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MEXTOCYAAPCTUBEHHGbB U CTAHOAPT
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OTANOHHAA MOJENb YTMPABNEHUA JAHHBIMWA
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[Jata BBefeHua 2001—07—01

1 O6nactb NpUMeHeHMs

HacToswuii cTaHAapT yCTaHaBMBAET 3TA/IOHHYO MOJENb YNPaBneHNs faHHbIMU.

JTaNOHHAsA MoAeNb OnpefenseT 06y TEPMUHONOTUIO U MOHATMSA, OTHOCALMECS K [aHHbIM WH-
(hOpPMaLMOHHBLIX cuCTeM. Takue MOHATUA WUCMONb3YKTCA LA OMpefeNeHns YCayr, npefocTaBisieMblX
cUcTeMamMm ynpaBneHns 6azamu [aHHbIX UKW CUCTEMaMMW CNOBapelt faHHbIX.

JTa/loHHas MOfeNb He paccMaTpMBaeT MPOTOKO/bI ANS YNPaBAeHNUs LaHHbIMU.

O6nacTb MPUMEHEHUS 3TaNOHHOW MOAenn BKIHOYAeT MPOLLECChl, KOTOPble KacatoTcs ynpaBieHus
MOCTOSHHBIMW aHHbIMW U MX B3aUMOZAEWCTBMSA C NpoLeccamit, OT/IMYALOLLMMUNCA OT TPe6oBaHMA KOHKPET-
HOM MH(OPMALMOHHON CUCTEMbI, a Takke 00LiMe YCIyrn ynpaBneHUs AaHHbIMWU, ANS ONpeAeneHus,
XpaHeHus, noucka, 06HoaneHus, BBoAa, KONUPOBaHMWS, BOCCTAHOBNEHMS 1 MNepefiayn faHHbIX.

2 TepMuHbI 1 onpeaeneHus

B HacToALWEeM CTaH4apTe NPUMEHSAIOT CiefytoLime TEPMUHBI C COOTBETCTBYHOLLMMMW ONpeseneHnsmu,
npeAHasHayeHHble /19 UCMO/Mb30BaHWS B 3TA/IOHHON MOJENN.

B ckobkax B KauecTBe CMpaBOYHbIX MPUBEAEHbI 3KBMBASIEHTbI TEPMUHOB Ha aHIIMIACKOM fi3blKe.
AntaBnTHbIA yKasaTe/nb UCMOMb3YeEMbIX B CTaHAapTe TEPMUHOB Ha aHI/IMACKOM A3blKe NpUBELEH B Mpu-
NnoXxeHun A

21 6a3sa gaHHbIX (database): COBOKYNHOCTb B3aMMOCBS3aHHbIX [aHHbIX, OPraHW30BaHHbIX B COOT-
BETCTBUM CO CXeMOVi 6a3bl JaHHbIX TaKUM 06pa3oM, 4To6bl C HUMK MOr paboTaTb NOJb30BaTeb.

2.2 BapuwaHT (variant): KoHdurypauus Bceii MH(OPMALMOHHON CUCTEMbI WM ee 4acTu, KoTopas
COCYLLECTBYeT C [pYroii CUCTEMON, WMeloLeidi APYryl0 KOH(Wrypauuio, HO ob6ecreuvBatoLLeil Te e
CpeAcTBa.

2.3 Bepcws (version): KoHdwurypauus Bceli MHOPMaLMOHHON CUCTEMbI MW €e YaCTy, CYLLEeCTBYHO-
Was B KOHKPETHbIA MOMEHT BPEMEHMW.

2.4 BepTukanbHas hparmeHTaums (vertical fragmentation): Ha3HaueHue 3K3eMNAAPOB Pa3UYHBIX
yacTeii ofHOro Tuna B e uam 6onee cpefpl 6a3bl JaHHbIX.

2.5 BpemMeHHble AaHHble (transient data): [laHHble, KOTOpble MOCTYNaOT B MHHOPMAaLMOHHYH CUCTEMY
WM UCKMIOYAKOTCA M3 Hee MPW BbINOSHEHUW OLHOW WK HECKONbKMX TPaH3aKLUuid.

2.6 ropusoHTanbHas ¢parmeHTaums (horizontal fragmentation): HasHayeHue pasnMyHbIX MHOXECTB
UMW PasfiMyHbIX TUMOB 3K3EMMNNAPOB JaHHbIX B jBe uUnun 6onee cpefpl 6a3 faHHbIX.

2.7 paHHble (data): VH(opmauwusa, npefcraBieHHas B (POPManu3oBaHHOM Buie, MPUrofHOM [ANs
nepegayun, WHTepnpeTauum nan o6paboTkn € yyacTieM YenoBeKa WM aBTOMaTUYECKUMU CPefcTBamu.

2.8 paHHble pacnpefeneHus (distribution data): JaHHble, KOTOpble ONpefenslOT UHGOpMaLuMio o
pasmeLleHun, Ay6IMpoBaHUM 1 parMeHTaLun 06bEKTOB faHHbIX B pacrnpeAeneHHo cncteme 6a3 JaHHbIX.

2.9 paHHble ynpasneHus goctynom (access control data): [laHHble, CBA3aHHbIe C OMpPeAeNeHneM Wn
mMoAudmKalmedi NPUBUIErniA ynpaaneHns AOCTYNoM.

V3paHve odmuparnibHoe
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2.10 nomeH ynpasneHns (management domain): O61acTb, 0XBaTbIBalOLLAA MHOXECTBO BYX Wn Gonee
MH(OPMALMOHHBIX CUCTEM, KaXXAas M3 KOTOPbIX MOXET BbITb pacnpefeneHHOR 1 KOTopble CNPOEKTUPO-
BaHbl U CKOHCTPYMPOBaHbI /11 06MeHa AaHHbIMK 1 npoLeccamu.

2.11 pononHuTenbHoe cpeacTBo 3HadeHns (added value facility): CpeactBo, obecrneyeHHoe mpoLec-
COpPOM B [JONOSIHEHME K CPeACcTBaM, TpebyeMbIM CPefjCTBOM MOZENMPOBaHUSA AaHHbIX.

2.12 wHTepdeiic (interface): OnpegeneHHbIi HAGOP yCayr, NPesoCcTaBISEMbIX NMPOLECCOPOM.

2.13 umHopmaumoHHas cuctema (information system): Cuctema, KOTopasi OpraHM3yeT XpaHeHue W
MaHWUNynMpoBaHue MHhopMaLmein 0 NpeagMeTHON obnacTu.

2.14 ucxopHaa cxema (source schema): OnpegeneHne JaHHbIX UM MHOXECTBO OnpesefieHnn AaHHbIX
[0 VX MpeobpasoBaHMsi B CXEMY.

2.15 knwueHT (client): Monb3oBaTens, 3anpallnBatoLLMiA ycayri, obecneyrBaemble UHTepgeicom cep-
Bepa.

2.16 KOMMyTaLMOHHOE coeauHeHne (communications linkage): Cpeactea 4ns 06MeHa gaHHbIMU MeXay
KOMMbIOTEPHLIMU CUCTEMaMW UAWN MeXAY MO/b30BaTeNeM U KOMMbIOTEPHLIMU CUCTEMaMMU.

2.17 koHTponnep 6a3bl AaHHbIX (database controller): AGcTpakTHOe NpeAcTaBneHue A1 Habopa ycnyr,
KOTOpbIE COrNacoBaHbl C KOHKPETHbIM CPeLCTBOM MOENMPOBaHWS AaHHbIX U PeannsytoT ero.

2.18 KOHTpOnbHbIA XypHan (audit trail): XXypHan, B KoTopoM npouecchl YHKLNOHUPOBAHNUS (UK-
CUPYIOTCS B MH(OPMALMOHHON CUCTEME.

2.19 KoHgurypaums (configuration): COBOKYNHOCTb MPOLLECCOB MHOPMALMOHHONM CUCTEMBI U CMO-
c06. KOTOPbIM 3TV NPOLECCHI B3aMMOCBA3bLIBAIOTCA.

2.20 mexaHu3M ynpasnieHus goctynom (access control mechanism): MexaHW3m, KOTOpPbIVi MOXeT
MCMO/b30BaThCA AN1S OCYLLECTBEHNS 3alUNTbl MHOPMaLUM OT HeCaHKLMOHMPOBAHHOIO AOCTYMA.

2.21 He3aBMCMMOCTb AaHHbIX (data independence): He3aBUCUMOCTb 06BEKTOB flaHHbIX OT MPOLLeCCOoB,
COCTOALLAA B TOM. YTOObl 06BLEKTbI AaHHbIX MOFN ObITb M3MEHEeHbI 63 HapyLLEeHUS MPOLLECCOB.

2.22 06beKT faHHbIX (data object): /Tlo6oe NOHATWME WK NPeAMET, CBA3aHHOE C faHHbIMW.

2.23 orpaHuyeHue LEenocTHOCTU (constraint): OrpaHMYeHUs Ha 3HaYeHWs OnpefeneHHOro Habopa
06BEKTOB [aHHbIX.

2.24 onpepgeneHve faHHbx (data definition): OnucaHve npasu, KOTOPbIM AOMKHbI MOAYUHATHCA
OAVH nnu 60nee HaboPOB 3K3eMMNAPOB [aHHbIX.

2.25 napa yposHeli (level pair): [lBa CMEXHbIX YPOBHSA AaHHbIX, 60/1ee BbICOKMI M3 KOTOPbIX BCErfa
COLEPXKNT TUM «MH(OPMaLMn», COOTBETCTBYIOLLEN «3K3eMnnspam» Ha 60/5ee HU3KOM YPOBHE.

2.26 nocTosHHbIe faHHble (persistent data): JaHHble, KOTOPble MOCTOSHHO COXPaHAKTCS B MH(OPMa-
LIMOHHOW CUCTEMe B TeYeHMe BCero npouecca 06paboTKy AaHHbIX.

2.27 npaBWiIo MaHWMyMpoBaHWA faHHbIMK (data manipulation rule): Mpasuno, KOTOPOMY HEO6XOAUMO
CnegoBatb, KOrAa npoLecc OnpefensieTcs, WM KOTOPOMY aBTOMATUYeCKn CredyeT cucTema ynpasieHus
AaHHbIMK, KOTfja NPoLecc BbIMOHAETCA.

2.28 npaBwsIo OrpaHnyeHmns LienocTHocTm (constraining rule): Mpasuno, ABnstoLLeecs YacTbio CPeAcTBa
MOZEeNMpPOBaHNA faHHbIX 1 KOHTPOMMPYIOLLEe CneLMpunKaL o OrpaHNYeHNiA LLeIOCTHOCTM, KOTOPble MOryT
ObITb HaIOXXEHbI Ha OMpPeAeNeHHbI Habop 06BLEKTOB AaHHbIX.

2.29 npaBwio CTPYKTYpuMpOBaHWsA fdaHHbIX (data structuring rule): MpaBuno, onpegenstollee, Kak
MOXeT BbITb CTPYKTYPMPOBaH Habop 3K3eMMNIAPOB faHHbIX.

2.30 npusunerusa (privilege): PaspelieHne Ha WCNOMb30BaHWE ONPeAeNeHHON ycayru ynpaBneHus
JaHHbIMW ANa [oCTyna K 06beKTY AaHHbIX, MpejocTaBnsemMoe UAEHTUONULMPOBaHHOMY MO/b30BATEN!HO.

2.31 npuknagHasa 3agada (application task): 3agaya, MHMLKMMPOBaHHAsA MOMb30BaTeNeM 1 Tpebytowas
[N CBOEro peLueHuns 06paboTkn MHDopMaLun.

2.32 npwvknagHas cuctema (application system): Cuctema, npefHasHayeHHas Ans pelueHns npuknag-
HbIX 3ajau.

2.33 npuknagHasa cxema (application schema): OnucaHve 3K3eMNAsSPOB AaHHbLIX, KOTOpble B /1060€
BPEMS MOTYT HaxoAuTbCA B NPUKNaAHON 6ase AaHHbIX.

2.34 npunnatoint npouecc (application process): lMpouecc, KOTOPbIi ABNSAETCH ONpefeneHHbIM B
COOTBETCTBUM C TPEBOBAHUAMMN KOHKPETHON MH(OPMALMOHHON CUCTEMBI.

2.35 npunoxeHve (application): Onepauun No ynpasneHWo n 06paboTKe AaHHbIX, KOTOPble O0THO-
CATCA K KOHKPETHbIM TPeBOBaHWAM MH(OPMaLMOHHON CUCTEMBI.

2.36 npouecc (process): AKTUBHbIA KOMMOHEHT UH(OPMALNOHHOW CUCTEMBI.

2.37 npouecc MaHMNynupoBaHus faHHbIMK (data manipulation process): Mpouecc, cemaHThKa KOTo-
poro NpeAnucbIBaeTCA NpaBWIaMn MaHUMYIMPOBAHUA LAHHBIMU CPeACTBa MOAENMPOBAHUS [aHHbIX.

2
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2.38 npoueccop (processor): O6bLeKkT, 06ecneymBaroLLMii KOHKPETHOE MPUMEHEHME OMpeaesieHHoN
COBOKYMHOCTW KOMaHJ,

2.39 pacnipegeneHHas 6asa faHHbIx (distributed database): Basa gaHHbIX, KOTopas (u3muyecku pac-
npeaensieTcs Ha ABe uan 6onee KOMMbIOTEPHbIE CUCTEMBI.

2.40 pacnipefieneHHas nHQopmaumoHHas cuctema (distributed information system): HopmaLmoHHas
CUCTEMA, OOBEKTbI AaHHbIX W/UAM MpPOLECcChl KOTOPOM (M3MYecKU pacnpefenstotcs Ha ase WK 6onee
KOMMbIOTEPHBIE CUCTEMBI.

241 caHkuymoHupoBaHue (authorization): OnpegeneHune NpUBUNErniA 411 KOHKPETHOTO NAEHTU(HULN-
POBaHHOrO M0/b30BaTeNs.

2.42 ceasbiBaHue (binding): YcTaHOBMEHME OTHOLLEHWI MEXAY KOHKPETHLIMU ONpPeAeneHUsaMmn faH-
HbIX 1 NPOLLECCOM.

2.43 cBasb knmeHT-cepsep (client-server relationship): Cesisb, ycTaHaBnMBaeMass B MOMEHT, Korja
KMMEHT 3anpaluunBaeT ycayry, KoTopas JOMKHA BbINOMHATLCS CEPBEPOM.

2.44 ceaHc (session): OnpeaeneHHbI Nepuos BpeMeHU, B TEUYEHNE KOTOPOr0 KMEHT MOXET MHOrO
pa3 B3aMMO[elCTBOBATbL C CEPBEPOM, MPUYEM W KNWMEHT, 1 CepBep MOLAEPXKMBAIOT jaHHbIe ApYyT O Apyre.

2.45 cepsep (server): MNpoueccop, NpesoCTaBAAIOLLMIA yCAyry ApyroMy npoLeccopy.

2.46 cuctema cnoapeit (dictionary system): VIHhopmaunoHHas cucteMa, cogepxkatias uHopmMauuto
06 0fHOW nnn 6onee NPUKNaAHbLIX CUCTEMAX.

2.47 cuctema ynpasneHus 6asamu faHubix (database management system): COBOKYMHOCTb MpOrpam-
MHbIX 1 A3bIKOBbIX CPeACTB, 06ecneunBaroLLmnx yrnpasneHe 6asamu LaHHbIX.

2.48 cpepa 6a3bl gaHHbIX (database environment): COBOKYNHOCTb, COCTOsLWas W3 6a3bl AaHHbIX,
CBSI3aHHOW C Heil cxeMbl 6a3bl JaHHbIX Y KOHTpOnnepa 6asbl AaHHbIX.

2.49 cpepa ynpasneHus faHHbIMK (data management environment): COBOKYMHOCTb AaHHbIX U CBS-
3aHHBIX C HUMW 3/1EMEHTOB 06paboTKM, 06beNHEHHBIX B KOMMbBIOTEPHOW CUCTEME.

2.50 cpeAcTBO MOZENMpoBaHNA faHHbIX (data modelling facility): CoBokynHocTb Npasun Ans onpege-
NEHNa CXeMbl U MaHUMY/MPOBAHWA JaHHLIMU, XPAHUMbIMU B COOTBETCTBUM CO CXEMOIA.

251 craHpapT uHTepdelica (interface standard): CtaHfapT, KOTOpbI/i onpegenseT BuAbl YCayr, 40-
CTYMNHbIX B MHTepdelice A1 06paboTKU.

2.52 craHpapT obmeHa (interchange standard): CTaHAapT, KOTOpPbIA onpeAensieT MHOXECTBO 06bEKTOB
[aHHbIX B COOTBETCTBUM C Mpasunamut CTPYKTYPUPOBAHUSA [aHHbIX.

2.53 cxema 6a3bl faHHbIX (database schema): dopmanbHOe onucaHue AaHHbIX B COOTBETCTBUU C
KOHKPETHOI CXEMOWA JaHHBbIX.

