT 1ncmoab3oBaTh TAF 11 HanmucaHuUs IIPUIOMKEHUIH,
yBemoMJIsieMbIX 00 oTKasze. Takoe MpUIOKEHIE MOMKET CAMOCTOSATEIHHO
TIOBTOPSATH TPAaH3aKIINM, IPEePBaHHLIE 13-3a OTKAa3a OCHOBHOTO 9K3EMII-
JISpa, YTO MO3BOJISIeT JOIOJHUTEIBHO CIVIAAUTh IOCJAEACTBUA OTKasa. OT-
MEeTHM, UTO B OTJIMUKE OT HOBTOpAa 3ampocos, TAF e ymeeT aBToMaTye-
CKU MOBTOPSATH IPEPBAHHBIE TPAH3AKIIUU, a JUIIb IPEeJ0CTaBJIsIeT IPU-
KJaJHOMY IIPOrPaMMUCTY CPEACTBA IJId IPO3PAYHOI'0 BOCCTAHOBJIEHUS.

MpuHuMn paboTbl TAF

Omnnusa TAF peanusosana Ha yposue Oracle Call Interface (OCI) — uusko-
ypoBHeBoro API 115 co3manus 1 yrnpaBJIeHUA COeIUHEHUSIMHU ¢ 0a30i JaH-
HbIX Oracle. Eciiu sx3eMIiAp, K KOTOPOMY IIOJCO€IUHUJICA KJIUEHT, OTKA-
3LIBAET, TO OOCJY:KMBAIOINII KJIMEHTa CEPBEPHBIN IPOIlecC IIpeKpaliaer
cymiectBoBanue. ¥ poBeHb OCI Ha cToOpoHe KJaMeHTa cIioco6eH 00HaPYKUTh
OTCYTCTBYE CEPBEPHOr0 IIPOIlecca Ha APYTIOM KOHIIE KaHaJia M aBTOMaTHuye-
CKU CO3[IaTh HOBOE COeMHEHME C IPYTUM dK3EeMILIAPOM. AJTbTepHATUBHBIN
9K3eMILIAP, K KoTropomy TAF mepemofk/irouaeT ImoJIb30BaTe e, 3aaeTCa
B KoH(purypannosHsix ¢aiaax Oracle Net, onrcanHbBIX B JOKYMEHTAIUH.

ITockonsky OCI — aT0o HU3KOYypoBHEBLI API, mporpaMmMmupoBanue 1 He-
ro TpebyeT oT paspaboTunKa 60JbIle yCuani u 3HaHuit. K cuacThio, KOpIo-
panusa Oracle ucnoabayer OCI s HanucaHUA KINEHTCKUX UHCTPYMEHTOB
¥ Pa3JIMYHBIX APalBepOB, II03TOMY IIPUJIOKEHUS MOTYT 3ameiicTBoBaTh TAF,
MPpUMeHAs 9T UHCTPYyMeHThI. OcobeHHO moJie3Ha mogaep:kka TAF B npaii-
Bepax ODBC u JDBC, mockosbKy 9T0 03Hauaer, uto cpenactBa TAF mocryi-
HBI JI000MY KJIMEHTCKOMY IPUJIO0KEHUI0, TIPUMEHAIIEMY 3TU ApaiBepsl
nasa coeguuenusa ¢ Oracle. Hanmpumep, TAF moskeT obecieunTs aBTOMATH-
YeCKoe MePemoAKJIIOUeHe AJIA JI000ro HalMCaHHOTO CTOPOHHEH (hmupMmoit
MHCTPYMEHTA 3aIIpPocoB, paboratoriero Ha ypoBae ODBC. s peanusanuu
TAF c momomisio ODBC ciaenyer HacTpouTh uctTounuk ganuasix ODBC, Tak
uTOOBI OH ObOparracsa K uMmeHu cayk0sl Oracle Net, 115 KoTroporo B KoH-
durypannounsx ¢aiiaax Oracle Net nponucano ucnonssosanue TAF. ITo-
crkoubky uHTepdeiic ODBC pab6oraer ¢ Oracle Net, emy craHoBaTCA g0C-
TynHbI 1 cpenctBa TAF.

TAF u pasnuyHble KoHpurypauum Oracle

Xora komouuamusa TAF ¢ Real Application Clusters — caMbIil oueBUAHEBIN
CII0c00 TOCTUIKEHUA BRICOKOM HocTynHOCTH, TAF MOKHO TaK:Ke HMCII0JIb30-
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BaTh C €IWHCTBEHHBIM sK3eMIIsapoM Oracle mim ¢ HeCKOJIbKMMU OasaMu
IaHHBIX, OJOCTYH K KOTOPBIM IIPEJOCTABJISAET €INHCTBEHHBLIN 3K3€MILJIP.
BoT HECKOJIBKO BOBMOKHBIX KOH(MDUTYPAILUI:

e TAF MoKeT aBTOMATHYECKHU IePEIOAKII0UATh KINEHThI K X NCXOJHEBIM
9K3eMILISIPaM B cIydae, KOr[a 9K3eMILIAP 0TKa3aJ, a y3eJ — HeT. ABTO-
MaTH3UPOBaHHAA cucTeMa MoHuUTOpuHra, Hanpumep Oracle Enterprise
Manager, MoKeT OBICTPO O0OHAPYKUTH OTKA3 SK3eMILIApa U Iepesamnyc-
TUTh ero. TexHoJorusA OBICTPOTO BOCCTAHOBJIEHUS IIO3BOJISIET CBECTH
K MUHUMYMY BpeMsSA BOCCTAHOBJIEHUA Iocje cOosa. Eciu moab3oBaTesb
He BBOJUT JaHHBIe OecIIpepbIBHO, TO OH Jaske MOXKET He Y3HATh, UTO 9K-
3eMILJISIP aBapUIMHO 3aBEPIITNUJICS U ObLI aBTOMaTUYECKH IIepe3anyIeH.

e B mpocteix Kigactepax TAF MoKeT mepemoAKJIIOYNTDH IT0Jb30BaTeei
K 9K3eMILIADY, 3alyIlleHHOMY Ha yIleJIeBIIIeM y3Jie B pe3yJbTaTe Iiepe-
XBaTa ymnpasyeHud nocie c6oda. IlepenogkatoueHre IpOU30HIET TOIHKO
mocJie TOro, Kak Ha aJbTepHATUBHOM y3Je 3anyctutcsa Oracle u 3aKoH-
YUTCA IPOIeypa BOCCTAHOBJIEHUSA II0CJIe cOO0s.

e Eciu umMerTcs OBe PasHBIX 0ashl JAHHBIX M KayKIas 00CIy:KUBaeTCs
eIUHCTBEHHLIM 5K3eMILIApoM, To TAF MoKeT mepernogKI0uaTh KJINeH-
THI K TOMY 9K3eMILIAPY, KOTOPHIA JaeT JOCTYI K Apyroil 6ase, HAXOmsA-
mieiicsa B IpyroM ImeHTpe o0paboTKu JaHHBIX. OUueBUAHO, AJIA STOTO He-
00X0JMMO PEeIJINIIMPOBATh COOTBETCTBYIOIME JAHHBIE M3 ONHON 0a3bl
B Apyryio. Bopouewm, B Oracle numeeTrcss aBTOMaTH3NPOBAHHBIN MeXaHU3M
peIINKAINY JAaHHBIX, KOTOPBIA paccMaTpuBaeTcsa B paspaeine «IloaHbIi
OTKa3 I[eHTPa 00pabOTKY JAHHBIX » HUXKE.

BoccTtaHOBNEeHMe nocne cooeB

HecmoTps HaA IMIMPOKYIO PACIPOCTPAHEHHOCTh PE3€PBUPOBAHHOM WJIM 3a-
MIUIeHHON NUCKOBOM IIaMsATH, cOOM HOCHUTeJel Bce :Ke caydarorca. Eciu
B pesyJsbTaTe c00d AMCKA ONUH WJIN HECKOJBLKO (aiioB mamubix Oracle
pomaau, HeoOXOAMMO BOCCTAHOBUTH yTPAUeHHBIE JaHHLIE M3 PEe3ePBHBIX
KOIU.

IIpuBecTu K moTepe JaHHBIX MOTYT He TOJbKO cOOM HOCUTEJIEH, HO U IPO-
cThie OIMMOKM 4YesioBeKa WM KOoMIbioTepa. Hampumep, agMUHHCTPATOPD
MOKeT CAyYailHO ymaauTh (aily JaHHBIX, WA AAaHHBIE Ha JUCKAX MOTYT
OKas3aThCsA MCIIOPUEHHBIMU 13-3a c00S IIOACHCTEMBI BBOJIa/BbIBOa. UTOOBI
BCTPETUTH TAKOr'0 Poja MpobJieMbI BO BCEOPY:KUU, HEOOXOAUMO 3apamHee
MOATOTOBUTEH 9(P(EKTUBHYIO CTPATETHI0 PE3ePBHOTO KOIUPOBAHUSA M BOC-
CTAHOBJIEHUS, TITATEJIbHO U3YUUB HOBBIe BodMo:kHOCTU Oracle, Hampumep
perpocuekuio (Flashback).

PaspaboTka cTpaTermv pesepBHOro KonupoBaHUs
W BOCCTaHOBEHUS

IIpaBunbHO OpraHm3oBaHHbIE Pa3paboTKa, JOKYMEHTUPOBAHUE U TECTUPO-
BaHNe CTPATErnuM PE3ePBHOr0 KOMMPOBAHMUS W BOCCTAHOBJICHUS — ONUH K3
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BaYKHEHINNX acIIeKToB o0cayKuBauud 0asnl ganubix Oracle. Ciexnyer Tima-
TEJILHO IIPOTECTUPOBATH BCE ATAILI IIPOIEAYPHI PE3ePBHOI0 KOIMPOBAHUA
¥ BOCCTaHOBJIEHNSA, YOeIUBIIINCh, YTO Bce paboTaeT Kak Hamo. Korga rpom
IPAHET, IPOLEAYPa BOCCTAHOBICHU 004 HA PAbOTATL 0€3YKOPHU3HEHHO.

B HEKOTOPBIX KOMIIAHUAX TECTHUPYIOT TOJHKO IIPOLEAYPY PE3ePBHOI0 KO-
MUPOBaHUA, 3a0bIBasi IPOBEPUTH, KaK paboTaeT BOCCTAHOBIECHUE C MMEIO-
muxcsa Komnuii. WM jguins mpu c6oe, KOorjga IPUXOAUTCSA HOCTABATh Pe3epB-
Hble KON, OOHAPYKMUBAETCA, UTO II0 KAKOM-TO IPUUNHE OHU He pabora-
10T. AOCOJIIOTHO HEOOXOAMMO IIPOTECTHPOBATL BeCh ITMKJ HAUMHAS C pe-
3ePBHOT'O KOIMTMPOBAHUA 1 3aKAHUYNBAST BOCCTAHOBJIECHUEM.

CHATMe pe3epBHbIX konuwn B Oracle

B Oracle ecTsb Ba OCHOBHBIX THUIIA PE3€PBHOTO KOIIMPOBAHUS.
T'opsauee pezepsroe Konuposarnue

®aiinbl JaHHBIX AJIS OJHOTO MM HECKOJbKUX TAOJMUYHBIX IIPOCTPAHCTB
KonupymoTcsa 6e3 ocTaHOBa 6a3bl JaHHBIX.

Xon00Hoe pezepsHoe KOnuposaHue

Baza mamHBIX OCTaHABJIMBAETCH, IIOCJTE YEro KOMUPYIOTCA Bce (haiiibl
IaHHBIX, JKYPHAJBI U yIpaBJIdIIue haniiab.

IIpu cuATHMY ropAYel pe3sepBHON KoMUY Heob6a3aTeTbHO KOIUPOBATEL CPasy
Bce (paiianl ganabIX. HanpuMep, MOMKHO KaKIYyI0 HOUb KOIIHMPOBATE II0 OJ-
HoIl rpynmne ¢aitioB. Ho Heo0X0AMMO NMeTh KOIINY apXUBHBIX KYPHAJIOB
3a BCe THU, HAYMHAA C JaThl CAMOTO CTApOT'0 CKOIIMPOBAHHOTO (haiijaa maH-
HBIX 1 IO TeKYIIe, TOCKOJbKY OHU ITOHAN00ATCS /I BRIIOJHEHUA HaKaTa
C MOMEHTAa CHATHUSA 9TOH KOIUH.

Nuorga agMuHHCTPATOPBI, OOCHAYy:KHBaIOIe CBepxO0oJibIive 0asbl maH-
HBIX, KOITUPYIOT HEKOTOPbIe aiiibl JaHHBIX B HECKOJIBKO ITPOX0M0B. BhI-
BaeT, 4To Gaiabl ¢ YacTO NU3MEHAEMbIMY JaHHBIMU KONMUPYIOTCA daiie (Ha-
mpuMep, KaK bl JeHb), a Gaiiabl ¢ OTHOCUTEIbHO CTATUYHLIMU JaHHBIE —
pe:xe (Mampumep, pas B Heme o). EcTh KOMaHABI, TO3BOJAOIINE CHATH pe-
3epBHBIE KOIIMU YIIPABJAONINX (hailjioB; 3TO CIEAyeT AesiaTh IIOcJe TOTo,
KaK CKOIHNPOBAHEI Bce (DAMJIbl JaHHBIX.

Ecnu apxuBHBIe JKypHAJbI He UCIOJIL3YIOTCA (TO eCcTh 0a3a JaHHBIX pabora-
et B pesxkume NOARCHIVELOG, onucamHoM B rJjage 2), TO MOXHO CHU-
MAaTh TOJIBKO IIOJIHBIE X0JIOAHbIe Konuu. Eciu ke apXuBHBIE KYyPHAJIbI Be-
IyTCs, TO Pe3epPBHOE KOMMPOBaHNE MOYKHO BBITIOJHATH, He OCTAHABJIWBAST
0as3y JaHHBIX.

BHe 3aBMCHMOCTH OT THIIA PE3€PBHOI0 KOIMMPOBAHUSA CJIEAyeT BKJIOYATH
B Konuo Gaita INIT.ORA nnu SPFILE n daiinsl naposeit — 6e3 uux CYB]]
Oracle paboraTs He OymeT. XOTs 3TO U HEO0A3aTeJbHO, PEKOMEHIYeTCs
TaKKe CKOIMPOBAaTh PAa3JMUHbIe CIleHAPUM CO3JAHUSA U IOCJIEIYIOIIEro
pasBuTHs 6a3bl JAHHBIX. ITO BasKHAA YaCTh JOKYMEHTAIIUU II0 CTPYKTYype
¥ 9BOJIIOIUY 6a35I.
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JlomosrHMTEeIbHYI0 MH(MOPMAIIUIO O PA3JINUYHBIX TUIIaX 1 BApUAHTaX Pe3epPB-
HOTO KOMMWPOBAHUA Bbl HalieTe B odpumuanbHOl moxkymeutanuu Oracle
¥ B KHUTAX, YKa3aHHBIX B IPUJIOKeHUH B.

BocctaHOBNeHMe 13 pe3epBHbIX Konun

B Oracle ecTb ABa THIIa BOCCTAHOBJIEHUS — C IPUMEHEHNEM U 0e3 IIpuMeHe-
HUSA apXUBHBIX JKYPHAJIOB.

IToanoe soccmanosaernue 6a3vl 0AHHbLX

Ecau apxuBHBIE JKYPHAJIBI HE BEAYTCHA, TO BO3MOKHO TOJBHKO IIOJIHOE X0~
JIoAHOe pe3epBHOEe KonupoBaHue. COOTBETCTBEHHO, MOMKHO BBIIIOJIHUTH
JIVIITH TTIOJIHOE BOCCTAHOBJIEHME 0a3bI JaHHBIX. VI3 pe3epBHON KOIIUU BOC-
craHaBauBaOTCA (ailibl 6ashl JaHHBIX, SKYPHAJIbI U YIPABJAIOIINE
(daiinbl. Baza qaHHBIX OKAa3bIBAETCA B TOM K€ COCTOAHUY, B KOTOPOM Ha-
XOoAmJIach Ha MOMEHT CHATUSA Konuu. Bee, 4To OBLIO CAEIAaHO MOCJIE CHA-
TUA KOIIUU, TEPSETCA, ¥ BOCCTAHABINBATEL 0a3y HYJKHO IIEJIUKOM, JasKe
€CJIU UCIIOPYEH TOJBKO oAuH (haiia faHHBIX. 13-3a BOBMOYKHOCTH IIOTE-
PU JaHHBIX BKYIle C HeOOXOOUMOCTHIO BOCCTAHABJIMBATH BCIO 0asy Ajs
WUCIIPABJIEHUA IIOCTENCTBUI YaCTUYHOTO ¢00A OOJIBIITMHCTBO OPraHU3a-
Ui IPeAIoOUYnTAIOT SKCcIIyaTupoBaTh 60a3y B pe:xume ARCHIVELOG.
Ha pwuc. 11.8 nmoxkasaHa cxemMa pes3sepBHOTO KOIMMMPOBAHUSA WM BOCCTAHOB-
JIeHusd AJ1s1 6a3bl JaHHBIX 0€3 apXUBHBIX JKYPHAJIOB.

YacmuyuHoe 80cCMAHOB8/EHUEe C HAKAMOM

Ecnu 6asa ganubeix padoraer B pesxxume ARCHIVELOG, To MOXKHO BocC-
CTaHOBUTH TOJBbKO IIOBPEKIeHHBIe (Dallibl JaHHBIX U HAKATUTH UHMOP-
MAaIMIo U3 *KYPHAJIOB 3a IIePUO]] C MOMEHTA CHATUA KOIIUU U O MOMEHTA
c60s. C IIOMOIIbI0O aPXUBHBIX U OIEPATUBHBIX KYPHAJIOB MOYKHO BOC-

bE3 APXUBUPOBAHWA - Bcs pabota 3a nepuog spemenn ot T go T + 10 notepaHa
ﬂ lonHas XonogHas pe3epsHas Konus
@aiinbl faHHbIX  Ynpasnsowme OnepatnsHble
thaiinbl XKYPHasbl
Monxoe
BOCCTaHOBNEHHE
/10 MmomeHTa T
9 C6oii pucka
C;) BPEMS
T T+10

Puc. 11.8. PesepsHoe KOnuposarue u 60cCCmanos.iernue 6a3vl 0GHHbLX
0e3 apxXuBHbLX HCYPHALOE
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TPOM3BECTH BCE N3MEHEH!A B BOCCTAHOBJICHHBIX (haiiiax TaHHBIX U IIPU-
BECTH UX K COCTOSHHIO HA TOT K€ MOMEHT, UYTO U B OCTAJILHOI 0ase. ITa
mpoleaypa MUHUMU3UPYET BPeMs BBITIOJHEHUSA OMeparuii BOCCTAHOB-
nenus. ITogqo6HOE YacTUYHOE BOCCTAHOBJIEHNE BBIMIOJIHAETCS IIPU OCTA-
HOBJIEHHO# 0ase JaHHBIX. AJIbTePHATHBHO MOKHO BLEIBECTH Tpebyemble
TabJUYHbIE IPOCTPAHCTBA U3 ONEPATHUBHOTO PEKMMAa U BOCCTAHOBUTH
uX, IOKa ocTajJbHaA 6a3a maHHBIX paboraer. B Bepcuu Oracle9i paspe-
IIEHO Ja’ke BOCCTAHOBJIEHME OTAEJbHBIX 0JIOKOB, a He (hailyioB JaHHBIX
menukoM. Ha pwme. 11.9 mokaszaHa cxema pe3epBHOTO KOIHPOBAHUS
¥ BOCCTAHOBJIEHUA IJIA 0235l JAHHBIX C ApXUBHBLIMHY ;KYPHAJIAMU.

C APXUBUPOBAHUEM - MMHUMANIbHOE BOCCTAHOBEHHE, HUYErO HE MOTEPAHO
T T+10

C;) BPEMS

o Topa4as pe3epBHasn Konus

ApXHBHbIE XYpHaNbI OnepaTtnBHbIE XypHanbl

Qaiinibl - Ynpasnawme
JaHHbIX Ghaiinbl

0 Bocnpon3BeeHne 3IMEHEHNI U3 XYPHANoB

e Cboii gucka

BoccTaHoBNEHb! TOSILKO NOBPEXAEHHbIE
thaiinb! gaHHbIX

C;) BPEMS

T T+10

Puc. 11.9. PesepsHoe KOnupoearue u 60CCmManos.lenue 6a3bl 0GHHbLX
C APXUBHBIMU HCYDHALAMU

IToHsATHO, UTO MKYPHAJBI UCKJIIOUNTEIbHO BaXHEI. B Bepcuu Oracle8i mos-
BuJjcA nactpymMeHT LogMiner myis amanmsa :kypHaioB. HaunHas ¢ Bepcuu
Oracle9i LogMiner crax gocrymnes B rpaduueckom nnrepgeiice Oracle En-
terprise Manager u MOXKeT aHAJIM3UPOBATH JKYPHAJ IJ BCEX TUIIOB JaH-
HBIX. Ecau :KypHaJ nmoBpexeH, To LogMiner MoKeT IPOIIyCTUTH UCIIOP-
YeHHBIE 3alNCU U IIPOaHATN3UPOBATh MOCIEIYIONe TPAH3aKI[UH!.

