PacnpeneneHHble 6a3bl
NAHHbIX



OO1ye TpUHITUIIBI

ITox pacnpenenennoi 6a3oi annubix (PB/l) nonrmaercs Habop JIOTHYECKU
CBSI3aHHBIX MEXy COOO0M pa3ziesisieMbIX JaHHbBIX, KOTOpbIe (PU3NUYECKU
pacupeaeneHbl O Pa3HbIX y3JIaM KOMITbIOTEPHOU CETH.

CVYPB/I — sto nmporpammusiii komiuieke (CYB/I), npenHazHaueHHBIN 115
yrpaieHus Pb/[ v 1o3BoA0MAN CAEIATh PACIIPEACICHHOCTD NPO3PAYHOM JIJIs
KOHE4YHOro nosibp3oBareis. [Ilpo3paynocts PB/I 3akimtouaercss B TOM, YTO C TOUKH
3pE€HUsI KOHEUHOTO T0JIb30BaTelIsl OHA JOJDKHA BECTU CE0sl TOUHO TaK»Ke, Kak
LEHTpaIN30BaHHASL.

Jlornuecku equnas B[ paznensiercst Ha GparMeHThI, KKl U3 KOTOPBIX XPAHUTCS
Ha OJJTHOM KOMITBIOTEPE, @ BCE KOMIIBIOTEPHI COCTMHEHBI JIMHUAMU CBSI3U. Kax b
u3 3TUX (hparMeHTOB padoTaet noj ynpasieHueMm cBoeit CYB/I.

V3enl Vaer? B2

BJI1 Ysen3 Y3end




Kpurepum pacnopeneneanoctu (o K. /lenry)

JlokajibHasi aBTOHOMHOCTb. JIOKaJIbHBIC TAHHBIE TIPUHAJIEKAT JIOKAJIbHBIM y3JIaM 1
YIIPABIAETCS AIMUHUACTPATOPAMU JIOKAIbHBIX B/I.

JlokaneHbIe nponecchl B PB/] ocTarorcs TI0OKaIbHBIMUA.

Bce nmponecchl Ha JIOKAIIbHOM y3JI€ KOHTPOJIMPYIOTCSI TOJIBKO 3TUM Y3JIOM.

OTcyTcTBHE ONOPHI HA IEHTPAJIBHBIN Y3eJl.

B cucreme He 10KHO OBITH y3J1a, 0€3 KOTOPOTo CUCTEMA HE MOXKET (DyHKIIMOHUPOBATh,
T.€. HE JIOJI’KHO OBITh IEHTPAJbHBIX CIIYXKO.

HenpepsiBHOE QYHKIIMOHUPOBAHUE.

VYnanenue win 100aBICHUE y3/1a HE JOJHKHO TPEOOBAaTh OCTAHOBKHM CUCTEMBI B 1I€JIOM.

He3aBUCHMMOCTB OT MECTONOJIOKEHUS.

[Tonp30BaTeb JOMHKEH MOIYYaTh JOCTYI K JIIOOBIM JJAHHBIM B CUCTEME, HE3aBUCHMO OT
TOTO, SIBJISIFOTCSI 3TU JAHHBIC JIOKAJIbHBIMU WJIW YIAJIEHHBIMU.

He3aBucuMoCTh OT )parMeHTAUH.

JlocTyn K JaHHBIM HE JOJKEH 3aBUCETh OT HAJWYUS UM OTCYTCTBUS (pparMeHTaIiu U
OT TuIla parMeHTaI1H.

He3aBUCHMMOCTD OT peminKalum.

JIOCTYII K JaHHBIM HE JOJDKEH 3aBUCETh OT HAJWYMS WU OTCYTCTBUS PEIUIMK JaHHBIX.



Kpurepum pacnopeneneanoctu (o K. /lenry)

O0paboTka pacnpee/IeHHbIX 3aIIPOCOB.

Cucrema J0J’KHA aBTOMAaTHYECKU ONPEICIISITh METO/IbI BBITTOJIHECHUS COCTMHEHUS
(oObenMHEeHHS ) TaHHBIX.

O0paboTka pacnpeae/ileHHbIX TPAH3AKIINUIA.

IIpoTokoa 06paboTKH pacupeAcIEHHON TpaH3aKIIMU T0KEH 00€CIIeUMBaTh BBHIMIOJHEHUE
YETHIPEX OCHOBHBIX CBOMCTB TPaH3aKIUK: aTOMapHOCTh, COTIACOBAHHOCTb,
M30JIUPOBAHHOCTH U MTPOIOJKUTEIIHLHOCTb.

He3aBucuMoCTb OT THIIA 000PYI0OBAHUS.

CYPB/I nomxHa PyHKIMOHUPOBATH HAa 00OPYTOBAHUY C PA3TUYHBIMUA BEIYUCIUTEIILHBIMU
naTopMamu.

He3aBUCHMOCTDB OT ONlePALIMOHHON CHCTEMBI.

CYPB/I nomxHa PyHKIMOHUPOBATH MO yIipaBiieHueM paznndnbix OC.

He3aBUCHMOCTD OT CeTeBOM APXUTEKTYPhI.

CYPB/I nomxHa ObITh cCIOCOOHOM (DYHKIIMOHUPOBATH B CETAX C PA3TUYHON apXUTEKTY PO
U TUIIAaMU HOCHUTEJIS.

He3aBucumocts ot Tuna CYB/I.

CYPB/I nomxHa ObITh CHOCOOHOM (PYHKIIMOHUPOBATH MOBEPX PAZTUYHBIX JTOKAIBHBIX
CVYB/I, BO3BMOXXHO, ¢ pa3IMnyHbIMU MOJICJISIMU JIAaHHBIX (TPEOOBAHKUE TE€TEPOTCHHOCTH).



MeTtoabl NOAAEPKKH pacCIpeaCICHHbBIX JaHHbBIX

CyIIeCTBYIOT PA3JIMYHBIE METOABI MOAAECPKKH PACTPEICICHHOCTH

1.

dparmenTanus — pazouenue bJI niu TadauIbl HA HECKOJIBKO YacTel U
XpPaHEHUE ATUX YaCTEeN HA pa3HbIX y3iax PH/I.

Penuinkanus — CO31aHNUE U XPAHECHUE KOIIMK OJHUX M TE€X K€ JAHHBIX
Ha pa3HbIX y31ax Pb/I.

PacnpeneseHHble OTPAHUYEHUS HEJOCTHOCTH — OTPAHUYCHUS, TS
IIPOBEPKHU BBINIOJTHEHUST KOTOPBIX TPEOyeTCsl 0OpallleHue K APYromy

y31y PbB/I.

PacnpeaeneHHble 3alPOChl — 3TO 3alIPOCHI HAa YTEHUE,
oOpamaroiuecs oonee yem K onqHomy y3ay PB/I.

PacnpenesieHHble TPAH3AKIUM — KOMaH/Ibl HA U3MEHEHUE JITAHHBIX,
oOpaiaromuecs oosee yeM Kk onqHomy y3iny PB/I.



OparMeHTanus

dparmeHTanys — OCHOBHOM cnioco0 opranuzauuu PB/I.

Ha3naueHue: XxpaHeHHUE JaHHBIX HA TOM Y3JI€, [1€ OHU Yallle UCIIOIb3YIOTCS.
OCHOBHBIE TPOOJIEMBI, KOTOPBIE MPU 3TOM BO3HUKAIOT:

— MIPO3PAYHOCTh HANIMCAHUS 3aIPOCOB K JaHHBIM;

— MOJJIEPKKA PACIIPEICIIEHHBIX OTPAHUYEHUN LIETTOCTHOCTH.