2.54 cxema faHHbIX (data schema): Jlornyeckoe npeAcTaBneHne opraHn3aunm gaHHbIX.

2.55 Tvn gaHHbIxX (data type): MonMeHOBaHHas COBOKYMHOCTb [JaHHbIX C 06LMMMN CBOCTBAMM.

2.56 TpaH3akuua (transaction): COBOKYNMHOCTb CBA3aHHbIX MeX4y cob60i onepauuii, xapakTepusye-
MbIX YeTbIpbMSi CBOCTBaMW: aTOMapHOCTb, HENPOTWBOPEYMBOCTb, NOKANN3ALNSA U NPOLOMKNTENLHOCT.

2.57 ynpasneHue 6a3amu faHHbIX (database management): Mpouecc onpegeneHns, co3faHns, BegeHNs
6a3 flaHHbIX, a TaKXkKe MaHWUNyIMpPoBaHNA UMM,

2.58 ycnyra (service): MpegocTaBneHne OyHKLMOHaNbHbLIX BO3MOXHOCTE OAHOr0 npoLeccopa Apy-
rMMm npoueccopam.

2.59 tparmeHTaumsa (fragmentation): HasHauyeHne 3K3eMNAAPOB AaHHbIX 6a3bl AaHHbIX B ABE WK
60nee cpefpl 6a3bl JaHHbIX.

2.60 ¢yHkumoHanbHbIN cTaHgapT (functional standard): CtaHgapT, KOTOpbIA COCTOMT M3 cobpaHus
[pyrnx cTaHAapToB, COrNacoBaHHbIX MEXAy COOON.

2.61 uenocTHOCTb AaHHbIX (data integrity): COOTBETCTBME 3HAYEHMWI BCEX AaHHbIX 6as3bl AaHHbIX
onpefie/leHHOMY HenpoTVBOPEYMBOMY Habopy npasui.

3 [paduyeckune npeacrasieHus

B pasgene ngeHTUdMLMpoBaHbl rpamyeckme CUMBONbI, UCMOMb3YEMbIE B 3TA/IOHHON MOAENN.

Wcnonb3oBaHue cMMBOMA 41 YKa3aHWUS MOCTOSIHHBIX AaHHbIX (PUCYHOK 1) npefHasHaueHo, YTobbI
OXBaTWTb BCE BUAbI HOCUTENei, Ha KOTOpble MOTYT ObITb 3anucaHbl faHHble. VIMA ngeHTuhuLmpyeT T1n
COZlep>KaHus, 3anncaHHOro Kak NOCTOSHHbIE JaHHbIE.

CVMBON KOMMYTaLMOHHOIO COeAMHEHUS (PUCYHOK 2) UCMOMb3yeTcs B AMarpaMMax Kak KOHKpeTHas
(hopma CcBA3N MeXJy KOMMbIOTEPHBIMU CUCTEMAMM.

CumBON coefjMHeHUs 06paboTKM (PUCYHOK 3) MCMOMb3YeTCsA B AnarpamMax Mexpay npoLeccom u
MOCTOSAHHBIMU AAHHBIMW WU MEXAY NpoLeccamu, YTobbl yKaszaTb MNOTOK AaHHbIX.
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Orta |
boa inbiC 6awW ganbIx |
Mm |

PucyHok 1

PucyHok 2

PucyHok 3

CVIMBO/ KNacca npoLLeccoB (PUCYHOK 4) UCMO/b3YeTcsl, YTOBbI NOKa3aTh NPOLLECC MaHWMYIMPOBaHNS
JaHHbIMU. CoefuHeHMe 06paboTKM Ha NeBOM pebpe YKasblBaeT BXOZ, Ha MpaBoM pe6pe —BbIXOA M Ha
BEPLUMHE —OrpPaHUYeHme.

Bxog, BUNA

BABXUOHHM

PvicyHok 4

CumBON Kacca NpoLEeccopoB NPUBEAEH Ma pUCYHKe 5.

CumBON Kiacca MpoLECccOpoB C MHTepdeincom ycayr (PUCYHOK 6) MCMonb3yeTcs B guarpammax ¢
CUMBOJ/IOM COeAUHEHNS 06paboTKM, UYTOObI YKasbiBaTb B3aMMOAENCTBMSA, B KOTOPbIX OH Y4acTBYeT Kak
KIMEHT U Kak cepeep. Kaxzoe coeanHeHve, obpabaTbiBaemMoe CepBepOM, CBA3LIBAETCS C 3aLUTPUXOBaHHbIM
UHTEpdecom ycnyr.

PucyHok 5

PvicyHOK 6
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4  TpeboBaHUA K YrpaBfieHWU0 AaHHbIMN

4.1 VIH(hopMaLMOHHBIE CUCTEMbI

MHhopMaumoHHas cucTemMa —3TO CUCTEMa, KOTOpas OpraHu3yeT npoleccbl cbopa, XpaHeHus u
06paboTKMN MHpopMaLmm 0 NpobaeMHol o6nacTn. OHa MOXKET ObITb pa3MeLLeHa Ha O4HOI MW HECKOTbKMX
KOMMBIOTEPHBIX CUCTeMax. Ecim MHMOpMaLMOHHAaA cucTemMa pasmellieHa Ha HECKOIbKUX KOMMbIOTEPHbIX
cucTeMax, TO OHa OyfeT paccmMaTpyBaThCs Kak pacrpefiefieHHas MHMOPMaLMOHHas cucTema.

[JaHHble nocTynalT B MHAOPMALMOHHYIO CUCTEMY M UCK/OYAIOTCA U3 Hee. U 3TV B3aUMOAENCTBMA
MOTYT OCYLLECTBAATLCA WU NOALMU, UK MpoLeccamu.

YnpasneHue JaHHbIMWU B HAaCTOsLLEM CTaHAapTe OyfeT KacaTbCA OpraHv3auuu 1 ynpasieHus nocTo-
AHHbIMMW JaHHbLIMU. MOCTOAHHbIE AaHHble — 3TO jaHHble, KOTOPbIe XPaHATCA B MUHOPMaLMOHHON cucTeme
B TeueHue onpefeNieHHOro nepuoga speMeHn. Cuctema, KOTOpas BbIMOAHAET PYHKLMIO opraHusauumn u
yrpaBneHUs NOCTOSHHbIMW faHHbIMUW, Ha3bIBAETCA CUCTEMON ynpaaneHns JaHHbIMU.

4.2 ba3a faHHbIX U Cxema

MoCTOsAHHbIE AaHHble B Cpefde 6asbl fJaHHbIX 3aKN04atoT B cebe cxemy ¥ 6a3y AaHHbIX. Cxema — 3T0
OMUCaHNA COAepPXaHWs, CTPYKTYpPbl W OrFpPaHUYeHUs LENOCTHOCTM, UCMO/b3yeMble 4N1S co3faHus 6asbl
JaHHbIX. Basa faHHbIX —3TO HAbop MOCTOSAHHBIX JaHHbIX, ONPeAeneHHbIX C MOMOLLbIO CXEMbI.

Cuctema ynpaaneHus flaHHbIMW WCMOJb3YeT OnpefieNleHns faHHbIX B CXeMe, 4T0Obl NpefocTaBnsATh
BO3MOXHOCTb JOCTYMNa 1 YNpasnaTb JOCTYNOM K AaHHbIM B 6a3e flaHHbIX.

4.3 CpefCcTBO MOLENNPOBAHUA [aHHBIX

CxeMmy paspabaTbiBalOT B COOTBETCTBMM C COBOKYMHOCTHIO MPaBWA CTPYKTYPUPOBaHUSA AaHHbIX. Kax-
[ias COBOKYMHOCTb MPaBui CTPYKTYPUPOBAaHUSA AaHHLIX MOXET UMETb CBA3aHHYI C Hell COBOKYMHOCTb
npaBua MaHWNyMpPOBaHWA LaHHbIMK, ONpefeNatoLLYI0 MPOLECChl, KOTOPble MOTYT ObiTb BbINOIHEHbI Haj
CTPYKTYPUPOBAHHBLIMU [AHHBLIMU.

Mpasuna CTPYKTYPUPOBaHNSA AaHHbIX W Npasuia MaHWUNyaMpoBaHUa faHHbIMU — 3TO CpefCcTBa MO-
[4eNnpoBaHuna [aHHbIX.

A3bIK 683 laHHbIX UCMOMb3YeTCs, YTOObI ONPesennTb CXEMY COMIaCHO MNpasuiaM CTPYKTYPUpOBaHUS
[aHHbIX 1 NPOLECChbl B COOTBETCTBMM CO CBA3AHHBLIMY C HUMM MpasuiamMmy MaHWUMyMpoBaHWA faHHbIX.

MprmMepaMmn KNaccoB CpeAcTBa MOAENMPOBAaHUA AaHHbIX ABNAIOTCSH PENALMOHHbIN, CETEBON U nepap-
XWNYeCKnid Knaccbl. MNpaBuna CTPYKTYPUPOBaHMA AaHHbIX /18 ABYX CPeACTB MOAENMPOBAaHUSA JaHHbIX B
PasNNYHbIX Knaccax MOryT 6bITb MOXOXMUMU, Kak, HaNpUMEP, /19 CETEBOr0 1 PeNALMOHHOI0, HO CBA3aHHbIE
C HUMW CpeAcTBa MaHUMYNNPOBAHWSA JAHHBIMW MOTYT OT/INYATLCA.

4.4 He3aBUCUMOCTb [JaHHbIX

He3aBMCMMOCTb flaHHbIX —3TO HE3aBWUCMMOCTb MPOLIECCOB OT 06LEKTOB AaHHbIX, KOTOpas COCTOUT
B TOM, YTO 06BEKTbI aHHbIX MOTYT 6bITb U3MEHEHbI 6e3 HapyLUeHUs MPOoLEeCcCcoB.

He3aBMCMMOCTb fjaHHbIX, Kak Npasuio, fOCTUraeTcs Tpems crnocobamu.

MepBbIi cNOCO6 COCTOMT B CBA3LIBAHMMW MPOLIECCA CO CXeMOIi TaKUM 06pa3oM, YTO MPOLLECC 3HAET TONLKO
TY 4aCTb CXEMbI, @ UMEHHO MPUKNaZHYH CXeMy, KOTOpas Heo6XoAuMa MpoLeccy yrnpaBneHus faHHbIMM.

BTopoii cnoco6 — 310 06ecrneyeHme He3aBUCMMOCTU NMPUKIaAHbIX NPOLLECCOB OT (PU3NYECKOro Mpea-
CTaB/IEHNA [aHHbIX.

TpeTuii cNocod —3aTo BK/IKOYEHUE KaK MOXHO GOMbLUIEr0 KOMMYECTBA OrpaHUYeHNiA LieNIOCTHOCTY B
CXeMy, a He B NPUKIafHble MPOLECCHI.

4.5 Tlpoueccopbl 1 MHTepdeNChbI

Mpouecc ynpaBneHNs AaHHbIMW MOXeT ObiTb Bbl3BaH MO/b30BATENEM, MNpoLieccamMmn YnpasieHns
JaHHBIMW WM Jpyrumm npoueccamu. poLecchl BbIMOAHAKOTCA MPOLLECCOPaMM, KaXAblid M3 KOTOPbIX
nmeeT nHTepdeic. VHTepdelic npoueccopa Ao/MKeH 6bITb TOYHO onpefenieH. Takne uHTepdecbl MOryT
6bITb HE3aBUCUMbIMWU OT CTaHAAPTHOIO f3blKa MPOrpamMMMPOBaHNS, WCMO/b3YeMOro A/ OnpegeneHns
npoLecca ¢ 1Cnonb3oBaHneM MHTepdelica.

B nto6om nHTepdeiice CyLLecTBYIOT (hakTopbl, 0 KOTOPbIX NO/b30BaTe b JO/DKEH 3HATb, YTOObI UMETb
BO3MOXHOCTb MCMO/b30BaTb OCHOBHOM NpoLeccop. 3Tn (hakTopbl JO/MKHbI ObiTh CBELEHbI K MUHUMYMY,
4TOo6bI 06eCMEeYnTb Kak MOXHO 60/bLUIYI0 HE3aBUCUMOCTb B MHTEpdelice.

4.6 YnpasneHvie fOCTYMOM

YnpasneHve JOCTYNOM —3TO MNpefoTBpaLleHne HeCaHKLMOHMPOBAHHOIO MCMNONb30BaHWS pecypca,
BKNIOYaA MpefoTBpalLeHne UCN0b30BaHNA pecypca HeCaHKLMOHWPOBaHHbIM 06pa3oMm.

[na ynpasneHua faHHbIMKU 3afilaHue ynpas/iieHns OCTYNOM COCTOMT B paspeLlleHnn CaHKLMOHMPO-
BaHHOr0 I0CTyNa K fiaHHbIM W1 NpefoTBpalleHny HeCaHKLUMOHMPOBAHHOMO focTyna. Takoe ynpasfieHune
[OCTYMNOM OMpefenseT NpoLeccsl, KOTOpble MOXET BbIMONHATL MO/b30BATENb.
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B nto601i opraHu3alyMoHHONM CMTyaLun CyLLEeCTBYHOT TPeboBaHMSA K ynpaBneHuto JOCTYNOM, KOTOpble
MOFyT 6bITb BblpaXKeHbl B TEPMMHaX cTpaTernn 6esonacHocTn. CTpaTerus 6e30nacHOCTY yCTaHaB/MBaET,
Kakyto (popmy gocTyna TpebyeT Kax[blii Nonb30BaTe/lb MHPOPMAaLVOHHOA cncTeMbl. VIHopMaLmoHHas
cuctema A0/mKHa MMETb COOTBETCTBYHOLLIME MeXaHU3Mbl yrnpaBneHna AOCTYMNOM ANna npoBefeHUA B XXU3Hb
cTpaTernm 6e30macHoCTH.

YnpasneHve JOCTYNOM AO/HKHO OCHOBbLIBATLCA Ha MPUHLMME MAEHTUYHOCTM YenoBeKa v npoLecca.

TpeboBaHUsA ynpaBneHWs LOCTYNOM B KOHTEKCTE YNpaBieHus JaHHbIMW LOMKHbI ObITb CEAYOLLMMA:

- OnpefensTb 1 BNOCNEACTBUM MOAM(PULMPOBATL NMPUBWErMN YNPaBNEHNUS AOCTYMOM,;

- MPOBOAUTL B XM3Hb B NH060€ BPeMA OrpaHUYeHWs ynpasfieHWs AOCTYMOM, KOTOPble MPUMEHUMbI
B TOM >Xe MEeCTe B TO Xe Bpems.

[lns onpefeneHvs npusunervii TpebytoTca onpefenieHHble cpeacTsa. MpoLecc BblAeneHUs npuBue-
rMiA NoNMb30BaTeNIAIM Ha3blBAETCH CaHKUMOHMpOBaHMeM. [N06a/bHble MOMHOMOYMA AalTCA TOMY, KTO
[OMKEH co3faTb UM MOAMGULMPOBATL Apyrvie NPUBWAErAN YNpaBneHUs LOCTYMNOM B Cpeae YnpaBneHus
BaHHbIMN.

MpuBuaerun MoryT onpeaensTbCA B TEPMUHAX UAEHTU(MKATOPA NONb30BATENS, OFPaHUYEHUAMMN Ha
MCNO/b30BaHMe MHOPMALMOHHOW cucTeMbl, 6a3 faHHbIX, CXEM, TUMOB JaHHbIX, BPEMEHW U pa3MeLLEHNS,
a TaKke MCMoNb3ys UX KOMOMHaLWK.

MoxeT noTpe6oBaTbLCA AOMNOMHUTENbHAA WH(OpPMauus, Takas, Hampumep, Kak WAeHTUdMKaTop
no/nb30BaTens, KOTOPbIA CaHKLMOHMPYET MPUBUETNHO.

[aHHble, onucbIBaloLLMe NMPUBUIETUM, HA3bIBAIOT AAHHLIMW NO YMNPaB/ieHWIO OCTYMNOM. 3TU AaHHbIe
[OMKHBI XPaHUTLCA U YNPaBAsTbCA TOYHO Tak XXe, Kak U Nobble apyrue faHHble B 06/1aCTU ynpaBneHns
JaHHbIMN.

PelueHve no3BonUTb M0G0 KOHKPETHbIN AOCTYN K AaHHbIM OCHOBbLIBAETCS Ha MPUBUAETUAX MOMb-
30BaTens.

MpoBeaeHVe B XWU3Hb YNpasfieHns [OCTynom TpebyeT, 4Tobbl NOMb30BaTeNM M MPOLECChl, BbIMON-
HAlOLME poNb NONb30BaTENeN, ObIAN NAEHTUDMLMPOBAHbI 1 YTOObI 3aKOHHOCTb 3arpoca Ha 1CMo/b30BaHue
3TOro npouecca goctyna K TpebyemMbIM JaHHbIM MOr/1a 6bITb MPOKOHTPOIMPOBaHA B MOMEHT BbIMO/THEHUS.