Recovery Manager

VYruaura Recovery Manager (RMAN), nosBuBmiasics B Bepcunu Oracle8,
IIO3BOJISAET MEPeHOPYUYUTEL 3a00Ty 00 OmepaTUBHOM PEe3epPBHOM KOIUPOBa-
HHUU U BOcCcTaHOBJeHUU camomy cepBepy. RMAN BbINDOJIHSET ciiefyolnue
IeHCTBUA:
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® KOIHPYEeT OJWH MU HECKOJbKO (DailioB JaHHBIX Ha AUCK UM Ha JIEHTY;
® KOIIMPYyeT apXWBHBIE JKYPHAJbI HA AUCK WJIU Ha JIEHTY;
® cuuThIBaeT (haiijabl JAHHBIX C JUCKA WUJIU JEHTHI;

¢ CUuHTHIBAET W MNPUMEHAET aPXUBHBIE KYPHAJIBLI OJS BOCCTAHOBJIEHUS
¢daiiJIoB JaHHBIX;

® aBTOMATHUYECKM pacliapajiieJIuBaeT Olepaluy UTeHUS U 3aIlUCHU pas-
JnYHBIX (paitaoB Oracle Bo BpeMs pe3epBHOI0 KOMMMPOBAHMUA.

RMAN BEIIIOJHSIET Olepaiil Pe3epPBHOI0 KONMPOBAHUS ¥ OOHOBJIAET He-
Kuil Katanor (xpausmuiica B 0ase nanabix Oracle), sanmuceiBas B HEro cBe-
JIEeHUA O TOM, UYTO OBLJIO CKOIIMPOBAHO U KY/Ia IIOMEIeHbl Konuu. Bbl MoskeTe
3alrpairmBaTh U3 KaTajora pasHoobpasHyio nHGopMaIinio, Hampumep o TOM,
Kakue (pailyibl JaHHBIX He ObLIM CKOIMPOBAHBI MM KONMUU KaKMUX (paiaoB
CTaJy HeleMCTBUTEeIbHBIMI N3-3a TOI'0, UTO HaJl 00beKTaMU, X PAHAIIINIMU-
cs B HUX, IPOU3BeAeHbl Kakue-To onepaiiuu B pexkume NOLOGGING.

RMAN wucmnoab3yeT 3TOT KaTaJoT U IJIA BLIIOJHEHNS MHKPEMEHTHOTO pe-
3ePBHOT'O KONUPOBaHUA. B MTHKPEMEHTHYIO KOIIUIO BKJIIOYAIOTCA TOJBKO Te
6JI0KU 0as3bl JaHHBIX, KOTOPbIe N3MEHUJINCH C MOMEHTA CHATHUSA MocaeqHell
konuu. Eciiu RMAN KonupyeT TOJIbBKO U3MEHUBIITHECA 0JIOKI, TO 3aMETHO
coKpariaeTca oblee BpeMs KOTTMPOBAaHUS ¥ BOCCTAHOBJICHUS Tex 0as, rae
ecTh OoJibIlie TAaOJHUIIBI ¢ MaJIOM JoJel M3MeHAeMbIX JaHHbIX. Haumzas
¢ Bepcuu Oracle Database 10g RMAN moskeT HaKaTLIBATh NHKPEMEHTHbBIE
pesepBHBIE KOIMM Ha KOMUIO-00pas3 0as3bl JaHHLIX. B pesyabTaTe ycoBep-
IIIeHCTBOBAaHUA METO0B, npuMeHsaeMbIXx RMAN B nociiegaux Bepcusax Ora-
cle, ymaeTcs cyIecTBeHHO IIOBBICUTD IIPOU3BOAUTEILHOCTE NHKPEMEHTHO-
T'0 Pe3ePBHOr0 KOIIMPOBAHUS.

RMAN uwnraer u 3anuceiBaet 010Ku Oracle, a He OIepanOHHON CUCTEMBI.
B 1o Bpemsa korma RMAN konupyeT ¢aiia JaHHBIX, HAXOQAINECA B HEM
o6smoku Oracle moryTt mameHsaTbCA, H0o RMAN BBLIIOJNHSAET Omepaluy uTe-
HUS/3alKUCH OJIA HeIPOTUBOpeunBEIX 0,i0K0B Oracle, a me pis 6;1okos OC
BHYTpHU 6J10K0B Oracle.

Boamorkmoctuu RMAN 10 06ecmieueHrn 0 BBICOKOI TOCTYITHOCTH

®* aBTOMATHU3WPOBAHHLIN IIepPexo] Ha APYroi KaHat B ciydae c60s BO Bpe-
MsI Pe3ePBHOTr0 KOMMMPOBAHUS UM BOCCTAHOBJICHUS;

® aBTOMATH3MPOBAHHBIN BO3BPAT K IPEeABIAYINEll KON, €CJIU B IIPOIlecce
BOCCTAHOBJICHUS OOHAPYXUBAETCHA, UTO TEKYINAs KOIMUSA OTCYTCTBYET
WJIN TIOBPEXKeHa;

® aBTOMATM3UPOBAHHOE CO3IaHMe HOBOM 0a3bl M BpeMeHHOTro (aiiia B Ipo-
Iecce BOCCTaHOBJIEHU A,

® aBTOMATH3WPOBAHHOE BOCCTAHOBJIEHUE 0 3aJaHHOTO MOMEHTA B IIPOIII-
JIOM;

* 106JI0YHOE BOCCTAHOBJIEHIE HOCUTEJIS 0e3 MpeKpaIlieHns OIepaTuBHOTO
IocTyIma K aiiay faHHBIX;
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® OTCJEKUBaHVE U3MEHEHHBIX OJIOKOB IJIs1 OBICTPOr0 MHKPEMEHTHOT'O KO-
MM POBAHU;

e 0o0BbeqUHEHVWE MHKPEMEHTHBIX KOIUH;
* pe3epBHOE KOMMPOBAHNE U BOCCTAHOBJIEHE TOJIbKO HYKHBIX (DailioB;

® [pUMeHEHUEe IIOJUTUKU COXPaHEHWSA, TapaHTUPYIONIEN [TOCTYIITHOCTbH
HYXHBIX Pe3€PBHBIX KOIUI;

¢ BO3MOXHOCTbH BO30OHOBJIEHUSI PE3€PBHOI'0 KOIMPOBAHUA W BOCCTAHOB-
JIeHHUS B cJayudae c60d;

® aBTOMATHUYECKOE BKJIOUEHNE B Pe3ePBHYIO KOIUIO YIIPABJISIONIEro daii-
Ja u ¢aiijga mapaMeTpoB cepBepa.

Hauunas ¢ sepcun Oracle Database 10g¢ RMAN Takke IoAaepK1UBaeT aB-
TOMaTU3UPOBAHHOE pe3epBHOE KOMMMPOBaHMe Ha AUCK. ¥ TaKOH cTpaTeruu
eCTh MPEerMYINecTBa Iepel KONUPOBAHMEM Ha JIEHTY — CTAHOBUTCSH BO3-
MOKHBIM IIPOM3BOJILHBIN JOCTYII K JIIOOBIM JaHHBIM, HAIIPUMeEP, K TeM MU3-
MeHEeHHBIM 0JI0KaM, KOTOpble TpedyeTcsa CKOIUPOBaTh UJIN BOCCTAHOBUTE.
RMAN Mo0:XHO HACTPOUTH, TaK YTOOLI 3aJlaHIEe PE3ePBHOI0 KOIMNPOBAHUS
Ha OHWCK 3allycKaJjoch B ompeneiaeHHoe BpemMsa. RMAN camocToATeIbHO
ynanser Gaijbl ¢ yiKe HeHYKHbIMU Kontuamu. B coueranuu ¢ ASM RMAN
MOJKeT 3alKChIBATh BCE Pe3epPBHBIE KOMMNU, apXUBHbBIE KYPHAJIBI, aBTOMA-
TUYeCKUe KOTNY YIIPaBIAIIuX (aijoB U KOIuM PaiijoB JaHHBIX HA yKa-
3aHHYIO TPYIIY AUCKOB. ITO eIUHOE MECTO BO BHEITHe# TaMATH Ha3bIBaeT-
cs1 obutacthio 6eicTporo BoccranoBiaenus (Flash Recovery Area).

Cpaeuurenasno HegaBuo B CYB]I Oracle mosiuica momonauk Information
Lifecycle Management (ILM) Assistant gna ynopasieHus onmepaTUBHBEIMU
TaHHBIMHU W pachpeesieHus TJaHHBIX II0 JUCKAM C IOJXOAAINEH IPOU3BO-
nuTeabHOCcThIO. B Bepcuu Oracle Database 11g x ILM 6b11a Jo6aBjIeHa BO3-
MOJKHOCTh apXUBUPOBAHUSA PETPOCHEKTUBHBIX JAHHBIX, ITO3BOJIAIOIIASI CO-
XPaHATH U OTCJEKUBATh BCe TPAH3aKIIMOHHBIE N3MEHEHUS B 3aIINCU. ITOT
MeXaHM3M, BKJIOYeHHbIH B onmuio Total Recall Option, mossoJser momy-
YaTh JOCTYII K IPEIIeCTBYIONINM COCTOAHUAM 3amuceii 6a3bl JaHHBIX.

TabnunuHble NMPOCTPAHCTBA, A0CTYNMHbIE TOJIbKO OANA YHTeHUS

Takue TabauYHbIE TPOCTPAHCTBA HMoaBUAKUChH B Bepcuu Oracle 7.3. ITome-
TUTH TAOJIMYHOE IIPOCTPAHCTBO KAK IOCTYIIHOE TOJIBKO IJIS UTEHUS II03BO-
asetr SQL-komanga ALTER TABLESPACE. [lyia 00beKTOB, XPaHAIIUXCS
B TAaKOM TaO0JIHMUYHOM IIDOCTPAHCTBE, HEBO3MOMHBI HMKAaKNWe HN3MEHEHU.
IIpu sKenaHUU MOYKHO IMEPEKJIOUATh TabJINUHOEe IPOCTPAHCTBO U3 PEsKuMa
YTEeHUA B PeKUM UTeHUS /3aIICU 1 00paTHO.

CrenaB TabaUYHOE IPOCTPAHCTBO AOCTYIIHBIM TOJBKO AJIS UTEHUA, JOCTA-
TOYHO BKJIIOUUTH €r'0 B Pe3ePBHYIO KOIINIO TOJBKO Pa3, A0 TeX IIOp IIoKa OHO
He OyAeT mepeBeleHO B PEXKUM UTeHUdA/3amnucu. [lomeTuB TabIMIHOE TIPO-
CTPAHCTBO KaK JOCTYIHOE TOJBKO AJIA YTEeHUd, MOXKHO CHeJlaTh Heu3Me-
HSEMBIMU ITeJIble pasaeJibl 0a3bl JAHHBIX, 3aT€M CKOIIUPOBATH UX U B JaJIb-
HeHIIeM UCKJIIOYUTD U3 IIPOIeYPHI Pe3ePBHOTO KOIIMPOBAHUA.
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Ecnu daiin gaHHBIX, KOTOPBIN MPUHAAJIECKUT TAOJIUIYHOMY IIPOCTPAHCTBY,
JOCTYIIHOMY TOJIbKO IJI UTeHUs, OKaKeTCsA IIOBPEeXKAEeH, TO eT0 MOYKHO 13-
BJIeYb IIPAMO U3 KOIWU, He BBHIIOJHAS IPOLefypy BoccTaHoBIeHUA. Ilo-
CKOJIbKY HUKaKue U3MeHEeHUs B 9TOT (aiia He BHOCUJINCH, IPUMEHATD K He-
MY KYyPHAaJIBI HeT Heo0xoAuMOoCTU. TaKasa BOSMOYKHOCTE O3BOJISAET CYIIeCT-
BEHHO YIIPOCTUTBH M YCKOPUTH OIlePAIl¥ PE3ePBHOTO KOIIMPOBAHUS M BOC-
CTAHOBJIEHUA Iy 0a3 MaHHBIX, COAEPIKAIIUX MHOI'O CTATUYECKON WU
HCTOPUUYECKOi mHGOPMAIUH.

TabiuuHbIe TPOCTPAHCTBA, JOCTYIIHBIE TOJbKO AJA UTEHUS, B COUCTAHUU
¢ umeromieiica B Oracle BO3MOXXHOCTBHIO CEKIIMOHNPOBATD TAOJIUILY IO JHa-
TMa30HYy WJIU II0 CIIMCKY 3HAUEeHUH B CTOJOIle (Hampumep, IO JaTe) obecte-
YUBAIOT XOPOIIYIO MOAIePIKKY CKOJIb3AIIUM OKHAM, KOTOPbIE YaCTO BCTpe-
YalpTCcAa B XpaHUJAUIMaX JaHHBIX (cM. riaBy 10). ITocie Toro Kak gaHHBIE 3a
HOBBINI MeCsAIl 3arPysKeHbI, MPONHAEKCUPOBAHLI U TaK Jajiee, COOTBETCT-
BYyIOIIIHE TabJUUYHbIe IPOCTPAHCTBA IIOMEUYAIOTCA KaK JOCTYIHBLIE TOJbKO
ISl YTeHUs U KOMUPYIOTCS OAWH pas. VICKJIIUMB NpUHAAJIEKAINe UM
(aifinbl JaHHBIX M3 IOCJAEAVIONINX IITMKJIOB PE3ePBHOT0 KOIUPOBAHUSI,
MOJKHO 3aMETHO COKPATUTh Tpedyemoe JJisd KOTUPOBaHUSI BpeMs.

BocctaHoBneHUe Ha MOMEHT BpeMeHUn

B Bepcuu Oracle 7.3 mosiBuiach BO3MOYKHOCTS BOCCTAHOBJIEHUS BCEH 0a3bl
IaHHBIX Ha OMpeIeSIeHHBIM MOMEHT BpeMeHH B IpomioM (point-in-time re-
covery, PITR). 9To mo3BosigeT u3Bjaeub (aiiabl 0asbl JAHHBIX U3 KOIUH,
a 3aTeM HAKaATUTDb U3 KYPHAJOB TOJbKO Te€ U3MEeHEeHUA, KOTOPbIE OBLIU BhI-
MMOJIHEHBI O YKA3aHHOTO MOMEHTA UM UMEIOT CUCTEeMHBIN HOMep N3MeHe-
HuA (SCN) He Goubilie 3aaHHOr0. TaKo#l BUJ OTpaHNYEHHOTO BOCCTAHOBIIE-
HUSA II0JIe3€H B CUTyaIllUM, KOTAA ObljIa CcaydyaiiHO AONmylleHa OIubKa, Ha-
mpuMep yjajeHa HeKas TabJuIila UM MHOTO CTPOK. AIMUHUCTPATOP MO-
JKeT BOCCTAHOBUTH 0a3y JAHHBIX Ha MOMEHT BPeMeHHU, IPeAIeCTBYIOITNI
COOBITHIO, 1 TE€M CAMBIM AHHYJINPOBATH PE3YJIbTATHI OIITNOKH.

IIpo6iema ObIIa B TOM, UTO BOCCTAHABJIMBATEL 0a3y MPUXOAMIOCH I[EITKOM.
B Oracle8 sT0 orpannueHne OTYACTH CHSATO — CTAJIO BO3MOYKHO BOCCTaHAB-
JUBaTh Ha MOMEHT BPEMEHH OTHAeJbHOe TAabJMUYHOEe IIPOCTPAHCTBO MJIN
rpynny TaGJIndYHLIX IPOCTPAHCTE, TO €CTh MOMKHO BOCCTAHOBUTDH TOJIBKO Te
TabJIUYHbBIE IIPOCTPAHCTBA, KOTOPEIE COAepsKaT HyKHble 00beKThI. Ilpnuu-
Masd BO BHUMAaHNe pa3Mephl COBPEMEHHLIX 0a3 JaHHBIX, 9TO BeChbMAa II0JIe3-
HOE YCOBEepPIIIeHCTBOBAHNE.

OHAKO MTOJb30BATHCA 9TOM BO3MOYKHOCTBIO CJIeAyeT C OCTOPOIKHOCTHIO, TI0-
CKOJIbKY 00 HbeKThI, HaXOAAIINeCcA B HEKOTOPOM TaOJIMYHOM IPOCTPAHCTBE,
MOTYT UMETDh 3aBUCUMOCTU OT 00bEeKTOB B APYTIUX TAOJIUUYHBIX ITPOCTPAHCT-
BaX, CKa'KeM, OTPDaHMYEHUA CCHIJIOUHOM IeJIOCTHOCTHU. IIpeamosioskum,
TabJIMYHOE IIPOCTPAHCTBO Tablespacel comepkuT Tabauiry EMP, a TabJamnuHOE
mpocTpaHCeTBO Tablespace? — Tabauily DEPT, u 006e TabJaUIIbI CBA3aHLI Orpa-
HUYEeHUEeM BHeIIHero KJioua. Eciu BoccTaHOBUTH Tablespace? Ha 6ojee
paHHUI MOMEHT BpeMeHMU, ueM Tablespacel, To B Tabuauiie EMP MoryT oka-
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3aTbCS CTPOKM C HEJOIMYCTUMBIM 3HAUEHMEM BHEIITHEero KJiua, TaK Kak
cTpoka TabsauIlkl DEPT ¢ COOTBETCTBYIOIIUM IIEPBUUYHBLIM KJIIOUOM He ObLIa
BoccTaHOBJIeHAa. HoBBI MexaHusM perpocuexnun Flashback (ommucamnbrit
B cJIeAyIOIeM pasaene) u, B ocobenrocTu, Flashback Table nmpexniarator 60-
Jiee IIPOCTO# cII0c0o0 BOCCTAHOBJIEHUS TAOIHUIL.

Petpocnekuus (Flashback)

B Bepcuu Oracle9i 6b171a peanusoBana pempocnexyus (Flashback) — HoBBIHi
MMOAXOJ K BOCCTAHOBJIEHUIO, IIOMOTAIOIINI UCIIPABIATE MOCJIEICTBUS OIIIH-
00K moJib3oBaTeJieii. IlepBbIM IIpUMEPOM HOBOI TEXHOJOTUHU cTaja PyHK-
U PETPOCIEKTUBHBIX 3ampocoB Flashback Query. Ee uzmes mpocra. Bur
MOXKETe OTIPABUTh 0ase MAHHBIX 3aIIPOC, YKAa3aB KOHKPETHBIA MOMEHT
Bpemenu uam SCN. Cepsep Oracle BepHeT pesyiabTaT, Kak OyATO 3aIlpoc
OBl IPea'bABJIEH B yKasamHoe BpeMs. [Ipy 5TOM OH BOCIIOJIB3YyeTCI XPaHsI-
mieiica B cerMeHTaX OTKaTa MmH(popMaluei IJad PeKOHCTPYKIINU JaHHBIX,
a MOJIyYeHHbIe Pe3yJIbTAThl MOYKHO OyIeT NCHOJIb30BATh [IJIs UCIIPABICHU
IOCJIEACTBUI OIIINOOYHOTO AeHCTBIS.

B Bepcuu Oracle Database 10g MexaHM3M PEeTPOCIEKIIUU CYII[ECTBEHHO
paCIINPEH CAENYIOIINMY BO3MOKHOCTSIMU.

Pempocnexmugnutil 3anpoc ¢ eepcuamu (Flashback Versions Query )

BosBpamiaet Bce Bepcuu CTPOK, YIOBJIETBOPAIOIIUX 3aIIPOCy, 38 HEKO-
TOPBIN IPOMEIKYTOK BPEMEHM.

PempocnexmusgHhutit 3anpoc o mpansaxyuu (Flashback Transaction Query )
Bosepaiaer Bce uaMeHeHU s, IIPOU3BeeHHLIE YKAa3aHHOM TPaH3aKIIUeH.
Yoanenue c 603moxcHocmoio ommenvt (Flashback Drop)

VYioaneHHBII 00BEKT IIOMEINAETCA B KOP3WUHY — IJA BOCCTAHOBJICHUS
II0JIb30BATEI0 JOCTATOYHO U3BJIEUYb €r0 OTTYLA.

Pempocnexmuenasa maoauua (Flashback Table)
Bossparmiaer Tabauny B COCTOIHUY HA YKA3aHHBIM MOMEHT BPEMEHMN.
Pempocnexmusnas 6asza dannwvix (Flashback Database)

Bossparmaer Bcio 6a3y TaHHBIX B COCTOSHIHY HA YKa3aHHBIA MOMEHT Bpe-
MeHU. B HEKOTOPBIX CUTYAIlMAX MOMKET CIYKUTh 3aMEHOM BOCCTAHOB-
JIEHUIO Ha MOMEHT BPEeMEHMU.

Pempocnexmuenvte mouku eoccmanosaenus (Flashback Restore Points)

ITo3BosisieT OTMEHUTHh 3alJIAHNPOBAHHBIE H3MeHeHMs 0as3bl JaHHBIX,
MpUMeHAs ompejessieMble MoJab3oBaTenaMu MeTKu (BmMecto SCN miau
BpeMeHHBIX MeTOK). MosKeT ncmnosib3oBaThes B coueranuu ¢ Data Guard
u RMAN 115 peCUHXPOHU3AIIUU KJIOHA 0a3bl JaHHBIX.