Cxema (parMeHTallMM OTHOIIEHUSI JOJIYKHA YAOBJIETBOPATH TPEM YCIOBUSIM:

IHoaHoTa: ecnu oTHolieHre R pazouBaercsa Ha pparmenTsl R1, R2,..., Rn, TO
URi=R
(Kasxp1ii KOpTeK JTOJHKEH BXOIUTh XOTS Obl B OJJMH ()parMeHr).
BoccTaHOBHMOCTB: JTOKHA CYIIIECTBOBATH OIEpaIvsl PEISIIMOHHON aareopsl,
MO3BOJISIIOIIAs BOCCTAaHOBUTH OTHOIIEHHE R 13 ero ¢pparMeHToB. ITO MPaBUIIO
rapaHTUPYET COXpaHEHHE (PYHKIIMOHAIbHBIX 3aBUCUMOCTEH.
HenepecekaeMocTh: eciy 3jeMeHT AaHHbIX dj C Ri, TO OH HE JOKEH
IPHUCYTCTBOBATh OJJHOBPEMEHHO B APYTruX (parMeHTax. MckiatoueHue
COCTAaBJISIET MTEPBUYHBIN KJIIOU IIPU BEPTUKAIBHON (PparMeHTaIMU. ITO
IPaBUJIO TAPAHTUPYET MUHUMAJIbHYIO N30BITOYHOCTD JTaHHBIX.



OparMeHTanus

Tuner pparmeHTanynu:
a) TOPU30HTAIbHAS; B2
0) BepTUKAJIbHAS; E2 El E2 E3 El E3
B) CMEILIaHHAas;

') IPOU3BOJIHASL.

El

E3 E4

a) 0) B)

[IpounsBogHas pparMeHTaIUs CTPOUTCS ISl TOAYMHEHHOTO OTHOIIIEHUSI HA OCHOBE
(bparMeHTOB POJUTEIHCKOrO OTHOIICHU. Hanpumep, 17151 pparMeHTOB OTHOILICHUS
Emp (corpyanuku) Ei nogquunennoe otnomenue "Jletu" (Child), nuadopmariuto o
KOTOPBIX TaKXke 11€JIECO00pa3HO XPAHUTh B COOTBETCTBYIOIIUX Y3JIaX, UMEET CMBICI
pa3ouTh HA TPU TOPU3OHTAIIBHBIX ()parMeHTa:

Cl1 =C ptabNo El

C2 =C ptabNo E2

C3 =C p»tabNo E3

rJe CUMBOJI P> 0003HaYaeT €CTECTBEHHOE MoJlycoeiuHeHue oTHomeHus C u
¢bparmenTa Ei (BkirodaeT KopTexu oTHoIIeHUs C, KOTOpbIe MOTYT OBITh COSAUHEHBI C
COOTBETCTBYIOIINM KOpTekeM (pparmenTa Ei 1o 3Hau€HUIO BHEIITHETO KJII0Ya).



Permukanusg 1aHHbIX

PenJimkanusi — 3TO MOJJIep>KaHUe JBYX U 00Jiee NICHTUYHBIX KO
(pEIUIMK) JaHHBIX Ha pa3HbIX y3iax PB/I.

Perivka MOKET BKJIIOUaTh BCIO 0a3y JaHHBIX (MOJHAS PEIIMKALMS), OJTHO
WJIA HECKOJIbKO B3aMMOCBSI3aHHBIX OTHOIIICHUN MJIH (DPparMEeHT OTHOIIICHHUS.

JlocTOMHCTBA perinKanuu:

— MOBBIIICHUE TOCTYITHOCTH U HAJAEKHOCTH JAHHBIX;

— MOBBIICHUE JIOKAJIM3AIMU CCHUIOK HA PEITUIUIIUPYEMBIC TAHHBIC.
Henocrarku penyimkanuu:

— CJIO)KHOCTB MOAACPKAHUS UICHTUYHOCTH PEIUINK;

— yBeJIMYeHUE 00beMa MaMsITH JIJIsl XpaHCHUS JaHHBIX.

[Tonnepxanve UICHTUYHOCTH PEIUIMK HA3BIBACTCS PACHPOCTPAHECHHE
U3MEHEHUM U PEaAN3yeTCs CIAYKO0M TUPAKUPOBAHMS.



Cny>x0a THpaKHUPOBAHHUS

Cnyx0a TUpOKUPOBAHUS JIOIKHA BBITIOIHATH CIACAYIONINE PYHKIUU:

OOecneyeHrne MacITabupPyeMoCTH, T.€. 3PHEKTUBHON 00padbOTKH
OOJIBIIINX U MAJIBIX 00HEMOB JTaHHBIX.

IIpeoOpa3zoBaHue TUIIOB U MOJIeJiei JaHHBIX (1151 rereporeHHbIX PBJ).
Pennukanust o0bexToB b/l, Harpumep, HHIEKCOB, TPUTTEPOB U T.M.

MHnnmanv3anusa BHOBb CO3/1aBA€MOM PEIUIUKH.

NN NENREN

OobecnieueHre BO3MOXKHOCTH ""moAnucarbes' Ha CyIIECTBYIOIIUE
PEIUIMKH, YTOOBI MOIYYaTh UX B ONPEACICHHON MEPUOJUYHOCTHIO.

J171s1 BBIOJIHEHUS ATUX (PYHKIUHI B si3bIKe, MoaaepkuBaeMom CYB/I,
IPEIyCMATPUBAECTCA HAJTUYNUE CPEACTB OMPEAECIECHUS CXEMBI
peIUIMKAIIMK, MEXaHU3Ma MOJANUCKY U MEXaHU3Ma WHUIIHATU3alluH
pEIUTHK (CO3AaHUs U 3alIOJTHEHUS TAHHBIMUA ).



1.

Periukaiimsa ¢ OCHOBHOU KOIIUEU

CyIecTBYIOT CIEAYIOIINE BApUAHTHI:
Kaaccnyeckuy oaxoa 3aKJIF04aCTCs B HAJIMYUMKU OJJHOM OCHOBHOM KOIIWH,
KOTOPYIO MOYKHO BHOCUTh U3MEHEHMS; OCTAJIbHBIC KOIIUM CO3TAKOTCS C

onpenaeneHuem read only.

AcHMMeTPUYHAA pelIMKAIlMsi: OCHOBHAS KOIMS (pparMeHTHpOBaHA U

pacmpeiesnieHa o pa3usiM y3iam PBJI, u npyrue y3iabel MOTYT SIBISIThCA

MOANMCYNKAMU OTAENIbHBIX (hparMeHTOB (read only).

Pa6ounii norok. [Ipy ncroap30BaHUN 3TOTO MTOAX0/A MPABO OOHOBICHUS HE

MIPUHAJICKUT ITOCTOSHHO OJHOW KOITHH, a MIEPEXOAUT OT OJHOM KOIIUM B

JIPYTOM B COOTBETCTBUU C ITIOTOKOM Omepanuil. B KaxIplii MOMEHT BPEMEHU

OOHOBJIATHCSI MOJKET TOJIHLKO O1Ha KOIIHus.