4.7 Tlopnepxka ynpasnieHns faHHbIMU

TpeboBaHWs, HakNafblBaeMble MH(OPMALMOHHBIMU CUCTEMaMX Ha yMpaB/eHne fLaHHbIMU, KOTOpble
He 3aBWUCAT OT KOHKPETHbIX TPe6OBaHWA WMHKHOPMALVMOHHOW CUCTEMbI XPaHEHUS W MaHUMYIMPOBaHUA
[aHHbIMWY, cnegytoLume:

- MOAAEPXKKA XXU3HEHHOTO LKA UHHOPMALMOHHbIX CUCTEM;

- ynpaB/eHve KOH(Urypauunein MHPOPMALMOHHbLIX CUCTEM, YNPaBIeHNE BEPCUAMMW W BapUaHTbI;

- nNapannenbHas 06paboTKa;

- ynpaB/eHve TpaH3akumamu 6asbl AaHHbIX;

- MPOEKTUPOBaHWE NPON3BOLUTENBHOCTY;

- WAEHTU(UKaLNA 0O6BEKTOB AaHHbIX;

- paclumpeHue cpefcTBa MOAENMPOBAHUS AaHHbIX;

- noanepxka Ana pasnnyHbIX CPeacTB MOAENMPOBaHUS JaHHbIX B MHTepelice nonb3oBaTens;

- KOHTPOJIbHbIE XYpPHanbl;

- BOCCTaHOBJIEHME pacnpefeNeHHON 6a3bl faHHbIX;

- PEecTpyKTypu3aLms N0rMyYeckux AaHHbIX;

- peopraHmsauus U3NYecKon namsTu.

YnpaeneHue gaHHbIMK 06ecrieumBaeT 0606LLEHHbIE CPEACTBA YA0BIETBOPEHNSA 3TUX TpeboBaHMiA Tak,
4To6bl He 6blI0 HEOOXOAMMOCTY pa3pabaTbiBaTb KOHKPETHbIE pelleHns AN KaXAol MHHOPMaLMOHHOM
CUCTEMBI.

4.7.1 ¥YnpaBneHve KOH(Urypauuen, ynpasneHne BepcuIMA 1 BapuaHThbl

[JeaTenbHOCTb N0 YNpaBneHNto N3MEHEHUAMM, OCYLLECTBASEMbIMW B KOHGUTYypaLMn MHHOPMaLMOH-
HOW cUCTeMbl 32 KaKOW-TO MepMOf BPEMEHM, Ha3bIBAeTCS YNpaBneHneM KoHQurypauveir. Cnefyet naeH-
TUPULMPOBATL ANCKPETHbIE BEPCUM CUCTEMHOW KOH(UIYpaL MmN B KOHKPETHbIE MOMEHTbI BPEMEHW, & TaKXe
NPOAO/MKaTb CNeANTL 3a KOH(MIypaurein, KoTopas NPUHaANeXuUT Kaxaoih KOHKPETHOW Bepcuu.

Korga vHGOpMauMOHHasA CUCTeMa HaxOAUTCA B HEKOTOpbIX (ha3ax >KM3HEHHOro UWKna, To Ans
napanfie/lbHOro CyLIeCTBOBaHMS B Pa3NMYHbIX (HOpMax MOryT NOTpe6oBaTbCA MOCTOSHHbIE [aHHble W
MpOoLLECChbl, KOTOpbIe SBAAKTCA YacTbi0 MH(OPMALMOHHOW CUCTEMBI.

[lBe thopmbl nmpouecca MOryT CuMTaTbCs Pa3UYHbIMU BapuaHTaMu. JTO 03HAYaeT, UYTO Kaxzblii
BapVia>rT Y/AOB/ETBOPSET pa3nyHbIM Tpeb6oBaHMAM (TakuM, KakK paxiuuve BHYTPEHHUX MpefcTaBfeHui
NaMsaTN) U HW OLMH BapuaHT He NpefHa3HayeH Ana TOro, YTo6bl U3MEHATb APYTOWA.

6
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4.7.2 MapannenbHas 06paboTka

WH(opMaunoHHas cucTema SIBNSIETCS PecypcoM, KOTOPbIA MOXET 6blTb pacrnpegeneH Mexay He-
CKONbKVMMM NOMb30BaTeNsMU OAHOBPEMEHHO. [lo/nb30BaTeNb MOXET MHMULMUPOBATL 3ampoc Ha YCnyru
CUCTEMbI YNpaBneHns faHHbIMU, KOTOPbIMM MOXHO YnpasnsTb 6onee LenecoobpasHo, ecan JocTyn K
JAaHHBIM MOXEeT ObITb cfienaH OfHOBpPeMeHHO. Cpefa ynpaBneHns AaHHbIMU [O/MKHA FrapaHTMpoBaThb Bbl-
NOSIHEHWE OTAENbHOIO HaMEepPeHWs KaXKAOro Monb30BaTens TakuM 06pa3om, 4To6bl OH COrNacoBbIBAICS C
ero BOCMPUATMEM AaHHbIX.

MapannenbHble B3aMMOLEWCTBUS He JO/DKHbI BAMATL APYT Ha Apyra, a napannenbHas 06paboTka He
[O/MKHA BNMATL Ha LENOCTHOCTb JaHHbIX.

4.7.3 YnpasneHue TpaH3akLmell 6a3bl JaHHbIX

TpaH3akuua 6a3bl AaHHbIX ONPeAenseTcs Kak OrpaHuYeHHas NocneaoBaTe/lbHOCTb B3aVIMOAENCTBUIA
6a3bl JaHHbIX, KOTOPblE BMeCTe 06pa30BbIBAOT IOrMUECKY0 eAMHNLY PaboTbl. Bcnyyasax 06HOBNeHWs 6asbl
[aHHbIX TpaH3aKLUMs 6a3bl faHHbIX ABSETCS NOCNe0BaTE/IbHOCTHIO LIAroB 06HOBMEHNS, KOTOpblE U3Me-
HAKT coAepXaHue 6a3bl JaHHbIX 13 OLHOIO HEMPOTMBOPEUYMBOIO COCTOSHUA B APYTOe.

TpeboBaHUsA K yNpaBfeHUo TpaH3aKuUaMU 6a3bl AaHHbLIX CeayHoLLme:

- CNneAcTBWst BCEX M3MEHEHWIA JO/MKHbI OCTaBaTbCsl B 6a3e JaHHbIX MOCMe 3aBepLUEHMS TpaH3aKLuu
6a3bl AaHHbIX UM HW OfHU W3 HUX HE OCTaloTCH,;

- nocne 3aBeplueHns paboTbl TpaH3aKLUMs 6a3bl AaHHbIX 0CTaBnAeT 6a3y AaHHbIX B HEMPOTUBOPEYU-
BOM COCTOSIHUU;

- W3MEHEHUSs, OCYLLECTBMEHHbIe TpaH3aKuuel 6asbl AaHHbIX, JO/MKHbI OblTb HEBUAUMbI 4Nt NHOGONA
[pyroii napanfiensHoi TpaH3akLummn 6asbl JaHHbIX N HA060pOT;

- 3ab/0KMpoBaHHas OfUH pa3 cuUcTema [Oo/hKHa rapalinpoBath, YTO pesynbTaTbl TpaH3aKuuy 6asbl
JaHHbIX NepeXxuBatoT Nobble NocneaytoLme 0TKasbl.

MapannensHoe BbIMOMHEHWNE HECKONbKMX TpaH3aKLUMi 6a3bl AaHHbIX JO/MKHO 6biTh 3KBUBANEHTHLIM
B TOM CMbIC/e, YTO BbIMO/IHEHME WX NapanenbHO ABASETCA TaKUM >Ke CaMbIM, Kak ecnv 6bl OHW BbINOS-
HAANUCL NOC/eL0BaTeNbHO.

4.7.4 TIpoeKTUpOBaHME MPOW3BOAUTENLHOCTU

HeobxoaMmo co3faBaTb BO3MOXHOCTM A5 YAYULLEHUS NMPOM3BOAUTENBLHOCTM NHO60A MHopMaLn-
OHHOI cMUCTeMbl; NPUKNAAHO CUCTEMbI, CUCTEMbl C/IOBapeli WM CUCTEMbI, B KOTOPOW WHTErpupytoTcs
06e cucTembl.

OcHoBol nony4vyeHna TakKnx yﬂyLILIJeHI/II7I ABNAETCA HaKoN/eHue CTaTU4yecKMxX pAaHHbIX O YacToTe
MCNO/b30BaHMS NMPOLECCOB U YacTOTe AOCTYMNa U M3MEHEHUIA B 0ObEKTaX JaHHbIX.

475 NpeHTndmkauns 06beKToB

Kaxablii 06beKT B cpede 6asbl AaHHbIX AO/MKEH ObiTb YHUKabHbIM. 3TO MOXET 6biTb AOCTUTHYTO
UM MyTEM MPUCBOEHUSA KaXAOMY 0O0BEKTY YHUKaNbHOIO UMEHU C UCMOMb30BaHNEM BJIOXEHHON Mepapxum
MPOCTPAHCTB UMEH, U MPU NOMOLLM APYTOro MexaHu3ma.

[nsa Toro uto6bl AaTh YHUKaNbHOE MMSA B Cpeae 6a3bl JaHHbIX, MOXET NoTpeboBaThcs, YTOObI MMeHa
6blNV ONpeAeneHsbl C MOMOLLBI0 VMEH BO BHELLUHEM MPOCTPAHCTBE MMEH.

IMeHeM MOXET ObITb nmd, HasHayeHHOe Nonb3oBaTenemM Unn cucTemom ynpaBneHna aaHHbIMW.

TpeboBaHNe MMEHOBaHWUSA CYLLECTBYET A1 MPUKIaAHbIX CUCTEM, CUCTEM COBapeit Apyrux TUMoB
MH(OPMaLMOHHON cucTembl. Ecnn umeetcsa 6onee yem ofHa cpega 6as3bl faHHbIX B KOMMbHOTEPHON
cucTeme, Torga TpebyeTcs, 4Tobbl 0fHa cpeda Gbina OTAMYMMA OT APYrOi.

4.7.6 PaclumpeHue cpeAcTBa MOLENNPOBAHNA AaHHbIX

CpefcTBO MOAENMPOBaHNA AaHHbIX MOXET 6biTb TUMOBLIM A1 CUCTEM YNPaBieHUS LaHHbIMU.
O[HOBPEMEHHO MOXET BO3HWUKHYTbL TpeboBaHMe A06aBNATb TWMbl AaHHbIX U CBS3aHHbIE C HUMW MpPO-
Liecchbl.

Mpumepom 3TOro TpeboBaHNA ABNSETCA MOSIHAsA TeKcToBas 06paboTka B COeAMHEHMM C 06paboTKONA
CTPYKTYPUPOBaHHbIX AaHHbIX TUMUYHbIM CPEACTBOM MOZE/IMPOBAHNS [aHHbIX.

4.7.7 TlopaepxXka 4TS pa3NNYHbIX CPeACTB MOAENMPOBAHMS faHHbIX B MHTepdelice nonb3oBarens

CrefyeT MMeTb BO3MOXHOCTb 0TOOpaxaTb JaHHble B (hopmate, NpeanoymMTaeMoM CUCTEMOW ynpas-
NeHNs AaHHbIMK, W opMmaTe, NPeanoYnTaeMoM Mo/b3oBaTenem. ITo TpeboBaHME CBA3AHO C TEM, 4TO
nonb30BaTeNlb MOXET MPeAnoYecTs MaHUMYNNPOBaTh LJaHHLIMW B COOTBETCTBMM CO CPEACTBOM MOLENNpPO-
BaHMA AaHHbIX, OTAMYHLIM OT CPeACTBa, 06eCNeYeHHOro CUCTEMOI YNpaBneHNs AaHHbIMK.

4.7.8 KOHTpPO/bHbIE XypHabI

Heob6xoaymo obecrneynTb BO3MOXKHOCTb COXPaHATb 3anncu 06 yCrnewHbIX U3MEHEHWSAX B AaHHbIX B
6a3e [aHHbIX M B HEKOTOPbIX CAy4asx — 3anncb O TpaH3aKUWAX, KOTOpble 3anpalivBaloT faHHble ”
reHepupyrT OTYeTbl. JTa 3anuCb MOXET BK/HOYATb COOTBETCTBYIOLLME 3HAYEHWA AaHHbLIX, NMOLPO6GHOCTU
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TPaH3aKuuu 1 MAEHTUMUKALMIO NONb30BaTEeNA. TN KOHTPOSbHBIE XKYPHAIbI MOTYT 6bITb ONpeaeneHbl, Kak
Tpebyemble Ans BCEX AaHHbIX B 6a3e AaHHbIX, N3BpaHHbIX TUMOB JaHHbIX UW 3K3EMMNASAPOB ONpesenseMblX
JaHHbIX.

4.7.9 BoccraHoBfeHune

Basa gaHHbIX JO/MKHa UMEeTb BO3MOXHOCTb BO3BPATMUTLCA K NPeALLECTBYIOLLEMY HEMPOTNBOPEUYMBOMY
COCTOAHMIO. 3TO TPeboBaHWE MOXET BOZHUKHYTb M3-3a OLIMOOYHbIX TPaH3aKLuiA, CUCTEMHOIO ¢605 nnm
MOTEPH XPaHUMbIX AaHHbIX. YTOObI Y/OBNETBOPUTL 3TV TPe6GOBaHWsA, MOTYyT WUCMO/b30BaTbCSA Pas/NYHbIe
MexaHW3Mbl, TakMe Kak 3amucb BCEX W3MEHEHWI, CAeNnaHHbIX B 6ase JaHHbIX, N COXPaHeHWe Pe3epBHbIX
KOMWIA Bcei 6asbl AaHHbIX UK ee YacTu.

MoganhuLmpoBaHHble faHHble, KOTOPbIE pacnpefenstoTcs B 601ee YeM OfHON 6a3e faHHbIX, SO/KHbI
6bITb BOCCTAHOB/NEHbI TaKUM 06pa3oM, YTOObl KOHEUHbI pe3ynbTaT MMeNn HenpoTWBOPEYMBOE COCTOSHME
M COCTOSAHME 6a3bl JaHHbIX OblN0 Bbl HENPOTVBOPEUMBLIM.

4.7.10 Jlornyeckoe pecTpyKTypupoBaHue faHHbIX. PeopraHmnsaums M3nMyeckoi namatu

Jlornyeckoe pecTpyKTypupOBaHWe AaHHbIX ONpejenseTca Kak MpoLecc WU3MeHeHMs OnpefeneHus
[aHHbIX nocne Toro, kak MHMOPMaLMOHHas CMCTeMa MCMO/b30BaslaCb B TEYEHWE HEKOTOPOrO BPEMEHM.
M3meHeHe MOXeT ObITb [ONO/IHEHNEM K CyLIeCTBYHOLLEMY onpeaeneHno AaHHbIX NN MOXXET 3aK1io4aTb
B cebe MOLMPMKALMIO YACTV CYLLECTBYHIOLLEr0 ONpeseNieHns faHHbIX.

PeopraHusauns @r3nyeckoin namMmaTvi onpeaenseTcs Kak NpoLecc N3MeHeHUs NpescTaBieHns nocTo-
SHHbIX AaHHbIX HA HOCWUTENe faHHbIX.

4.8 [ononHuTenbHble 3KCMIyaTaLMOHHble TPe6OBaHUA AR noanepx kv YNPaBNEHUA AaHHbIMU B pac-
npefeneHHoV HAOPMaLMOHHOW cucTeme

B pacnpegeneHHoi MH(QOPMaLMOHHON cucTeMe 0ObEKTbI, NPUHaAexallme 04HON MHAOPMaLNOH-
HOVi cucTeMme, pacrpefenstoTcs Ha ABa unv 6onee komnbtoTepa. Korga pacnpegensemMble 06beKTbl ABNAIOTCA
o6bekTamy 6a3sbl AaHHbIX, CUCTEMA ABNAETCA pacnpefeNleHHON cuctemoid 6a3 gaHHbIX.

3anpalumBaemas ycayra MOXeT ObiTb JOCTYMHA U3 MHOXECTBA BblYMCMTENbHbIX YCTPOACTB, BMeLLla-
IOLLMX Ay6IMPOBaHHbIE faHHbIE.

3KcnyaTaumoHHble TpeboBaHUA, 3aBUCALLME OT pacnpefenseMblX JaHHbIX, CrefytoLLpe:

- ynpaB/ieHWe pacrnpefeneHvem;

- ynpaBneHue TpaH3akuuen 6asbl JaHHbIX;

- CBA3b;

- 3KcnopT/MmMnopT;

- He3aBMCKMOCTb pacrnpegeneHus.

HekoTopble 13 3TMX TpeboBaHWI Takke NPUMEHUMbI K UH(OPMALMOHHOW CMCTEMe, KOTOopas BK/HO-
yaeT Gonee YeM OAHY cpefy 6asbl laHHbIX B €4NHCTBEHHO KOMMbIOTEPHOI CUCTEME.