B Bepcuu Oracle Database 11g 6b111a no6asiena komauga Flashback Trans-
action misa oTKarTa OTHe/IbHOM TPAH3aKIIMM 1 BCEX OT Hee 3aBUCAINUX IY-
TeM KCIIOJb30BaHMW NHMOPMAIIUN U3 CEIMEHTOB OTKATAa [IJis BOCCTAHOBJIE-
HUSA JAHHBIX B MCXOJHOM COCTOSHUM.
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M=s1 yixe ormeuanu, uto B Bepcum Oracle Database 11g moaBuiacsk oniusa
Total Recall Option, mo3Bossiiomas OpraHN30BaTh APXUB PETPOCIECKTUB-
ueix gaHubix (Flashback Data Archive). Ilpu cosmanum Takoro apxmsea 3a-
naeTcs IIepuoj coxpaHeHuA. B majmbHeleM omnepanuy oOHOBJICHUS U yaa-
JIeHUS IPOTOKOJHPYIOTCA B TaOJMHUIAX, COOTBETCTBYIOIIUX OTCJIEKHBae-
MBIM Tabaumam 0a3bl JaHHBIX. BKitounB B kKoMauay SQL mpemmoxkernue AS
OF c yxkasaHMeM KOHKPETHOr0O MOMEHTAa BPEMEHU, BbI HOJYUYUTE HaHHBIE
B TOM BH/[€, B KOTOPOM OHHU CYII[ECTBOBAJIN HA 9TOT MOMEHT. [IJIs1 3TOr0 mIpo-
CTO OTKATBIBAIOTCSA HEKOTOPHIE Ollepalny OOHOBJICHUA U YIaJIeHNd.

MonHbIN 0TKa3 LLleHTPa 06paboOTKM AAHHbIX

3amuTa OT MOJTHOTO OTKa3a OCHOBHOTO IIeHTpa 00paboTKU JAaHHBIX, B KOTO-
pom pa6oraer CYB]I Oracle, — menpocTas 3agaua. Opranusanus JOJIMKHA
TIIATEJbHO OIEHUTEL OIIACHOCTH, YI'POXKAIOIINE CHUCTEME, B TOM uuncie (pu-
3uYecKue MPUUYNHBI — CTUXUHHBIE 0eICTBUA U PUCKU OTKAa3a allapaTyphl.
Hanpumep, yrposKaioT Jiu MeHTPY 00paboTKM JaHHBIX HABOJAHEHU, ypara-
HbI WK 3eMmJjeTpscenuda? YacTo Jgu caydarTcs cOOM B CHCTEMe 3JIeKTPO-
cHabkeHUA? B mpempIAyIux M3LaHUAX 9TOM KHUTH TaKue COOBITHA, KaK
«TeppOpUCTUUYECKNEe aTaKW WU THaJeHue camMoJieTa Ha IeHTP o0paboTKU
IaHHBIX » , CUNTAJINCH MAJOBEPOATHLIMHU, K COKAJIEHUIO, TeIIePh OHU He BbI-
TJISAAAT YUCTO TUIOTETUUECKU MU,

3amuTa OT IIOJHOTO 0TKasa IeHTpa 00paboTKY JaHHBIX MOAPasyMeBaeT Mo-
HUTOPUHT U Pe3ePBUPOBAHUE €€ PA3JIUYHBIX COCTABIAIOININX, TAKUX KaK:

* jjeKTpocHab:KeHUe IeHTPa 00paboTKMU JaHHBIX
® cucTeMa BeHTUJISAINY U KOHIUIITMOHUPOBAHMS;

* pesepBUPOBaHUE cepBepa 6a3bl JaHHBIX;

® pesepBUpOBaHNE 0a3LI JaHHBIX;

® pe3epBUPOBAHNE JAHHBIX.

IlepBbie TP MIYHKTA 3TOT0 CIKCKA HAIPABJIEHEI HA IPEeIOTBPAIIeHre CO0eB
B pabore 1meHTpa 06paboTKYU NaHHBIX. PesepBupoBammue cepBepa 0a3bl gaH-
HBIX 324 CUeT IPMMEHEHHUS IIPOCTOr0 IepexXBaTa YIPAaBJICHUS IIPU OTKase
niu nogcucreMsl Real Application Clusters o6ecieunBaer 3amuTy ot ¢60s
y3Jia, HO He OT IIOJIHOI'0 Pa3pyIleHus [eHTPa.

Eciu or menTpa 06paboTKM JaHHBLIX HUUEro He OCTAHETCS, TO BOCCTAHO-
BUTBHCA TOCJIe KaTacTPOdbl MOMOTYT IIOCTeAHNEe ABa IYHKTA — Pe3epBUPO-
Bauue 0a3bl JaHHBIX U Pe3ePBUPOBAHNE TaHHBIX.

Oracle Data Guard: pe3epBHas 6a3a AaHHbIX
ansa obecneyeHns N306bITOYHOCTU
Bosmo:kHOCTE co3maTh (DPUBUUYECKYIO Pe3epBHYIO 0a3y JaHHBIX AJA obeciie-

yeHNA N30LITOUHOCTH 0a3bl JAaHHLIX IMoABUIachk B Bepcuu Oracle 7.3. B Bep-
cuu Oracle9i sTa nges moayunjia pasBuTHe — JOOABUJIACH IIOALEPIKKA JIOTH-
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PasBuBaloLmecs TEXHONOMUM:
pa3HeceHHbIN Knactep

HexoTopble MOCTABIIUKU yaKe ceiiuac IpeiaraoT KIacTepHbIe pe-
IIeHNsI, II03BOJIAIOIME Pas3HEeCTH Y3Jbl KJacTepa Ha PacCTOSHUE,
JOCTATOYHOE AJIS TOT0, UTOOBI OAMH y3€eJI YIleJell, JasKe eCJIU B MeCTe
pacIoJioKeH s IPyroro yaJja mpousoiger xaracrpoda. Ilpenmosa-
raeTcs, YTO MHOTHME CHUCTeMbI Ha 6asde grid-BeluncieHU 6YAyT pas-
BePTHIBATHCA MOAOOHBIM 00pazoM. O0BeAUHUTD B KJIACTEP Y3JIbI, OT-
CTOAIIME APYT OT Apyra Ha HECKOJbKO KMJIOMETPOB, ITO3BOJIAIOT
CJIOKHBIE TEXHOJOTMY BBICOKOCKOPOCTHOTO COeIuHeHusA, padoTaro-
e Ha OOJBINMUX PACCTOAHUAX. B KakIoM y3je mOoAIep:KUBaIOTCs
3epKaJbHbIe KOIINY BCeX AUCKOB, YTOOBI paboTa MOTJIa IPOIOIMKATD-
¢ Jaske MPU IIOJHOM BBIXOJIe U3 CTPOs APYroro yaJa.

Takue pelleHns BBITJISAAT OUeHb IPUBJIEKATEJIbHO, IIOCKOJIbKY OJ-
HOBpeMeHHO obeclieunBaiOT pe3epBUPOBaHIe cepBepa 0a3bl JAHHBIX
¥ IeHTpa 00paboTKu JaHHBIX. Ecam KaKoii-To yses (Mau comepska-
U ero IeHTpP o6paboTKM JAaHHBIX) BRIAAET U3 CTPOA, TO yIIpaBje-
HUe IepexXBaTUT APYToii MeHTp 00paboTKM JaHHBIX.

Bojee mpocToii mMoaxoj, MPUMEHAEMbIM IIPU OpraHu3aluy XpPaHU-
JININ, MTaHHBIX, 3aKJIOUYAETCS B TOM, UYTOOBI peaar30BATh PEIIeTKU
B OCHOBHOM U Pe3epBHOM IieHTpax. CrenuaabHble CIleHAPUU HU3BJIe-
YeHUS JAaHHBIX M3 UCXOAHBIX CHCTEM OJHOBPEMEHHO 3arpysKaioT oba
xparuanmia. Eciiu Kakoii-To 13 KOHEUHBIX Y3J0B BEIXOAUT U3 CTPOS,
To 3amaua ETL ocTaHeTcsa B ouepeau 1 OyAeT BBIMOJIHEHA IIOCJTIE BOC-
CTAHOBJIEHUS OTKAa3aBIITell CUCTeMBI.

YyecKoil pe3epBHOI 0a3bl JaHHBIX. COOTBETCTBYIOIUI HAOOP (YHKIIUK HAa-
s3prBaeTcs Oracle Data Guard.

WUnes pusuueckoit pesepBHOI 0a3bI IPOCTa — CO3AATh KO (aiiaoB 6a3nl
IaHHBIX B IPYTOH cucTeMe, TOCTaBJIATh TyAA JKYPHAJbBI IO Mepe UX 3amoJI-
HeHUS ¥ MPUMEHATL XpaHAIIHecs B HUX M3MeHeHUSA K pe3epBHOI Oase.
B pesynbTaTe pesepBHas 6asa JaHHBIX JIUIIb HEHAMHOT'O OTCTAET OT OCHOB-
HoM. Ecsiv ocHOBHAaA cucTeMa BBIAET U3 CTPOS, TO OyIeT OTKPHITA Pe3epB-
Haa 6as3a, KoTopada craHer paboueii. ITorepAHBI MOTYT OBITH TOJBKO U3Me-
HEeHUs, IPOU3BeJeHHbIe TPAH3AKIIUAMU B TeX ;KypHajJax, KOTOPbIe He ObI-
JIV JOCTaBJIEHBI Ha pe3epBHYIO cucteMy. Ha puc. 11.10 mokasaHa cxema op-
raHU3aluU Pe3epPBHOM 6a3bl JaHHbBIX.

dusnuecKasa pesepBHaA 0a3a JAHHBIX MO3BOJSIET OCBOOOAUTHL OCHOBHOM
cepBep, HAIIPUMeED, OT FeHePAIlul OTUYETOB B KOHIle pabodero JHA, OCTABUB
eMy 0oJiee IPUOPUTETHBIE 3aa4Un.

Ho Berxona Bepcuu Oracle Database 10g apxuBHBIe KypPHAJIBI, JOCTABJIEH-
HbIE C OCHOBHOI1 CHCTEMBI, HeJIb3s OLIJIO IPIMEHUTH K Pe3epBHOii 6a3e gaH-
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Pabovas cuctema Pe3epBHas cuctema
(Hbto-Wopk) (Monpon)

Pa6oyas 6a3a faHHbIX
KOMMpYeTCs Ha PE3ePBHYI0
cucTemy

PesepsHas cucTema
3anyCKaeTCs B PeXMMe
PE3ePBHOr0 BOCCTAHOBIIEHNS

APXUBHbIE XYPHaTbI ApXVBHbIE XYpPHabI
— - Sksemnsp ' Oksemnnsp  COSHAIOTCA B OCHOBHOM
Oracle " Oracle cucTeme, A0CTaBRATCA
Ha Pe3epBHyI0
1 TaM NPUMEHS0TCA

Ecnu ocHoBHas cuctema
basa farHHbIx Konusi 6a3bl faHHbIX BbIXOZWT U3 CTPOS,

aKTUBUPYETCA pe3epBHad

Puc.11.10. Pesepsuas 6a3a 0aHHbLX

HBIX, IOKA Ta ObljIa 3aHATA reHepaliueil oTuyeToB. BoccTaHOBIIEHME MOYKHO
OBLIIO IPOMOJIKUTH TOJBKO IIOCJ€e 3aKPBITUS Pe3ePBHOII 6a3bI. ATOT (haKTOP
CYILIECTBEHHO yBEJMUYMBAJ BPeMs, HEOOXOAMMOe IJI CUHXPOHU3AIUN pe-
3epBHOI 0aswl ¢ ocHOBHOI. B Bepcunu Oracle Database 10g mossBuiach Bo3-
MOJKHOCTh HaKaTa M3MeHEeHUI B peaJlbHOM BpeMeHH cpasy IIocje moJyde-
HUSA apXUBHBIX JKYPHAJIOB.

dusnueckas pesepBHasa 6asa craJa eie 6oJiee mosesHoit B Bepcuu Oracle
Database 11g, mockoabKy ycraumoBienHnasa onnusa Active Data Guard Op-
tion mosBoJisgeT BaM ompaInBaTh pesepBHYIO 6a3y B TOT MOMEHT, KOT1a Ha-
KaTbIBalOTCA M3MeHeHHus. B pe3yjbraTe BCeX 9TUX YCOBEPIIIEHCTBOBAHUMI
0asy maHHBIX, IPeJHA3HAUEHHYIO IIPEKAe BCero AJsl BOCCTAHOBJIEHUS II0-
cjie KaTacTpoUuecKOro OTKas3a, MOYKHO MCIIOJB30BATh TaKiKe AJIA pas-
TPY3KU OCHOBHOM WJIU [IJIsI Pe3€PBHOTO KOTTMPOBAHUS, UJIN KaK IIaTQopMy
IJISI TECTUPOBAHUSA MOTU(PUKAIIIIN.

JNlornyeckas pesepBHas 6a3a gaHHbIX

Omnusa Oracle Data Guard Tax:ke I03BOJIsIET OPraHU30BATH JIOTHUYECKYIO
pesepBHYyIO 0a3y JaHHBIX. B 9TOM cayuae cTaHZAPTHBIE apXUBHBIE JKYpPHAa-
abl Oracle TpamcopMupyorcsa B Habop SQL-TpaH3axkiuii, IpruMeHaeMbIX
K OTKpPBITOI pesepBHOM 6ase maHHBIX. Jlormueckas pesepBHad 6asa mam-
HBIX (pUBUUYECKU OTJIMYAETCA OT OCHOBHOM M MOKET pellaTh APyTrue 3aaa-
yn. Hanpumep, OCHOBHYIO 0a3y JaHHBIX MOKHO IIPOUHIEKCUPOBATH IJIA
00paboTKM TpaH3aKIHii, a Pe3ePBHYIO — AJd OPraHM3alul XPaHMUIHIA
maHHBIX. Ho JJornyecKu OCHOBHAA U pe3epBHAsA 0a3bl JAHHBIX OJAMHAKOBHI,
IMO09TOMY Pe3epPBHYI0 6a3y MOKHO MCIIOJIb30BaTh B CIyuae, KOTZAa OCHOBHASA
BBIXOAUT U3 CTPOsi. 3anucu 00 OTKaTe U3 aDXUBHBIX JKYPHAJIOB, JOCTABICH-
HBIX U3 OCHOBHOI CHCTE€MBbI, MOKHO CPABHUTH C 3alIUCAMU 00 OTKaTe B JIO-
TUYeCKOM pe3epBHOI 0ase, UTOOLI 3AI[UTUTHCA OT IIOTEHIIMAJILHON IIOPUYN
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mauabix. Haunnasa ¢ Bepcun Oracle Database 10g sK3eMILIAp JIOTAYECKOMR
pe3epBHOM 6a3bl JAHHLIX MOYKHO 3aIyCTUTh, HE OCTAHABJINBAA OCHOBHYIO.

YnpaBneHue ¢yHkumen Oracle Data Guard

Bpoxep Oracle Data Guard peanusyeT MOHUTOPUHT U yIIpaBJjieHUe (hu3nuUe-
CKUMH U JIOTUUECKUMU Pe3ePBHLIMU 0a3aMM1 JaHHBIX M COOTBETCTBYIOIITUM U
KoMIloHeHTaMu. [[Jig mepexBaTa yIpaBJIeHUA IPU OTKase JOCTATOUYHO OJTHOM
kKomaugel. B cocrase Oracle Enterprise Manager numeercs rpadpuuyecKuil MH-
tep@eiic Data Guard Manager mjs1 co3maHusi, MOEUTOPUHTA U YIPABICHUA
pesepBHOiT 6a3oit mamubix. Haunuas ¢ Bepcuu Oracle Database 11g mpo-
rpamma SQL*Plus Tak:xe mognep:xuBaer SQL-KoMauabl 115t paboTsl ¢ Da-
ta Guard u 3agaHusA TapaMeTPOB MHUIIMAIN3AIUN.

B Bepcuu Oracle Database 10g B Data Guard 6bLma mo6aBiaeHa mogaepsxKa
CO3JaHUA 1 VIIPABICHUA KOHPUIYPAIUAME, COAEPKAIMMY OCHOBHEIE 1 Pe-
3epBHBIe 60a3bl fauHbIX HA RAC-Kiacrepax. Teneps Data Guard ucmnoansy-
et cay:x0bl Cluster Ready Services.

Bo3MOXKHble MPUYUHbI NOTEPU AaHHbIX MPU HANN4YUN
¢dusmnyeckon pesepsHom 6a3bl

IloTrepars mamHbBIe MOYKHO JasKe B TOM cJydae, KOTJa OpraHu30oBaHa (DU3u-
yecKas pesepBHadA 6asa. EcTh Tpu MOTeHIIMAJIBHBIX IPUUYKNHEL IIOTEPH JaH-
HBIX IPU OTKAa3€ OCHOBHOM CHUCTEMBbI:

® B Pe3epPBHYIO CUCTEMY He OBLIU JOCTABJIEHBI ADXUBHBIE YKYPHAJILI;
® 3aloJHEHHBIE OIlePATUBHBIE JKYPHAJIHI eIlle He ObLIM apXUBUPOBAHBI;

* TeKYIUI OIePATHUBHLIN KYPHAJ HE CTAHOBUTCS KAaHIHUAATOM HA apXu-
BaIlUIO, TOKA He TPOU30HAeT mepeKIIoUeHe JKYyPHAJIOB.

Kaxpast us aTux mpobJieM pelraeTcs Io-pasHoOMY (CM. Cieqyioliue paszie-
JIBI).

KOI'II/IpOBaHI/Ie APXUBHbIX XXYpHaNoB Ha pe3epBHYI0O CUCTeMy

Ho Beixoma Bepcuu Oracle8i KonmupoBaHUe apXUBHBIX JKYPHAJIOB U3 OCHOB-
HOM CHCTEMBbI Ha Pe3epPBHYIO He OBLIJI0 aBTOMATHU3MPOBaHO. MOKHO OBLIO
BBIOpPATH JII00OI METOJ KOIMPOBAaHUA (PAMIOB IO CEeTH — HaIpUMep, KaiK-
aele N MUHYT 3allyCKaTh ITaKeTHOe 3aJaHue, KOTOpPoe KOMUPOBAaIo ObI Ha
PE3EPBHYIO CUCTEMY apXUBHBIE JKYPHAJBI. B ciiyuae oTKasa OCHOBHOI cuc-
TeMblI ObLiTa OBI TOTepAHAa nHpopMalusa 06 oTkarte (a, 3HAUNUT, U JaHHLIE) He
6osee, ueM 3a N MUHYT, IJIIOC BCe U3MEHEHUsA, XPAHAIINIECI B TEKYIIEM
OIlepaTUBHOM JKypHAJIE.

B Bepcum Oracle8i ObLi1a peannsoBaHa MOAAEP/KKA apXUBUPOBAHUA KypHA-
JIOB KaK B yKasaHHOe MeCTO Ha OCHOBHOM CepBepe, TaK U Ha HECKOJIbKO yaa-
JIEHHBIX cepBepoB. T'eM caMbIM aBTOMATU3UPYETCS KOMHPOBaHUE U IPUMe-
HeHMe JKYyPHAaJ0B K OJHOM MJIM HECKOJbKUM pPEe3epPBHLIM 0asaM NaHHBIX.
CiiemoBaTeIbHO, TEPAIOTCA TOJBKO M3MEHEHUS, XPAHAIUECSI B 3aII0JIHEH-
HBIX, HO elIle He IO KOHIIa apXUBUPOBAHHBIX JKYPHAJIAX, a TAKKE B TEKYIIEM



344

Inasa 11. Oracle v Bbicokas LOCTYNHOCTb

omepaTuBHOM KypHajyie. Kpome Toro, Oracle aBroMaTHuecKu IpHUMeHsIET
apXUBHBIE JKYPHAJBI K Pe3ePBHOM 0ase IO Mepe UX IMOCTYILICHNS.

B Bepcum Oracle9i mo6aBmiiach BO3MOXKHOCTBH 3aJaTh PEXKUM OTCYTCTBUS
OTePU JaHHBLIX HA Pe3ePBHOMU MalnuHe. B aToM ciryyae Bce UBMeHEHUS CUH-
XPOHHO COXPAHSIOTCS HEe TOJIbKO B JJOKAJIbHOM, HO U B YIaJIEHHOM KypHa-
Jae. Tem caMbIM rapaHTUPYETCS, UTO IePeKJIIOUeHe Ha Pe3epPBHYI0 6a3y BO-
0011le He IpUBEAET K IoTepe MaHHBIX. HeTpyaHO moragaThcsA, YTO B TAKOM
peskuMe MPOU3BOAUTEIBHOCTD ITaJlaeT, MOCKOJIbKY JI00aa 3auCh B JKypPHAJ
IOJIJKHA OBITH IPOAYOJIMPOBaHA U B YAAJEHHOM KypHasie. MoKHO 3a7aTh
TAaM-ayT AJIA 3allMCH B yAAJEeHHBIN JKypPHAJ, YTOOBI OO ceTH He IIPUBEJ
K OCTaHOBKe paboThl 6a3bl JTaHHBIX.

Ha cayuaii, Korga Kakasi-To moTeps JaHHBIX JomycTuma, B Bepcum Oracle
Database 11g peanusoBana BO3MOMKHOCTE OBICTPOTO IIepPeXBaTa yIIPaBIeHNIA
IIPX OTKa3e IIPN YCJIOBHUHN, UYTO O6’I:€M IIOTePAHHBIX JAHHBIX HEe IIPeBOCXOIUT
Imopora, 3aJaHHOI'0 aIMUHUCTPATOPOM. BEIIIe yiKe 0TME4aioch, UYTO B BEP-
cuu Oracle Database 11g ¢usuueckasi pesepBHas 0asa crajua 0oJiee IIoJIes-
HOM, TaK KaK PaspeleHo OIPAaIllNBATD €€ BO BpeMsI IIPIMEHEHN s XY PHAJIOB.