KoHcommmanusa 1aHHbBIX:

T1

T2

T3

=
o

read only

T4

B



Permmkanusa 03 OCHOBHOM KOIINU

CuMmMeTpryHas periakanus (0e3 oCHOBHOM konuu). Bee konuu
PEIUTUIIMPYEMOT0 HAO0Opa MOTYT OOHOBJISITHCSI OTHOBPEMEHHO U
HE3aBHUCUMO JAPYT OT JIPyra, HO BCE UBMEHEHUS OAHOW KOTIMH JOJIKHBI
MIOIACTh BO BCE OCTAJIbHBIC KOTIWH.

Cy1iecTByeT JBa OCHOBHBIX MEXaHHW3Ma PaCIpOCTPaHCHUS U3MEHEHHUH TIPU
CUMMETPUYHOMN PEITUKALINU:

* CHUHXPOHHBIN: U3MEHEHUS BO BCE KOIIMK BHOCATCS B paMKax OJIHOU
TpaH3aKIAH;

* ACHMHXPOHHBIN: ITOJIPA3yMEBAET OTIIOKECHHBIM XapaKTEP BHECEHUSA
M3MEHEHUHN B YIAJICHHBIC KOITUH.

JIOCTOMHCTBO CHHXPOHHOI'O paCOpOCTPAHECHUS U3BMEHEHUN — ITOJTHAS
COTJIACOBAaHHOCTH KOIMUH 1 OTCYTCTBHE KOH(PIMKTOB OOHOBJICHHS.

Henocrarku:

— TPYIOEMKOCTh U OOJIbIIAs JIUTEIAHOCTh MOAU(DUKAITUN TaHHBIX,

— HM3Kas HaJIC’KHOCTh pa0OThI CUCTEMBI.



Permmkanusa 03 OCHOBHOM KOIINU

KoH(MIMKTHBIE CUTYalIUU:

e JloOaBiieHHE ABYX 3allUCEN C OJIMHAKOBBIMU ITEPBUYHBIMU UJIN
YHUKQJIBHBIMU KJt0o4aMu. JIJIs Ipe1oTBpallieHrs] TAKUX CUTyaluid OOBIYHO
Kaxomy y3iy PbB/l BeimenseTcss CBOM auarna3oH 3HAYEHUN KITFOUEBBIX
(YHUKaJIbHBIX) TTOJICH.

* KoHODIUKTHI yIaieHus: OJIHA TPAH3AKIIHS MBITACTCS YAAIUTh 3aMUCh,
KOTOpasi B APYIOW KOIIUY YK€ yIalieHa APYyTrou TpaH3akuuen. Eciu takas
CUTYyalllsl CYUTACTCS KOH(MDIUKTOM, TO OHA PA3PEUIAOTCS BPYUHYIO.

e KoH(IUKTEI OOHOBJICHHUS: IBE€ TPAH3AKIIMU B pa3HbIX KOIHUSIX OOHOBUIIH
OJIHY U Ty € 3aIlIMCh, BOBMOXXHO, ITO-PA3HOMY, U MBITAIOTCS
pacupoCTpaHUTh CBOU U3MEHEHUS. (114 naeHTuukanmm KOHQIUKTOB
OOHOBJICHHUSI HEOOXOIUMO TIepEeAaBaTh ¢ TPaH3aAKIIMEN TOTOJIHUTEIbHYIO
MH(pOPMAIMIO: CTApPOE U HOBOE COJIEp)KMMOE 3anrcu. Eciin ctapas 3anuch
HE MOXKET OBITh OOHAPY)EHA, HAIUIIO KOH(MIUKT OOHOBJICHMS.



Permmkanusa 03 OCHOBHOM KOIINU

MeTtoabl pazpenieHust KOHPIUKTOB OOHOBJICHHUS:

1%

Pazpenienne mo npuopureTy y3J0B: IS KaXKI0T0 y3Jia Ha3HA4YaeTCs
IPUOPUTET, U K 3aIIMCU MPUMEHSETCSI 0OHOBJICHUE, TOCTYIMBIIIEE C y3J1a C
MaKCUMaJIbHbIM PUOPUTETOM.

PazpenieHre mo BpeMeHHOM OTMeTKe: BCE TpaH3aKIUU UMEIOT BPEMEHHYIO
OTMETKY, U K 3allUCH IPUMEHSIETCSI OOHOBJICHHE C MUHUMAaJIbHOM WJIN
MAaKCUMaJIbHOM OTMETKOM. M CII0Ib30BaTh JIX JJ11 3TON0 MUHUMAJIbHYIO WJIN
MAaKCHUMAaJIbHYIO0 OTMETKY — 3aBUCHUT OT MPEAMETHON 00J1aCTU U, 0OBIYHO, MOYKET
pPEryJIMPOBaThCHI.

AnauTuBHBbIN MeToa (add — 100aBUTE): MOXKET MIPUMEHSATHCS B TEX CIyYasX,
KOTJIa U3BMEHEHHUS OCHOBAHBI Ha MIPEbIIYIIEM 3HAUEHUH T10J15, HAlIpUMED,
salary = salary + X. IIpu 3TOM K 3HaY€HHIO TOJIs MOCIEA0BATEIHHO
IPUMEHSIOTCS BCE OOHOBJICHUSI.

Hcnonb3oBaHuEe MOJAb30BATEIbCKUX MPOLETYP.

Pa3zpenienve koHPIUKTOB BpY4HYHO. CBeieHUSI O KOH(IMKTE 3alMChIBAIOTCS B
KYpHaJ OIIMOOK JIJIsl MOCIIEAYIOIIEeTO aHaINu3a U YCTPaHEHUS
aAMUAHUCTPATOPOM.



Permmkanusa 03 OCHOBHOM KOIINU

CnocoOkbl peanu3aly pacupoCTPaHSHUS U3MEHEHUI:
1. Hcnonp30BaHHWE TPUTTEPOB.
BHyTpb Tpurrepa noMemaroTcsi KOMaH ibl, MPOBOSIINE HA APYTUX KOMHSIX
OOHOBJIEHUSI, aHAJIOTUYHBIE TEM, KOTOPBIE BHI3BAJIM BBIITOJIHEHHUE TPUTTEPA.
DTOT NOAX0A AOCTATOYHO TMOKHUIA, HO OH 00JaJaeT PSAIOM HEIOCTATKOB:
* TPUITEPHI CO3JIAIOT JOTIOJHUTEIbHYIO HATPY3KY Ha CUCTEMY;
* TPUITEPHI HE MOTYT BBINOJHSITHCS MO TpaduKy (BpeMsi cpadaThIBaHUS TPUTTEPA
HE OMPEACIIEHO);
* C IIOMOIIBIO TPUTTEPOB CIOKHEE OPraHU30BaTh IPYIIIOBOE OOHOBICHUE
CBA3aHHBIX TAOJHUI] (M3-3a MPOOIEMbI MyTUPYIOIIUX TAOIUIL).

2. llognepxka KypHAJIOB U3MEHEHHUH JJIs1 PETUTMLUPYEMBbIX JaHHBIX. Pacchuika
ATUX U3MEHECHUN BXOAUT B 3a7auy cepBepa CY b/l nnm cepepa
TUupaxxupoBaHus (Bxomsiiero B coctaB CYb/I[). OcHOBHbIE TPUHITUIIBI,
KOTOPBIX HEOOXOAMMO MPUAECPKUBATHCS IIPU ITOM:

e Jli1st coxpaHeHMs COrIaCOBAaHHOCTH JIAHHBIX JOJKEH COOIOATHCS MOPSAI0K
BHECECHUS U3MECHCHUM.