Heobxogumo nogfep>xunsatb cpefy ApYrMX BO3MOXHOCTENR:

a) pacnpefeneHHyto cucteMy 6asbl fJaHHbIX, B KOTOPOW COCTaBHbIE Cpeabl 6a3bl JaHHbIX MPOEKTUPY-
t0TCS TaKMM 06pa3oM, 4YTO BO3MOXHO B3aUMOAECTBME Mexay Nto6oii napoil;

6) cuctemy 6a3 faHHbIX, B KOTOPO [Be uau 60nee OTAeNbHO CMPOEKTMPOBaHHbIe CUCTEMbI 6a3
JaHHbIX 06bEAVHAIOTCS, B OMpPefie/IeHHOM CMbIC/e, NoCc/e neproja pasfeNlbHoro UCMonb30BaHUsA 1 co3fa-
t0TCA 435 DYHKLMOHMPOBAaHMA Kak OfHa pacnpefeneHHas cuctema 6a3 AaHHbIX;

B) CUTyaumio, B KOTOPOW Kaxgas cpeda 6asbl JaHHbIX COrnacyeTcsi MHOXEeCTBOM CTaH4apToB W,
CnefoBaTeNbHO, MOXET B3aMMOAENCTBOBATL (BO3MOXHO, Ha CreunanbHOl OCHOBE) C APYTMMK cpedamMm
6a3 AaHHbIX, KaXpgas W3 KOTOpbiX Oblna CNPOeKTWPOBaHa OTAENbHO, HO COFIaCHO TEM >Xe CaMbIM
cTaHgapTam.

4.8.1 ¥YnpaeneHve pacnpegeneHvem

YnpaaneHue pacnpefeneHneM BKKOYaeT ynpasneHune hparmeHTauuein, ynpasneHue gybnmposaHuem
1 aBTOHOMMIO MeCTOPaCMONOXEHNS.

MoryT ncnonb3oBatbCs Takue crnocobbl pacrnpefeneHns AaHHbIX:

a) HasHauMTb BCe 3K3eMNAPbl ONpefeneHHOro TUMa Ha OAHy cpedy 6a3sbl AaHHbIX (HedparmMeHTu-
pOBaHHbIA cnocob);

6) Ha3HauYMTb MHOXECTBA 3K3EMMSPOB JaHHbIX (BO3MOXHO pa3fMyHbIX TUMOB) Ha ABe Wnn Gonee
cpefbl 6a3 flaHHbIX (rOpU30oHTaNbHasA (hparMeHTauus);

B) Ha3HauMTb 3K3eMMAAPbI PasINYHbLIX YacTeil TOro >ke camoro Tuna Ha Ase wunu 6onee cpedbl 6a3
JaHHbIX (BEpTUKanbHas (parmeHTauus);

r) KomOGuHaums NyHKTOB 6) 1 B) (KOMBUHMPOBAHHASA FOPU30HTANbHAA U BEPTUKa/IbHas (parmeHTa-
uus).
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[opu3oHTaIbHasA (hparMeHTaums 4aeT BO3MOXHOCTb 3anucblBaTb Ha BbIYUC/IUTENILHOM YCTPOCTBE
TOMbKO 3K3eMMAAPbI JaHHbIX, KOTOPble OTHOCATCA K 3TOMY BblYMCANTENbHOMY YCTPOICTBY.

BepTukanbHas (hparMeHTaums faeT BOSMOXHOCTb 3anuUCbiBaTb HA KOHKPETHOM BbIYMCIUTENIHOM
yCTpOﬁCTBe TONbKO 3K3eMNAApPbl AaHHbIX, KOTOPbIe OTHOCATCA K HEMY.

Ecnun hparmeHTauua noafepXkmBaeTca B pacnpefeneHHoi cpefe, To He TpebyeTcs, 4Tobbl Nonb30Ba-
TeNb MHAOPMAaLMOHHON CUCTEMbI 3HA, KaK faHHble (parMeHTVPYITCA WKW PacnpefenstoTes Mexay
KOMMbIOTEPHLIMU CUCTEMAMMU.

Mo npuynHaM NpPou3BOAWTENbHOCTV WM 3aWMUTbl OT COOS KOMMbIOTEPHON CUCTEMbI HEO6X0AVMMO
06ecneunTb KOMMIO BCei 6asbl AaHHbIX UK ee yacTu. Takune Ay6AMpoBaHHbIE AaHHbIE MOTYT XPaHUTLCS B
KOMMbIOTEPHOW CMCTEME, OT/IMYHOM OT TO. B KOTOPOI fJaHHble NepBOHAYaNbHO CO3LAt0TCA U B faNbHel-
wem ynpaensoTcs. TpeboBaHwe Ans (parMeHTaLum MoxeT 6biTb 06befnHeHo ¢ TpeboBaHMeM Ay6amMpo-
BaHMA Tak, 4T0Obl KOMWW MHOXECTBA (h)parMeHTOB Ha3Hauanucb Ha fBe unu 6onee cpefbl 6a3 AaHHbIX.
WNHdopmaLma o Tom, Kakme 06beKTbI, B KakoW cpefie faHHbIX ABAANTCA AOCTYMHbLIMW, LO/MKHA ObiTbh
[JOCTyNHa (NPSAMO UK HEMpsIMO) B KaXKAOW cpeje.

Heo6Xxo41MO MMeTb BO3MOXXHOCTb YNpPaBAsTh COAEPXKAHNEM TOUYHbIX KOMWUIA, KOrAa AaHHble 06HOB-
nATCA. ANrOpUTMbl, KOTOPbIE 06eCneynBatOT KOHTPOMAb TOYHbIX KOMWIA, JO/MKHbI TaKXe rapaHTMpoBaTb
06HO&TEHMA B TpaH3aKLMsX.

TpeboBaHua Ans Ay6aMpoBaHUA LaHHbIX Ma Pas/INYHbIX KOMMbIOTEPHbLIX CUCTEMAaX AO/MKHbI ObiTb
afjpecoBaHbl B CBA3W C Tpeb6oBaHWEM ANA KOMMbIOTEPHBIX CUCTEM ObiTb @BTOHOMHbLIMU, HACKO/bKO 3TO
BO3MOXHO. Takne TpeboBaHNA OTHOCATCA K NPOU3BOAUTENBHOCTU, AOCTYMHOCTU JaHHbIX B TeyeHne cbos
CBA3M U K aAMWUHWUCTPATVBHbIM BONPOCAaM, TAKUM KaK YYeT CUCTEMHbIX PECYPCOB M MAEHTUDMULMPOBaHME
nonb3oBarenei.

4.8.2 YnpasneHue TpaH3akLmeli 6a3bl JaHHbIX

Heo6Xxo41MO CMHXPOHM3UPOBATb AeliCTBUA IOKaJbHbIX CUCTEM YMpPaBNeHWs TpaH3akLuen, 4YTobbl
rapaHTupoBaTb, YTO N3MEHEHNA B pacnpeaeneHHbIX AaHHbIX 3aKaH4YMBalOTCA HENPOTMBOPEUNBLIM COCTOA-
HUEM Ans KaXAoi 6a3bl AaHHbIX, a Takke AnA Bcex 6a3 faHHbIX.

O6paboTka B 04HOW KOMMbIOTEPHON CUCTEME MOXET OCYLLECTBMSTLCA NapanneNnbHo ¢ 06paboTKoi B
[pYroii KOMMbIOTEPHO cucTeMe 6e3 BAWSHWUSA Ha LeNOCTHOCTb AaHHbIX B KaXAON U3 KOMMbIOTEPHbIX
cucTeMm.

4.8.3 Ceasun

Heobxoaumo obecneuntb MHHOPMALMOHHbLIM CUCTEMaM BO3MOXHOCTb CBA3bIBATLCS APYT C APYroM.

AT 06MeHa 06BEKTOB AaHHbIX He06X04MMO, YTOOb! CPeACTBO MOZENMPOBAHUSA AaHHbIX, B COOTBET-
CTBMM C KOTOPbIM 06BEKTbI JAHHbIX CTPYKTYPUPYIOTCS, BbIIO0 UCMNO/MB30BAHO B KaXON M3 KOMMbIOTEPHbIX
cuCTeM.

HeobXxoAnMMO MMeTb CpefcTBa, KOTOPbIe MpefOTBPaLLaloT NMOTepto LeNIOCTHOCTY 6a3 AaHHbIX M3-3a
TaKux BUAOB CHOS CBA3M:

- coo06LleHne MOXET 6bITb NOTEPSHO BO BPeMs Mepejaun:

- COO06LLUEeHNe He MOXET MOCTYNMUTb B Haj/iexalleM Buie 13-3a OLIMBOK TpaHCAALUMN 1 peTpaHCns-
unn;

- MpW HEKOTOPbIX 06CTOATENbCTBAX COOM CBA3W TPYAHO OTIMYMTL OT CO0S Ha YAaNeHHOM BbIYUCN-
TeNbHOM YCTPOICTBe.

CnepnyeT onpeAenuTb HEOOXOAUMY 10 CTeNeHb AyBMPOBaHNSA AaHHbIX.

4.8.4 SkcnopT—uMnopT

[JaHHble 3KCMOPTUPYIOTCA U3 OfHON Cpefbl U MMNOPTUPYIOTCA B APYryt0. 135 3T0ro Heo6xoauMmo
MMeTb KOMWIO 4acT MW BCell 6asbl faHHbIX, C ONpefeneHem faHHbIX uan 6e3 Hero. OAHaXabl IKCnop-
TUpYeMble JaHHble MOryT 6bITb MMMNOPTUPOBAHLI BO MHOTVeE ApYyrue cCpefbl, ecin 370 TpebyeTcs, a Takke
COXPaHATHCA.

4.8.5 HesaBnucumocCTb pacnpegeneHuns

MpuknagHoi npouecc JOMKEH MMeTb JOCTYN K JaHHbIM B pacrnpefeneHHon 6a3e LaHHbLIX Takum
06pa3oM, YTOBbl OH He 3aBKCeN OT TOro, Kak MOryT 6biTb pacnpefeneHbl AaHHbIe.

5 Mapbl YPOBHe W CBS3aHHbIX MPOLIECCOB

5.1 MMapbl ypoBHeii

KOHCTpyKUMa «napa ypoBHeW» SIBASETCA CMOCOOOM 06bBACHEHMS CBsi3el Mexay 6a30i faHHbIX U
cxemoii. padmueckoe mpefcTaBneHWe Ha PUCYHKE 7 NPUMEHSETCA ANS UAMOCTpauun coeanHeHns 6asbl
JaHHBIX C ee OnpeaeneHUeM.
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basgaHmnc

PrCyHOK 7 — KOHCTPYKLMKM «napa YpoBHeN»

BnusHne KOHCTPYKUUW «Mnapa YpPOBHEW* COCTOMT B TOM, YTO Kaxpjasd 6asa faHHbIX COOTBETCTBYET
CTPYKTYpe AaHHbIX, ONpeAeneHHoi B CBA3AHHONM C Heil cxeme. 3HayeHMs AaHHbIX B 6ase AaHHbIX MOryT
06pabaTbiBaTbCA TOMLKO MPOLECCAMU MaHUMYIMPOBaHUA JaHHbIMU, CBA3aHHBIMW CO CXEMOI 6a3bl JaHHbIX.
Cxema yCTaHaB/IMBaeT TOYHY (DOPMY paspelleHHol 06paboTkM. [03TOMY KOHCTPYKLMS «Mapa YPOBHEN»
UNNOCTPUPYET CPEACTBO ANS LOCTUXKEHWS HENMPOTUBOPEYMBLIX OMepauuii MaHUNyMPOBaHMA faHHbLIMU.

MpenctaBneHve 1M MHTepNpeTauns 3Ha4YeHW [aHHbIX 3aBUCAT OT Cxembl. O6paboTka He MOXeT
OCYLLECTBNATLCA f0 Tex Nop, Noka cxema He GydeT onpefeneHa N akTuBHa. Korga TpebytoTcs M3MeHeHNs
B CXeMe, Torja cBsizaaHHas ¢ Heid 6a3a fJaHHbIX LO/MKHa ObITb TaKMM 06pPa3oM M3MeHeHa, YT0Obl NOoAAEPXKU-
BaTb HENPOTUBOPEUNBOCTb.

5.1.1 BnokupoBaHue nap ypoBHel

KOoHKpeTHas cxema He TO/IbKO OMpefenseT faHHble, HO U cama sABMSeTCA HabopoM CMOXHbIX
06bEKTOB AaHHbIX, KOTOPblE AOMKHbI 6GblTb CO3f4aHbl M 3alMLLEHbI U MOTYT 6bITb MOAU(ULMPOBAHbI.
CpefcTBa ynpaB/ieHUs JaHHbIMU SBASKOTCA NPUTOAHbIMK ANS ynpaBneHWs cxemamu. Cxema B nape
YPOBHel MOXET ObITb NpeAcTaBneHa B 6as3e faHHbIX 00/ee BbICOKOr0 YPOBHS, CTPYKTypa AaHHbIX
KOTOPO MOXeT OblTb OMpejeneHa CXeMol 60fee BLICOKOFO YPOBHA. OTa 6asa AaHHbIX U CXema

COCTaBNAKT Apyryto, 605iee BbICOKYIO Napy YpoBHeii. [lBe napbl YpOBHel MOTyT 6biTb «6/I0KMPOBaHBI»,
KaK MoKa3aHO Ha pucyHke 8.

Caiima-a
LIneMmT
naenunami™® 6BMABUMIOC-2
aobibl-1

BBMAM<bIX-1

PrcyHok 8 —BnokvpoBaHme napbl YpoBHEN

B cooTBeTCTBUM C pUCYHKOM 8 6a3a faHHbIX-1 cornacoBaHa co cxemoii-1. JaHHble B 6a3e faHHbIX-1
MOryT 6bITb 06paboTaHbl MpoueccaMyu MaHUMYANPOBaHWS AaHHBIMU, KOTOPbIE COEAUHEHbLI CO CXeMOM-1.
ba3a faHHbIX-2 COOTBETCTBYET CXeMe-2, U flaHHble B 6a3e aHHbIX-1 MOryT 6bITb 06paboTaHbl npoLeccamu
MaHuUnyAMpoBaHMa AaHHbIMU, KOTOPblE COeAMHEHbI CO CXeMoii-2. MpeacTaBneHve cxembl-1 B 6a3e faH-
HbIX-2 SBNSAETCA WCXOLHON Cxemoi. McxogHas cxema MOXET ObiTb BblbpaHa M3 6a3bl AaHHbIX WK,
Hao60poT, 0bpabaTbiBaTLCS OMepaTopamy MaHUMyAMPOBaHUA AaHHbIMW TOYHO TaK >XXe, Kak W nrbble
[aHHble B 6a3e JaHHbIX.

[1Be mapbl YpoBHel HaxoAATCA Ha pasHbIX YPOBHSX OMpefenieHns AaHHbIX. Ecnm cxema-2 (pucyHok 8)
MOXET MMeTb MpefcTaBneHve B JopMe 3K3EMMNIAPOB [aHHbIX, 3anucaHHbIX B 6a3e AaHHbIX, TO MOHATME
6/10KMPOBaHMS Map YPOBHEN eCTb PEKYPCUBHOE MOHATVE U MOXET UCMO/b30BaThCA ABYMS U Gosee napamu
YPOBHeil. Pekypcus ocTaHaBNM1BaeTCs, KOraa onpefeneHne faHHbIX 60/bLie He MOXET MOAMMULIMPOBATLCS.
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0606L1eHHOe 6/10KMPOBaHME Nap YPOBHel NPMBEAEHO Ha PUCYHKe 9.

PucyHok 9 —O606LLeHHOe 6110KMpoBaHWe nap YpPOoBHeN

O6uwue metkn N 1 N+1 mMcrnonb3yroTcs, YToObl NOKa3aTh 60/1ee BbICOKME YPOBHM NPU pacCMOTPEHUN
06LIMX CBOICTB.

BnokupoBaHune nap ypoBHeli MPONCXOAMT C MOMOLLbIO CBA3bIBaHNS CXeMbl Napbl ypoBHeid (N) ¢ 6a3oi
AaHHbIX cregytoLlein napbl ypoBHeli (N+1). Mepas HasbiBaeTcs cxemoid (N). BTopas —6a30ii fgaHHbIX (N+1).

Peanunsaums 6a3bl JaHHbIX BKIKOYaET B Ce6 NMPOLLECCHI CO3[aHNA 1 MOAAEPXKKM ONpeaeneHunid JaHHbIX.
3Tn onpeaeneHns CTaHOBATCA LOCTYMHbIMMW ANS MPOLLECCOB MaHWMY/IMPOBaHWA faHHbIMU, 3aTeM BbIMOSI-
HAIOTCS onepaymmn BbIGOPKU 1 MoAUGUKALMM faHHbIX B 6a3e AaHHbIX.