HeapxunBnpoBaHHas uHgopmaumsa ob oTkarte
M posb reosepKanupoBaHuns

Ecau Tpebyercsi, 4TOOBI IPU OTKAa3€ OCHOBHOI CHCTEMBI He TepsInuch BOOO-
e Hukakue 3a)MKCUPOBAHHBIE TPAHBAKIIUY, & PEKUM OTCYTCTBUSA IIOTE-
PU TaHHBIX BAC He yCTPamBaeT, MOYKHO OPraHM30BaTh 3€PKATbHOE KOIIHUPO-
BaHWe BCEX OIlepalinil 3alKCHU B JKYPHAJI M yIPABIAAOINMI (Paily ¢ OCHOB-
HOM CHCTEMBI Ha PE3EPBHYIO.

HocTuub TAKOTO YPOBHA HAEKHOCTH IIO3BOJISIET TEXHOJIOTUS AUCTAHIINOH-
HOTO 3€PKAJIUPOBAHUS, KOTOPYIO MHOTA HA3BIBAIOT 2€03ePKAJLIUPOBAHUCM.
CyTb ee B TOM, UTO BCe OIlE€paIlMU 3aIllMICH B OIePATUBHBIE *KYPHAJBI U YII-
paBasmoIue (Paiijbl CMHXPOHHO ITIOBTOPAIOTCA B pPe3epBHOU cucrteme. s
IIPOCTOTHI MOXKHO TaKiKe OpPTaHM30BaTh TI'e03ePKAaJIUPOBaHUE KaTajora
C apXUBHBLIMHU KypHAJIaMU, TOTAa BCe apXUBHBIE JKYPHAJIBI OYIyT aBTOMA-
TUYECKU KONMMUPOBATHCA HA Pe3ePBHYIO cucTeMy. TaKo HOAXO0M MOYKET yII-
POCTUTH 3KCILJIIyaTaluio, IHOCKOJBKY BCe IOTPEOHOCTU 3€PKAIUPOBAHUA
obecmeunBaIOTCA €IUHBIM PeIleHneM, BMeCTO TOTo YT00bI mopyuaTthk Oracle
KOIIMPOBATh TOJIbKO apXWBHBIE KYPHAJBI, a A KOMUPOBAHUA APYTUX
Ba’KHBIX (haiijI0B IPUMEHATh re03ePKaInpOBaHIe.

T'eozepkanupoBaHme OIEPATUBHBLIX JKYPHAJIOB O3HAUAET, UTO Ka'KJasd 3a-
durcupoBaHHAA TPaH3AKIUA IPOTOKOJUPYETCA OSHOBPEMEHHO B OIlepa-
TUBHBIX JKyPHaJIaX Ha OCHOBHOI U pedepBHOI cucteMme. Ha nepechliKy naH-
HBIX O TPAH3AKIIMAX B PE3EPBHYIO CHCTEMY 3aTpauuBaeTcs BpeMA. B 3aBu-
CHUMOCTH OT PACCTOAHUSA U XapPaKTEePUCTUK CETU I'e03ePKATUPOBAHIIE MOYKET
MIPUBECTH K CHUMKEHUIO MIPOU3BOAUTEIHLHOCTH, IIO3TOMY CJIEAYET TIIATehb-
HO IIPOTECTUPOBATh, KaK OHO OTPA3UTCS Ha paboTe Ballei 6a3hbl JaHHBIX.

TeoseprkanupoBaHue obecneunBaeT HanboJiee IOJHYIO 3aIUTY OT cO0eB Oc-
HOBHOI CHCTEMBI, HO ABJSETCA JOBOJBHO JOPOruM permreHueMm. Heobxomm-
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MO OIIeHUTh, CTOUT JU yIepb OT MoTepu AAHHBIX B HEapXUBUPOBAHHBIX
JKYpPHaJIaX W TEKYIIleM OIePaTUBHOM KYypHAaje TeX JeHer, KOTOpble IpU-
IeTcs MOTPATUTh HAa MPpuoOpeTeHne CIOKHBIX NUCKOBBLIX IMMOJACUCTEM U BBI-
COKOCKOPOCTHBIX JUHUM CBA3U, HEOOXOAUMBIX AJIA OpPraHMU3aI[MU IPOo3pay-
HOTO reo3epKaJInpoBaHusA. [JOMOTHUTEIBbHYI0 HHPOPMAIIUIO O re03ePKaJIu-
poBaHUM CM. B IPUJIOKEeHUU B.

PeweHuns pnqa pe3epBnpoBaHNA AaHHbIX

PesepBupoBanue ganusix (redundant data) — erre oguu crroco6 cTpaxoBKU
OT BBIX0/Ia OCHOBHO CUCTEMBI U3 CTPOS. OTOT IIOJXO0M OTJINYAETCS OT Opra-
HU3aIluu pPe3epBHOM 0asbl, MyOJHPYIONIe OCHOBHYIO 0asdy meiamkoM. Pe-
3ePBUPOBAHME OCYIIECTBJIAETCA IIyTeM XPAHEHUS KPUTHUUECKUX JaHHBIX
B COBEPIIeHHO Apyroii 6ase manunix Oracle ¢ mHOM cTpyKTypoii. Pesepsu-
pyIioTcsa caMu JaHHbIe, a He 6a3a JaHHBIX. ECIu OCHOBHAS CHCTEMAa BHIMIET
U3 CTPOs, TO IIOJIHb30BATEIN CMOTYT IIPONOJIXKUTEH Pa0dOTy ¢ JaHHBIMU, XPa-
HAITMMUCA BO BCIIOMOTaTeJILHOI 6ase.

s pesepBupoBanusa maHHBIX Oracle mpegyiaraer cpeicTBa CUHXPOHHOM
¥ aCUHXPOHHOM pemaukanuu. s IpOCTOTHI B MOCIEAYIOIIUX pasgesiax
MBI PACCMOTPUM TOJIBKO PEIIMKAIIMI0 ¢ IBYMS CHCTEMAMMU — OCHOBHOM
¥ BcriomoraresbHoi. OgHako umedTe B Bumy, uto Oracle mommep:xkuBaeT
Tak:ke N-myTeByo u cuMMeTpuuHyio (multimaster) pemnukaiuio, Korga
BCE CHCTEMEI PeILIUIUPYIOT JaHHbIE APYT APYTY.

CI/IHXpOHHaﬂ N aCMHXpPOHHAaA peryinkauus

B sr000M cIieHapuu peIIMKaIuy UMeeTCA OCHOBHAA MCXOAHAS CHUCTeMa,
Tle TaHHBIE BOBHUKAIOT, M BCIIOMOTAaTeJbHAA CUCTEMa, KyJa OHU Iiepena-
orcsa. (B cayduae cMMMETPUUYHOM PEIIMKAINY MCXOTHBIX CHCTEM MOXKET
OBITH HECKOJIBKO, IPUYEM OJHA U Ta JKe MaIllMHa B OZHOM IIJIaHe PEeIlInKa-
U MOJKEeT UTPaTh POJIb OCHOBHOI, a B APYroM — BCIloMoraTebHoii.) Ilpu
IIPOEKTUPOBAHNY IJIAHA PEILINKAIIUYU CJIEeLYeT PEIINTb, Ha CKOJBKO JaH-
HBIe BO BCIIOMOTaTEJIbHOM CUCTEME MOTYT OTCTAaBaTh OT JAHHBIX B OCHOBHOM
cucteMe. OTOT IIapaMeTp HasbIBaeTCA pacxoxcoerHuem 8 0aHHblx. s pea-
ausanuu permaukanuu Oracle cosmaeT Tpurrepbl HajJ BCeMU YKa3aHHBIMU
TabauIlaMu. OTU TPUTTEPHI cpabaThIBAIOT IMPU BHINOJHEHUU JIIO00I TpaH-
3aKIMU B OCHOBHO# cucTeMe U J100 OOHOBJIAIOT JaHHbBIE BO BCIIOMOTATEb-
HOH! cucTeMe B paMKaXxX TOH ’Ke TPaH3aKIUU (CUHXPOHHAA DENnAUKAUUS),
60 IIOMEIIAIOT 3aIIUCH B 0UePeab OTJIOKEHHBIX TPAHBAKIINUH AJ1s OOHOBJIE-
HUA BCIIOMOTATEeJIBLHOI CUCTEMEI B OyAYyIIleM (ACUHXPDOHHAS PENAUKAUUSL).

B macTosIee BpeMs CpeACTBa PEILIMKAIMY BKJOUEHBI B npoayKT Oracle
Streams. OH COZEP:KUT KaK PEIJIMKAIIUIO HA OCHOBE KYPHAJIOB, TaK U IO~
cucremy Advanced Queues (cm. riaasy 13).

IIpu opranusanuu nHGPACTPYKTYPHI PEIINKAIIUY HYKHO YUYUTHIBATH CJIe-
AYyIOIye KJII0UeBble BOIIPOCHI.
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Maxcumanvroe donycmumoe pacxoxcoenue 6 OQHHbLY

Yem MeHbIIIE PACXOXKIEHNE, TeM 0OJIbIIe IMIPUXOAUTCA BBIIOJHATH OT-
IeJbHBIX AEMCTBUM IO PEILIMKAIlUU. Y BeJIUUYUBAs PacXOo:KIeHUe, BbI
CHII)KaeTe MOTPe6GHOCTD B pecypcax, HeOOXOMUMBIX /IS PEIINKAIUA.

Tpebosarus Kk npou3eodumesbHOCmu

IIoCKONIBKY pemIuKanusa MmoTpebJisgeT pecypchl, IIPOU3BOAUTEIbHOCTD
Mosker camsuThbesa. Oguaxo B Bepcum Oracle Database 10g mozcucrema
Streams MokeT codupaTh JaHHBIE U3 JKYPHAJIOB, UTO 3aMETHO CHUKAET
BJIAMSAHNE PEILINKAIIMY HA Pa00Ty 0a3bl JaHHBIX.

Ilponycknas cnocobrnocmsv cemu

ITockoAbKYy pemauIupyeMble NaHHbIE TepefaloTcAd MO CeTU, CJeqyeT
OPUHATH BO BHIMAHIE JOCTYIIHOCTEL 3TOTO pecypca.

Paccmosinue mencdy uenmpamu oopabomru 0aHHbLX

YeMm 60JIbIIE PACCTOAHIME, T€M OOJIbIIle BpeMeHN 3aHuMaeT (PU3ndYecKas
mmepegavya JaHHBIX, UTO, KOHEYHO, CKa3bIBAETCA Ha PaboTe IPUIOKEHUMA.

CmabuavHocmb pabomul cucmemuvl U cemu

Ecnu cucTemMa nau ceTh BRIXOAAT U3 CTPOS, TO BCE PEILIUIITUPYyeMbIe JaH-
HBIE, aJ[pecoBaHHbIE 9TOH CUCTeMe MU IlepeaBaeMble 110 ATOH ceTu, He
OynyT nmonmyuenbl. Korga pecypc cHOBa HauHeT paboTaTh, 00paboTKa Ha-
KOIMBIIINXCS OTJIOKEHHBIX JaHHBIX MOKET 3aMeAJUTh IPOoIleaypy BOC-
CTAHOBJIEHUS IT0CJIe cOOos.

Vposenv kearugurayuu adMuHUCMPamopos 6a3vt OGHHbLX

,Hame caMbIi HpOlIYMaHHLIﬁ ILJIaH MOJKET OBbITH CB€JIeH Ha HeT aJMUHN"
CTpaTopoM, He SBHAKOMBIM C IIDMHIITUIIaMU PEIlJINKaIluu.

Ha puc. 11.11 mokasaHo npuMeHeHe CHHXPOHHON 1 ACUHXPOHHOM Perin-
Kanuu.

CUHXPOHHAS PeILINKAaIlusd, WU PeIlinKalius B peaJbHOM BpeMeHU, IpPHU-
MEeHsIeTCs, KOT/Jla HeJOIIyCTUMbLI HM PacxXo:KIeHHe B NAaHHBIX, HU HOTeps
TaHHBIX. [JaHHBIE B OCHOBHOM 1 BCIIOMOTaTeJIbHOM CHCTEMaX 00:13aHbl OBITH
B TOUYHOCTU OJAMHAKOBLIMH B JIIO0OOH MOMEHT BPpeMEHH’ M OTPaKaTh BCe 3a-
¢duKcupoBaHHbIe TPAaH3aKI[MKU. BLIIOoIHEeHE 0001 TPAaH3aKI[UU B OCHOB-
HOI cucTeMe HTPUBOAUT K cpabaThbIBaHUIO TPUTTEPA, KOTOPBLIN BHIBLIBAET
OPOIEyPHI BO BCIIOMOTATEJIBbHOM CHCTEME AJIA BOCIIPOU3BEJEHNA TPAaH3aAK-
nuu. IIpy CMHXPOHHOHN pemJuKanuy IPUMEHSEeTCI MeXaHu3M pacipene-
JIEHHBIX TpaHBaRHHfI, ROTOpBIﬁ yBeJInuynuBaeT BPeMsA BBIIIOJIHEHNA BCeX
TpaH3aKI[Uil B OCHOBHOHU cucTeme. IIpreMieMbl i TaKye JOIOJHUTEIbHbIE
U3IepP:KKHU, periath BaMm. KpoMe TOro, CHHXpPOHHAA PEIINKAIINSA IIPUBOIUT
K IIOSIBJIEHUIO B3AaMMO3aBUCUMOCTH MEKAY CUCTEeMaMM — BCIIOMOTraTeJIbHasa
cucTeMa UM BeAyllas K Hell ceThb JOJKHBI padoTaTh, MHAYE OCHOBHASA CHUCTE-
Ma BOOOIIle He CMOXKET BLIIOJHATL TPAH3AKI[UN.

I pesepBUPOBAHUSA JAHHBIX MOMKHO TaKiKe BOCIIOJNIL30BATHLCA ACHMHXPOH-
HOM, NIV OTJIOXKEHHOH, perinkamueii. B aTom ciayuae TpaH3aKIIUK, BHIIOJI-



PellleHWs AN pe3epBUPOBaHMS AaHHbIX 347
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Puc. 11.11. IIpumenenue peniukauyuu 015 pe3epsuposanus 0aHHbLY

HEHHBIE B OCHOBHOI cHUCTeMe, PEeILINIIMPYIOTCS BO BCIIOMOTraTeJIbHYIO C He-
KoTopoi 3amep:kkoii. [loka nusmMeHeHu s, ITIOMeIIleHHbIE B oUuepenb OTJIOKEeH-
HBIX TPaH3aKIMH, He IOIaAyT BO BCIIOMOTATEJLHYIO CHCTEMY, TAaHHBIE
B ABYX 0asax OyayT pasamuaTbcs. Ecau ocHOBHaA 6a3a JaHHBIX OKaKeTcs
0e3BO3BPATHO IIOTEPSHHOI, TO BCEe HENOCTABJICHHBIEC TPAH3AKIIUY B OUepe-
IU TaKKe IMOTePSIIOTCA.

BeJII/I‘II/IHa pacxoxgeHusd B JaHHBIX N 06'I)eM IIOTEHIINAJIBHO yTPAUYeHHBIX
13-3a PACXOKIEHUA JaHHBIX — OUeHb Ba’XKHbIE (DaKTOPHI IIPU KOHPUT'YPUPO-
BAHMU ACUHXPOHHOHN pemnukanuu. Kpome Toro, aCHHXpOHHAS PEILINKAIINS
IIO3BOJISIET OCHOBHOM CHCTEME IIPOJOJI:KaTh PaboTy, Haske €CIU CeTb WU
BCIIOMOTATeJIbHAS CHUCTEMAa BBIMAET U3 CTPOSA, TOTAA KaK A CUHXPOHHON
pemInKanuu paboTOCIOCOOHOCTh BCIOMOTraTeJIbHOI CHUCTEMBI — Heo0x00u-
Mmoe ycinoBue. C CMHXPOHHOM pelinKaIleil cBA3aHbl JOTOJHUTEIbLHBIE Ha-
KJIaJHBLIE PACXOILI IIPY BLIIIOJIHEHN Y TPAH3aKI[UI B OCHOBHOI CHCTEMe, I10-
STOMY CJIEAYET TIAaTeJbHO aHAJIN3NPOBATE TPEOOBAHMA K IIPOIIYCKHOM CIIO-
COOHOCTH M BC€ TeCTHPOBaTh. Kak IpaBMIo, U3JEePKKU HAa ACHHXPOHHYIO
PEILINKAIINIO HUKEe, YeM Ha CHHXPOHHYIO, IIOCKOJIbKY Ilepefadya n3MeHeHIi
IIaKeTOM JOoCTaTouHO s(pdexTuBHA. HO maske aCHHXPOHHAS PEILINKALAA He-
CKOJIBKO 3aMeJisieT paboTy OCHOBHOM CHCTEMBI, II03TOMY CJIeLyeT TeCTHIPO-
BATh BJINAHNE 000MX BUAOB PEILINKAIY Ha IIOoBeJeHNe 6a3hl JaHHBIX.

YCTapEBLUI/Ie MeToAbl pe3epBNpPOBaHNA AaHHbIX

ObecneunTh pe3epBUPOBaAHUE JAHHBIX ITIO3BOJIAIOT ¥ CTAHAAPTHBIEC YTUIUTEI
Oracle. HcTopruecKy OQHUM M3 CAMBIX PACIPOCTPAHEHHBIX METOI0B KOIIK-
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poBaHmusA OBLI MPOCTEHINNI 3KCIOPT COAEPIKUMOT0 0a3hl JaHHBIX B (haila
¢ momotibio yruanuTsl Oracle Export. 3aTeM 5ToT JBOMYHBINA (hailJ MOMKHO
OBLIIO TIepeaaTh Ha JI0YIo moageps;xkuBaemyto Oracle miaTgopmMy 1 UMIOP-
THPOBATH B APYryio 6a3y ¢ momoInbo yruanuTsl Oracle Import. Takoii moxa-
XOJ W celuac IO3BOJISIET Peajim30BaTh IPOCTYIO (hopMy pe3epBUPOBAHUSI
ITaHHBIX, €CJIX TOJBKO UX 00'beM He CJIUIITKOM BEJIUK.

B Bepcuu Oracle 7.3 ObLI peain3oBal MeXaHUu3M npsamozo skcnopma (direct
path export), paboratomiuit mpumeprno Ha 70% OBICTpee TPATUIIMOHHOTO.
WN36e:xaTh HaAKJAOHBIX PaCXOI0B, CBOMCTBEHHBIX OOLIUHOMY 3KCIIOPTY,
yIaeTcs ¢ IIOMOIIbIO IPSIMOTO JOCTYyIIAa K JaHHBIM B (paiiaax Oracle. B Bep-
cuu Oracle Database 10g u GoJiee MO3IHMX SKCIOPT/UMIIOPT paboTaeTr ro-
pasmo OnIcTpee, YeM B IIPEABLIAYINNX. OTOT MEXAHN3M, YacTO HAa3bIBaeMBbIi

3KcnopTt/MMnopT,
pe3epBHas 6a3a paHHbIX UK pennukaums?

Bce paccmoTpenHble B 9TOI TJIaBe CPEICTBAa IMO3BOJISIOT B TOH WU
VHOU Mepe 3alUTUTLCA OT IOTePU KPUTHUUYECKU BAYKHBIX JaHHBIX,
B TOM umcJjie 1 0a3bl JaHHBIX IeankoM. Ho KaKoe JyuIlie BCero oTee-
yaer BaIlIuM TpeboBaHuAM ?

Ha mHoOrme TexHmuYecKHe BOIIPOCHI TAKOT'O POLA CYIIEeCTBYET CTAH-
IapTHBIA OTBET: «KOTJa KaK». JOKCIOPT/UMIIOPT — B UCXOTHON JIu
dopwme unu B Buzme Oracle Data Pump — mpocToit 1 mpoBepeHHBI Me-
TOL4, HO CBOHCTBEHHBIE eMy BPEeMEeHHBbIe 3P KKH YBEJIHNYHNBAIOT
IITaHCHI TTIOTEePATH JaHHBIE B caydae c0os. IlepeHocuMble TabIuUHbIE
IPOCTPAHCTBA 00ECIIeUNBAIOT TY K€ (PYHKIMOHAJIbHOCTD 1 60JIee BhI-
COKYIO IPOM3BOMUTEIbHOCTh, HO II€HOM O0O0JbIeil IpaHyJIAPHOCTHU.
dusnuecKkas pesepBHasa 6a3a JaHHBIX, KAK IPAaBUJIO, COKpPAIaeT KO-
JINYECTBO MOTEPAHHBIX JaHHBIX, a IIOcJe IosABJIeHusd B Bepcuu Orac-
le9i pexumMa KonmupoBauusa 6e3 IOTePh II03BOJISAET AAXe CBECTH IIoTe-
PY K HYJIO; OTHAKO AJIA BHEAPEHUs TAKOrO pellleHUs HeoOXOIMMO
JIOpOrocTosAlIee pe3epBHoe o6opymoBaHue. B mociefHUX BepcUsax 3a-
TPaThl OTUACTH KOMIIEHCHUPYIOTCSA TeM, UTO K Pe3epBHOI 6a3e MOXKHO
obparaTbea ¢ 3ampocaMu. A pemauKalnuu ¢ TpUMeHeHWeM IOJ-
cuctemMbl Streams Toske TpeOyeTcs pe3epBHOe 000pyAOBAHIE, 1 3TOT
MeXaHn3M o6ecneqHBaeT HEIIPOTHUBOPEUYNBOCTh MW IIOJHOTY OAaHHBIX
Ha OCHOBHOM W Pe3epPBHOM cepBepax, HO M3 BCeX TPeX 5TO peleHue
moTpedasaeT 00JIbIIIe BCero PECyPCoB.