* Huadopmarnus 00 M3MEHEHHUIX JI0OHKHA COXPAHATHCS B )KypHase 10 TeX 1mop,
MOKa He Oy/1yT OOHOBJICHBI BCE KOITMHU ATUX JAHHBIX.



PacnpeneseHHbIe 3a1pOoChl

PacnpeneseHHbIM HAa3bIBAETCS 3aPOC, KOTOPHIM 0OpaIliaeTcs K ABYM U
oosiee y3inam PB/I, HO He OOHOBJISIET HA HUX JIAaHHBIE.

3anpalvBarouid y3€1 JOJDKEH ONPEASINUTh, YTO B 3alIPOCE UAET OOpalleHue
K JIAHHBIM Ha JPYTOM Yy3JI€, BBIJAEINUTh MOA3ANPOC K YAAJIEHHOMY Y371y U
NEepEeHANPaBUTh €r0 3TOMY Y3IIy.

CaMoii Cl10KkHOM MPOOJIEMOM BBITIOJHEHUS PACHPEACICHHBIX 3alPOCOB
ABIISIETCS ONTHUMM3ALMA, T.€. IOUCK ONTUMAJIBHOTO I1JIaHA BBITIOJTHEHUS
3anpoca. Madopmanus, koropas TpeOyeTcs 111 ONTUMHU3AIMU 3a1poca,
pacnpezesneHa o ysjaam. Eciin BbIOpaTh HEHTPAIbHBIA Y3€J1, KOTOPBIU
coOepeT 3Ty MHPOPMAIUIO, IIOCTPOUT ONTUMAJIBHBIN IJIaH U OTIPABUT
€r0 Ha BBINIOJIHEHUE, TO TEPAETCSA CBOMCTBO JIOKAJIbHOU aBTOHOMHOCTH.

IToaTOMYy OOBIYHO pacHpeaeICHHBIN 3aIPOC BHITIOIHICTCS TaK:
3aMpalIuBarOIIMN y3€1 COOMPAET BCE TaHHBIE, TOJTYUYCHHBIE B PE3YJIbTATE
BBITIOJIHEHMSI ITOJI3AMPOCOB, Y CE0s1, M BBIMOJHSAET UX COCAMHEHUE (MIIU
OOBEIMHEHHNE), YTO MOKET 3aHATh OUCHb MHOTO BPEMEHHU.



Pacripenenienabie 3anpockl. [lpumep

baza naHHbIX "ATreHTCTBO HEABMXXKUMOCTH ', 2 (huiinaja — B JIoH0HE U
['ma3zro. OTHOmIEHUS:

Property (pNo, City, ...), 10 000 3anuceun, xpanutcs B JIoHmoHE.
Renter (rNo, Max_price, ...), 100 000 3anuceit, xpanutcs B [71a3ro.
Viewing (pNo, rNo), 1 000 000 3anucei, xpanutcs B JIongone.

Bpems nepegaum = Co + (konmdecTBo 0aiiT) / (CkopocTh nepeaaun), Co =Ic

3anpoc: cnucok 00bEKTOB B AOEpANHE, KOTOPHIE OCMOTPEHBI

NOTEHIIMAJIBHBIMU MMOKYIIATEIISIMUA, COTNIACHBIMU 3aIUIaTUTh HE MEHEE
200000.

select p.pNo

from property p, renter r, viewing v

where p.pNo=v.pNo and r.rNo=v.rNo and
p.City="Aberdine' and r.Max_price>=200000;



Pacripenenienabie 3anpockl. [lpumep

YcnoBust:
v/ ckopocth nepegaun 10000 6/c;
v/ 3aaepxkka nepemadd — 1 c,
v/ Bce xoprexu 1o 100 Oaiir,
v/ cymectByeT 10 nmokymnarenen, cortacHbIxX 3amiatuth HE MeHee 200000,
v/ B AbGepaune 0nu10 npoBeaeHo 100000 ocMoTpoB.
Potau (Rothnie) mpoananu3upoBan 6 ctpareruii BHIMOJHEHUS 3TOTO 3apoca:

1. Tlepecnarb Renter B JIoHAOH 1 BBINOJHUTE 00paOOTKY 3ampoca TaM:
1+(100000*100)/10000 = 16,7 muH.

2. [Ilepecnarp Viewing u Property B [71a3ro v BBIIIOIHUTH 00paOOTKY 3aIipoca TaM:
2+((1000000+10000)*100)/10000 = 28 4

3. Coenunuts Renter u Property B JIoHg0oHE B 1151 KaXI0T0 KOPTEkKa MPOBEPUTH
nokymnaresnst: 100000*(2+100/10000) +1*100000 = 2,3 qus

4. Brei0Opath B [11a3r0 HY>KHBIX MOKYyHaTEIEH U MPOBEPUTD JJI KAXKIOIO TOPO/L;:
10*(1+100/10000) +1*10 = 20 ¢

5. Coenunuts Renter u Property B JIoHn0HE, BBIITOTHATH MPOECKIUIO TTONEH pNO 1
rNo u nepecnars €€ B I'masro: 1+(100000*100)/10000 = 16,7 muH.

6. BriOpars kueHToB 1o Max_price u niepeciars B JlJongon: 1+(10*100)/10000 = 1 ¢



PacnpeneneHHbsle OrpaHUYCHUS
[IEJIOCTHOCTH

P&CHpCI[GJ'IGHHBIG OI'PpaHNYCHUA ONCJIOCTHOCTH BO3HUKAIOT TOI'ZIA, KOT' A JIJIA

IIPOBEPKH COOJIIOICHHS KAKOTO-JIMO0 OrpaHUYCHHS 1IeIOCTHOCTH CHCTEME
HEOOXOJUMO 00PaTUTHCS K APYTrOMY Y3IIy.

[Ipumepsi:

Ly

2)

baza qaHHBIX pa3jeneHa Ha pparMeHThl TAKUM 00pa3oM, 4TO
POIUTENIHCKAS TAOIHMIIA HAXOAUTCS HAa OHOM y3Jie, a JOUCPHsIs, CBsI3aHHAs
C Hel 10 BHEITHEMY KIIt04y, — Ha JipyroMm. Ilpu mobaBieHnu 3amucy B
JOYEPHIO0 TAOJIHIYy CUCTEMA OOPAaTUTCS K y3I1y, HA KOTOPOM
pacIiooKeHa poauTeNIbCKas TabauIa, 11l IPOBEPKHU HATUUHUS
COOTBETCTBYIOIIETO 3HAYCHUS KITHOYA.

Pa3z0uenure ogHoM TaOJMIBI Ha PAarMEHTHI U Pa3MENICHUE ATUX
()parMeHTOB IO Pa3HbIM y3JaM CETH. 37IeCh OyAeT He0OX0uMa ITPOBEPKa
COOJIIO/ICHUS OTPAHUYEHH I TTIEPBUYHOIO KJTFOYA M YHUKAJIBHBIX KIHOUCH.



PacnopeneiieHHbIe TPaH3aKIUuU

PacnpenesieHHbIe TPAH3aKIMKA 00pAIlatOTCA K JIBYM U OoJjiee y3j1aM U
OOHOBJISIIOT HA HUX JIAaHHBIC.

OcHoBHas npodJyieMa pacIpeIeICHHbIX TPAH3aKIUNA — COOJTIOICHUE
JIOTUYECKOM 1eTOCTHOCTH JAHHBIX. TpaH3aKIKs Ha BCeX y3jax JOJKHA
3aBEPIINTHCS OJUHAKOBO: MUIH (DHKCAITACH, MU OTKATOM.