PVUCYHOK 9 unmocTpupyeT NpuBefeHHbIE Bbille NPOLECCh CNeAyowmnm 06pasoMm:

a) 6a3a gaHHbIX (N) NpeacTaBnseT gaHHble, PaKTUUECKN NpefHasHavYeHHbIe ANns MaHUMyApPoBaHuUS
Ha yposHe (N);

6) cxema (N) npeacTaBnseT cxemy, CNOCOGHYHO YNpaBnsTb Npoueccamy Ans napbl ypoBHeit (N). 3ta
CXema COAEpPXXWT onpefeNieHNs AaHHbIX TOMbKO Ans 6a3bl gaHHbiX (N):

B) 6asa gaHHbIX (N+1) cogepXuT onpefeneHuns faHHbIX, KOTOpble GbINN CO3AaHbl B TEYEHWE MpPOo-
Llecca NpoeKTMPOBaHMA Ans 6asbl faHHbIX (N) ¥ NOLAEPKUBANNCH B TeUeHWe CUCTEMHON onepauun. basa
faHHbIX (N+1) MOXeT Takke cofiepXaTb ApYyrve AaHHble, Takue, Hanpumep, Kak OnmMcaHus aTux onpeje-
NEHWNIA JaHHbIX N NPOEKTOB U OMMCaHWUs MPOLECCOB, KOTOPble UCMOML3YIOT UX;

r) 6asa gaHHbix (N+1) MOXeT cofiep>xaTb NpefcTaBneHns ofHoi unu 6onee cxem (N) B MCXOAHON
thopme. lMocne TOro Kak ofjHa W3 3TUX NCXoAHbIX cxem (N) 6bina BbibpaHa, aKTMBM3MPOBaHHbIN MpoLecc
MOXET 6bITb MCMO/b30BaH, YTOObLI KOHBEPTMPOBATb NCX0AHYH0 cxemy (N) B POpMy, Ha3biBaEMYHO 06 LEKTHONA
CXemoli, TaknuM 06pa3oM, 4TOObl MOrfa ObITb 3aMofHEHa CBA3aHHasA C Heil 6a3a gaHHbIX (N). McxogHas
cxema (N) MOXxeT 6bITb aKTUBM3MPOBaHa 60siee YeM OfUH pas, U Kaxaas aKTMBM3aLmua Co34aeT OTAENbHYHO
06bekTHYH cxeMy (N) co CBA3aHHOI ¢ Heil 6a3oii AaHHbIX (N), KOTOpas MOXET 3amno/IHATLCA, UCNob3ys
MpOLLeCCbl MaHWNYMPOBaHWS JaHHbIMU.

BnoknpoBaHne MMeeT napy camMoro HU3KOro YPOBHS, A4/1 KOTOPO faHHble Ha 60/iee HU3KOM YpPOBHE
3TON Mapbl He COAEPXAT fLaHHble O CXEMe W ee KOMMOHEHTax W, ClefoBaTe/lbHO, He MOFYT 6biTb aKTUBU-
31MpoBaHbl. 3Ta napa YpOBHeli ABASETCA TOrAa 4acTbio NMPUKIALHON CUCTEMbI, U faHHbIe Ha 60/1ee HU3KOM
YPOBHe 3TOI Mapbl YPOBHEN ABAAKOTCA MPUKIaAHON 6a30/ AaHHbIX.

BroknMpoBaHue Takxe NMeeT napy CaMOro BbICOKOFO YPOBHS, /11 KOTOPOIA cxeMa Ha 60/1ee BbICOKOM
YPOBHE Mapbl YPOBHEl He 3anucbiBaeTcst B 6a3e AaHHbIX 60Mee BbICOKOrO YPOBHA. JTa Cxema ABISeTCs
TOra HesiBHOW B CPeLCTBE MOAENMPOBAHWS [aHHbIX, UCMOMb3yEMOM CUCTEMOI YNpaBneHns AaHHbIMU.

5.2 3aBMCKMMOCTb Nap YpoBHe OT CpefcTBa MOLEMPOBaHUS LaHHbIX

KOHCTpYKLUS «napa ypoBHEW» 1 NMOHATME CPeACTBa MOAENMPOBaHUSA AaHHbIX TECHO B3aMMOCBA3aHbI.
CpeacTBO MOLENMPOBaHNs faHHbIX 3aK/0YaeT B Ce0S MHOXECTBO NpaBu CTPYKTYPUPOBAHWS AaHHbIX U
CBSI3aHHOE C HUM MHOXECTBO MPaBUI MaHUMYNUPOBaHWSA AaHHbIMW.

5.2.1 Tapbl ypoBHeli 1 NpaBuia CTPYKTYPUPOBaHNS AaHHbIX

CpefcTBo MOAENMPOBaHMA AaHHbIX BK/IOYAET COBOKYMHOCTb MpaBW/ CTPYKTYPUPOBAHUSA AaHHbIX,
KOTOPbIE [O/MKHbI 6bITb UCMNOMB30BaHbl ANA ONpefeNieHns CXeMbl. ATW Npasuna BKNOYAKOT Npasuia ans
onpejeneHnst OrpaHNYeHni, KoTopble MOTyT BbITb YacTbiO CXeMbl. Kaxaas cxema AomkHa ObITb MOMHONW U
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HenpoTWBOPEUMBOI B COOTBETCTBMM C MNpaBUNaMi CTPYKTYPUPOBAHUA [aHHbLIX W CBA3aHHOTO C HUMWU
cpefcTBa MOAENUPOBaHNSA [aHHbIX.

5.2.2 TMapbl ypoBHEN 1 NpaBuia MaHUMYIMPOBaHUA JaHHbIMM

CpefCcTBO MOJENMPOBaHWS [aHHbIX TakKe BKIHOYaeT Mnpasuia Ansg CeMaHTUKM NPOLECCOB MaHuny-
NNPOBaHNA faHHbIMK. [na cxembl (N) OrpaHMYeHns, KOTOpbIe OCHOBbLIBAIOTCS Ha Npasuiax CTPYKTYpUpO-
BaHWS [aHHbIX, TaKXe OKa3blBaOT BAWAHWE Ha CEMAHTWKY OOHOB/IEHWS NPOLLECCOB MaHWMyIMpPOBaHUSA
BaHHbIMU, BbIMOHAEMbIX Haf 6a30i faHHbIX.

5.3 Tlapbl YpoBHeli 1 CBA3aHHbIE C HMMM MPOLECCHI

[aHHble B 6a3e faHHbIX MOTYT ObiTb MOAYYEHbI UAN MOANKMLMPOBaHbI CEPME MPOLECCOB MaHUMy-
NNPOBaHNA AaHHbIMKU. Kpome TOro, eciM 4acTb 3TWMX [aHHbIX BK/IOYAET WCXOAHYIO CXEMY, TO MOXHO
BbIMO/HATb aKTVBU3MPOBAHHbIA NPOLECC Ha faHHbIMN.

PucyHkn 10 n 11 wnnoCTPUPYIOT, Kak Npasuia CTPYKTYPUPOBAHWS [aHHbLIX, WCMOMb3yeMble Ans
onpepeneHns cxembl (N+1), BAMAIOT Ha MPOLLECCHI MaHWUMY/NMPOBaHUA faHHbIMU B 6a3e AaHHbIX (N).
Wcnonb3sytoTes cnegytowye nsTb NPOLEcCoB MaHNMYNMPOBaHUSA flaHHbIMU: 1) —BbI6MpaTh, 2) —aKTUBK-
3upoBath. 3) —CBA3bIBATL C NpaBWIaMy MaHUMy/IMPOBaHWUA AaHHbIMU, 4) —CBA3bIBATL C MNpaBuiaMu
CTPYKTYPMPOBaHUA faHHbIX, 5) — BbIGUpaTh UM MoguduLmMpoBaTh. MepeuncneHns oT 140 50603HaqatoT
Liarn, KoTopble OOBACHAKTCA Ha Cnefyrowmx pucyHkax. PucyHkn 10 n 11 ABNAOTCA pacllivpeHuem
pUCYHKa 9 Ans TOro, 4YTOObI MOKa3aTh aKTMBM3ALMIO, CXEMHbIE COEAMHEHMS, NPOMEXYTOUHbIE BbIGOPKY
JaHHbIX, NOArOTOBKY 1 feiiCTBME APYrMX MPOLLECCOB MaHWMYNMPOBaHWA faHHbIMK,

(N+2)

eHaMIA

(H+1) )
6nu HLW

)
aM JaHHWK

PucyHok 10—Co3zaaHue MycToin 6a3bl AaHHbIX
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Crefytowye Lwarn onucbiBaloT COOTBETCTBYIOLMe npouecchl (pucyHkr 10 n 11) n NoKasbiBaKOT, Kak
npaBuna cpeacTsa MOLENMPOBAHMA faHHbIX [AOT BO3MOXHOCTb MPOLECCY MaHUMYAMPOBAHMA AaHHbIMU
(N) koppekTHO ynpaBnsaTh 6a3oii faHHbIX (N).

Lar 1 Mpouecc MaHUNYNMPOBaHUA AaHHbIMK BbiOUpaeT McxoaHyto cxemy (N) n3 6asbl gaHHbIX
(N + 1), ucnonb3ys npaBmaa n CTPYKTYpbl AaHHbIX cxembl (N+1). MpeactaBneHms ucxogHoi cxemsl (N)
B 6ase gaHHbIX (N-H) ABnstOTCA MOCTOAHHBLIMW faHHBIMMW, KOTOpPble MOTYT 6biTb MOAMGMLUPOBAHbI.
WNcxopHas cxema (N) nocne BbIGOPKM MOXET UMETb MU He MMeTb (DOPMY NpeSCcTaBeHNs NOCTOAHHbIX
JaHHbIX. Hanpumep, onepauus BbIGOPKM MOXET NPOCTO yCTaHaB/MBaTh NpM3HaK B 6a3e AaHHbIX (N+ 1)
UM MOXET BblGpaTb AaHHbIE M3 6asbl gaHHbIX (N + 1) 1 XpaHUTb X B 6a3e AaHHbLIX, OTAMYaloLLeics OT
TOIA, B KOTOPOW XpaHuTCA 6a3a faHHbix (N+1). dTagpyras 6asa faHHbIX LO/MKHA TAKXKE COOTBETCTBOBATb
cxeme (N+1).

LLlar 2. VcxopHas cxeMa akTUBM3UPYeTCs, YTOObI CO3LaTh OGBLEKTHYHO CXEMY U MYCTYHO 6asy faHHbIX
(N). OcyuuecTBnsaeTcs aHanu3, KOTOpPbI NpeaLecTByeT akTMBM3aLMK, ANA rapaimni TOro, YTo McxogHas
CXeMa ecTb UCTWMHHasA cxema. Takol aHann3 MOXET ObiTb BbIMO/IHEH B LEIOM UM YaCTUYHO C MOMOLLbIO
npouecca MaHUNynnpoBaHus gaHHbiMu (N+1), BbINOAHALLEr0 BbIGOPKY, C MOMOLLbIO APYroro npoLecca,
KOTOPbIV aHaIM3NPYET UCXOAHYHO CXEMY, WUSIN B CBSI3U C aKTMBM3aLUEN.

AKTUBM3aLNA MOXET 3aKaHuMBaTbCH W3MEHEHMEM MNPU3HaKa, CBA3aHHOro C NpefBapuTeNbHO Bbl-
6paHHoii cxemoii (N) B 6a3e gaHHbIX (N+1). AnbTepHaTVBHO aKTUBM3aLMA MOXET 3aKaHUMBaTbLCA (Hn3N-
YeckuM fBMXeHMeM AaHHbIX (N+1) u u3meHeHueMm opmbl npeAcTaBneHus. B o6omx criydasx
aKTVBU3MPOBaHHAasA CXeMa JO/KHa 6biTb 3alumileHa 0T NH060ro N3MeHeHNsl, KOTOPOe OCYLLECTBAANOCH Bbl
B 6a3e faHHbIX, He COOTBETCTBYHLLEN CXEME.

Lar 3. lMpaBuna MaHUMynIMpOBaHNA AaHHbIMK, KOTOPbIe YNpaB/sloT onepauuein npouecca MaHu-
nynnpoBaHus gaHHbiMu (N), nmes goctyn K 6ase faHHbIX (N), ABNAIOTCSH TEMH Xe CaMbIMU UM OCHOBaH-
HbIMW Ha MpaBunax, CBA3aHHbIX co cxemoin (N+1).

LLlar 4. Kaxablii npouecc MaHUMyIMpoBaHus gaHHbIMU (N), KOTOPbIA OMKEH MMeTb AOCTYN K 6ase
BaHHbIX (N), CBA3bIBAETCA C NpaBuiamMm CpecTBa MOLeNNPOBaHMs faHHbIX B cxeme (N+1). Korga ypoBeHb
(N+1) ABnsieTcs caMbiM BbICOKMM YPOBHEM, 3TO CBSI3bIBAHNE HESIBHOE.

LLlar 5. [ng Toro 4tobbl NPoOLECcC MaHWMYIMPOBaHUA MOT MMeTb AOCTyN K 6a3e gaHHbIX (N). cxema
(N) pomkHa 6bITb aKTUBHOM.

LWarn | n 2 obecneumBaloT co3faHne NycToi 6asbl gaHHbIX. LLlar 3 genaeT onpegeneHHon cBs3b
MEXJy CPesiCTBOM MOAENMPOBAaHMA AaHHbIX, ONpejeneHHbIM Ha ypoBHe (N + 1), 1 npoueccoMm MaHuny-
NMpoBaHus AaHHbiMK (N). 3TOT War fenaeT IBHbIM BaXKHbI aTpMbyT 6/10KMPOBaHNA Map YPOBHENA.
O6e napbl ypoBHel TpebyroTca Ana TOro, yYtobbl NPOLECChl YNpaBneHWs JaHHbIMU MOFAWM OCYLLEeCT-
BNIATLCA KOPPEKTHO.

CB#A3bIBaHNE MOXET ObITb BbIMOIHEHO Pa3/IMYHbIMK CNOco6aMu (Hanpumep, C MOMOLLIO CCbITKM Ha
CXeMY WM C MOMOLLbI0 06beANHEHNA CXEMbI MPOLLECCa) U B pa3/iyHble MOMEHTbI BpeMeHu (Hanpumep,
npy BbIMOMHEHUN UAKM NpU KoMnunasuum). CaenaHHbIA BbIGOP MOXET aiMsiTb Ha BPEMS BbIMOHEHNS,
MPOCTPaHCTBO MamAaTn U NOALEPXKKY HEMPOTUBOPEUMBOCTM NPOLECCOB U CXEMbI BO BpeMS MogudmKaumm
nocnesHei. B NpoTMBHOM cnyyae BblGOp He BAWSET Ha pe3y/bTaTbl MPOLECCOB.

5.4 MHorokpartHoe cBf3blBaHue

Mpouecc MaHUMNYIMPOBaHUA faHHBIMU MOXET 6bITb MHOFOKPaTHO CBA3aH CO cxeMamu. C MOMOLLbHO
3TON CNOCOBHOCTU KOHKPETHbI 06BEKT 6a3bl AaHHLIX MOXET CAenaTb YPOBEHb HE3aBUCUMbIM, TO €CTb K
06BLEKTY MOXET ObIThb JOCTYN M3 MPOLECCOB Ha 60siee YeM OLHOM YPOBHE.

5.5 YnpaBneHue JOCTYNOM AN Hap YPOBHEN

Bce gaHHble ABNAIOTCA CYOLEKTOM AN1S yNpaBieHUs AOCTYNOM, U B 4.6 ONUCAHO, KaK 3TO MOXET
BblpaXXaTbCA B TEPMUHaX MPUBUAErNiA, OTHOCALMXCA K TNy faHHbIX. VgeHTudukaTtop, KOTOpbIA
OTHOCMTCS K MO/Mb30BaTEN0 WMAW MporpaMmme, AeACTBYHOLLEA OT MMEHM MNONb30BaTeNs, MOXET ObiTb
He3aBUCHMbIM OT ypOBHsA. MMpuBuMnerus, Kotopas OTHOCUTCH K ypoBHI faHHbiX (N), HaxoauTcs Ha
ypoBHe (N + 1).

5.6 Mogudukauus cxembl

Heo6x04yMO MMEeTb BO3MOXHOCTb U3MEHSTb CTPYKTYPY 6a3bl AaHHbIX. Dro 03Ha4aeT, YTO CBA3aHHas
C Heli cxema fo/mkHa 6bITb MogudmumpoBaHa. ocne TOro Kak cxema MOAM(MLMpPOBaHa, faHHbIe W3
nepBOHaYaNbHON 6a3bl AaHHLIX HEOOXOAMMO KOPPEKTHO NPeACcTaBUTb B COOTBETCTBUM C HOBOI CXEMOIA.

3T0 MOXHO BbIMOMHUTL C MOMOLLbIO MOAU(PMKALUN WCXOA4HOW cXeMbl B 6ase faHHbIX (N+1),
aKTUBM3NPYs ee, YTOObI co3gaTb HoByt cxemy (N) u nycTyro 6a3y AaHHbIX (pucyHoK 10). v nepegasast
nepBoHayasbHble AaHHble B HOBYIO 6a3y faHHbIX. [lowarosas MoguMMKaLma MOXET Takxke ObITb UCMOSb-
30BaHa, YTOObI YA0BNETBOPUTL 3TO TpeboBaHMe ¢ TeM e 3hHeKTOM.