Heo0x0a1MO0 TIATEIbHO B3BECUTH CTOMMOCTE KAMKA0T0 U3 STUX pe-
IIeHNH ¢ TOYKY 3PEHUs 3aTpaT Ha 000pyAOBaHNE U IPOU3BOAUTEIh-
HOCTH M COOTHECTH €€ C IIeHO# BLIXOJa M3 CTPOs 0a3hbl JaHHBLIX W
cepBepa. HecoMHeHHO, BBIOpATh JII00OE pellieHre KyJa JIyullle, 4YeM
HUYEro He JeJIaTh B HaJlesK e, UTO KaTacTpoda Bac MUHYET.




lMoluaroBbIv Nepexof Ha HoByto Bepcuio 10 349

Data Pump, obecrieunBaeT Bo3pacTamnmue CKOpocTu npumepHo Ha 60% mpu
srcmopTe u B 15—20 pas — mpu ummopre.

Eire oguH BapuaHT — BBITPY3SUTH JAaHHBIE M3 HYMKHBIX TAOJHUIT B IIPOCTHIE
mIockue (paiianl, nepeHanpasus BuiBojA KoMauabl SELECT B daitn omepa-
IMOHHOM CHUCTeMBbI. 3aTeM ILJIOCKUU (haiiJ MOKHO IIepeJaTh BO BCIIOMOTA-
TeJBHYIO CUCTEMY U C IOMOIbI0 yTuauTel SQL*Loader sarpysuTh ero co-
IepsKuMoe B TaOJUITLI BCIIOMOTAaTeJIbHOI 0a3bl. B Tex cayuasax, Korga B oc-
HOBHYIO 6a3y 3arpysKaioTcsa 00Jblre 00beMbl JaHHBIX, HAIIPUMeP IIPU Op-
TaHMU3alluM XPaHWJININA, BIIOJIHE OOIIYCTHMMO IIPOCTO COXPAaHHUTH KOIINU
3arpy:kaemMbix (haiijloB BO BCIOMOTATEJLHOM CHCTEMe; €CJIH IIPOU30UIET
KaTacTpoduUecKuil 0TKa3, TO 3TU JaHHBIE MOKHO OyIeT IMOBTOPHO 3arpy-
3UTH JIUO0 B OCHOBHYIO, JIN00 BO BCIIOMOTaTEeJLHYIO 0a3y.

XOTH 9T METOAbl MOI'YT IIOKa3aTbCA I‘py6OBaTI:IMI/I, TeM He MeHee, OHU
CIIOCOOHBI 00ECIIeUNTh Pe3ePBUPOBaHNE TPeOYyeMBIX MAHHBIX. ¥YIOMSHEM
ellfe IepPeHOCUMbIe Ta0JNYHBIE IPOCTPAHCTBA, KOTOPLIE MOYKHO I€JIUKOM
CKOIIMPOBATEL Ha pesdepBHYI0 miaatdopmy. Haunnas ¢ Bepcuu Oracle Data-
base 10g TabinuHBIe IPOCTPAHCTBA MOYKHO IIEPEHOCUTH C OJHOU CHCTEMBI
Ha IPYIyIo, YTO PACIIHPSAET apCeHAaJ CPEICTB peaju3alliy Pe3epBUPOBa-
HUdA, IepeMelleHnsd 00JbIINX 00beMOB JaHHBIX U IIepeBoaa 6a3bl JaHHBIX
Ha APYTryIo ILIaT@opMy.

MowaroBbin nepexopn Ha HOBYIO Bepcuio MO

o cux mop MBI TOBOPHUJIU O TOM, KaK IMIPEeJIOTBPATUTH He3allJIaHUPOBAHHbBIE
npoctou. Ho B mpoIijioM OpU IJIaHUPOBAHUU AOCTYIHOCTH 00s3aTEJILHO
YUUTHIBAJINCEH 3allJIAHNPOBAHHBIE IIPOCTOM AJIA IPOBEACHUS PerjaMeHTHO-
ro obciay:KuMBaHUA. B Halllu 1HM HEOOXOAMMOCTHL OCTAaHOBA 0a3bl JaHHBIX
IJIS TAKUX Omepaluii MpakTUYeCKM OTIIaja, MOCKoJbKy B Oracle mosiBu-
JINCh Pa3BUTEIE CPEACTBA OIIEPATUBHOIO aAMUHUCTPpUPOoBaHusA. Hanpumep,
B IIOCJEAHNX BEPCHUAX MMEIOTCSA CPEACTBA OIePATUBHON peopraHmsaliuiu,
a paHbIlle 9Ta 3aJa4a TpeboBaja TIaTeJIbLHOr0 IIJIaHNPOBAHNA.

Jo HeJaBHETO0 BpeMEHM OCTAaBaJach eIlle OJHA IpodJIeMa, IPEHnATCTBYIO-
miada JOCTMKEHUIO BBHICOKOIN IOCTYIIHOCTH, — II€PexXO0J; Ha HOBYIO BEDPCHUIO
mporpaMMHOTo obecneueHusi. Ho ceromgua mpu mucmnoab3oBanuyu RAC-KomH-
durypanuit c ASM Haxat o6HOBIeHuIT (peanusoBan B Bepcuu Oracle Data-
base 10g Release 2) BoamoixeH 6e3 OCTaHOBA CHUCTEMBI. OTO OTHOCHUTCS
K MOZEPHU3AIINY allapaTHON YacTU U ONEePAIlMOHHOM CHUCTEeMBbI, HAJIOMKe-
HUIO 3aIlJIaT M MUTPAIIUY BHEITHEeH TaMaTH.

g koudurypanuii, rme RAC u ASM He ncmoab3yioTcsi, Kopmoparusa Ora-
cle mpemyaraer gpyrue perrennsi. MUHIMH3UPOBATD IPOCTOM IIPU IEPEXO0-
Jle Ha HOBYIO BEPCHUIO CHCTEMBI, 0a3bI JaHHBIX U HAJOMKEHUH 3aILIaT MOYKHO
¢ momoIrkio TexHosoruu Data Guard. YcKopuTs MOAepHU3AINIO 0a35I JAH-
HBIX M IIepexo] Ha HOBYIO IIaT(OPMy IIOMOTYT IIePEeHOCHUMbIE Ta0JINUYHbIe
nmpocTtpaHcTBa u mogcucrema Oracle Streams.
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B riiaBe 2 MBI 00CyKJaIu apXUTEKTYpPy 0asel ganubix Oracle, a B riiase 7 —
TO, KaK B Oracle ncmon3yoTcs anmnapaTHbie pecypcesl. Bei6op u ciiocob pas-
BepPTHIBAHUA allllapaTHON apXUTEKTYPhI MOJKET PeIraioniuM o0pasoM cKa-
3aThCs HA MACIITA0OMPOBAHNMN, ONTUMUSAMUY IIPOU3BOIUTEILHOCTH, AIMHU-
HUCTPUPOBAHUY U HAJEKHOCTH. BBIBAaeT, UTO CUCTEMbI KOHDUTYPUPYIOTCSA
HeyJauyHo 0e3 aHa/IM3a JOJKHOTO OaJlaHCca IIPOIeCCOPOB, IaMATH U CPEICTB
BBOJIa/BBIBOJIa, HEOOXOOUMBIX IJIA IIpeAIiojiaraeMoil paboueil HarpysKu.
ITO MOKET OTPAHUUYUTH BO3BMOKHOCTH HACTPONKM, €CJIU B OyAyIleM IIPOu3-
BOAUTEJBHOCTH OKAKeTCs HeIOCTATOUHOI.

Co Bpemenem kopmoparusa Oracle paspaboTrana cpefcTBa AJA afalTallin
K cnenudruke KOHKpPeTHBIX maaTtdopMm u B Bepcuu Oracle Database 11g mpo-
IOJIKAeT 3Ty TEHAEHIINIO0, OCHOBBIBASCH HA grid-BbIUMCIEHUAX ¥ KOH(PUTrY-
panusax ¢ IpuMeHeHueM MH(OPMAIMOHHBIX 3JEeKTPOHHLIX IIpubopoB (in-
formation appliance). B aT0ii riiaBe MbI 00CYIUM pasjinUYHbIe allapaTHbIE
apXUTEKTYPHI, MOACHAS, Kak Oracle mpucmocabimuBaercsa K UX 0COOEHHO-
craMm. PaccmMaTpuBaoTes claeqyIoIie THIIbI CUCTEMBbI:

® OJHOIIPOIIECCOPHBIE (B TOM UMCJIE C HECKOJIbKUMU AXPAMU);

® ¢ CUMMETPUYHON MHOTOIPOIleccoOpHOii o6paboTkoit (SMP);

® KJacTepHBbIE;

e ¢ HeomHOpOAHOI apxuTekTypoit mamaTu (Non-Uniform Memory Access,
NUMA);

e grid-cucTemsbl.

MpsI TakKe yAeauM BHUMAaHTE PA3JIUYHBIM TeXHOJOTUAM IIOCTPOSHUA JUC-

KOBBIX IOJCHCTEeM U IpobjeMe BLIOOpa 000PYAOBAHIS, OTBEUAIOIIEro KOH-
KPEeTHBIM ITOTPEeOHOCTAM.
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OCHOBHblI@ KOMMOHEHTbl CUCTEMbI

Bceakoe o0cy:xIeHUe anmapaTHONM YacTU CHCTEeMBI HauwHAaeTcA ¢ 0630pa
KOMIIOHEHTOB ILIaT(GOPMBI M BIUSHUA, OKA3bIBAEMOTO MMU HA CUCTEMY
B IleJoM. BHyTpu /1100070 KOMITbIOTEPA Bl OOHAPYIKUTE OOHU U Te Ke 6a30-
Bble KOMIIOHEHTHI:

® OIVH UJIXA HECKOJILKO IIPOIIECCOPOB, MCIIOJHAOIINX MAaIIMHHbIe KOMAH-
IBI, BO3MOKHO, C HECKOJIbKMMHA AAPAMH AJA IMOBBLIIIEHUSA IIPOU3BOLU-
TEJILHOCTH;

® OIIEpATHUBHYIO IaMATh, B KOTOPON XPAaHATCA HUCIOJHSAEMble KOMAaHIbI
¥ TaHHBIE;

® II0JCHCTEMY BBOJA/BBIBOJIa, B KOTOPYIO OOBIYHO BXOAAT AUCKU, KOHTPOJI-
JIEPBI YCTPOMCTB /ISl CUNTHIBAHUA JAaHHBIX U IPOrpaMM ¢ (pusumdecKux
HOCHUTeJIe U ceTeBble KOHTPOJLIEPHI.

KoyimuecTBO M XapaKTEePUCTUKU PA3JIUYHBIX KOMIIOHEHTOB OIIPEHEJISIOT
CTOMMOCTB CHCTEMBI X BO3MOXKHOCTh ee MacinTabupopanus. MaiuHa ¢ ue-
THIPbMS IIPOILECCOPAMU OOBIYHO JOPOXKE U CIIOCOOHA BBIMOJHUTEL OOJIBIIIE
paboThI B eIMHUIIY BPEMEHH, YeM OJHOIIPOIIECCOPHAA; COBPEMEHHBIE KOM-
MMOHEHThI, HAIPUMep IIPOIeCCOPhl, KAaK IIPaBUJO, ObICTpee U [elleBJie
MPeXHUX MoJeeil.

IIpu mpoeKTUPOBAHUY CHCTEM OepaTuBHOM 06padboTku Tpausakiuii (OLTP)
BO IVIaBY yIJIa YaCTO CTABUTCS IIPOIYCKHASA CIocoOHOCTh. UTO Kacaercs
cucTeM IJiA OM3Hec-aHaMM3a 1 PaboThl ¢ XPAaHUIUIIIAMU JaHHBIX, TO PAHDb-
II1e CUYNTAJIOCh, UTO MX IIPOU3BOAUTEJHBHOCTH JIMMHUTHUPOBAHA MOIIIHOCTBHIO
IIPOIIECCOPOB 1 00'beMoM mamATh. OTHAKO TO U IPYroe 3a IOCJIeSHNEe I'OIbI
(ocobeHHO TIPOIIEAIIe C MOMEHTA BBIX0/[a TPEKHUX U3MaHUI 9TOH KHUTH)
CYII[ECTBEHHO BO3POCJIO, U aJeKBaTHBbIE XapaKTePUCTUKHU BBOJA/BBIBOJA
Telrepb TaKsKe 3aCJIyKUBAIOT IOBBIIIIEHHOTO BHUMAHUS.

Kaxxabp1ii KOMIIOHEHT CHCTEMBI XapaKTepu3yeTcs BpeMeHeM JOCTyIIa U LOC-
TaBKU JaHHBIX — 3a0epickoii. B Tabis. 12.1 pasinunble KOMIIOHEHTHI KJIAacC-
cu(dUIVPOBaHEI II0 YPOBHAM 3a7iep:kKu. KpoMe TOro, Kasxablii KOMIOHEHT
XapaKTepHU3yeTcs ero eMKOCTBIO.

MembIlle Bcero safepsKKa y Ipoleccopa M KaIlla MaMATHA IIePBOTO YPOBHS
(L1-x5111), HO ¥ €MKOCTb Y HMX TOXKe HaumMeHbIas. HamnboJbIeil eMKO-
CTBHIO 00JIaZIaIOT TUCKU, UM JKe CBOMCTBEHHA U MaKCUMaJbHAA 3aJepPrKKa.

EcTh HECKOJIPKO THIIOB MaMSATH: KAIII I€PBOTO YPOBHS, PACIIOJIO-
ﬁ & SKEeHHBIN B MUKDPOCXeMe IIPOoIleccopa; Kl BTOPOTO YPOBHS — PSAJOM
* C IIPOIIECCOPOM; KIIII TPETHETO YPOBHSA — HA CHCTEMHOI IjIaTe; Oc-
HOBHAA MaMATh, oOpaIeHne K KOTOPOH IPOU3BOAUTCS IO IITHHE
maMsATH.

=h
bt

IIpu macTpoiike Jr060i 6asbl manHbIX Oracle oueHb BayKHO MUHUMU3UPO-
BaTh KOJMYECTBO OIEPAIlMil UTEHUS C MCTOYHUKOB, MMEIOINX OOJbIIYIO
3alepiKKy (Hampumep, ¢ AucKa). A Korga K AMCKAM Bce Ke HNPUXOAUTCS
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obpararecs, ciaeayeTr msberaTh o0pasoBaHus Y3KHUX MECT B IIOACHCTEME
BBoza/BeiBoga. Eciu CYBJI Oracle GoJIbIIy0 4acTh JaHHBIX IIOJYyYaeT U3
IIaMsATH, a He C JUCKa, TO 00Iasa 3aJePiKKa CHCTEMbI YMEHBIIIAeTCs, a IPO-
U3BOJUTEJBbHOCTh BodpacTaer. JlomosHuTenbHAA MHPOPMAIUA O IPUHITU-
IIaxX ONITHMMHU3A U IIPMBE/E€HAa B IjiaBe 7

Tabauuya 12.1. TunuuHvle 3HAYEHUSL eMKOCTMU U 3A0ePHCKU DAZIULHBLY
KOMNOHEeHMO8 cucmembul

KommoneHnr TunuyHAA eMKOCTh TunuuHaga 3agepsKKa
ITenTpasbHBIH Her Her

poreccop

Ko nepsBoro ypoBua | OT gecATKOB A0 coTeH KuiaobauT | 10 HaHOCEKYH]
(sryTpU I1I)

Ko Broporo ypoBusa | Merab6aiTer 40-60 HaHOCEKYH]
(pamom c ITIT)

Ko Tpersero ypoBHs | [lecaATKu merabaiT 120 HAHOCEKYH]

(Ha CHCTEMHOI ILIaTe)

OcHOBHAA IaAMATH Ot merabaiiTa 1o Tepadaiita u Boiirie| 1—10 ThIC. HAHOCEKYH I
Ouck Ot rurabaiita 1o coreH TepabaiiT |1-10 MJIH HAHOCEKYHT

OpHonpoueccopHble cUCTeMbl

C TouKU 3peHHusa apXUTEKTypPbl, OJHOIIPOIleccOpHasa cuctema (puc. 12.1) —
camas npoctad. OHa COAePKUT OAMH IIPOIECCOP, OAUH KaHaJ BBOJAA/BbIBO-
Aa 1 IIeJIMKOM co6paHa N3 CTaHAAPTHBIX IIPOMBINIJIEHHBIX KOMIIOHEHTOB.

Puc.12.1. Tunuunas 00HONPOYECCOPHAA CUCTLEMA
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Tax ycTpoeH THIUYHBIN IePCOHAJIBHBIN KOMIIBIOTED, 1 Yallle BCETO OH IIPU-
MeHsAeTCSA KaK OLHOIIOJIB30BaTeIbCKAA MalluHa (HanpuMep, JJId pa3pabdoT-
KU WJIN JOCTYIIa II0 CEeTH C IOMOIIIbIo 6poy3epa). Bipouem, nHOr1a HA OZHO-
IIPOIIECCOPHBIX MAIIMHAX PAa3BEPTHIBAIOT CePBEPHI HEOOJbINUX 0a3 maH-
HBIX, 0COOEHHO €CJIU IIPOIECCOP MMEeeT HECKOJIbKO SANED.

o 1990-x B KauecTBe cepBEpPOB HEPEAKO MPUMEHANNCH OTHOIIPOIIECCOP-
HbIe CHCTEMBI — M3-3a X HU3KOUN CTOMMOCTHU U OTPAHNUYEHHBIX BO3MOYKHO-
cteit TorgantHux peaAanuoHubIX CYB]I mo pabote ¢ apyrumMu BugaMu 000-
pyzoBaumusi. Ogmako mo mepe sBoJronuu CYBJl Oracle mayumiacs obpa-
m1aTh cebe Ha MoJIb3y MMPEeUMYIIeCTBA CUCTEM C HECKOJIbKUMHU IIpoIleccopa-
MU, TIPUMeHAA paclapajesuBaHue U 0ojiee M3OIIPEHHBIE AJITOPUTMBI
ONITUMU3ANUU. B TO )K€ CUCTEeMBI C CUMMETPUYHOM MYJIbTHUIPOIECCOPHOMI
00paboTKOM CUJIBLHO MOJEINeBeSN, IIOATOMY CTaJN OCHOBHOU IIIaTdopMoii
IJISI OPTaHU3allii CePBEPOB 0a3 JaHHBIX.

Haxxe paboTaroiiie Ha OJHOIIPOIIECCOPHOI MalllmHe cepBepHbIe OmepaIu-
OHHBIE CHCTEeMBbI IIOAJEePKUBAIOT HECKOJBbKO IIOTOKOB. UTOOBI 00eCIIeYnTh
BO3MOJKHOCTH OJJHOBPEMEHHOTI'0 BEITIOJHEHIS HeCKOJILKUX 3a4aU, BCe yale
IPUMEHAIOTCSA MHOTOAIEPHbIe IPOoIeccopbl. MHOTOAAePHELIA IIPOIECCOP —
9TO OJHA MHTerpajibHAs cCXeMa, B KOTOPOIi peaJn30BaHO ABA MK OOJbIIE
nporeccopoB. IIpousBoauTesin 060PyA0BAHNA COPEBHYIOTCA, KTO IPEIJIO-
JKUT OOJIBIIIE SIeP B OJHOM IIPOIlECCOPeE.

Kaxanlii IOTOK oIlepalMOHHOM CHCTEeMbI MOYKET BBIIIOJHATH 3aJa4y OLHO-
BpeMeHHO ¢ Apyrumu. [1o ymoauaHuIo MJ1s1 60JIBIMTUHCTBA MIaTHopM, Ha KO-
Topheiii paboraer Oracle, mapamerp maunmanusanuu PARALLEL THRE-
ADS PER_CPU wumeer snauenue 2. Oracle MokeT ompenesuTh CTEIEHb
mapaJjijaean3Ma Ha OCHOBe TapaMeTpoB B (aiijie MHUIINAIN3aIINT UJIN aJat-
THBHO, KaK OIMCAHO B IiaBe 7. AJanTUBHBIA aJITOPUTM BBEIUMCJIEHUS CTe-
IeHU HapaJijean3Ma YUIUTHIBAET KOJIUUecTBO OTOKOB. Ha crenens mapaJ-
Jeau3Ma MOTYT BJIUATDH U APYTHe IapaMeTpPhl, XOTsA B COBPEMEHHBIX BEpPCU-
sax Oracle He0OXOIUMOCTDb B HUX CYIIECTBEHHO CHU3UJIACH.

CucTteMbl C CMUMMETPUYHOW
MHOronpoLeccopHon o6paboTkon

OpuauM u3 GHaKTOPOB, OTPAHUYMUBAIOIINX MOJE3HOCTH OJHOIIPOIIECCOPHBIX
CHUCTeM, SIBJIAETCS OBICTPOAeiicTBHE IIpoIleccopa — Belb 3TO Pecypc, pasmie-
JAeMbIil BceMHU IpuaoKeHuAMu. CHCTEeMbI C CHMMETPUYHON MHOTOIIPOIIec-
copHO# 00paboTkoii (SMP) 6b1iu MpuUAYyMaHbI B IIOIBITKE IIPEOJOJIETH 9TO
orpaHWYEeHNE IIyTeM IOAKJIOUEHUA K IMUHE MaMATH AOMOJHUTEIbLHBIX
IPOIleCCOPOB, KaK IIOKa3aHo Ha puc. 12.2.