BrlnosiHeHre pacnpeaesieHHbIX TPAH3aKUIUN OCYILECTBISAETCS C IIOMOIBIO
CIIELMAJILHOTO aJITOPUTMA, KOTOPBIM HAa3bIBACTC ABYX(pa3Hasl (PpUKCALMA.

Koopounamop mpanzakyuu — y3en, KOTOPbIA KOHTPOJIUPYET BBITIOJIHEHUE
3TOTO MPOTOKOJIA (OOBIYHO, TOT y3€J, KOTOPbIA HHULIMUPYET JAHHYIO
TPaH3aKIUIO).

OcTtanbHbIe Y3Jibl, HAa KOTOPbIX BBIITOJIHACTCS TPAH3AKI A, HA3bIBAKOTCSI
yuacmHUKamu mpaH3aKkyuu.
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JIeNCTBUS KOOPAUHATOPA TPAH3AKIIUU

Koopaunarop BeinosHseT npoTokon 2D 1o creayromeMy aropuTmy:

I. ®a3a 1 (ronocoBanue).

3aHeCTH 3anuch begin commit B CACTEMHBIN KypHaII M 00ecIeunTh ee nepeHoc u3 oydepa B OIl Ha
B3YVY. Ornpasuts Bcem yuactHukam komaHiy PREPARE.

Oxuparh OTBETOB BCEX YUACTHUKOB B IIPEAECTIAX YCTAHOBICHHOTO TAM-ayTa.

I1. ®da3za 2 (npuHSATUE PEIICHUS).

[Tpu noctymienuu cooduienus ABORT: 3aHecTH B CUCTEMHBIN KypHAJI 3aNIUCh abort 1 00eCreYuTh
ee nepenoc u3 oydepa B OIl Ha B3VY; ornpaBuTh BCeM y4acTHUKAM COOOIICHUE
GLOBAL ABORT u x1arh OTBETOB Y4aCTHUKOB (TaiiM-ayT).

Ecnu y4acTHUK HE OTBEUYAET B TEUCHUE YCTAHOBICHHOTO TaliM-ayTa, KOOPJIUHATOP CUUTAET, YTO
JTAHHBIA YYACTHUK OTKATUT CBOIO YACTh TPAH3AKIIMHU U 3aIyCKAET MPOTOKOJ JTUKBUIAIINH.

Ecmu Bce yuactHuku npucinanu COMMIT, noMecTuTh B CUCTEMHBIN KYPHAII 3alUCh cOmmit U
obecrieunts ee nepeHoc u3 oOydepa B OIl na B3Y. OtnpaBuTh BceM ydaCTHHKaM COOOIICHUE
GLOBAL COMMIT u xpaath OTBETOB BCEX YYACTHHUKOB.

[Tocne mocTymieHus: NOATBEPKIACHUM O PUKCAIMU OT BCEX YYACTHUKOB: IOMECTUTh B CUCTEMHBII
YKypHaJI 3alUCh end_transaction n odecreunTs ee nepeHoc u3 oydepa B OIl na B3YV.

Ecnu HekoTopbi€ y3I1bl HE MPUCHTAIN TOATBEPXKACHUS (PUKCAIIMU, KOOPIUHATOP 3aHOBO HAIPABIISIET
UM COOOIIEHUSI O MPUHSITOM PEIICHUHU U MOCTYMAET MO 3TOW CXEME JI0 MOTYUECHUS BCEX
TpeOyeMbIX MOATBEPKICHUM.



JlencTBHSA yYaCTHHUKA TPaH3aKIIUU

Y4acTHUK BBINOIHIET OPOTOKOI 2DD 110 clieAyonemMy arOpuTMy:

J

ITpu monyyenun komanjsl PREPARE, eciu oH rotoB 3adyukcupoBaTh CBOXO 4acTh
TpaH3aKIUM, OH IOMEIIAET 3alUCh ready commit B (hailn )KxypHaia TpaH3aKIUi U
ornpabiisieT koopauHaTopy coodmenrne READY COMMIT. Eciu oH HE MOXKET
3a()UKCUPOBATH CBOIO YaCTh TPAH3AKIIMK, OH ITIOMEIIAET 3auch abort B pain
KypHaja TpaH3aKIMi, oTapaBiseT KoopauHaropy coobmenne ABORT u
OTKaTBhIBAET CBOIO YAaCTh TPAH3AKIMH (HE JOXKHUIAACh OOIIEr0 CUTrHaia

GLOBAL ABORT).

Ecnu yyactHuk oTnpaBui koopauHaTopy coodbmienue READY COMMIT, to on
OKMJAET OTBETA KOOPJAMHATOPA B MPEJENIaX YCTAHOBJIEHHOIO TaliM-ayTa.

ITpu monyyenun GLOBAL ABORT yuacTHuk nomeniaer 3anuch abort B haiin
KypHaJIa TPAH3aAKIMH, OTKAaThIBAET CBOKO YACTh TPAH3AKIIUHA U OTIIPABIISET
KOOPJAMHATOPY MOATBEPKIACHUE OTKATA.

[Ipu nonyyennn GLOBAL COMMIT yyacTHUK ITOMENIAET 3auCh commit B
(ails )xypHasia TpaH3aKIui, PUKCUPYET CBOIO YaCTh TPAH3AKIIMHU U OTIPABIISIET
KOOPJIMHATOPY MOATBEPKIACHUE (DUKCAIUU.

Ecau B TeueHHEe yCTaHOBJIEHHOTO TalilM-ayTa YYaCTHUK HE MOTy4aeT COOOIICHUSI
OT KOOPJINHATOPA, OH OTKAThIBAET CBOKO YACTh TPAH3AKIIWH.



[ IpOTOKOJIBI JIMKBUAAIIMH

IIpoTrokoJ JUKBUIALMH JJI KOOPAUHATOPA:

1. Taiim-ayT B coctosiuu WAITING: koopinHaTOp HE MOXKET 3a(pUKCUPOBATH
TPAH3AKIUIO, IIOTOMY YTO HE MOJIYYE€HBI BCE MTOATBEPKIACHUS OT YYACTHUKOB O
duxcanuu. JInkBuaanMs 3aKII04AETCS B OTKaTE TPAH3AKIIUH.

2. Taum-ayt B cocrosaun DECIDED: xoopauHaTtop moBTOPHO pacChUIa€T CBEACHHUS
Y TIPUHATOM I7100a7IbHOM PEILICHUU U JKJIET OTBETOB OT YYaCTHHUKOB.

[Ipocreiinmii NpOTOKO JIMKBUJIALMY ISl YYaCTHUKA 3aKJIFOYAETCsl B OJIOKUPOBAHUHU
npolecca 0 TeX Mop, MOKa CEaHC CBSI3U C KOOPAMHATOPOM HE OyJieT
BOCCTAHOBJIEH. HO B 11€/151X TTOBBILIICHUS TPOU3BOAUTEIBHOCTH (M ABTOHOMHOCTH)
y3JIOB MOTYT ObITh IPEANPUHATHI U IPYTUE JTCUCTBHUS:

1. Taiim-ayT B coctosiuuu INITIAL: ydacTHUK HE MOKET COOOIIUTH O CBOEM
PELICHUU KOOPAMHATOPY U HE MOXKET 3a(pMKCUPOBaTh TpaH3akiuoo. Ho MoxeT
OTKATUTh CBOIO YaCTh TPAH3AKIUU. ECIM OH MTO3AHEE MOTYUYAT KOMAHTY
PREPARE, oH MOXeT IpOUrHOPHPOBATh €€ WJIM OTIPABUTh KOOPAUHATOPY
coobmenue ABORT.