13
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6 ApXUTEKTYpHas MOJenb

6.1 TMoHATMA MOAENMpPOBaHMA

ApXMTEKTypHast MOfe/b BbIpaXaeTcs B TepMMHax MpOLEeCCOpOB, KOTOPble B3aMMOAENCTBYIOT Kak
KNVEHT n/unn cepeep. STU TEPMUHbI UCMO/bL3YHOTCA ANS CCbINIOK Ha MPOLECCOPbl, KOTOPbIE BbIMOHAKOT
(YHKLMU ANS KOHKPETHOrO B3alMOAENCTBUS.

Mpoueccop obecneymBaeT yCnyru ynpasieHns aHHbIMUW, KOTOPbIE NCMOb3YIOTCA ApYyrMMuy MpoLiec-
copamu. 4Tobbl NPeACcTaBUTb BO3MOXHOCTY MH(OPMALMOHHOK CUCTEMBI.

Mpwv B3aUMOAECTBN KIMEHT —CePBEP KAMEHT AeNaeT 3anpoc Ha yCyry, BKIYas Nobble 3Ha4eHUs
JaHHbIX, Tpebyemble Ans aToi ycnyru. Cepeep obecneymBaeT OAUH U3 CNeAYIOLUX OTBETOB:

- yKasaHwue, 4TO 3ampallnBaeMas ycayra 3aBeplueHa;

- Habop AaHHbIX, KOTOPbIA ABAAETCSA pe3ynbTaToM 3anpallnBaemMoii ycayru;

- c006LLeHMe, YTO ycnyra HeAoCTYMHa;

- Co06LleHMe, YTO 3anpallimBaeMble JaHHbIe HEAOCTYMHbI.

Kaxablii npoLeccop A0/MKeH OMpeaensTbCA BHELLIHUM MHTEP(ENCOM, KOTOPbIV OH NpeACcTaB/seT Kak
cepeep. OTOT CepBep AOMKEH OMPeAensTb YCAYyrM U TUM AaHHbIX, K KOTOPbIM MPUMEHSIOTCA YCYTi.
BsaumogeiicTBre npoLieccopa ¢ ApyruMu cepeepaMm OTHOCUTCS K 3ajaqaM MOAENMPOBaHNS.

Kaxablii mpoLeccop ABASETCA 3K3eMMNIAPOM HEKOTOPOro knacca. Knacc onpefenset ycnyru, obume
[N BCEX NMPOLLECCOPOB, KOTOPbIE ABNAKTCA 3K3eMnasgpamMu Knacca. HekoTopble Knacchbl ONpPeaenstoT Tun
[aHHbIX, K KOTOPbIM MPUMEHSAITCA YC/yr, HEKOTOpble SBASIOTCA O6LLeLeneBbIMW, KOrga 3K3emnasp
TpebyeT 0TAeNbHOM CXeMbl, YTOObI ONPeaenuTh laHHbIe, K KOTOPbIM YCYry NMPUMEHSHOTCS.

Mpoueccop MOXET ObITb KIMEHTOM MHOTMX CEPBEPOB B /11060e BPEMS; HECKO/IbKO CEPBEPOB MOryT
NOALEPXMBaTb HECKO/IbKMX MapAAneNbubiX KINEHTOB.

[ns 6onee AeTanbHOro ONMUCaHWS apXUTEKTYPHO Mo Heo6XoaMMO UCTOb30BaTh:

- cneuwanusauuio, rae nofgknacc o6Lero Knacca NpoLeccopoB ONpefenseTcs Kak MMeKLWnin nHan-
BUAYa/IbHbIE MSA 1 YCAYTU, KOTOPbIE ABAAKOTCSA AONONHUTENLHBIMU WX MOANGDULMPOBAHHBIMU (hopMamm
ycnyr o6LLero nNpoLeccopa;

- [eKoMnosmumio, rae yeiyru Knacca npoL,eccopoB nokasaHbl Kak 06ecneyrnBaemble ABYMs Uiv 6onee
KnaccaMmu MpoLeccopoB C B3avMOAEACTBUSMU MEXIY HUMMU.

6.2 Obuias Mogenb ynpaeneHUs JaHHbIMU

OO6wwasn mogenb ynpasneHns faHHbIMW NPeSCTaBNAeT XapaKTepuCTUKN KIacCcoB NPoLeccopoB, 06Lwmx
[N BCEro ynpaBneHuns AaHHbiMU. CocTaBnslWmMMK 06Leid MoAenu YnpaBneHns AaHHbIMW SBASKOTCS
obwasa 6aza faHHbIX, 06Was cxema, KOHTponnep o6weii 6a3bl faHHbIX, MOMb30BaTelb U MPOLECCop
nosib30BaTens.

3JTa MoAeNb OCHOBLIBAETCA HA XapaKTEpUCTMKax Kacca «o6Lias 6asa AaHHbIX» M Knacca «ob6Lias
CXema.

KoHTponnep 6asbl AaHHbIX 06ecneynBaeT MpefoCTaBeHNE YCIyr yNpaBieHns faHHbIMKU Ans onpe-
JeneHns 1 goctyna K knaccy 6a3 faHHbIX.

OH cBf3aH C OfIHOV CXeMOIA 1 CBA3aHHOI C Heli 6a30ii AaHHbIX, KOTOpble BMeCTe (hOPMUPYIOT 06LLYHO
cpegy 6a3bl AaHHbIX. Kaxpaas cxema MMeeT MMS. KOTOPOE MCMOMb3YeTCs AN UAeHTU(UKaLMmn cpeabl 6asbl
[aHHbIX.

TunnyHble ycnyru, obecneynBaemble KOHTPONNEPOM 6a3bl laHHbIX, CRefytoLLye:

- yCcTaHaB/MBaTb CEAHC YNpaBneHUs AaHHbIMK /19 NpoLeccopa-kKnMeHTa, Tpebys SBHOE UM HEsIBHOE
CBA3bIBaHWE C MOMMEHOBAHHON cpefol 6a3bl faHHbIX;

- [OMOMHATb 1 MOAUKDMLMPOBATL OMPEAENEHNs AaHHbIX B CXEME AN 6asbl JaHHbIX;

- BblOMpaTb OnNpeAeneHnst faHHbIX U3 CXeMbl 415 6a3bl JaHHbIX:

- [06aBnsATb, MOANMMLMPOBATb UM YANATL AaHHbIE B 6a3e AaHHbIX:

- BblOMpaTb faHHble 13 6a3bl AaHHbIX;

- HauuHaTb TpaH3aKLUMio 6asbl JaHHbIX 04HOr0 WK 6onee 3aNpoCcoB Ha YCyry;

- 3aBepLlaTh TPaH3aKUMi0 6a3bl AaHHbIX C MOMOLLLI PUKCUPOBAHMS WX BO3BpaTa TpaH3aKLuu;

- ycTaHaB/MBaTb NPOLEAYPY KOMMPOBaHMS A5 6asbl AaHHBbIX;

- VUHWMLUMPOBATH NPOLeAYpPbl BOCCTAaHOBEHUSA AN 6a3bl JaHHbIX;

- peopraHu3oBaTb 6a3y faHHbIX;

- 3aKaH4MBaTb CEaHC.

3anpocbl Ha 3TW YCNYrU BbIPaXaKTCA WM OnepaTopamu Ha A3blke 6a3 AaHHbIX ANA CcpencTsa
MO/JIeNIMPOBaHNsA [aHHbIX, NOAAEPXKMBAEMOr0 KOHTPONNEPOM 6asbl AaHHbIX, WM Bbi30BaMK MNPOLEAYP,
KOTOpble 06ecneynBatoT Te XKe camble BO3MOXHOCTM.
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Monb3oBaTens — 3T0 NLLO UM NPOrpaMMa, KOTOpbIe 3aKasblBatOT YCIYry AN1S YNpaBneHns 4aHHbIMU.

Mpoueccop nonb3oBaTenss —3To NPOLECcCop, KOTOPbIA 06ecneymBaeT ycnyri ynpasieHus JaHHbIMK
AN CBOWIX K/IMEHTOB.

Mpw obecneyeHnn ycnyramMmm npoLeccop nonb3oBaTens ABAsSeTCA KANEHTOM YCyr O4HOro unm 6onee
KOHTPON/IepoB 6a3bl AaHHbIX; UCMO/b30BaHKe YCnyr Nt060ro 0AHOr0 KOHTPONNepa 6asbl AaHHbIX TPedyeT,
4TO6bI CeaHc ynpaB/eHNs fJaHHbIMUW YCTaHaBAMBACA MeXAY MPOLLECCOPOM MONb30BaTeNS U KOHTPO/IEPOM
6a3bl JaHHbIX.

6.3 Cneunanusaums MOLeNV B Pas/iuHbIX cpegax

O6Lwas Moaenb MOXET 6bITb MPUMEHEHA K Pa3fIMyHbIM BuAaM MHPOPMaLMOHHbIX CUCTEM, OMMUCAaHHbIX
B pasgene 4. Ha abCcTpakTHOM YpOBHE 3TO MPUMEHEHME MOXET ObiTb NPeACTaBEHO 3aMeLLeHeM TepMUHa
«0BLLMIA* COOTBETCTBYIOLLEN METKOM. Hanpumep, Mogenb MOXET 6bITb NMPUMeHEHa K Cpeae pacrnpeaeneH-
HOM 6a3bl faHHbIX B TEPMUHAX KOHTPO//epa pacnpefeneHHoi 6asbl JaHHbIX, pacnpefeneHHon 6asbl
[JaHHbIX W pacnpegeneHHon cxembl. Mog06GHbIM 06pa3oM MOXET OblTb MAEHTU(IULMPOBAH KOHTpPOANEP
cnoBaps 6a3bl faHHbIX, a 6e3 11060 METKN KOHTPOep 6a3bl JaHHbIX MPUMEHSAETCS K cpefe 6a3bl AaHHbIX
KOMMbIOTEPHON CUCTEMBI.

6.4 Cpepa 6a3bl faHHbIX

KoHTponnep 6a3sbl JaHHbIX JO/HKEH NOAAEPKMBATL TUMMYHbIE YCAYTU ANs cpefbl 6a3bl JaHHbIX.

Mpoueccopbl Nob30BaTeNs NCMOL3YIT YCAYTW YNPaBneHns AaHHbIMU B cpefie 6a3bl JaHHbIX.

Ycnyrun kKoHTponnepa 6asbl faHHbIX LO/MKHbI MOAAEPXKUBATLCA 41 MHOTMX MOJIb30BATENbCKUX MPO-
LLeCCOPOB-K/IMEHTOB NapaenbHo, OAHAKO KANEHT JOMKEH UMETb BO3MOXHOCTb BbINOMHATL TpaH3aKLum
6a3bl faHHbIX 63 BAVNAHUS CO CTOPOHbI APYTMX K/NEHTOB.

HeckonbKo MpoLeccopoB Nosb30BaTeNs CMOCOOHbI MMETbL JOCTYn 6Go/ee YyeM K Of4HONM cpeae 6Gasbl
JaHHbIX.

B aTom cnyyae npoueccop Monb3oBaTens, KOTOPbIA MMeeT AOCTyn 60/iee YeM K OfHON cpefe 6asbl
[AaHHbIX, JO/MKEH MMETb BO3MOXHOCTb YNPaBAaTh 3aMpoCoOM Ha YCnyry K cpeje 6a3bl JaHHbIX C AaHHbIMU,
KOTOPbIE AO/MKHbI ObITb AOCTYMHLI. JIHO60IA 3anpoc Ha ycnyry AO/MKeH CBA3LIBATLCS C MMEHEM Cpefbl 6a3bl
JaHHbIX, 419 KOTOPO OH MpeAHasHayeH. YCayrm KoHTponnepa 6asbl AaHHbIX MOTYT TO/IbKO MOAAEPXKU-
BaTbCA B CBOEI COOCTBEHHON cpefe 6asbl AaHHbIX. JTlobble TpaH3aKuun 6asbl AaHHbLIX WK CBSA3U MEXAY
JaHHbIMU, KOTOpble BK/HOYalOT 60Miee yeM OAHY cpefy 6asbl AaHHbIX, [OMKHbI NOAAEPXKMBATLCS MpPOLec-
COpPOM MOJIb30BaTENA.

MpuBefeHHbIe BbIlLE OMMUCAHUS He pacCMaTpMBAlOT CBA3b MEXAy Cpefoit 6as3bl AaHHbIX W /060N
KOHKPETHON MH(OPMaLMOHHOI cUCTeMOIA. Pa3peLuaeTcs NpoLeccopy Mo/b30BaTens HaxoAauTbCSA B OT/INY-
HOW OT cpefabl 6a3bl faHHbIX KOMMbLIOTEPHON cucTeMe. B aTom cnydae TpebytoTcA NPOTOKONbI CBA3W Ans
coefHeHUs 06paboTKyM. STV NPOTOKOMbI MOFYT BblTb UM NacCCUBHLIMU HOCUTENSIMW B3aMMOCBS3N UK
obecneunBath CreLmanbHbIe YCIyri, KOTopble NOAAEPXKMBAKOT yAaleHHOe MCMONb30BaHWe YCayr yrnpaene-
HUS GaHHbIMU.

6.5 YnpasneHve pacrpefeneHHbIMA JaHHLIMU

[Jekomnosununsa abcTpakTHOM OpMbl MOAENW Bepefe pacnpefeneHHoM 6a3bl JaHHbIX MOXET UCMOJb-
30BaTbCAA, 4TOObI MOKa3aTb YCMyrM KOHTposnepa 6asbl JaHHbIX ANA YNPaBleHWs LaHHbIMU, KOTOpble
XpaHATCsA B pAfe OTAeNbHbIX Cpef 6a3bl JaHHbIX.

KnueHT ycnyrn Ha BOCTyn K faHHbIM, KOTOpble XPaHATCA BO MHOFMX Cpefax pacnpefeneHHoin 6asbl
[aHHbIX, He JOMKEH OnpefensTb, B Kakoi 6ase faHHbIX 3TU faHHbIe MOTYT HaX0AMTbCA. Takum 06pasom,
YCAYrn KOHTposepa 6asbl AaHHbIX ANs 06LLeli MOeM NPUMEHSAIOTCSA TakXKe B pacnpejeseHHOM KOHTEKCTe
C AOMOJIHEHUEM, YTO YC/YTW, OTHOCSLLMECA K OMNpefeneHunto pacrpefeneHHon 6asbl faHHbIX, AO/MKHbI
BK/OYaTb CNOCOOGHOCTL OMpPeaensTh cpedy 6asbl AaHHbIX, B KOTOPOW KaXX bl 3K3eMNsP aHHbIX XPaHUTCS.
Ha 3To onpefeneHue cCbinaloTca, Kak Ima pacrnpedenieHHble [aHHble, KOTOpble ALIrAIOTCA AaHHbIMY,
onpeAensoLMMI MHHOPMaLMI0 pa3MeLLeHns, KOMMpoBaHMa 1 parMeHTauMmn AaHHbIX B Cpefe pacnpe-
[eNeHHOW 6a3bl AaHHBbIX.

Cnocob, KOTOpbIM AaHHble pacnpefenstoTcs, onpefenseTcs B 6a3e AaHHbIX 41 pacrnpefeneHHbIX
JaHHbIX. Mofo6HbIM 06pa3oM pacnpefeneHHble faHHble ANA pacnpefenieHHol 6a3bl faHHbIX MOryT pac-
npeaensTbCs KakKMM-HWUOYAb anbTePHATUBHBIM CNOCO6OM.

B aTanoHHOW Mogenu npeanonaraeTcs, YTO A1 OAHON pacnpefeneHHON 6a3bl AaHHbIX UMeeTCs
TONbKO OAHa cpefia 6asbl faHHbIX ANS pacnpefeneHHbIX JaHHbIX B K&XA0A KOMMbIOTEPHON cucTeMe.

CocTaBnawoWwmMmMmn apxXMTeKTypHON MOAenu YnpasfieHUs pacnpefeneHHbIMU LaHHbIMU ABAAKOTCS
afMUHNCTPATOP pacnpefeneHns, onpefennTenb pacrnpejeneHuns, nonb3oBaTesb, NPoOLECCop NoNb30Ba-
Tens, KOHTPO/fiep pacnpegeneHns, KoOHTponnep 6asbl faHHbIX, CXema AN pacnpefeneHHbIX AaHHbIX,
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NoKasnbHble pacnpeaesieHHble faHHble, CXeMa U 6asa AaHHbIX. CBSA3b MeXy COCTaBNSLWMUMU apXUTEKTYP-
HOIl MOJenu ynpasneHus pacnpefeneHHbIMU JaHHbIMU NPeACTaBneHa Ha pUcyHke 12.