¥ Kaskoro mporeccopa nMeeTcs cBoit kati. IHoraa JaHHbIe, HAXOAINECs
B K9IIIe OJHOTO0 IIPOIleccopa, ObIBAIOT HYKHEI IpyroMmy. M3-3a BO3MOXKHOCTH
TaKoro pasaesieHIs JaHHBIX IPOIEeCCOPEI JOJIKHBI YMETh «II0CMaTPUBATD»
3a IMINHOI IMaMsATH, YTOObI 3HATH, I'/le HAXOAATCSI KONMUU HAHHBIX U HE 00-
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Puc.12.2. Tunuunas cucmema ¢ CUMMeMPULHOL MHOZONPOYECCOPHOLL 00pabomroil

HOBJIAIOTCSA JIX JaHHBIe B TeKyIuil MoMeHT. «IlogcmarpuBanue» mpospau-
HO peajusyeTcs OImepaIrnoHHON CUCTEeMOl, yupaBiaoIeii SMP-komMobioTe-
pom. Ha rakux miardopmax mosker paborars Oracle pemaxmuit Standard
Edition One, Standard Edition mau Enterprise Edition. (B pemarkmmsx
Standard Edition One u Standard Edition xosuuecTBO mommepxuBaeMbIX
IIPOIIECCOPOB OrPpaHUUYEHO0, a B Enterprise Edition moxxeT GbITH JTFOOBIM. )

SMP-cucreMbl moABUINCH e1fe B 1980-x kak miIaT@opMbl OIS CUCTEM CPeJ-
Hero MaciTaba, npeumyiiectBenHo mof yupasiaeaueM UNIX. Cerogus onu
CUMTAIOTCSA cepBepaMMu HAUYaJbLHOTO YPOBHA M B OCHOBHOM 000PYAYIOTCA
64-pa3pAgHBIME IpolleccopaMu (cMeHUBIIUMU 32-pas3panubie). CaMmbie mo-
nyasapubie OC aToii KaTeropuu — pasandyubie BapuauTbl Windows u Linux.

Boisee macmirabupyembie SMP-cepBepsl, mocTaBjisieMble TAKMMUA KOMIIA-
Huamu, kak HP, IBM u Sun, oranuaioTcsa KoHcTpykiiueii. Tak, ectb SMP-
CHCTEeMBbI C MHOTOALEPHBIMHU IIPOIIEeCCOPaMM, YBEJIMUYEHHBIM K3III€eM BTOPO-
TO YPOBHs, 60jiee OBLICTPOM ITMHOM MaMATH WU BBICOKOCKOPOCTHBIMU Ka-
HaJIaMU BBoJa/BhIBOja. Bece yxXuIlipeHUs MPU3BaHBI NCKJIIOUYUTH ITOTEHITU-
aJbHBIE Y3KMe MeCTa, CHIIKAIOINEe IIPOU3BOAUTEILHOCTE. [IJIsi pasBepTsI-
Bauus Oracle Ha SMP-cepBepax BBICOKOI [IeHOBOI KaTeropuu OOBIYHO yC-
ranaBauBaioT OC UNIX uiu Linux.

KoaunuectBo mporeccopoB B SMP-cucTemMe orpasmueHo MacIlITabUpyeMo-
CTBIO CHCTeMHOM IMMHBI (HaMaTu). I[lo Mepe mobaBiaeHUA K Hell Bce HOBBIX
TIPOIIeCCOPOB HabJI0oMaeTCA HACBINeHWe MINHBI TPAQUKOM MEXKIAY HUMU
¥ TTaMATHIO.
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Cucremsl ¢ 64-paspaAgHbBIME IPOIleccopaMu CIOCOOHBI 0oJiee 3(hPeKTHUBHO
ob6pabaTeiBaTh 00ELIIIIIE 00 BEMBI JAHHEIX, UeM C 32-paspagHbIMI; OHU IIOJ-
IEePKUBAIOT JeCATKU IIPOIECCOPOB 1 COTHU rurabaiiToB OCHOBHOM IIaMSTH.

KoneuHo Ke, 4TOOBI BOCIOJIB30BATHCA BceMU IIpeumMyIiiecTBamu SMP-ap-
xuTeKTypbl, CYB] moi:xkHa momgnep:KuMBaTh Iapajjiean3M. BrlmlosHeHUE
3aIpPOCOB U JPyTrue omepanuy MaHunyanpoBanus ganabsimu (DML), a Tak-
JKe 3arpys3Ky mamubix, Oracle MmoskeT pacmapaJjieanBaTh, oopalasa cede Ha
MOJIb3Y AOCTOMHCTBA MYJBTHUIPOIECCOPHBIX cucTeM. Kak m jrobas mpo-
rpamMMuasi cucrema, Oracle BeIMIpBEIBaeT OT paclapaijieIMBaAHUSA Olepa-
muii, 4TO caeAyeT U3 3aKoHa AMgaia:

napannnenbHble BbIMUCNEHNA

MoNHOE BPEMS BbINONHEHUs =
KOMMYECTBO MPOLIECCOPOB

+ nocnenoBaTesnbHble BbIMUCNEHUA

Onun u3 muoHepoB paspaborku Goabiux IBM [i:xkun Amzpan (Gene Am-
dahl) B 1967 rogy copMyIHpPOBAJ STOT 3aKOH IJIS OIMMCAHUS IPOU3BOLM-
TeJIbHOCTH 06PabOTKY HATPY3KH, BKJIIOYAOIIEH napajjiebHble U IOCIe0-
BaTeJIbHbIE€ BBIUVCJICEHUA. OH SICHO IIOKa3bIBAaeT, UTO UeM 6OJIBH.Ie BBIUMCJIE-
HUH yaaeTcs B paclapaJijieuTb, TeM 0OJIbIlle BLINTPBIII OT YBEJIUUYEHUI
ymcJia mpoieccopos. HaoGopoT, ueM GOJIbIle B IPUIOKEHNN JOJII IOCIeN0-
BaTeJbHBIX BBIUMCICHNN, TeM OOJbIIle IIOJHOe BPeMsA BEINOJIHEHHA, II0-
CKOJIBKY BEIMTPBIIII OT YBEeJIMUYEHNS YK CJIA IIPOIECCOPOB He3aMeTeH Ha (DOHe
BpeMeHHU, 3aTpauyMBaeMOr'o Ha IIOCJIeL0BATe/JbHbIe BLIUNMCJIEHUA. VHBIMUI
cJIoBaMu, Ao6aBJIeHMEe IIPOIECCOPOB He YCKOPAET BBLINOJHEHNE IIOCJIeN0Ba-
TeJbLHBLIX OIePAIIHIi.

B kaxmoit mopoii Bepcuu Oracle yBeImumBaJIOCh KOJIUYECTBO pacliapajijie-
JUBAEMbIX omepanuii. ITO OTHOCUTCSA KaK K BBLITOJHEHUWIO 3aIIPOCOB, TakK
¥ K omepanuaM HACTPOHMKU U O0CAYKUBaHUA 0a3bl JaHHLIX. [I0JTHBIN cIIn-
COK pacmapaJijieJIiBaeMbIX Ollepaluil IpuBeeH B pasfaeie « UTo moggaercs
pacmapaJiiernBaHUO? » TJIaBhI 7.

IIpu BHIMOTHEHUU IMapaJIebHBIX onepamnuii Oracle sameiicTByeT Bce moc-
TYIIHBIE IIPOIIECCOPHBIE pecypchl. Ecau B Ballleil cucTeMe BO3MOYKHOCTH
IIPOIIECCOPOB IIOJHOCTBIO MCUEPIAHBI, TO PaclIapajlieIMBaHue He HOBBICUT
IIPOU3BONUTEILHOCTE; HA CAMOM JIeJIe, CUTYAIMS MOKET JaKe YXYIIIAThCS
M3-3a TOr'0, YTO PECyPCHI IIPOIIECCOPOB PACXOAYIOTCS 1 HA YIIPaBJIEHUE II1a-
paLIesbHBIMY IIpolleccamu. MexaHM3M afalTUBHOrO mapajuieaunsma B Ora-
cle o3BOIsIET ABTOMATHUYECKN YMEHBIIATH CTEIEeHD HapaJeIn3Ma, YTOObI
n36eKaTh TAKOI'0 PA3BUTHUA COOBITHUIA.

KnacrepHble cncrtembl

Kaacrepubie cucrembl, moaBuBinueca B 1980-x ma miratdopme DEC VAX-
cluster, mo3Bosmu paspaboTaTh PEIIeHUs C BBICOKUM YPOBHEM JOCTYIIHO-
cTu 1 MacmiTabupyemocTtu. KiaacTepbl MO3BOJIAIOT 00 bEIUHUTEL BCE KOMIIO-
HEHTBI OTJeJIbHBIX MAIIINH, BKJII0Yas IPOIECCOPHI, IaMATh U IOACUCTEMBI
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BBOJla/BBIBOJIA, B €IMWHYIO allllapaTHYIO CYHTHOCTb. OgHAKO OOBIYHO KJia-
cTep CTpoUTCsS Ha 0ase pasaesiaeMbIX TUCKOB, IOIKJIIOUYAEMbIX K HECKOJIb-
KUM «y3JaM» (BBIUMCJIUTEIbHBIM cucTeMaM). BHICOKOCKODPOCTHOI KaHaJs
CBSI3Y MEXK]Y CHCTeMaMU II03BOJIsIeT OOMEHNBATHCS JAHHBIMU U KOMaHIa-
mu 0e3 3amucu Ha guck (puc. 12.3). B xammoii cucreme paboraeT cBOs KO-
nus OC u cBoii sx3emmiAp Oracle. Peiterku, onucanHble faJjiee B 9TOM ria-
Be, KaK IPABUJIO, CTPOATCSA M3 HECKOJIBKUX OYEHb OOJIBIITNX KJIACTEPOB.

CerteBoe coegnHenne

KabenbHble coeguHenna
¢ auckammn

Puc.12.3. Tunuynuiii kracmep (nNOKA3aHbL MOJbKO 08€ cucmemvl )

ITogmep:xka kaactepos B Oracle Bocxoaut eie K maatdopme VAXcluster.
B Oracle npumensieTcsa U30MIPEeHHAA MOIe]Ib OJOKMPOBOK, IIO3BOJISIOIAA
HECKOJIbKHUM y3JaM o0palaTbea K OOIMM JaHHBIM Ha AucKax. Taxas Mo-
Ieab HeoOXOAMMa, IMOCKOJLKY KakJas MallliHa JOJKHAa 3HATh O OJIOKH-
POBKAaX, MOCTABJIEHHBLIX APYIMMU, (PU3UUECKU OTAEJIbHBIMH MAIINHAMN
B KJIacTepe.

B HacTosIee BpeMsa B KauecTBe KJIACTEPHOIO pelleHusa Koprnopamus Ora-
cle npemnaraer onmuio Real Application Clusters (RAC) (oma samenmiIa
npoaykT Oracle Parallel Server — OPS, moCcTymHBIA [0 BBIXOJA BEPCUU
Oracle9i). Harme Bcero RAC npuMeHnsaeTca B KJacTepax MMOJ YIpaBJIeHUEM
Windows, Linux uau UNIX. CYB]I Oracle comep:XUT MHTETrPUPOBAHHBIN
MeHeJKep OJIOKMPOBOK, BLICTYIIAIOIINI IIOCPETHAKOM MEKIY PA3IMUHBI-
MU cepBepamu (y3JIaMu), IBITAIIUMUCA OOHOBUTH JAHHBLIE B OJHOM U TOM
JKe OJIOKe.

RAC oGecrreunBaeT mOJIHYIO oAAepKKY Texuosioruu Cache Fusion, mosso-
JIA0IEeH XPAaHUTh OJIOKMPOBKY B MaMATH 0€3 YacTOl 3alucy Ha JUCK. JTa
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TEeXHOJOTUA OTJAUYAETCA OT CTAHAAPTHBIX MEXaHU3MOB OJIOKMPOBKU, OIH-
CaHHBIX B IiaBe 8, TeM, UTO CTABUT OJOKMPOBKHU HA OJOKMH JAHHLIX, a HE
Ha cTpoku. [TocpeHUK HE0OXOAUM, IOTOMY YTO ABA Y3Ja MOTYT IOMBITATE-
cs 00paTUTHCA K PA3HBIM CTPOKAM B OJJHOM UM TOM Ke (pus3uuecKoM 0JI0Ke —
MUHUMAJbHON eIUHUIle IAMATH, C KOTOPOii ymeeT paborats Oracle.

Texnosorusa Cache Fusion ¢ camoro mauaja saMeTHO IIOBBICHJIA IIPOMU3BO-
IUTeJIbHOCTD OIepaInii uTeHus/3anucu mo cpasuenuio ¢ OPS, a ¢ BEIXom0oM
Oracle9i RAC mosiBuInCh U JOIOJHUTENbHEIE yayulienus. Cerogus Ora-
cle mogmepsruBaer nmporokos Sockets Direct Protocol (SDP) u npoToxoJibt
ACMHXPOHHOTO BBOJA/BBIBOJIA, TPeOYIOIe MEeHbIIIe PECyPCOB, UeM B IIep-
BbIX peanusanusax RAC, ocHoBaHHBIX Ha TpaauiuonHom crexe TCP/IP.
B nocaenuHux BepcUsiX IPOU3BOIUTEIBHOCTD €I1le BO3POCJIa 3a CUET UCIIOJIb-
30BaHUA OoJiee OBICTPLIX KaHAJOB CBA3U, Hampumep cereit Infiniband
c nporoxosoMm Reliable Datagram Sockets (RDS). Tak, 3amep:kKa B ceTu
Infiniband mpu mepemaue maHHBIX MEKIY y3JaMU IPUMEPHO B AeCATH pas
MeHbIle, ueM B cetu Gigabit Ethernet (kax nmpasuio, 70-80 MUKpPOCEKYH).

Ho mosiBnenus Real Application Clusters npu xorGurypupoBaHumu KJia-
cTepa MPUXOAMJIOCH BRIOMPATHL MEMKAY BBICOKOII IPOIIYCKHOI CIIOCOOHO-
CTHIO U BEICOKOM JOCTYITHOCTRIO. Ec/iu mpeAouTeHe OTIaBaIoCh BEICOKOM
IOCTYITHOCTH, TO IIPKU OTKAas3e OJHOTO y3Jia BTOPOIl y3eJ, MOAKJIIOUEeHHBIHN
K 00IIleMy AMCKY, MOT IIOJIYUUTDh HOCTYII K TeM Ke qaHHbiM. O0paboTKa 3a-
IIPOCOB JOXOAMJIA A0 KOHITa 0e3 KaKoro-ambo BMeIIaTeJbCTBA 3a CUeT IPO-
3pauHoii mepegaum KiameHta. RAC obecreunBaeT OJHOBPEMEHHO AOCTYII-
HOCTh M MacCIITabupPyeMOCTb, IIOCKOJbKY KaKABIN y3eJ KJacTepa MOKeT
ImepexBaTUTh yIPaBJIeHNe IIPU OTKase J0060ro Ipyroro yaJa.

Texnosorusa Real Application Clusters Bce mupe nmpumeHsieTcsa Ha ILJIaT-
dopmax Windows u Linux, He JonyCKaMOIUX aJeKBATHOTO MACIITAOKPO-
BaHUsA, WX B KaUeCcTBe 3aMeHbI 6ojiee JoporuM perrenuam Ha 6aze UNIX.
Krnacrepuble pellleHHs MMeeT CMbBICJ Pa3BePTHIBATH W IJA OobeclieyeHUs
BBICOKOIT moctymnHocTr. Ha KiacrepHoii miatdopme Windows B KauecTse
ansTepuaTuBbl RAC Mo:kHO ucmoab3oBaTh omiuio Oracle Fail Safe, xora
B 9TOM cJyYae JaHHBIE He Pas3AesIsioTca 00eMMU CUCTEMAaMU, X BTOPYIO MOK-
HO KCIIOJIB30BaTh TOJBKO IJIS PE3EPBHOrO AOCTYyIA K JaHHBIM. II0CKOJBKY
KOHKYPEHTHLI! HOCTYI He IMoAAep:KuBaercs, Fail Safe He mosxer mpeziio-
JKHUTB TOT K€ YPOBeHb MacIiuTadupyemoctu, uTo Real Application Clusters.

B npeapigyiux m3gaHuAaX 3TOH KHUTH MbI OIMMCHIBAJIN OY€HBb JOPOTOH Ba-
PHAHT KJacTepoB — MacCUBHO-TIapaJuienbHbie cucteMbl (MPP). Takasa cuc-
TeMa, II0 CyTH, IPeACTaBIAEeT cO00M KIacTep B OJJHOM KOPIIyce, Y3JbI KOTO-
pOTO COeMHEHBI CBEPXBBICOKOCKOPOCTHLIMY JIMHUAMHU CBsA3U Ha 6ase Ia-
TeHTOBAHHBIX TexHoJorui (puc. 12.4). B HacTosAllee BpeMsa TOCTaBUINKU
OTKPBITBHIX CUCTEM OYEHBb PEJKO MPOJAIOT TaKue IJIaT(OPMBbI, IIOCKOJIBKY
C MacCoOBOT'O0 PBHIHKA MX BBITECHUJIM KJIACTephl U3 OoJiee MeIeBbIX KOMIIO-
HEHTOB (y3JIOB).
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Y3en1 Tunu4Hbiit MPP-kommyTaTop Y3en 2
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_l_ BbICOKOCKOPOCTHbIE KaHasbl CBA3U _l_
[ ]t NN

Vaen 3 l'"-._ Y3en 4

BbICOKOCKOpOCTHbIH KaHalibl CBA3N

Puc.12.4. Maccusno-napanienrbHas cucmema

CuctemMbl C HEOAHOPOAHON APXUTEKTYPOMN NaMSATH

KomnbioTeps! ¢ HeogHOpPOoAHOI apxuTtekTypoi mamAaTu (Non-Uniform Me-
mory Access, NUMA), nosBusBmuecs B cepeaute 1990-x, o6ecrmeunBaoT
eme 0oJiee BBICOKYIO IIPONYCKHYIO CHOCOOHOCTH, ueM SMP-cucremnbl, 3a
cueT Toro, uTo SMP-KOMITOHEHTHI B HUX 00'befUHEHBI pacipeeieHHoM ma-
mAThIO (puc. 12.5). Kak u KjacTtepsl, TaKue CUCTEMbI IIO3BOJISTIOT MAaCIIITa-
OMPOBATH HE TOJBKO IIPOIECCOPHI, HO TaKJKe ITaMATh U IIOJCUCTEMEI BBOA A,/
BeIBOja. OCHOBHOE pasjuuue B TOM, YTO Bcell maaT(opMOil yIIpaBJser
€IVHCTBEHHBIN 9K3eMILJIAD OIEPAIMOHHON CHUCTEMBI, a AJIA CUHXPOHU3a-
WU JaHHBIX IPUMEHSETCS cXeMa KOTePEeHTHOCTH KaIllell Ha OCHOBe KaTa-
JoroB. BpeMmsa mocTyma K maMAaTU APYTOTO y3Jia COCTABJIAET MIOPALKA COTEH
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MHKPOCEKYVH/, TO eCTh I'opasao ObICTPee, UeM K AUCKY B KJIACTePHBIX KOH-
durypanuax, 1 JUIlb HEMHOTUM MeAJIeHHee, YeM K JOKAJbHOM INMuHe IIa-
maTu B ogHoil SMP-cucreme. O0beM HaMATH MOYMKET SOCTUIATh HECKOJIb-
Kux tepabaiiToB.

3to naer NUMA-cucremamM HECKOJBKO BasKHBIX IIPEUMYIIIECTB IO CpaBHe-
HUIO C KJIACTEPHBIMU PEIIeHUIMMU:

e He Hy:®HO paspabaTbIBAaTh U CePTUPUIMPOBATE AJISA PAOOTHI HA TAKUX
MAaIllMHAX IapajijejbHble BEePCUU IPUIOKEHUN (XOTS ONTHMU3AI[US
OPUJIOKEHUN clienuaiabHO s apxuTeKTypbl NUMA moskeT maTh mo-
MOJTHUTEJBHBIN BBIUTPHIII B IPOU3BOAUTEIbHOCTH).

e AnvunucrpupoBars NUMA-cucTeMbl 3HAUNTEILHO IIPOINE, UYeM KJia-
CTepHhl, IOCKOJIbKY B TUIIMYHOM CJIyYae NMEETCS JIUIITL OAUH dK3eMILIAPD
OIlepanoHHO# cucTeMbl 1 oguH 9K3eMILIAp CYB]I.

Tunuyubiii y3en NUMA-cucTembl

Kananb! WnHbl namatm

T - T T

KaHasb! LWuHbI Namay

Puc.12.5. Kongueypayus cucmemuvl ¢ HeOOHOPOOHOIU apxumeKmypoii namamu
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Ceropusa npumepom NUMA-cucTeMbl, A8 KOTOPOM IPOAEeMOHCTPHUPOBAHA
MacIITabupPyeMOCTh IPOMBINIIIEHHBIX 0a3 TaHHBIX 00beMOM JECATKHU Tepa-
GaiiToB, MmoxkeT cayxxkuth Hewlett Packard Superdome. ITocKoibKy sTa
maaTdopMa aIMUHUCTPUPYETCA U BefieT cebsa TOUHO TaK Ke, Kak SMP-cuc-
TeMBbl, AaHAJOTMYHBI 1 KOMIIPOMHUCCHI, HA KOTOPbIE IPUXOIUTCSI UATH (XOTs
NUMA-cucTeMbl OOBIYHO CTOAT AOPOIKE).