2. Tawnm-ayT B coctosiHuu PREPARED: yyacTHHK yK€ U3BECTUII KOOPJUHATOP O
pemieann COMMIT, To OH HE MOKET €ro U3MEHUTh. Y YaCTHUK OKa3bIBACTCS
3a0JJ0KMPOBAHHBIM.



I IpOTOKOJIBEI BOCCTAHOBIICHUS

JlelicTBUS, KOTOPBIE BBITTOJHSIOTCS HAa OTKA3aBILEM Yy3JI€ TTOCJIE €ro Mepe3arpys3Ku,
Ha3bIBAIOTCS HPOMOKOLOM 80CCIMAHOBNEHUSL.

OHU 3aBHCST OT TOTO, B KAKOM COCTOSIHUM HAXOJUJICA y3€JI, KOrJa Mpou301es cOoil, 1
KaKyI0 POJIb BBIIOJHSI 3TOT Y3€J1 B MOMEHT OTKa3a: KOOpIUHATOPA WU
y4aCTHHKA.

IIpu oTka3e KoOpAUHATOPA:

v/ B cocrosauu INITIAL: nmpouenypa 20@ eliie He 3aMycKaliach, IO3TOMY MOCIIE
Nepe3arpy3Ku CIEAyET €€ 3ayCTUTh.

v/ B cocrosann WAITING: koopaunarop yxe Hanpaui komanay PREPARE, o
€IIe HE MOJYYUJI BCEX OTBETOB M HE MOJIyurJ1 HU ojHoro coodienuss ABORT. B
ATOM CJIy4ae OH Iepe3alyckaeT npoueaypy 29d.

v B cocrosauu DECIDED: koopauHaTop yXe HanpaBujl y4acTHUKAM T100alIbHOE
pewenue. Eciu nmocie nepesanycka OH MOJAYYUT BCE MOATBEPKACHUS, TO
TpPaH3aKIUs CYUTACTCS YCIENTHO 3aUKCUPOBaHHOM. B MpoTUBHOM city4yae oH
JIOJI’KEH MPUOETHYTh K MPOTOKOJY JIMKBUIAIIUH.



I IpOTOKOJIBEI BOCCTAHOBIICHUS

IIpu oTKa3e y4acTHHMKA 11€JIb MPOTOKOJIA BOCCTAHOBJICHUS — FrapaHTUPOBATh, YTO
IIOCJIE BOCCTAHOBJICHHUS Y3€J1 BBIIIOJIHUT B OTHOLICHUM TPAH3AKIIMHU TO JKE
JCUCTBUE, KOTOPOE BBHITIOJHUIINA APYTUE YUACTHUKH, U CACIACT 3TO HE3ABUCUMO OT
KOOPJAMHATOPA, T.€. IO BO3MOXXHOCTHU 0€3 JIOMOJHUTEIbHBIX TOATBEPKACHUIA.

PaCCMOTpI/IM TPpHU BO3MOKXHBIX MOMCHTA BOSHUKHOBCHHUA OTKA34.

v B cocrosuuu INITIAL: ygacTHUK €11ie HE ycCIiesl COOOIIUT O CBOEM PEIICHUHN
KOOPJIMHATOPY, TOATOMY OH MOXKET BBITIOJIHUTH OTKAT, T.K. KOOPJAUHATOP HE MOT
MPUHSTH PEUICHUE O TI00ANTBHON (PUKCAlUK TpaH3aKIuK 0€3 rojoca 3TOro
y4aCTHHKA.

v B cocrosanu PREPARED: yyacTHUK yke HallpaBWJI CBEJICHUS O CBOEM PELICHUHN
KOOPAMHATOPY, TOATOMY OH JIOJIPKEH 3aIlyCTUTh CBOM MPOTOKOJI JIMKBUIALMH.

v/ B cocrosauun ABORTED/COMMITED: yuacTHuK yke 3aBepIiiil 00paboTKy
CBOEU YaCTU TPAH3AKIIMU, ITIOITOMY HUKAKUX JIOTIOJTHUTEIbHBIX JIEUCTBUNA HE
TpeOyeTcH.
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ITopaepxkka pacnpeneaeHHocT B Oracle

[Ipo3padHOCTh pacnpeneICHHOCTH.

Kaxxnast yacTh JaHHBIX, XpaHUMbBIX Ha OJJHOM KOMITBIOTEPE B CETH, 0(hOPMIICHA KaK
CaMOCTOSITEIbHAS 0a3a JaHHbIX.

OpHa noruyeckas Tadauia MOXKET OBITh paclpeiesieHa M0 Pa3HbIM y3JIaM B CETH.
Kaxapiii cepeep b/l B cucteme pacnpenenennoi 60a3el ganubix (PBJI) ynpasnser
JTIOCTYIIOM K CBOEH JIOKaIbHOU b/[; 3a yrpaBiieHME CUCTEMOU B IIEJIOM HE OTBEYAET
HU OJIVH CEPBEP.

[Tognepka HeJIOCTHOCTH U COTTIACOBAHHOCTH JAHHBIX OCYIIECTBISACTCS HA YPOBHE
B3aNMOJECHUCTBHS MEXKy CEpBEPAMU, UTO SIBJISICTCS PACIIUPEHUEM MOJIEIN KIUCHT-
cepsep (Distributed Oracle).

CBs13b OCYIIECTBISAETCS MO CETH € MOMOILBIO MPOrpaMMHOTO cpeactBa Oracle —
JOTIOJIHUTEILHOM YTHINTHI Net8.

Pacnpenenennas b/] MoxeTt ObITh HEOTHOPOAHOM, IIPH STOM OJIMH UJIM HECKOJIBKO
y3JI0B OJIKHBI ObITh Oracle-cepBepamu, a CBsI3b C CEpBEpaMU JIPYTUX TUIIOB
OCYIIECTBIISIETCS YEPE3 OTKPBITHIN NUTI03 (JOTMOJIHUTEIbHBIN TPOTPAMMHBIN MaKET
Open Gateways).



Cas3b B pacnpeneneHnon b/l Oracle

OOpaienue k cepBucam 0a3bl JaHHBIX (cepBepy b/, ouepenu meuaru, cepBepy
JICKTPOHHOM MOYTHI U T.JI.) MPOMCXOJUT MO YHUKAJIbHOMY UMeHH (global name).
Jlist BJ1 ono coctout n3 ocHoBHOro mmeHn SORACLE SID, nHazHauaemoro el mpu
CO3JIaHuU (JIJIMHOM He OoJiee 8- CMMBOJIOB) U ceTeBoro gomeHa b/l, Hanpumep:

sales.parts@east.compworld

— oopamienue k Tabauie PARTS 6a3wl nanubix SALES, pacnoyioxeHHOM Ha cepBepe
east.compworld.