Ckwapga
pasTpBspBtou-1
HAKOHHbIX
‘ ___-_;I. ------ _I: 6p Onpsnwmnsb
pBUSnNaTHT pﬂcrleﬂ| )

PricyHOK 12 —YnpaBneHue pacrpe/c/ICHHBIMM [aHHBIMY

ALMVHWUCTPATOpP pacnpefeneHns —3To NoMb30BaTe b, OTHOCALLMIACA K 3a4ade onpefenieHns pacnpe-
JeneHHbIX faHHbIX. OnpefenuTens pacnpefeneHns —aTo NPoLeccop Mojb3oBaTens, obecneynBaroLLuii
YCAYrn 418 aAMUHUCTPUPOBAHMSA pacnpeseneHus.

KoHTponnep pacnpefieneHns —3aTo NpoLLeccop, KOTopblii 06ecneymBaeT ycayri ynpasieHus fLaHHbI-
MU 19 onpejeneHus W JocTyna K pacnpefeneHHbIM 6a3aM AaHHbIX BMECTe € Ycayramu, OTHOCALMMUCS
K CBSI3aHHbIM C HUMW CXeMaM W pacnpefeNieHHbIM AaHHbIM.

KoHTponnep pacnpefeneHus nofAepXMBaeT TOMbKO O4HO CPeCTBO MOLENIMPOBAHNS faHHbIX, KOTO-
poe ycTaHaBMVBaeT MpaBwuia Ans ONpeAeneHWs 1 MaHWMyIMpOBaHUs AaHHbIMW B Kaxiol cpefe 6asbl
JaHHbIX.

Lns pacnpeseneHHoli 6a3bl fJaHHbIX AOMYCKAETCS, YTO KKAAs KOMMbIOTEPHAs CUCTEMA MMEET TO/bKO
OfVH KOHTPON/ep pacnpefeneHus.

Kaxablii KOHTpoNfiep pacnpefeneHns obecrieumsaeT AOCNM K TeM YacTAM pacnpefeneHHon 6asbl
JaHHbIX, KOTOpble XpaHATCA B N06o cpefe 6asbl JaHHbIX B TOW e CaMOii KOMMbIOTEPHON cUCTEME.
KoHTponnep pacnpegeneHus noaaepXxusaeTt fOCAMW K 4acTAM pacnpeaeneHHoi 6asbl AaHHbIX B yAaneHHbIX
cpefax 6a3bl 4aHHbIX Yepes CBA3b C APYTMMU KOHTPONEpaMy pacnpeaenieHunst B pasiMuHbiX KOMNbIOTEPHbIX
cucTemax.

OnpegenuTent pacnpefeneHus SBAseTCA TObKO MPOLLECCOPOM MOMb30BaTeNns /19 Bbi30Ba YCAyr no
[oCTyny K pacnpefeneHHbIM AaHHbIM. [pyrue Buabl MPOLLECCOPOB NOMb30BaTeNs He TPeOYHT HUKaKMX
YC/yT, KOTOpble IBHO TPeBYIOT A0oCTYNa K pacnpefeneHHbIM AaHHbIM, fenas UCMo/b30BaHKe TeX e CaMblX
yCnyr KoHTponnepa 6asbl [JaHHbIX OnpefeneHHbIM Ans obuwieid mogenu. KoHTponnep pacnpegeneHms
npefocTaBAseT JONOMHNTE NbHbIE YCAYTU APYTMM KOHTPOAAEpaM pacnpefeneHns Npyu nogaepXxke pacnpe-
JeneHHol 06paboTKN LaHHbIX.

Mpy Momy4eHUM NepBOHaYanbLHOMO 3anpoca Ha YCayry oT MpoLeccopa Monb30BaTensi KOHTPO/ep
pacnpegeneHus cHauana ycTaHaBnMBaeT cpedbl 6a3bl JaHHbIX, MCNOMb3YA YCAYrM KOHTPOANepa pacnpese-
NeHHOW 6a3bl AaHHbIX 4711 JOCTYNA K /I0KaNbHbIM AaHHbIM pacnpefeneHus B Toli e caMoli KOMMbIOTEPHOI
cucteme. Ecnu Tpebyemoe onpefeneHne HeOCTYNHO Kak YacTb SIOKaNbHbIX AaHHbIX pacrnpejeneHus, To
KOHTPOA/iep pacnpefeneHns CBA3blBaeTCca C APYrMM KOHTPOIEpOM pacrpejenieHns B ApYroi KOMNboTep-
HOW cucTeme, 4TOObI HaWiTK Tpebyemble pacrpefeneHHble JaHHbIE.
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Korpga cpegbl 6a3bl flaHHbIX /15 CCbINOYHbIX JaHHbIX ONpegesneHbl, Torga KOHTPoIep pacnpegeneHus
MOXET BbI3bIBaTb YCNYrW NOObLIX KOHTPONEPoB 6a3bl JaHHbIX B TOWM XKe camoii KOMMbIOTEPHOI CUCTEMe
VAW CBA3LIBATLCA C YAaJleHHbIMU KOHTPOANepaMy pacnpegeneHns, 4Tobbl BbIMOAHUTb YacTb WM BCHO
3anpaLumBaemMyto ycyry.

6.6 Mogenb akcnopTa-umnopra

Mogenb 3KCnopTa-MMnopTa ABASETCA CrneLmanm3MpoBaHHOW 06Lweld MOLEbIO.

Vcnonb3oBaHue ycnyru akcrnopta TpebyeT onpefeneHns LaHHbIX, KOTOpble AOMKHbI 3KCMOPTUPO-
BaTbCA U3 cpefdbl 6a3bl AaHHbIX: 3K3eMMNIAPbI KOHKPETHOr0 TMNA AaHHbIX, YXCM0 TUMOB faHHbIX UN AaHHbIE
BMECTe C COOTBETCTBYIOLLMMU ONpPeAeneHNAMN cxeM. Paiin [O/KeH ObITb NOUMEHOBaHHBLIM. [Jo/KeH ObiTb
BblGpaH TMN hopmata haiina, COOTBETCTBYHOLWIA ONpeAeneHHbIM JaHHbIM.

Vcnonb3oBaHve ycnyru nmnopTa TpebyeT nMeHu thaiina, B KOTOPbIA faHHbIe Obl/in 3KCMOPTMPOBaHbI.

CoCTaBnAoLLMMN apXUTEKTYPHON MOJENN 3KCnopTa-1MMmnopTa ABAATCA N0Mb30BaTe b, MPOLECcop
MoNb30BaTeNs, KOHTPONMep 6asbl JaHHbIX, NPOLECCOpP 3KCMOPTa-MMMOpTa, cxema 6asbl AaHHbIX, (haiin
JKcnopTa-nmnopTa. CeA3b COCTaBMAIOLMX apXMTEKTYPHON MOJENN 3KCMOpTa-umnopTa npeAcTaslieHa Ha
pucyHke 13.

bagweba

®BBN
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»

PucyHoK 13— Mopgesb 3KcropTa-umnopTa

ApXUTEKTYpHas Mofesb 3KCMopTa ¥ UMMNOPTa OCHOBbLIBAETCA HAa AeKOMMO3nLuK, KoTopas pasgenser
KOHTpOsepbl 6a3bl fJaHHbIX, 06ecneynBaroLLme ycnyr ans nobbix TUMOB cpefbl 6a3bl faHHbIX U3 MpoLec-
copa 3KcrmopTa-MMNopTa, KOTOpbliA 06ecneynBaeT Tpebyemble ycnyru. Vicnonb3oBaHue ycayr sKkcnopTta v
MMNopTa MOXeT GbITb Mapaie/ibHbIM C APpYTMMK YCAyraMmu KOHTPOIepa pacrnpeaeneHHon 6asbl JaHHbIX.

6.7 Mogenb ynpasneHus 4ocTynom

Mogenb ynpasneHus [OCTYNOM —3TO Creuuann3npoBaHHas obuias mogenb. Ee Ha3HauyeHue —
nokasaTb yCayrn KOHTponiepa 6asbl Ans ynpasfieHus OCTYNOM K JaHHbIM B cpefe 6a3bl JaHHbIX 1 YCIyru
419 onpejeneHns faHHbIX ynpaBneHus 4OCTYNOM, HeO6X0AUMBIX AN 3TOro ynpaBneHuUs 4OCTYMNOM.

YnpaBneHvie JOCTYNoM TpebyeT, YToObl KaXAablii 3anpoc Ha YCnyry KOHTposnepa 6asbl JaHHbIX Obin
CBAI3aH SIBHO WM HEABHO C ayTEHTUYHbIM UAEHTUPUKATOPOM. ITOT MAEHTUDMNKATOP MOXET ObITb HEABHO
CBA3aH C 3aMpoCOM YC/yrv C NOMOLLbIO IEKNapUPOBaHUS NPY 3anycKe U MoauMUKaLmMmn B TeHeHWe ceaHca
yrpaBneHns JaHHbIMU ANS KAKeHTa. PaspelleHne Ha KOHKPETHbIN 3armpoc Ha yCayry 3aBUCUT OT TOF0, UMEN
NN CBA3aHHbLIA C HUM MAEHTUMUKATOP 3apaHee 00bABNEHHbIE NMPUBMIETMA ANA NPOLECCOB U BbI3BAHHbIX
JaHHbIX.

Ecnv cooTBeTCTBYIOLWME NPUBUIErUA A0S 3arpoca Ha YCnyry He CyLLECTBYIOT, TO OTBET Ha 3anpoc
yKa3blBaeT HapylleHVe YnpaBfieHWs JOCTYNOM, WM 3TO HapyLlleHWe MOXeT ObiTb 3anucaHo Ans o6Lero
ynpasfieHnst 4OCTYNOM.

UTobbl NofAepXvBaTh yrpasfieHue LOCTYMNoM, ycayrn nioboro Tuna KoHTponnepa 6asbl faHHbIX B
06LUel i MOAENN AOMKHbI BbITh COOTBETCTBEHHO MOAUMULMPOBAHbI C YYETOM HEOOGXOAMMOCTU TPebyeMbIxX
npuBunervid. ns 60nbWNHCTBA YCNYT He TpebytoTcA 3MeHeHNs B (DOpMe 3anpoca Ha yCiyry, HO BO3MOX-
Hble OTBETbI JO/MKHbI pa3pellarb 0TKa3 W3-3a OTCYTCTBUS NPUBUETUIA.

[ononHutenbHble ycnyru TpebytoTcs Ans onpefeneHns LeCTBUTE/bHbIX WAEHTU(NKATOPOB ANs
cpegpl 6a3bl JaHHbIX U MPUBUAETUIA, CBA3AHHBIX C 3TUMWU UAEHTU(MKATOPaMK.
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CoCTaBnSAOLWMMY apXUTEKTYPHOI MOZENMN YNpaBeHns LOCTYNOM B pacrpeieneHHol cpefie ABTATCS
aAMUHKUCTPATOpP YNPaBAeHns AOCTYNOM, ONpefenuTeNb yNpaBieHUs AOCTYNOM, Mo/b30BaTe b, NPOLECCOp
Monb30BaTeNs, MPOLECCOP YMpaBfieHUs [OCTYNOM, KOHTPO/Ep pacrnpefeneHHoi 6asbl JaHHbLIX, CXema
[aHHbIX YNpaBieHNs 4OCTYNOM, AaHHbIe YNpaB/ieHns AOCTYNOM, pacrnpefeseHHas cxema, pacnpeaeneHHas
6asa flaHHbIX. CBA3b MeX[y COCTaB/AIOLMMUN NpeSCTaBeHa Ha pucyHke 14,

|cxemapatbix|
yrpoaaHs

fieenymiam

JaHHble

yNpPaBMKs
[0CTyTIOM

P*crragynon-|
HUAM

FtoroUBnOH-
MNBT
LaHbK

PucyHok 14 —YnpaBneHve [OCTYMNOM B pacrpefenieHHo cpeae

ApPXUTEKTYpHasi MOAE/b YNPaBIeHNs JOCTYNOM OCHOBbIBAETCS HA AEKOMMO3NLMK, KOTOpas pasaenset
KOHTPOA/Iepbl 6a3bl faHHbIX, MPeAOCTABNSIOWME YCNYIU Ans cpedbl 6a3bl AaHHbIX Ge3 yrnpaBneHus 4ocTy-
MoM, W NPOLLECCOpPbI, CBSA3aHHbIE C yNpaB/ieHMeM A0CTYMOM.

AOMVHMCTPATOP YMNpaBfeHns JOCTYNoM —3TO MOMb30BaTe/b, Kacaloluiics 3afaun onpefeneHus
AaHHbIX YNpaBfeHus goctynom. OnpeaenuTenb ynpasfieHUs 4OCTYNOM —3TO MPOLECcCop Mo/b30BaTens,
KOTOpbIi 06ECMEUMBAET YCIYTM agMUHUCTPATOPaM ynpaBneHus 4OCTymNom.

Mpolieccop ynpaBTeMust LOCTYNOM NPUHUMAET 1to60iA 3anpoc 0T UAEHTUPMLMPOBAHHOTO NO/b30BATENS
Ha ycnyry. 3To UM 3anpoc OT MPOLEccopa Mosb3oBaTes Ha O6LLYHO YCyry, WK 3ampoc OT ONpeaenuTens
ynpaBTeMUst JOCTYMOM Ha YCNyry, CBA3aHHYH C ONpefeneHneM JaHHbIX yrpaBneHus AocTynom. Mpoueccop
YNpaB/eHNs GOCTYMNOM CHauana UCMosb3yeT AaHHble YMpaBieHns AOCTYNOM A/ OMpeaeneHuns, paspeLLeH n
3anpoc. Torfa 3anpoc WM OTK/IOHSETCS, eC/M NOMb30BaTe/lb HE UMEET COOTBETCTBYHOLLMX NPUBUAETUIA, UK
MPOLIeCCop ynpaBneHns AOCTYNOM BbI3bIBAET YCIYTM KOHTPo/epa 6asbl AaHHbIX, YTO6bI BbINOMHWTL 3aMpoc.
3TO MOXET 3aKaHUMBaTbCS AOCTYMNOM K 6a3e faHHbIX UM AaHHbIM YMpaBTeMUs AOCTYMOM.

7 CTaHfapTusaumus ynpasieHus faHHbIMK

7.1 Uenu cTaHaapTu3aummn ynpasneHnsa faHHbIMU

OCHOBHbIMM LeNAMU CTaHAapTU3auuy ynpaBneHns AaHHbIMK SBSKOTCSA:
a) cTaHfapTu3auma MOALEPXKKU ANA BCeX pacrnpefeneHHbIX CLEeHapues;
6) obecreyeHne He3aBUCUMOCTH pasMeLLeHus;

B) CTaHAapTM3auus ynpasfieHUs TpaH3aKunsMu 6a3 AaHHbIX;

r) cTaHAapTU3auMsa 3KcnopTa U UMnopTa 6a3 AaHHbIX;

[) YMeHbLLUEeHNe CAOXKHOCTM 06paboTKN AaHHbIX;

€) noBblLEeHVe 06LLe/i NPOM3BOANTENBHOCTU B pacnpefeneHHbIX CLeHapusXx;
) o06ecrneyeHne He3aBUCUMOCTY AaHHbIX;

1) obecneyveHne MOBUILHOCTN NMPUNOXEHNIA;

K) CTaHZapTu3auus UCMo/b30BaHWS CPeACTB MOAENMPOBAHMS LaHHbIX.
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CraHaapTbl N0 NOAJePXKKe pacnpefeneHHbIX 6a3 faHHbIX [O/MKHbI OCHOBbIBATLCA Ha MHTepdencax
ycnyr, obecneymBaeMbixX B K0 Cpeae YNpaBneHns AaHHbIMU.

Mpoueccopbl, CBA3aHHbIE C MHTepdecamu, SO/MKHbI 0TBEYaTb M pearmpoBaTh Ha KOHKPETHbIA 3anpoc
Ha ycnyry cTaHfiapTHbIM Croco6oM.

BcTaHaapTU3aLmMmn NoaaepXKN pacnpeseneHHbIX 6a3 JaHHbIX HE06XOAMMO YUUTLIBATL CredytoLLee:

- CUCTeMa ynpasfieHUs AaHHbIMU B OfHOM [OMEHe YMpaB/ieHUs MOXET MMeTb JOCTYN K AaHHbIM,
ynpasnsiemMbIM ApYroin CMCTeMON YNpaBneHWUs faHHbIMW B APYrOM [OMEHe Yrpas/eHus, Npu yciosum
nosiBNeHNs TpeboBaHWii B JOMEHE YMpaB/eHWs CepBepoM;

- YCNyru ynpaeneHus AaHHbIMWU U WHTepPQechbl, B KOTOPbIX 3TU YCAYrW JOCTYMHbI, JO/MKHbI ObITh
CMPOEKTUPOBaHbI raK, 4To MoJb30BATENIO0 He TPebyeTcs 3HaTb, rAe XPaHATCA [aHHble;

- y[aneHHbli JOCTYN He JO/MKeH Tpe6oBaTb NPUHLMMMANBLHO HOBOTO MOAX04a K yCnyram, KOTopble
06ecneynBatoT ynpasneHne faHHbIMU;

- TpeboBaHUA KaK ANs YAaNeHHOro, Tak W IOKasbHOro A0CTYNa K AaHHbIM LO/MKHbI MPUMEHSATLCA
OAMHAKOBO KO BCEM Mapam YpOBHeN.