Grid-BbluncneHusa

BykBa «g» B HadBaHuax npoaykToB Oracle waumnuas ¢ Oracle Database 10g
O3HAYAeT 3aMHTEPECOBAHHOCTh KOMIIAHMM B peajusanuu grid-Berumciie-
Huii. Pewemrkoil (grid) HaspIBaeTcA Iy KOMIIBIOTEPOB, MPEIOCTABJISIIO-
IIUX IPUIOKEHUAM PecypChl 1o Mepe HeobxoxumocTu. IIpu aTOM cTaBUTCA
11eJIb 00eCIeUnTh IIPO3PauHOe MaCIITA0NPOBAHNE BEIUNCIUTEIbHBIX PECyP-
COB Ha 0O0JIBIIIOE COODIIIECTBO IOJAb30BaTE Iel. ITO MOYKHO CDABHUTE C 9JIeK-
TPOSHEPTeTUYECKOII KOMIaHMelH, KOTopas B IepUOAbl IMKOBOTO ITOoTpebJie-
HUS 3aMMCTBYET MOIIHOCTH APYTUX OPEANPUSATHIN, BXOAAIINX B COCTaB
eINHOU 9HEePreTUYeCKON CUCTEeMbI. BhIUMCINTEIbHBIE PEINeTKU CXOMHBIM
00pa3oM IUHAMUYECKU IPEeJOCTaBISIOT IPOIIeCCOPHEBIE PeCYpPChl U JaHHbIE
(puc. 12.6). 9ta rexunosiorus ocHoBaua Ha npumenenuu CYB]] Oracle ¢ om-
nueit RAC.

B Bepcunu Oracle Database 10g mossiBuI0Ch HECKOJIBKO BAXKHBIX MEXaHU3-
MOB, 0becIIeunBaOINX IPEIOCTAaBIEHEe PEIIeTKO PecCypCcoB II0 3aIIpocy.

Hunamuyvecroe npedocmasnenue cayioé (Dynamic Service Provisioning )

MexaHM3M aBTOMATHUYECKOTO BBIJEJEHUS M OCBOOOKIEHHUS PECypcoB
cepBepa Ha OCHOBe KOH(pUTYPAIIMOHHBIX (hpaiijioB M IIPaBUJI IepexBaTa

Monb30BaTeny peweTkM,
anemeHTb! ynpasnenus Grid Control

bnaitp-cepsepbl
npUnoKeHuit \/\/\/\/\/\/
o, (i, (e Co

Bnaiig-cepeepsl | | CeTesbie coequHeHns
6a3bl JAHHBIX | ‘

BHewHss namaTb,
NOAKNHYEHHas N0 CETH
(Network Attached Storage, NAS)

Puc.12.6. IIpumep Kouuzypayuu peuiemru, cocmosaueil u3 6.13i0-cepeepos
u Kaacmepa
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VIOpaBIeHWA IPU OTKAa3e. 3alpochl K CJIyk0e aBTOMATHYECKU IIepe-
MIPaBJIAIOTCA HanMeHee 3arpyKeHHOMY cepBepy. Eciau Kaxkoii-To cepsep
BBIXOJUT M3 CTPOSA, TO 3aIPOCHI ABTOMATUYECKH IIePEePaACIPEae/ AT
MeX Ay OCTaBIIIMMMCSH.

Beo6-cycovt

Beb6-cay:x0bI — HeOTheMJIEMAs YacTh PEIeTOYHON apXUTEKTYpPhl, TaK
Kak paboTaioIM B pelleTKe IIPUIOMKEHUAM HeoOX0AuM TaKOH JKe Ipo-
3pauyHBINA JOCTYI K KOMIIOHEHTaM (MJIU CJIy:K0aM), KaKoil II0Jb30BaTEIN
HMEIOT K CAMUM IIPUJIOKeHuAM. Beb-cay:xk0bl 0a3bl JaHHBIX ITOANEPIKI-
BAIOT 3aIIPOChI, 0OMEH COOOIIeHUAMY U MaHUIIYJIAINIO JaHHBIMU, a TaK-
sKe obecmeunBaioT goctyn K Java u PL/SQL u monryio moaaep:xky XML.

ITowazosoe o6HoO8IEHUE

IIpoueaypa morrarosoro oouoByeHus (rolling upgrade) mossosseT oc-
TAHOBUTH HEKOTODHIE Y3JIbI PEIeTKU, OOHOBUTH HA HUX IPOTPaMMHOE
obecIieueHnne, a 3aTeM BepPHYTh B paboumii pe:xuM. 3aTeM Te Ke AeiicT-
BUs IIOBTOPAIOTCA HA IPyrux yaiaax. B komeunom urore ITO Oracle oka-
3bIBAETCSI OOHOBJIEHHBIM HA BCEX y3JaX PeIleTKH IIPKU HeIlPePBIBHOM
IOCTyIe K 0ase JaHHBIX.

Asmomamuueckoe ynpagaenue xpanenuem (Automatic Storage Manage-
ment, ASM )

IToxcucrema ASM mo3BOJIAET afMUHUCTPUPOBATH MHOKECTBO Y3JIOB IIy-
TeM aBTOMATHUYECKOrO IlepepaclpenesieHnss JaHHLIX MEMKAY AUCKAMU,
a Tak:Kke 100aBJIATHL HOBbIE NIMCKU B OOIIMIT ITyJI BHEIITHE MaMATH.

daemenm Enterprise Manager Grid Control

Anement Enterprise Manager Grid Control mosBojisieT mieHTpaIr30BaH-
HO yHOPaBJATH Bcelli MHMPPACTPYKTYPOI pelieTKH, BKJOYAIIeid 6asbl
nauuablXx Ha RAC-KJacrepe, cucreMy XpaHeHusi, I10 mpoMe:KyTOYHOTO
ypoBua Oracle Application Servers/Fusion Middleware u cereBnie
CIYKOBI.

B Bepcumo Oracle Database 11g BKJIIOUEHO yIIpaBjieHNe MHOTOYPOBHEBLIMU
Ccay:x0aMU M YCOBEPIIIEHCTBOBAHA IIOAAEPIKKAa CO CTOPOHBI ASM moIiraroso-
ro O0OHOBJIEHIS, aBTOMATUUECKOr0 O0OHAPYKEeHIsSI M BOCCTAHOBJIEHUSA COOI-
HBIX 0JIOKOB 11 OBLICTPOM PECHHXPOHU3AINY 3ePKal. ABTOMATHUECKUH Auar-
HocTuuecKkuit Mmouutop Automatic Database Diagnostics Monitor (ADDM)
nas1s RAC BbIABIAET OOJBIIMHCTBO IIP0O0JIeM, BIUAIOINUX HA IPOU3BOMM-
TEJIbHOCTb PEIIeTKH B I[EJIOM, B TOM UMCJI€ — CBA3U MEXKIY II00aJIbHBIMU
KoIlIaMU, IIeperpy3Ky MeHemKepa 0JJOKMPOBOK, KOH(MIUKTEI IIPU LOCTYIIE
K ryiobajJbHBIM pecypcaMm (Hampumep, K MOACHCTeMe BBOJa/BLIBOLA) U He-
OIMHAKOBOE BpeMsA PeaKIINU Pa3IUUHBIX 9K3eMILIAPOB. Temeps Ha JI0O0VIO
CYB/ Oracle, B Tom unciie passepHyTyio B RAC-KiIacTepe, MOMXHO omepa-
THBHO HAKJIAIbIBATD 3AILJIATHI.
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TexHoNnorMn oANCKOB N CUCTEM XpaHeHuUs

o cux mop B 3TOI IIaBe MbI OGCY:K/Ia/IN allapaTHbIe apXUTEKTYPHI C TOU-
KM 3peHUs BO3MOYKHOCTEH IOBBIIIIEHU TPOU3BOIUTEJIbHOCTH 3a CUET Ha-
paluBaHNUs CHUCTEMHBLIX PECYPCOB — IIPOILECCOPOB, IMAMATH, IPOIYCKHON
CcII0COOHOCTM BBOZA/BBIBOJIA — U pacnapasiensuBanusa paborsl. Ho umeerca
ellle OAMH BAXKHBIHA CIIOCO0 ANapaTHOrO YBEJWUYEHUS HPOU3BOIUTEIbHO-
CTU — ONTHMMU3AIUI BBOAA,/BLIBOA, 3aKJIIOUAIOIIAsACA B IPABUJILHOM pac-
nmpeaeJeHUY JAHHBIX 110 AUCKAM 1 00eCIlleYeH ! JOCTATOUHOr0 KOJINUYEeCTBa
myTel gocTyIa K JaHHBIM. ECTh sBpUCTHYECKOe IIPAaBUJIO: MIOACHUCTEMAa BBO-
Ila/BBIBOJIA MOJI:KHA obecrieunTh mepemauy 1 ['6afiT B ceKyHIYy Ha KasKIble
4 mporieccopa, HO He MeHbIle 2 ['0afiT B ceKyHAy B 1ejioM. IIOCKOIBKY I
IUCKOB XapaKTepHa HauboIbITasa 3aepsKKa, elle OOUH aclieKT ONTUMU3a-
MY BBOJA,/BBIBOMA — COXPAaHEeHNe CUMTAHHLIX C JUCKOB JAHHBIX B Ollepa-
THUBHOU IIAMATH.

B moxymenTtamnuu Oracle xopoliio mogo0paHHble KOHPUIYpAIUT — C yaadu-
HBIM COUETAHMEM XapaKTePUCTUK BBOJAa/BLIBOJA (0OCOOEHHO HAKOIIUTEIeH,
o0ecIeunBAaIOIINX IIYTHU JOCTYIIA K BHEIIIHEH IaMaTH ), IaMATH U IIPOIIeCCo-
POB — HA3BLIBAIOTCS COALAHCUPOBAHHbLMU. BhIIIE yiKe 0TMEUaIoCh, 4YTO Ha-
uynnasa ¢ Bepcuu Oracle Database 10g B cocras Oracle BxoguT mojcucrema
ASM, zameTHO yIpoIiamIiad PYTHHHOE aAMHUHHCTPUPOBAHIE BHEIIIHEH
nmamaru. OIHAKO 3aYacTyI0 ¥ IOCTABIIUKOB 000PYIOBAHUA TPYLHO IOJY-
YUTH CHCTEMY XPaHEHH!S B 3aJaHHON KOH(UTypaIuu, 0COOeHHO eCcJau pedb
HUIeT 0 XPaHUJINIaX JaHHBIX. KpoMe TOro, XOTsa eMKOCTh AYUCKOB [OCTOSH-
HO pacTeT, CPABHHMOTIO IIPOoTpecca B YacTH BPpeMeHU IOCTyIIa He HabJroaa-
ercda. Bee aTo moasurio xKoprnopamuio Oracle COBMECTHO ¢ OCHOBHBIMHU II0-
CTaBIMKAMM Pa3padboTaTh allapaTHbIe IIAT(POPMBI 1 CUCTEMbBI XpaHeHUA
pAda STaJIOHHBIX KOH(pUrypaiuii, 4To0bl IOMOUYb II0JbL30BATEJIIM TOUHEe
OILIEHUTH TPeOOBaHMUA K HAUYAJLHOM KOH(MUIypaluu. dTa MHUIMATUBA II0-
ayuuniaa HasBaHue Information Appliance Initiative.

.

Nunnuarusa Oracle Optimized Warehouse Initiative nmpeciegosaia
ﬂ:. eJb pa3paboTaTh P dTAJIOHHBIX KOH(MUTYpPAIUil XPAHUIAI] JAH-
~ Qla' HBIX Ha 6ase 060PYJOBAHUS TAKUX N3BECTHBIX IPOU3BOAUTEIEH, KaK
HP, IBM, Sun u EMC/Dell. Hexoropsie maptaeps! Oracle anoncu-
poBaIM ONTUMU3NPOBAaHHLIe XpaHuiauina ganubrx Oracle Optimized
Warehouses, npezncrasisiomniue co6oil yKe IPOTeCTHPOBAHHEIE all-
naparubie KoH(purypanuu ¢ upegycranosiennoit CYB]I Oracle. Ka-
JKIAsA 9TAJIOHHAA KOHQMUIYpPaIlWs OIMCHIBAET COUETAHWE ILIaTdop-
MbI, OIIEPAI[MOHHOM CUCTEMBI ¥ CHUCTEMbI XPAHEHUS, AOIYyCKAaIoIlee
pasauuyHbIe BapUAHTHI MogepHu3anuu. Ho s Hauaia Bbl JOJMKHBL
VMeTh IMIPeACTABJIEHNE O CJIOKHOCTU IPEI'bABJSEMBIX 3alpPOCOB,
o0'beMe JaHHBIX U KOJUYECTBE OAHOBPEMEHHO PAabOTaOIINX T0Ib30-
Baresieii. Kopnoparmusa Oracle u ee mapTHepbl 00OHOBJIAIOT KOHDUryY-
panum II0 Mepe COBEPIIEeHCTBOBAHUSA allaparHbiX maardopm. Jo-
MOJIHUTEJIbHYI0 HHMOPMAIIUI0 MOMKHO IIOJYYUTh IIyTEM IIOMCKA II0
ciaoBam «Optimized Warehouse» na ocaoBHOM catite Oracle.

Sy
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CTpaTervm pa3BepTbiBaHUA ANCKOB

JMCKM YacTo MOAKJIIOUYAIOTCA HANPAMYIO K CHUCTeMe, MPUYEeM B JOPOTrue
cHCTeMbI BKJIOUYAIOTCA 60Jiee ObICTPhIEe JUCKOBBIE KOHTPOJLIEPHI, 06ecIieyun-
BalOIllie TOBBINIEHHYI0 CKOPOCTH BBOMA/BBIBOMa. C POCTOM IIPOIYCKHOM
CIIOCOOHOCTH ceTeli B KauecTBe SKOHOMUYHBIX aJbTEePHATUB CTAJH Hpeaia-
raThCs CeTeBble TEXHOJIOTUY IIOAK/II0UeHs BHelrHel maMmaTu Network At-
tached Storage (NAS) u Storage Area Network (SAN). Kpowme Toro, ects
pasJIuYHbIE CIIOCOOHI KOHMUTYPUPOBAHUS TUCKOB C PE3ePBUPOBAHUIEM, II0-
3BOJIAION[NE YCTPAHUTh BO3MOKHOCTH IIOTE€PHU AOCTYIA K AAHHBIM M3-3a
eIMHUYHOTO OTKAa3a AuCKa.

OOBIYHO AUCKUW COOMPAIOTCA B MACCUBBI, IPUUEM IIPOMBIMIJIEHHBIM CTAH-
maprtoMm aBisderca Texuosorus RAID. RAID-maccuB MOMKHO HPUMEHATH
B JII00011 13 PACCMOTPEHHBIX BHITITe KOHMUTYPAIIU AJIA TOBBITIIEHUA IPOU3-
BOAUTEJILHOCTA U HazesxkHocTu. Mbl mosHaxomuauch ¢ RAID-maccuBamu
B IJiaBe 7 ¥ IPOAOJIKHUJIN UX OOCYKJeHIe B KOHTEKCTe 00ecIIeueHns BhICO-
Koil HafesKHOCTH B ryiaBe 11, KyZa 1 OTChLIaeM YUTATENs 38 JOIOJIHUTEI -
"o mudopmaiueii. Kpome Toro, Haunuasa ¢ Bepcuu Oracle Database 10g
MoJAcUCTeMAa aBTOMATUYECKOr0 yIpaBjeHus xpanenuem Automatic Stora-
ge Management (ASM) mpenocTaBiasieT 3HAUUTEJIbHYIO YacThb (QYHKIIHIO-
"HaabHOCcTu RAID-mMaccuBoB (HalmpuMep, paccjoeHre U 3epKainpoBaHUe)
IJs1 Habopa OOBIYHBIX AMCKOB. Bojee moapoouo moacucrema ASM omucaHna
B TJIaBe 5.

B Bepcun Oracle9i 66110 peasn3oBaHO CyKaThe BHYTPU 0a3bl JAaHHBIX IJIA
YMEHbIIIeH!A TPeOyeMoi IUCKOBOI ITaMATH, 0COOEHHO B XPAaHUJININAX JaH-
HbIX. IToBTOpSAIONIECSa 3HAUEHHUA B OJIOKE JAaHHBLIX YCTPAHSAIOTCSA 34 CUET
XpaHeHus AyOJMKATOB B TAOJIMIlE CHMBOJIOB, PACIIOJOMKEHHON B HavaJe
6si0ka. Bece BXOKIEeHNSA IIOBTOPAIONINXCSA SHAUEHUH 3aMEeHAIOTCI KOPOTKM-
MM CCBHLIKAMM Ha 9JIeMEeHTHI 9Toi Tabauibl. B Bepcuu Oracle Database 11g
nobasiena onmus Advanced Compression Option ajisa omeparuit BCTaBKH,
OOHOBJIEHUSA U yHaJieHusd, uTo cyinecTBeHHO B OLTP-cucremax. Tunuunasa
CTemeHb CyKaThUsA cerofua cocrasiaseT 50% . [ToMmuMo yMeHbIIIEHUSA MecTa,
3aHMMAeMOro Ha JIHCKe, C)KATHe MOJKEeT CIIOCOOCTBOBATH 1 IOBBIIIIEHIIO
IPOM3BOAUTEILHOCTH, €CJIN CIKAThIE JaHHbIE I[eINKOM IIOMEIIAl0TCA B KOIII
(He Tpebys mocTyna K JUCKY).

IIoCKOJIBKY €MKOCTh AMCKOB IIOCTOSHHO PacTeT, a I[eHa CHUMKAeTCs, MHO-
rue OpraHms3aluy NPeJIoYnTaIOT XPAaHUTh BCe JaHHbIE Ha JUCKaX, obecie-
YyuBas OMEPATUBHBIN JOCTYI K HUM B IPUJIOKEHUAX IS PabOThI C XpaHU-
JIUITaMU JaHHBIX U OM3Hec-aHaJIM3a. YUUThIBasg TOT (PakT, UTO AUCKH,
obecmeunBalONie MAaKCUMAJILHYIO IPOU3BOAUTEIbHOCTH, OOBIYHO CTOSAT
Iopoike 1 UMEIOT MEHBINYI0 eMKOCTh, HabJaioaeTcA TeHIeHIINSA COUeTaTh
UX C OTHOCUTEJIHLHO MeJJIEHHLIMU, HO 00Jiee eMKUMU (1 JellIeBbIMU) AUCKAa-
MU IJId XpaHeHUsd JaHHBIX, K KOTOPBIM obpaiaiorcsa peako. Iloacucrema
yIOpaBJIeHUs »KU3HEHHBIM HuKJoMmM uHGopmanuu Information Lifecycle
Management (ILM) u B ocobernrocTu nporpamma ILM Assistant, mosBus-
miasica B 2007 roxy, yIupoIamoT aIMUHUCTPUPOBAHNE B TAKUX YCJIOBUSIX.
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Kakyto nnatcgopmy BbiOpaTh?

C HeorpaHHMUYeHHLIM 0IOKETOM Ha 000PYAOBaHIE pellleHire OLII0 ObI IPOo-
CTBIM: OIIpeMesifgieM, KaKas IMPOMyCKHasA CIIOCOOHOCTh M HAAEKHOCTH HaM
HYKHa, — ¥ IIPOCTO MOKYIIaeM OTBEYAIOIYIO 9TUM TPeOOBaHUAM alapaTy-
py! K coxxanenuio, Takoii OI0KeT TPYAHO IIPEACTABUTD, IIO9TOMY PeIlleHIe
0 BeIOOpE 060pyIOBaHUSA YACTO ABJISETCA KoMmnpoMmuccHbiM. Ho ¢ MoMeHTa
BBIXO/la IEPBOT'O U3JaHUA 9TOM KHUTHU I[eHbI IPOLOIMKAIN CHUMKATHCS, TAK
YTO TeNeph IPUHSATH €T0 CTAJIO IPOIIIe.

CpaBHeHue nnatgopm

Oo6n1uno cepBep Oracle pasBeprriBaeTca Ha SMP-cucreme, marolmeit mogxo-
IsIllee COOTHOIIEHHE IIeHbI M MOIIHOCTU. BBIGOD MMEHHO apXUTEKTYPhI
SMP guKTyeTcs CAeLyIOIUMI COO0PaAKEeHI MM

e SMP-cucrema MacIiTabupyeTcs IIpolle 1 B 00Jiee MINPOKUX Mpeaeiax,
YyeM OZHOIIPOIeCCOPHA;

e Hajauume 64-paspaAHBLIX IPOIECCOPOB W OMEPAIIMOHHBIX CHUCTEM C IIO[-
IEePKKOI OOJIBININX 00BeMOB MaMATH I103BoJsseT SMP-cucTtemam pabo-
TaTh C OUeHb OOJBINNMY 6a3aMU JaHHBIX (40 IeCATKOB TepabaiiToB);

® B OTJIMYHE OT KJAacTepoB, B SMP-cucremax nmMeeTcs e IMHCTBEHHBINA 9K-
semiap OC u Oracle, mosToMy yIpolraeTcsa afMUHUCTPUPOBAHNE U CO-
IPOBOXKIEHUE;

e s paboTel B SMP-cucTeMax cepTu(GUIIMPOBAHO 0OJIbIIIE TPUIOMKEHUIT,
YeM JIJIA KJIAaCTEePOB;

e SMP-cucrema MOKeT OKaszaTbCs JellleBJie, YeM CPaBHUBAA II0 KOJUUe-
ctBy nporeccopoB NUMA-cucrema, KjaacTep UM PellleTKa, TOCKOJIbKY
He IPUXOAUTCS IyO0IUPOBATh MaMATh U IOACUCTEMbBI BBOA,/BHIBOA.