Jli1st mostydenus qoctyna K ynajneHHou b/l Hy>kKHO yCTaHOBUTB CBsI3b € 3TOU b/ C
nOMOIIBIO crieruanbHo koMan bl si3bika SQL — LINK. ITpu dhopmupoBanuu cBsizu
MOT'YT YUYUTBIBATHCS YUETHBIE CBEICHUS MOJIb30BATEIIS 1J1s1 00€CIIeUEHUS
0€30IMaCHOCTH JAaHHBIX, HO 3TO TPEOYET JOMOTHUTEIBHBIX YCUIUHN TS
pacopOCTPAHEHUS] YUYETHBIX CBEJICHUM MOJIB30BATEIISI B CETH: BO-TIEPBBIX, HY>KHO
CO3/1aTh YYETHBIN pa3Jiell MOJIb30BaTEN HA YIAJICHHOM CEPBEPE; BO-BTOPHIX,
MAKEThl PETUCTPALIMU B CETH KEJIATEIbHO MKUPPOBATh, T.K. CETh HE 3alUIIICHA OT
JOCTyMa IMMOCTOPOHHHUX JIHII.



Cssi3u B pacnpenenieHaon b/l Oracle

IIpumMepsol.
JlokanpHas 60a3a ganHbpix — HQ. ACME.COM.

Vnanennada 60a3a ganueix — SALES.ACME.COM.
Coznanue oO1en cBsa3u 0a3 JaHHBIX K yaajaeHHoU 0a3ze maHHbix SALES:

CREATE PUBLIC DATABASE LINK sales.acme.com USING 'dbstring';

Co3manue TMYHOM CBSA3M 0a3 TaHHBIX ISl CO3ATENs 3TOU CBA3H:
CREATE DATABASE LINK sales CONNECT TO scott IDENTIFIED BY tiger;

®paza CONNECT TO cnenuduinupoBana sBHo. [Ipu ycTaHOBIEHUH CECCUU B
yJalleHHOM 0a3e JaHHBIX Yepe3 3Ty CBI3b 0a3 JaHHBIX OyJIeT UCIIOJIb30BaThCs
uneHtudukanus SCOTT/TIGER.

®paza USING onymiena. [loaTomy, Korjaa UCIOIb3yeTCs 3Ta JIUYHas CBA3b 0a3 JaHHBIX,
JOJKHA CYIIIECTBOBATh OJTHOMMEHHAs 00IIasi MjIx CETeBas CBA3b 0a3 IaHHBIX,
cojieprkalliasi CTpoKy 0a3bl JaHHBIX IS YCTAHOBJICHUS COCAMHEHUS C yIaICHHOM
0a30il JaHHBIX.



Paoora B pacnpeaencanon b/l Oracle

Oracle paznuuaet cnenyromue BUibl 00pad0TKH naHHbIX B PB/I;

yIalleHHbIN 3anpoc — 3To oneparop SELECT, cuuTeiBaromuii ”HQOpMAIMIO U3 OJJHOU
WJIM HECKOJIBKUX TAOJIMI] Ha OJHOM M3 YIAJECHHBIX Y3JIOB CETH;

pacnpesenieHHbii 3anpoc — 31o oneparop SELECT, cuutbiBaromuii uHGopmanuio us3
OJTHOW WJIM HECKOJIBKUX YIAJICHHBIX TA0JIHI, KOTOPbIC PACHOJIOKEHBI HA PA3HbBIX
y3JIax;

yIAJICHHOE QOHOBIECHHUE — 3TO MOAU(UKALINS, 3aTPArUBAIONIAsl TAOJUIIBI U3 OJHOTO
yIAJICHHOTO Yy371a;

pacpeiesIeHHOE OOHOBICHUE — ATO MOAM(DUKALINS JAHHBIX JIBYX UJIU 00Jiee y3JI0B
CEeTH;

BBI30BBI YAAJIECHHbBIX MPOLEAYDP — 3aMYyCK MPOLEAYPhI, HAXOIAIICHCS Ha YAaI€HHOM
cepBepe;

yIaJIeHHAas TPAH3AKIIMS — 3TO TPAH3aKIMs, COJEPIKAIAs XOTsI Obl OIMH yIaJICHHBIN
3alpOC U OTHOCSIIASACS K OJHOMY yIAJICHHOMY Y31Y;

pacrpejiesieHHas TPaH3aKIMs — 3TO TPAH3aKIUs, COJIEprKaIasi OHO WJIM HECKOJIBKO
pacrnpeieIeHHbIX OOHOBJIEHUM WJIN YIAJICHHBIE TPAH3aKIMHU [ Pa3HbIX CEPBEPOB.
3a BBITIOJIHEHUE PACHIPEICIICHHBIX TPAaH3aKIIMKA OTBEUAET MEXaHU3M JBYX(Pa3HOU
(buKcanum.



MomenTanapable CHUMKH B Oracle

Oracle moaaep:kuBaeT JBa TUIIA TUPAKUPOBAHUSL:
v/ 0a30BoO€ — KOMUs 00ECIIEYNBAET JIOCTYH "TOJBKO JJIsl YTEHHUS "
¢/ YCOBEPUIEHCTBOBAHHOE — MPUJIOKEHUS MOTYT CUMTHIBATh 1 OOHOBJISATH
TUPAKUPYEMBIE KOITHU TA0JIUII O BCEH CUCTEME (MOIJIEPKUBACTCA
crenuaibHbiMu cpenctBamu CYB/] — Replication Option).
ba3oBoe THpa)KUPOBaHME OCYIICCTBISETCS (ITOCJIE YCTAHOBJIEHHUS CBSI3H C
ynajieHHo B/[) ¢ momMolibto co3/1aHrsi MOMEHTAIbHBIX CHUMKOB (snapshot),
HaIrpumep:
CREATE SNAPSHOT sales.parts AS
SELECT * FROM sales.parts@central.compworld;
MoMeHTanbHbIE CHUMKH OBIBAOT:
v/ 1pocThie — co3aaroTcs no ogHotadanuHomy 3anpocy SELECT, coaepkamiemy
MPOCTHIE YCIOBUS 0TOOpA.
v/ CIIOXKHBIE — CO3JAIOTCA MO 3aMpOocam, COJIEPKAIIUM CJIOKHBIE YCIOBHUS 0TOOPA,
¢dpassl group by, having, odpamnaronmMcs K AByM 1 0osiee TabiniaM 1 mpou.



MomenTanapable CHUMKH B Oracle

IIpumepsr:
MoMeHTaJIbHBIK CHUMOK, OCHOBOUW KOTOPOI'O ABJISIETCS 3aIIPOC
select * from employee@hr link;
SABJIIETCS MIPOCTHIM.
MoMeHTalIbHBIK CHUMOK, OCHOBaHHBIN HA 3aIpOCe
select dept, max(salary)
from employee@hr _link
group by dept;
CJIO’KHBIM, TaK KaK B HEM UCIOJb3YIOTCA (PYHKIIMU IPYIITUPOBAHMUS.

C moMol1ib0 MOMEHTAJIbHOTO CHUMKA B JIOKaJIbHOUM 0a3e JaHHBIX OyneT
CO37JaHO HECKOJIBKO OOBEKTOB, MO3TOMY IMOJIb30BATENb, CO3IAI0IINN

MOMEHTAaJIbHBIM CHUMOK, JT0JbKeH uMmeTh npuBuiernu CREATE TABLE,
CREATE VIEW u CREATE INDEX.