ObecneyeHre MexceTeBOro obmMeHa HeOAHOPOAHOW pacnpefeneHHol 6a3bl faHHbIX Tpeobyer,
4To6b! ObIN BbIGPAH U CTAHJAPTM30BaH COOTBETCTBYIOLMIA MEXaHU3M ANf YNpaBfeHns TpaH3akuuamm
6a3bl JaHHbIX.

Ecnn gaHHble JOMKHbI ObITb NOHVMaeMbIMU B 60Niee YeM OfHOV CUCTEMe YNpaBneHns JaHHbIMU, TO
HeobxoAnMma CTaHAapTHas (hopMa NpeACcTaBIeHUA JaHHbIX 415 nepejadn AaHHbIX.

Heobxoauma Takxe cTaHAapTHas opMa npefcTaBieHns apXmBHbIX 6a3 AaHHbIX.

Mpu paspaboTke CTaHAAPTHbIX POPM NpefcTaBneHUs AaHHbIX ANA nepefayn faHHbIX Heob6Xoaumo
YyuUmTbIBaTH CledytoLLee:

- cpefcTBa aKCMopTa-MMmnopTa, BMeCTe CO CPeACTBAMMW Pasrpy3ku W 3arpys3ku 6asbl AaHHbIX, MOA-
HOCTbIO He3aBMCMMbl OT OMepaLmii Noucka 1 06HOBNEHUS;

- (hOpMy MpeSCcTaB/ieHUA JaHHbIX YPOBHSA CXEMbl, CBA3ZAHHON C JaHHbIMW 60nee HU3KOro YPOBHS,
MOXHO paccMmaTpyBaTh Kak MOTeHLMabHYy0 YacTb (haiina aKcnopTa-umMnopTa;

- Npu onpefeneHnn nopuum 6asbl JaHHbIX, 418 KOTOPOW xenateneH (aiin akcnopTa-mMmnopTa,
MCMONb3YHOTCA OMnepaLumn Bbl6OPKU, CBA3aHHbIE CO CTaHAAPTHLIMU fA3blkaMy 6a3 faHHbIX.

[ins Bcex ypoBHeW AaHHbIX, A1 KOTOPbIX MOFYT CO34aBaTbCa (halifibl 3KCNOpTa-MMNOpPTa, MOXET ObITh
MCMNO/b30BaH OfMHAKOBbIV NOAXOL K ONpefefieHnto CTaHAapTHOV (hopMbl NpefcTaaneHns faHHbIX.

He3aBMCMMOCTb AaHHbIX HE0BX0AMMO MCMOMb30BaTh ANA TOro, YTOObl YMEHbLUUTL 3aTpaThbl Ha MO-
ONDVKALWIO ¥ MOLEPHU3ALMIO CUCTEMBI.

YnpaaneHne gaHHbIMU MOXET OblTb MOAAEPXaHO C NOMOLLbIO CTaHAapTU3aLMmn cCpefcTsa Mofe-
NINPOBaHMUS AaHHbIX MPW €ro UCMofb30BaHUM 417 06MeHa Mexay pas/MyHbIMU Cpefamu ynpaBieHus
BaHHbIMU.

Bbi6upas cnocob MofeNMpoBaHUs faHHbIX B Ka4ecTBe CTaHAapTHOTO, ClefyeT YunTbiBaTb, YTO:

- no/nb30BaTeNb YCnyr, obecrnevyeHHbIX MPOLECCOPOM MOMb30BaTeNs, He [O/KeH 0653aTeflbHO
3HaTb, KaKoe CPefCTBO MOJENMPOBaHUA AaHHbIX UCMO/b3yeTcs Kak 06MeHHOe CpefCcTBO MOAEenMpoBa-
HUS [aHHbIX;

- 0OMeHHOe CpeACTBO MOAENMPOBaHWA JaHHbIX MOAAEPXKMBAETCS B PaAX/IMUHbIX JOMEHaxX ynpaBneHus,
€CNV MeXy HUMW BO3MOXKEH 06MEH AaHHbIMU.

7.2 CpefcTBa [OCTVKEHWS Lienell CTaHAapTM3aLumn yrnpasneHus gaHHbIMMI

MpeacTaBneHHble B 7.1 uenu cTaHapTu3auMn ynpaBneHWs LaHHbIMW MOTYT 6biTb AOCTUIHYTbI C
MOMOLLbIO CNefyHOLLMX CPeACTB:

a) obllee CpefCcTBO MOLENMPOBaAHMS AaHHbIX 418 KaX4o napbl YPOBHENA;

6) 06wumit MexaHn3M 06MeHa 1 BCex Map YPOBHEN;

B) MCMO0/Mb30BaHME OHUX W TeX Xe NpPOoLeccopoB AnA BCEX Nap YPOBHeN;

r) CTaH4apTW30BaHHbIA NOAXOL K YNpaBneHWto [JOCTYMNOM,;

[) cTaHfapTW30BaHHOE NpejcTaBfieHWe AaHHbIX, HEOOXOAWMbIX A/ COLEACTBMA B3aMMOAENCT-
BUIIO;

€) noanepxka parmMeHTaLMn JaHHbIX;

X) pasfeneHune Nornyecknx u M3nyYeckux CTpykTyp;

M) JOCTYN K CXemMe BO BPEMS BbIMONHEHMA.

CucTtema ynpaBieHus JaHHbIMW JO/KHA UCNOb30BaTh [0 e CTaHAapTHOE CPeACTBO MOLENMPOBaHMA
[aHHbIX 4719 BCeX Map YPOBHel W o6ecneynBaTb Te XXe MPOLECChl MaHUMY/MPOBaHWA AaHHbIMW Haf
[AaHHbIMU YPOBHA CXeMbl, KaK Haf 6a30i faHHbIX, YNpPaB/iseMoli CXeMON.

19



FOCT 34.321-96

TpeboBaHMe HENPOTMBOPEUMBOCTW AOMKHO NPeAoTBpaLiaTh MOAUMUKALMIO faHHbBIX YPOBHSA CXeMbl
6e3 aieKBaTHOr0 3HaYeHWs AN AaHHbIX, COAepXalumxcs B 6a3e faHHbIX, YNPaBAsSeMbIX CXEMOIA.

Takune TpeboBaHUA MOTYT apecoBaTbCA C MOMOLLbIO YNAaKOBKW YCIYT MaHUNYIMPOBaHNS CXEMOA, ecv
TaKKe 3h(heKTUBHO OyAeT OCYLLECTBAATLCA COOTBETCTBYHOLLAA MOANMDMKALMS CYLLECTBYOLLMX 3K3EMMNSPOB
6a3bl aHHbIX. YCAyr MOryT BK/IO4aTb creumiukauuio npeobpasoBaHWili B faHHble, 4T06bl AOCTUYbL
HENPOTMBOPEUMBOCTY C OBHOBNEHHBIMW AaHHBIMU CXEMbI.

Takvie ycnyrv MoaumnKaumMm CXembl B MPUHLMIE JO/MKHBI GbiTh PABHO NPUMEHMMbI K 060N nape
YPOBHelA B 06/1aCTN AeiiCTBMA CTaH4apTM3aLUM YNPaBneHNs AaHHbIMU.

CpegcTBa MaHWNyIMpPoOBaHUA CXeMOI CTaHAAPTM3MPYIOTCSA CO CCbITKOM Ha WX BNUSHWE Ha CTaHAap-
TU30BaHHOE MpeACTaBNEHNE AaHHbIX YPOBHS CXEMbI.

Heo6Xx041MO MMeTb BO3MOXHOCTb MOAUMMLMPOBATL AaHHble cxeMbl. OnpeaeneHne CpeacTB MaHu-
My/NPOBaHUA CXeMOW [O/DKHO KacaTbCA He TONbKO B/UAHWUSA Ha CTaHA4ApTHOe NpeAcTaBieHne AaHHbIX
cxembl. Heo6X04MMO Tak)Ke MPUHUMATb BO BHUMaHWE BIMSHUE Ha CBA3aHHbIE C Heli JaHHbIe, CYLLECTBYHO-
wye B 6ase faHHbIX, B KOTOPOI XpaHWUTCS CXema.

Heobxo4vMMo TOYHOe NpeACTaBfieHNe CXeMbl B (OPMe, COOTBETCTBYHOLLEl CTaHAAPTHOMY CPeACTBY
MOJENNPOBaHNS AaHHbIX.

Mpoueccop nonb30BaTens A0/MKEH UMeTb BO3MOXHOCTb 3HaTb O 60/ee yemM Of4HOV Mape YpOBHeMl, a
TaKkXe MpefCcTaBNATb YCYrn TakuMm 06pa3oM, 4TO Nosb3osatesb yCnyr OyfeT paccMaTpuBaTb BCe JaHHbIe
KaK CBSi3aHHble C OJHO Napoil YPOBHeNA.

Lienb cTaH4apTU30BaHHOIO NOAXOAa K YNpPaBieHWto AOCTYNOM COCTOMT B NPeSCTaBeHN BO3MOX-
HOCTW B3aMMOLENCTBUA HEOLHOPOAHbLIX pacnpefeneHHbiX 6a3 AaHHbIX W OTAeNbHO pa3paboTaHHbIX
CUCTEM.

ATS ynpaBneHws pacnpefeneHHoli 6a3oii faHHbIX HeobxoauMa 6asa AaHHbIX C MH(opMauuein pas-
MelLeHMa (hparMeHTOB AaHHbIX, KOTOpas MOXET 6biTb cama pacrnpesefieHHOIA.

B cnyyae LeHTpann30BaHHON CUCTEMbI YNPaBAeHNs JaHHbIMU MHOPMaLMA pasMeLLeHNs OTHOCUTCA
K NOAPO6HOCTAM KOHKPETHOW MpPOrpaMMHOi cpegpbl.

WHdopmaums pasmelleHns AaHHbIX [OMKHA OblTb rn106anbHO AOCTYNHOW B ceTW. 3TO TpebyeTt
cTaHfapTM3auum 1Cnonb3yemoro opmata ana npeacTaBieHns Takoin MH(pOPMaLMKN pasMeLLeHus.

Ecnu fomKHbI NOAAEPXMBATLCH HEOAHOPOAHBIE pacnpefefieHHble 6a3bl JaHHbIX U UX CNOCOBHOCTb
K B3aVMOJEeCTBUIO, TO TpebyeTcs cTaHAapTM3aLua pacnpejeneHHbIX faHHbIX U cnocoba JocTyna K ux
(hparmMeHTam.

CTaHfapTHOE CPefiCTBO MOAENMPOBaHUSA [aHHbIX [O/DKHO 06ecneynBaTb CPefCcTBa CTPYKTYPUPOBAHUA
Takoi MHopmMaLmmn. ITW cpefcTBa CcrefyeT UCMOIb30BaTh ATA 06eCneyeHns 1 T0KanbHOro, U yAaneHHOro
[OCTYMNOB K Takol MH(opmauuu.

Mpoueccop pacnpeaeneHns 4OMKEH UMETb BO3MOXHOCTb HAaNpaaTarb FOPU3OHTa/IbHYHO U BEPTUKaNb-
HYI0 (hparMeHTaLmMIo B pacrpeseneHHbIX 6asax JaHHbIX.

CucTtema ynpasneHus faHHbIMU 4O/KHA MCMO/b30BaThb TaKy MH(OPMALMIO pasMeLLeHuns Ans Toro,
4TO6bI 06€CNeYNTb HEKOTOPYIO CTEMEHb HE3aBUCMMOCTM ANA NPUKNAAHbLIX NpoLeccoB. PesynbTaThbl 3anpoca
Ha MH(opMaLMIo, KoTopas TpebyeT faHHble U3 MHOTVX YCTAHOBOK, AO/MKHbI 06beNHATLCA 415 NpeacTas-
NEHUNs flaHHbIX K TpebyemMoMy MPUIOKEHUIO.

7.3 AcnekTbl CTaHAapTM3aLMN yNpaBneHus AaHHbIMU

CTaHfapTusauns ynpasneHus faHHbIMU, KOTOPble SaTATCA O6WMMM KO MHOTMM WH(OPMAaLMOH-
HbIM CMCTEMaM, A0/KHa Co3AaBaThb YA06CTBA KaK A1 NI0Aei, MCNONb3YoLWMX 3TU CUCTEMbI, TaK W Ans
MPOrpaMMHbIX CPeACTB, KOTOPLIMW 3TV CUCTEMbI 06ecneYnBatoTCs.

CTaHaapTbl ynpaBieHWs JaHHbIMU MOTYT ObiTb pa3fenieHbl Ha YeTbipe rpynmbl.

MepBas rpynna onpeaenseT BUA ycnyr, KOTopble o6ecneynBatoTes B LUrtepdeiice. Ha ctaHapTbl 3TOiA
rpynnbl CCbINAOTCA Kak Ha CTaHAapTbl MHTepdelica. Takne CTaHAapTbl He [O/MKHbI HaKNablBaTb NNLLIHNE
OrpaHUYeHns Ha TO, KaK KOHCTPYMpOBaTb 3/1eMeHT 06paboTKu, obecneynBatoLLmii ycayru.

BTopas rpynna cTaHAapToOB YNpaBneHWs AaHHbIMW MCMOMb3yeT NpaBufia W COrnalieHnus CpescTsa
MOJeNNpPoBaHNs [aHHbIX, YTOObl MPeACTaBWUTb fAaHHble ANf KOHKPETHOW uenu. Ha Takve cTaHgapTbl
CCbINAKOTCH Kak Ha CTaHAapTbl CoAepKaHus faHHbIX. CTaHAapTbl COAepXKaHUsA AaHHbIX ONpesensatoT Cofep-
XaHve 4acTu CXeMbl 41 AaHHOW Napbl YPOBHEN.

TpeTbs rpynna CTaHAAPTOB YNpaBneHWs faHHbIMW —3TO CTaHAapTbl 06MmeHa. CTaHAapTbl 3TOR
rpynnbl MCNOMb3YKTCS B pacnpejeneHHbIX cucTemMax 1 Ans cBA3v Mexay MHHOPMaLMOHHLIMK CUCTEMaMK
B Pa3/IMYHbIX JOMEHAaX yrpasfieHus, 4Tobbl NepefaBaTh faHHble W3 OAHON cpefbl YNpaBneHUs AaHHbIMU B
apyryto. CtaHfapTbl 06MeHa onpefienstoT Gu3nyeckoe NpeacTasfieHne fJaHHbIX.
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UeTBepTasi rpynna —3To (GyHKLMOHaNbHbIE CTAHAAPTbI, KOTOPble SBASKOTCA HAaGOPOM APYrUX CTaH-
[apToB. PYHKUMOHAIbHbIE CTaHAAPTbl MOTYT MPUHWMAaTb MHOFO (JOPM, B 3aBUCMMOCTM OT KaTeropwii
0TAe/bHbIX CTAaHAAPTOB U OT 3aBUCHMOCTEN KaXkoro oT CPeACcTB MOAENMPOBaHUS aHHbIX.

MoHsATWe CPeACcTBA MOAENMPOBAHUS aHHbIX SBASETCSA (YHAAMEHTa/bHBIM B KOHLENLUMI CTaHAApTOB
yNpaB/eHns aHHbIMW. OHO MOXKET CaMO 6biTh 06BEKTOM CTaHAAPTU3ALMU UM MOXKET BbITh UCMO/b30BaHO
SIBHO KaK CpeACTBO onpefeneHns B onucaHum Apyroro cTaHaapTa. Kpome Toro, npaBuna CTpyKTypUpOBaHus

AaHHbIX 1 MpaBuia MaHUMY/IMPOBaHWA AaHHbLIMW CPEACTBAMM MOAENMPOBAHNSA AaHHBIX MOFYT ObiTb HesB-
HbIMW B IDYTOM CTaHAapTe.
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ANTOABUTHBIN YKA3ATE/lb TEPMUHOB HA AHFTUMCKOM A3bIKE

Access control data
Access control mechanism
Added value facility
Application

Application process
Application schema
Application system
Application task

Audit trail

Authorization

Binding

Client

Client-server relationship
Communications linkage
Constraining rule
Constraint

Configuration

Data

Data definition

Data independence

Data integrity

Data management environment
Data manipulation process
Data manipulation rule
Data modelling facility
Data object

Data schema

Data structuring rule
Data type

Database

Database controller
Database environment
Database management
Database management system
Database schema
Dictionary system
Distributed database
Distributed information system
Distribution data
Fragmentation
Functional standard
Horizontal fragmentation
Information system
Interchange standard
Interface

Interface standard

Level pair

Management domain
Persistent data

Privilege

Process

Processor
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Server

Service

Session

Source schema
Transaction

Transient data
Variant

Version

Vertical fragmentation
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