MEe1 BoBce He XOTHM CKasaThb, UTO APYyTrue KOHPUIypanuu He CTOUT daKe
paccmaTtpuBaTh. Eciiz Tpe6oBaHMA K MACIHITA0MPYEeMOCTH MPEBBIIIAIOT BO3-
MoxkHOCTH SMP-MaIlus, To aJIbTePHATHUBEI KJIACTEPY MU PEIIeTKe MOMKET
¥ He oKazaThcAa. CTOMMOCTD KJIacTepa MOYKHO CHUBUTD 34 CUET MCII0JIb30Ba-
HUS y3JI0B U3 KOMIOHEHTOB «MaccoBoTo morpebieHus» B RAC-koubpuUry-
pamuu. ITpu TiaTerb>HOM MJIAHUPOBAHUY U HAAJIEKAIeM YIIPABJIE€HUU BbI-
YHUCJIUTEJbHBIMU pecypcaMu MPeAHpUATHA TaKue KOH(PUrypaluu BIIOJIHE
CIIOCOOHEBI 00ECIIeUNTh He00XOAMMYI0 MOII[HOCTE U CTeIIeHb JOCTYIIHOCTH.

.
L -“ O,HI/IH 13 OCHOBHBIX KOMIIPDOMHKCCOB, Ha KOTOPbIE€ CErOOHA IIPUXOONT-
“. CA UATHU, IDUHUMAaA PEeIlIeHne O Tuiie CuCTeMbl, — 3TO BL160p MeX Oy
.\“. ‘I-r- MHOT'OAOEPHBIMU W OAJHOALEPHBIMU IIPOIlECCOPaMM. nu peuyb 31aecChb
) nuaeT He TOJIBKO O CTOMMOCTHU 060py,t[0BaHI/Iﬂ, IIOCKOJIBKY IIPOM3BO-
AUTeJINn CyBH CTaJIu 3aKJaAbIBaTh 3TO pa3jinure B MOJAeJ I IleHOO6'
pasoBaHUA. ueHOBaﬂ nonutuka Oracle Takske M3MeHMJIACH B OTBET
Ha HOBbI€ TEHOECHIIUU. Muorue OopraHu3anuy IMOKYIIaT JUIEH3UN
UCXOOA M3 KOJMYECTBa IpoleccopoB Ha miaardopme. Ho mpu pas-

BePTBIBAHUU MHOTOAAEPHBIX IIPOIIECCOPOB Il€eHa yBEJINYUBAETCSA HE
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B cooTHoIeHnu 1:1. CBsI3aHO 3TO C TEM, UTO IPOU3BOAUTETIU 000PY-
IoBaHUA U Kopruopanusa Oracle MOHEMMAIOT, YTO C MOAIEPHKKOM MHO-
TOsIIePHOI TeXHOJOTUM ACCOIMUPOBAHBI AOTOJHUTEIbHbIe HAKJIA-
HbIE€ PACXOJbI, IOATOMY I€Ha JUIEH3UN BO3PaCTaeT C YUETOM OKH-
JlaeMOTO0 BBIUTPHIIA B IPOU3BOAUTENBHOCTH. Pazymeercs, TeXHOJIO-
TUU U MOJEJU IIeHOO0pa30BaHUs U3MEHSIOTCA Yallle, YeM BBIXOIAT
OIpUHIUTIHATbHO HOBbIe Bepcuu CYB]I, mosToMy B 9TOii KHUTe MBI
pemuan He 06CYKAATh BOIPOC IeH. UToOBl pasodpaThbCsa B MMEIO-
IIUXCS CeTONHA BapmaHTaX, BaM, CKOpee BCero, IoTpedyeTcs mo-
MOIIb KaK IIOCTABIINKA 000OPYZOBaHUSA, TaK U COTPYLHUKOB KOPIIO-
pamuu Oracle.

Ta6a. 12.2 mo3BoJIsIeT CPAaBHUTH JOCTOMHCTBA PA3JIMUYHBIX IJIAT(OPM C TOU-
KU 3peHUsA MacHITa0uPyeMOCTH, YIIPABISIEMOCTH U JOCTYITHOCTH.

Tabauya 12.2. Cpagrerue 00CMOUHCME PA3AULHBLX NAAMGOPM

passepmuvlearus
Ouenka MacmradupyemMocTs | Y IpaBIsieMOCTh HJocTynHoCTh
Haunyumasa | Pemrerka Opnomporieccopnasa | Perrerka
Kaacrep SMP Kaacrep
SMP PermretTka SMP
Hauxynmasa |OgHonpomeccopuas | Kaacrep OpHoOIpoIieccopHasd

BpIi0upast TeXHOJIOTHUIO XpaHeHU, CJIeAyeT YUNThIBATh TPEOOBaHUS K ITPOM3-
BOJHUTEJLHOCTH ¥ BO3SMOYKHOCTY BOCCTAHOBJICHHS, a TaK)ke OmoaKker. B 00-
1IeM cJydae — 4eM BBIIIe I[eHa, TeM OOJIbIlle IPOU3BOAUTEIHLHOCTh U T'Ub-
KocTb. He 3a0bIBaliTe yYUTHIBATh U TPEOOBaAHUSA, IIPEAbABIAAEMbIE K IPOITY-
CKHOM CIIOCOOHOCTH.

PasnuyHble nogxopabl K BbIGOpy NnaTtgopmbl

Bribupasa naardopmy ansa pasBeprbiBanusa CYDB]l, MmHorme opranmsanmu
OTAAIOT IPEeANOUTEeHNEe CUCTEMAM, CIIOCOOHBIM 06eCIIeUnTh MPOU3BOIUTEb-
HOCTh 1 MAacIITabMPyeMOCTh Ha Oimikaiiliiee Oyayiee, IPUHUMAS TaKKe
BO BHUMAaHUe TpeOOBaHUA K yA0OCTBY afMUHUCTPUPOBAHUA U JOCTYIIHO-
ctu. Ho cienyer yuuThIBATE U €Ille ABa COOOparKeH! .

Bo-nepBhix, asbyyHas KMCTHUHA — IIOLOJbIIE IMOAOKIEIb, IIOAEIeBIe KY-
nuIinh (KOMIIBIOTED U Bce ero KoMmnoHeHTHI). CorstacHo 3akouny Mypa, cdop-
myupoBanuomy B 1965 rogy corpynuuxom Intel 'opapornom Mypowm (u ¢ Tex
IIOpP HEOZHOKPATHO JOKA3aHHOMY Ha NPaKTUKEe), BHIUMCIUTEJIbHAs MOII-
HOCTB IIPOIIECCOPOB yABauBaeTca Kaxkabie 1,5—2 roga. Cerogusa Takoe yi-
BOoeHMe o0ecIeurBAaeTCs MOBBIIIIEHEM TaKTOBOM YacTOTHI M peajusaliueit
HECKOJBKUX ANED.

ITocTosHHOE CHUKEHUE IleH U yBeJUUeHNe IIPOU3BOIUTEeIbHOCTHA — 9TO He-
MIPEJIOKHBIHN (haKT KOMIIBIOTEPHOM MHAYCTpuU. HO KaKk MM BOCIIOJIB30BATHCSA
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OpY IIJIaHUPOBAHUY CTPATETUU Pa3BEPTHIBAHUA CUCTEMBI B BaIllel OpraHu-
sauun?

IToxkymaiiTe TO, YTO BAaM HYKHO, TOTZa, KOT/a 3TO HYKHO, U ILIAHUPYUTE
mepemauy ycTapeBllliero o60pya0oBaHUA [JIA APYTUX HYMKA OpPraHU3aI[UH,
KOT/Ia OHO IIepecTaeT O0TBe4YaTh TPeOOBAHUAM KOHKPETHOI'O IPUJIOKEHUS.
Hanpumep, cepBep, KOTOPBIH CETOTHA 00CTYKMBAET OTAEJ, 3aBTPA MOMKET
craTh BebG-cepBepoM. Eciiu pasBepHyTa peIleTKa, TO B COCTaBe NMeIelica
CHCTEMBI MOYKHO HCIIOJIE30BATh U CTapoe 000pyLZOBaHME.

U me 3a0bIBaiiTe O MOCJEACTBUAX MOAEPHU3AINY 000PYIOBAHISA, 0COOEHHO
IPOIleCCOpPOB, Ha ILIaTdopMax, I'e pelleTka He peanu3oBaHa. B SMP-cuc-
TeMax TpedyeTcs, UTOOBI HA BCEX y3JaX paboTaau OOUHAKOBBIE IIPOIECCO-
pBI, IIO9TOMY IIPY MOJEPHU3AIUY OLHOTO0 y3Jia IPUAETCA MOAEPHU3UPOBATH
¥ BCe OCTaJIbHble. B KaKOM-TO MOMEHT IIPOU3BOAUTEb IIOPEKOMEHIYeT 3a-
MEHUTDH CUCTEeMY IeJIUKOM, ITIOCKOJbKY U IPYTHe acleKThl (Hampumep, ma-
MATHh U TEXHOJIOTUA ITOCTPOEHUA IIINHBI BBOAA,/BBIBO/A) OBIIN YCOBEPIIIEH-
CTBOBAHBI C YUYETOM BO3POCIITIX BO3MOKHOCTEHM HOBBIX ITPOIIECCOPOB.

Grid-BpluncIeHUS BRITJIAIAT OUE€Hb COOJIa3HUTENBHO, IIOCKOJLKY B PEIIleT-
Ky MOKHO BKJIIOUATH HOBbIE MAIIIMHBI II0 Mepe uX npuobperenusd. Ilosasie-
Hue B Bepcuu Oracle Database 10g cpeacTs aBTOMaTHYeCKON HACTPONKU
¥ YIYYIIeHHOTO aAMUHUCTPUPOBAHUA U UX JajbHeliee passuTtue B Oracle
Database 11g cmenanu grid-BelunciieHnss 6oJjiee MPAKTUYHBIMH, TaK KaK
oTIaJia Heo0XO0AMMOCTh BPYUYHYIO HAaCTPanuBaTh PA3JIUUYHbBIE TTapaMeTPhI.
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PacnpepeneHHble faHHble
n pacnpepeneHHas 6a3a gaHHbix Oracle

Jamuble B GOJBIINX U CPEIHUX KOMIAHUAX MOTYT OBITH PAcCIIpeAesieHbl IO
HECKOJbKUM 0a3aM, PacIloIOKeHHBIM Ha PA3HBIX cepBepax, YIPaBIsIeMbIX
PasHBIMU OINEPAITMOHHLIMHU CHUCTEMaMU 1, OBITH MOMKET, JasKe PasHLIMU
CYB]/I. He uckao4YeHO, YTO JaHHBIE, HEOOXOAMMBIE AJA OTBeTAa Ha KOH-
KPeTHBI BOompoc 6Gm3Heca, IPUAETCA MOJYYaTh C HECKOJIBKUX CEPBEPOB.
WHorma moab30BaTeNIN HOJMKHBLI 00pallaThCA K 9TUM Pa3HECEHHBIM II0 Cep-
BepaM JaHHBIM OJHOBPEMEHHO, a MHOTAA IJIA IMOJYUYEeHUsS OTBETA CIeayeT
mepeHecTH NaHHbIe Ha JIOKAJbHBIN cepBep. TaK:ke MHOTIa TPeOyIOTCA OIle-
pamuu BCTaBKM, OOHOBJICHUSA U YIAJEHU paclpe e e HHbIX JaHHbIX.

EcTb 1Ba OCHOBHBIX cmoco0a paboThI ¢ JaHHLIMU B pacipeeIeHHbIX 6a3ax:
CUUTATH BECh KOHTJIOMEPAT eAMHOMN CYITHOCTHIO, PacIpesesieHHAA IPUPOJa
KOTOPOIi Tpo3payvHa AJIA H0JIb30BATENA, UM IPUMEHATh PA3JINIHbIE METO-
OBl PEIINKAIIVY IJIS CO3LAaHUA KONUH JaHHBIX, HAXOAANIUXCA B HECKOJIb-
KHX MecTax. B aToii ryiaBe MBI PacCCMOTPUM 00a pellleHus U TeXHOJOTUH,
aCCOIMMPOBAHHEIE C KAYKABIM U3 HUX.

AocTyn K HecKonbKUM 6a3am AaHHbIX
KaK K eQUHOW CYLLHOCTU

Wuorga moJib3oBaTe M TpebdyeTcsa 3alpallinBaTh WM MAHUNYJIAPOBATH
IaHHBIMHU, HAXOOAIIUMUCS B HECKOJbKUX 0asax mop yupasienueM CYB]]
Oracle niu #He Tonpko Oracle. B aTom paspmesie MBI OIUINEM PAJ IIPUEMOB
U apXUTEKTYP, MO3BOJIAIOIINX PaboTaTh C JTaHHBIMHU B TAKOM PacIIpeIesieH-
HOM OKDY:KEeHUMH.
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JlocTyn K pacnpegeneHHbIM AaHHbIM
B HecKonbKux 6aszax Oracle

Ve mHoOro Jetr Kopuoparus Oracle mpeaiaraer JoCTyn K pacipeieseH-
HBIM JaHHBIM, XpaHamuMcsa B 6azax Oracle Ha pasHbIX cepBepax, UJIU Y3-
nax. Ilonb3oBaTesiaM Heo0sA3aTeIbHO 3HATD, I'/ie MMEHHO HAXOAATCSA TaH-
HbIe B pacupegeneHHoi 6a3e. JocTyn K Tabauiie IPpOU3BOAUTCA IO YHU-
KaJIbHOMY HUIEHTU(PUKATOPY. AIMHUHHCTPATOP MOXKET CO3L4ATh IIPOCTHIE
uIeHTU(PUKATOPhI, TaK UTO JaHHBIE, HaxoAsdalnuecs B tabauie Oracle Ha
OTAEJbHOM MalllnHe, OyAYT Kas3aThbCs MOJIb30BATEIAM YaCTAMU €TUHOH JIO-
TUYEeCKOM 6a3hbl.

PaspaboTunk MozkeT onucaTh Ha sa3bIKke SQL coeqnHeHNS MeXKAY PasHBIMU
6azamu ¢ momoInbio ceAsell (links) 6a3 JaHHBIX. 3a cUeT STUX CBA3EH 1 00-
pasyeTcs pacipeeeHHas 6asa faHHBIX. Komanga

CREATE PUBLIC DATABASE LINK employees.northpole.bigtoyco.com

co3ZaeT IIyTh K yAaJIeHHOUN 0ase JaHHBIX, COAepIKaIleil TabJIUIy ¢ JaHHBI-
MU 0 paboTHUKax Kommanuu Bigtoyco’s North Pole. JIto6oe mpuiaosxenue
WJIN HOJIb30BaTENb, IOIKJIIOUNBIINICA B JOKAJIbHON 0a3e TaHHBIX, MOMKET
o0paTuTheca U K yaajeHHoii 6ase North Pole, ykasas B SQL-komaHze rJ1o-
6anmpHOe mMaA moctyma (employees.northpole.bigtoyco.com). ITomcmcrema
Oracle Net (npexxune nassauusa Net8 i SQL*Net) mpospauno peaansyer
B3auMoJeiicTBYE ¢ yaaJIeHHO# 6a30i1 JaHHBIX 10 CETEBOMY IIPOTOKOJIY.

XoTa cBA3b 0a3 JAHHBIX JeJaeT SJOCTYII K JAaHHBIM IIPO3PAUHBIM JJIA HOJIh-
3oBareseii, cepsep Oracle Bce paBHO JOKeH 00pabaThIBATH B3aMMOIECT-
BUS C pacipeaeeHHLIMI 0azaMu 0coObIM 00pazoM. MBI BKpaTIiie pacCMOT-
puM, UyeM 3aIIpoChl M OOHOBJIEHUS B pacCIpe[eIeHHON 6a3e OTINYAIOTCI OT
o0bIuHO#. Ecau B 3ampoce y4acTBYIOT paciipelesieHHbIe JaHHbIE, TO Ballla
rJaaBHasA 3a00Ta — ONTHMHU3MPOBATH MX M3BJIeUYeHME. 3a IIPOU3BOLUTEIE-
HOCTH 3aIIPOCOB K OJHOU 6a3e yaille BCero OTBeuYaeT OIITHMU3ATOP IO CTOM-
MOCTH, KOTOPBIH paccMmaTpuBaJjics B riase 4. B sepcuu Oracle7 B Hero OnI-
Ja mobaBJieHA BO3MOYKHOCTE I'VIOOAJNBHOM ONTUMU3AIUN C YUETOM paciipe-
IeJIeHHBIX 0a3 JaHHbIX. HampuMep, OIITHMHU3aTOP II0 CTOMMOCTH YUUTHIBA-
eT MHAEKChI, UMEIOII[11eca B pacipeleeHHbIX 6a3aX, Uero OITUMU3aTOP II0
CHHTAKCUCY JejaTh He yMeeT. KpoMe TOro, OnTHMH3aTOP MO CTOMMOCTU
MPUHUMAET BO BHUMAHNE CTATHUCTUKY, XPaHAIIYIOCA B yIAJeHHBIX 0a3ax.
B Bepcuu Oracle8i mosBmiaach BO3MOYKHOCTH BBIIIOJHATH ONEPAIlMU HaJ
MHOJKECTBAMM U COeQUHEHNs Ha TeX y3JaX, KOTOphIe 00eCIeunBaloT MakK-
CHIMAaJIbHYIO IIPOM3BOAUTEJIBHOCTh, MUHVUMMU3UPYA IIPU 3TOM OG’BeM OaH-
HBIX, IIepechlIaeMbIX Meskay cuctemamu. Haumnmas ¢ Bepcuu Oracle Data-
base 10g onTUMM3aTOP MO CTOMMOCTH CTAJ €IMHCTBEHHBIM PEKOMEHJOBAH-
HBIM ONTHMM3aTOPOM KakK AJIS JOKAJbHOII, TaK U AJIA pacipeeeHHOH 0a-
3bI JAHHBIX.

Ecau monb3oBaTesb X04eT 3alMcaTh JaHHLIE B paclipejeseHHyo 6a3y, 3a-
Jadya HEeMHOI'O YCJIOMKHsAeTcAa. MBI ysKe TOBOPUIM, YTO TPAH3AKIIUA — BTO
aToMapHas JOTMUYecKas eJUHNUIA PAa00ThI, KaK IPAaBUJIO, COCTOSIIAA U3 O~
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HOM WM HeCKOJbKNX SQL-xoMama. OTH KOMAHAbI 3alMCLIBAIOT JaHHBIE
B 0asy M JOJIKHBI OBITH 3a(D)MKCHPOBAHBI MM OTKAUEHLI BCe cpasy. B pac-
IpeleIeHHbIX TPAaH3aKIINAX YUACTBYIOT HECKOJILKO CepBepOB 0a3bl JaHHBIX.
Korpa raxkas tpamsakmus ¢pukcupyerca xomaugoir COMMIT, Oracle npu-
MEHSIeT IPOTOKOJI ABYyX(asHO! (PrUKcaAIUK, FrapaHTUPYIOIIUIA I1€JI0CTHOCTh
¥ HEIIPOTUBOPEUYNBOCTh TPAH3AKIIMU BO BCEX CHCTeMax. Bojee mompoOHO
ATOT IPOTOKOJI OIIMCAH B paszene «I[ByxdasHass GUKcaIusa» dTON IIaBbI.

Loctyn K 6a3am AaHHbIX APYrMx npoussoguTtenen

CemeiicTBo nponykToB Oracle Transparent Gateways (puc. 13.1) mpegoc-
TaBJSET IOJb30BATEJAM JOCTYH K 6a3aM JAaHHBIX CTOPOHHUX HIPOW3BOIM-
TeJiell ¢ momoInkio auandexkTa Oracle SQL. Komauasl sToro guagexTa aBTo-
MaTHUUYecKHu TpaHcaumpyioTca Ha auaidekT SQL meneBoit CYB]I, mosTomy
OPpUIOKeHns, Hanucauuble 114 Oracle, moryT paboraTs 1 ¢ ApyruMu 06asa-
MU JaHHBIX. MOMKHO TaK:Ke 3alIMCHIBATh KOMAHABI B « POAHOM» CUHTAKCIHCE
meaeBoit CYB]I, otnpaBiasaa ux 6e3 Kaxkoii-1ubo TpaHcaanuu. TUTBI gamH-
Heix Oracle, manpumep NUMBER, CHAR uau DATE, npeo6pasyioTcs
B TunbI faHHBIX IeaeBoir CYB]. [yia o0beKTOB, XpPaHUMBIX B IIeJIEBOIT 6a-
3e, B caoBape gaHHbIX Oracle nmeroTcs crienuaabHbIe IpeacTaBiaeHnA. Kak
u 6as3wl fanabix Oracle, rereporenHbie 6a3bl MOXKHO CBA3LIBATD IJIsI Opra-
HHU3anuu pacupeneaentoii 6aspl. 10361 MOMKHO pa3BepPHYTH B IBYXYPOB-
HEBOIl apXUTEKTYype B COCTaBe cepBepa 0ashbl JAHHBIX MU Ha IPOMEIKYTOU-
HOM ypoBHe (B coctaBe Oracle Application Server).

EcTh ueThIpe OCHOBHBIX CIOCO0A OPraHM3alluM CBA3KM MEXKAy 0asaMu JaH-
HBIX.

Humepgeiic Open Database Connectivity

0O60061mennbie nHTepdeiicst ODBC u OLE DB 6ecnyiaTHO IMOCTaBIAIOTCS
Bmecte ¢ CYB]] Oracle. B cocraB mpoagykTa Open Systems Gateways
BxomAT apaiiBepsl A