MomenTanapable CHUMKH B Oracle

CHHTaAKCHUC CO3JaHUsI MOMEHTAJILHOIO CHUMKA!

create snapshot [umsa_cxemsl. Jumsa_crumka

[ { pctfree yenoe | pctused yenoe | initrans yenoe |
maxtrans yenoe | tablespace umvsa_mabauunou_obaacmu
storage pasmep namamu ||

[ cluster umsa knacmepa (ums_cmonbuyal,...]) |

[ using index |

[ { pctfree yenoe | pctused yenoe | initrans yenoe |
maxtrans yenoe | tablespace umvsa_mabauunou_obaacmu
storage pasmep namamu ||

[refresh [{ fast | complete | force } |

[ start with oama 1 | [ next oama 2 ]]

[for update]

as 3anpoc;



MomenTanapable CHUMKH B Oracle

[Tpumep coznanus MC Ha JTOKaJILHOM CEepBEpE:
create snapshot emp dept count
pctfree 5
tablespace snap
storage (initial 100k next 100k pctincrease 0)
refresh complete
start with sysdate
next sysdate+7
as select deptno, count(*) dept count
from employee@hr link
group by deptno;



MomenTanapable CHUMKH B Oracle

HpI/I CO3JJaHMH MOMEHTAJIbHOI'O CHUMKa B JIOKAJIbHOM Oase JaHHBIX CO31aCTCA.

¢/ Tabuauua i XpaHeHUs 3alKcei, MOayJaeMbIX B pe3yJbTaTe BHIITOJIHEHUS 3aIpoca
MOMEHTAJIBHOTO CHUMKA (C uMeHeM SNAPS umsa_momenmanvnoco cHuUMKa);

¢/ npejacraBieHUe 3TOM TaOIUIIBI "TOIBKO IS UTCHHS ", HA3bIBA€MOE B COOTBETCTBHUU C
MMEHEM MOMEHTAIILHOTO CHUMKA;

v/ npeacrasienue, HazpiBacMoe MVIEWS uMs MoMeHTalbHOTO CHUMKA — JUIS
oOpalleHus K yaaJleHHOM OCHOBHOM TaOnuile (Miiu TadauiamM). ITO MpeICTaBICHUE
OyJeT MCIOIB30BaThCsl BO BPEMS PEreHEpaIluu.

Jlns Mmogudukauy CHUMKa, HallpUMEP, C eI YCTAHOBKH YaCTOThI aBTOMATHYECKOTO
n3MeHeHus B 1 4ac MokHO BocnoJib30BaThes koManaon ALTER SNAPSHOT:
alter snapshot emp dept count refresh complete
start with sysdate next sysdate + 1/24;

Jlns ynameHuss MOMEHTAJIbHBIX CHUMKOB IIpUMEHsIeTCsS KoMaHaa drop snapshot:
drop snapshot emp dept count;



PereHepanuss MOMEHTaJIbHBIX CHUMKOB Oracle

Bo3MOXHBI 1Ba BapUaHTa:
1. REFRESH FAST (0bicTpasi pereHepaius).
2. REFRESH COMPLETE (moanasi perenepamusi).

Pexxum Onucanue
pereHepanuu
COMPLETE Ta0mauIbl MOMEHTAJIBHOTO CHUMKA TTOJTHOCTHIO

BOCCTAHABIIMBAOTCS C OMOILBIO €r0 3aIpoCca U OCHOBHBIX
TaOJIUII MPU KAXKJI0W pereHeparuu

FAST Eciu mpuMeHseTcst MpOCTOW MOMEHTAJIbHBIA CHUMOK, TO IS
MOCBUIKU TOJIBKO T€X U3MEHEHN M, KOTOPHIE BHECEHBI B €TO
Ta0JIUIy, MOKHO MCIIOJIb30BATh KYPHAI MOMEHTAIbHbBIX
CHUMKOB

FORCE 3HaueHUE MO YMOJYaHUI0. ECin 3To BO3MOKHO, BBIIIOIHSIETCS
osicTpas (FAST) pereneparius, eciu HET — IOJIHAS
(COMPLETE) perenepanust




PereHepanuss MOMEHTaJIbHBIX CHUMKOB Oracle

J1s1 OBICTPOI pereHepanuy HeO0OXOAUM KYPHAJ MOMEHTAJbHBIX CHUMKOB (snapshot
log) — 310 TabnuIa, oOecneunBaronias pErucTPaluo B MOMEHTATbHOM CHUMKE

W3MEHEHUM, TPOUCIIEAIINX B OCHOBHOM Tabnuie. MMs xKypHaa (Ta0auiibl) —
MLOGS wms TaGmuiibl.

Komanga CREATE SNAPSHOT LOG. ITpumep:
create snapshot log on employee
tablespace data
storage (initial 10k next 10k pctincrease 0);

HN3MeHeHus B :KypHaI MOMEHTAJIBHBIX CHUMKOB ITONAJIat0T C IIOMOIIbIO TPUTTEPA
AFTER tinma FOR EACH ROW, xoropsiit HaseiBacTcs TLOGS mms TaOmauIib.

B KYypPpHAJIC MOMCHTAJIbHBIX CHUMKOB JaHHBIC HAXOAATCA OYCHb HCIIPOIOJLDKUTCIBHOC
BpCMi: 3allMCH BBOJATCA B ) KYPHAJI MOMCHTAJIBHBIX CHUMKOB, HCITOJIB3YIOTCS BO
BpCMiA PCIreHCPpaAlH, a4 3aTCM YAAJLAIOTCA U3 ) KYPHAJId ABTOMATUYCCKH.



YcoBepieHCTBOBaHHOE TUpakupoBaHue Oracle

[Tpou3BoauTCs C TOMOIIBIO ABYX cpeacTB Oracle:
1. MHOroabOHEHTCKOTO TUPAKUPOBAHHS.
2. VY3710B 00HOBISIEMBIX MOMEHTAJILHBIX CHUMKOB.

PacnipocTpanenre U3MEHEHUN:

1. Ha ypoOBHE CTPOK: CEpBEp 3aMMCHIBACT U3MEHEHUS, CACIaHHbIE Kax 1o DML-
TPAH3aKUHUEN, U PACCHUIAET 3TU U3MEHEHUS B YIAJICHHBIC Y3JIbL.

2. TyTeM INPOUEIYPHOTO TUPAXKUPOBAHUS: TUPAKUPYETCS BbI30B YAAJICHHON
MPOLIEAYPHI, BHITIOIHSIOIIEHU B YIAJIIEHHOM Y3JI€ T€ K€ U3MEHEHUs, YTO U B
BbI3bIBAIOILIEM.

PaznnyaroT aCHHXPOHHOE U CHHXPOHHOE PacpOCTpaHCHUE U3MEHECHUM.
BHeceHune nu3MeHEeHU B THPAKUPYEMBbIE IAHHBIE IPOUCXOJIUT B HECKOJBKO 3TAIIOB:
v/ JIOKaJbHBIN y3€J] BHOCUT U3MEHEHUS B CBOIO KOmUio JaHHbIX (OMC);
v/ JIOKaJbHBIN y3€] 3ayCKAET OTJIOKEHHYIO TPAH3AKI[MIO HA OCHOBHOM Y3JI€;
¢/ 4epe3 HEKOTOPOE BpeMsl JTOKaJIbHBIN y3€Jl BBIMOJHAET OBICTPYIO (MIIH TTOJTHYIO)
pEreHepannio JIOKaJIbHON KOMWHU JaHHBIX, ITOCJIE YErO MPUI0KEHHUE BCETTIa MOXKET
IIPOBEPUTH, BHITIOJIHEHA JIM MHUIIMMPOBAaHHAS UM TpaH3akiusa. Eciu oHa He
BBITIOJIHEHA, TO MPOUCXOJAUT PECTAPT TPAH3AKIIMU U BCE MOBTOPSETCA.



