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Jarta seenennsa 2001—07—01

1 ObaacTh mpuMeHEHHS

Hacrosiuuit cTaHAapT YCTAHABIMBACT TAIOHHYIO MOJE/Ib YIIPABICHUS JaHHBIMU.

DTaJOHHAs MOJETb OMNpeae/seT OOILIVIO TCPMUHOIOIMIO W TTOHSITHS, OTHOCSILMECS K AAHHBIM WH-
bopMaITMOHHBIX cUcTeM. Takue IMOHATUS MCITONB3YIOTCS U ONpele/IeHUST YCIYT, TPeIOCTaBISIeMbIX
cUCTEMaMU YITPaBIeHUsT 6a3aMyl JaHHBIX WM CUCTEMAMHU CJIOBApeil JaHHBIX.

DTaJIOHHAST MOIEIb HE PACCMATPUBACT ITPOTOKOIbI JJIsI YIIPABIEHUS JAHHBIMMU,

O061aCTh MMPUMEHEHUST STATOHHOM MOIEIM BKIIIOYACT MPOLECCHI, KOTOPhIE KACAIOTCS YIPABICHUS
[TOCTOSIHHBIMY JAHHBIMHU U UX B3aUMOAEHCTBUS C ITPOIICCCAMHU, OTIUYAIOILMHUCS OT TPeOOBaHUI KOHKPET-
HOM WHMOPMAIIVIOHHON! CHCTEMBI, 4 TaKXKe OOIUMC YCIYTM YIPaBIeHWs JAHHBIMH, LIS ONpEenccHUsI,
XpaHeHHUsI, TOUCKA, OOHOBIIEHMS, BBOIA, KOITMPOBAHMSI, BOCCTAHOBJICHHUS M MCPCAAYM JNAHHBIX.

2 Tepmunbl M onpeneieHnst

B HacTosiemM ctaHgapTe MPUMEHSIOT CACAYIOLIMC TCPMUHbBI C COOTBETCTBYIOIIIMMHU OMNPCACICHUAMU,
MTPeIHA3HAYCHHBIC [T UCITONB30BAHUS B 3TAJJOHHOW MOACH.

B ckobxax B KauecTBe CIIPaBOYHBIX TPUBEICHbI 3KBUBAJACHTHI TEPMHHOB Ha AHIJIMMCKOM SI3BIKE.
AuaBUTHBIN yKa3aTedb UCTIONb3yeMbIX B CTAHAAPTC TCPMUHOB HA aHITTUWCKOM SI3BIKC MPUBCACH B MpU-
JIOXKCHUHU A.

2.1 6a3a mammwix (database): COBOKYITHOCTh B3aMMOCBSI3aHHBIX JaHHBIX, OPTraHU30BAHHbIX B COOT-
BCTCTBUM CO CXeMOU 0a3bl JAaHHBIX TAKUM 00OpPa3oM, YTOObl ¢ HUIMU MOT paboTaTh MOJb30BaTC/b.

2.2 sapmanr (variant): KoHdwurypamusa Bceit MHGOPMALMOHHON CHCTEMBI WITM CC YacTH, KOTopas
COCYIIECTBYET C JIPYrOM CHUCTEMOI, MMEIoIIeH Npyrylo KOHGUIypanuio, HO obecrncyMBalolICit Tec Xe
CpencTBa.

2.3 Bepcusa (version): Kondurypanus Bceit ”tHGOPMALIMOHHOM CUCTEMBI WJIM €€ YacTH, CYLICCTBYIO-
1asi B KOHKPETHBIT MOMEHT BPEMEHH.

2.4 Beprukanbuas (parmenramua (vertical fragmentation): HasHayenue 3K3eMIUISIDOB pa3jIMYHbIX
4yacTeil OgHOTO TUTIA B ABE WM OoJiee cpelbl 6a3bl JaHHbIX.

2.5 BpemenHbie nannbie (transient data): JlJaHHBIC, KOTOPBIC MOCTYMAKOT B MHPOPMALIMOHHYIO CUCTCMY
WU MCKJIIOYAIOTCS U3 Hee TP BBITIOTHEHUH OMHOM WM HECKOJAbKMX TpaH3aKIIUiA.

2.6 ropusontansuaa ¢parmenramua (horizontal fragmentation): HasHaueHue pa3iM4HbIX MHOXCCTB
WU pa3IMYHbIX THUITOB 3K3eMIUISPOB JAHHBIX B JIBE MM 00Jicc cpenbl 6a3 JaHHBIX.

2.7 namnple (data): Mudopmanus, mpeacraBicHHasi B GOpMaln30BaHHOM BHUAC, MPUIOOHOM ISt
ncpeaayr, WHTCprpeTanuy Wik o6paboTKy ¢ y4acTUEM UCTIOBCKA MM aBTOMATUYECKHMU CPCACTBAMM.

2.8 nannbie pacupenenenusi (distribution data): JaHHbIC, KOTOpbIE ONpeaesilioT MHdopMauuio o
pa3MCLLUCHWU, AyOAUPOBaHUM U (PparMeHTalluu 00BEKTOB JaHHbIX B pacnpe/ieJIeHHOM CUCTeMe 06a3 JaHHbIX.

2.9 nannble ynpaBaenus moctymom (access control data): JaHHbic, CBSI3aHHBIE C ONPCACICHUCM WU
MonuduUKauucit NPUBWITETHIl YITPABICHUST TOCTYITOM.

W3nanue opuunaibsHoe
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2.10 momen ympapjeHus (management domain): O6r1acTh, 0XBaThIBAIOIIAST MHOXCCTRO IBYX UJIH GoJec
MH(MOPMALIMOHHBIX CUCTCM, KaXdas M3 KOTOPBIX MOXET OBITh pacripefieleHHOW U KOTOPbIC CIPOEKTUPO-
BaHbl U CKOHCTPYUPOBAHbI [U1s1 OOMCHA JAHHBIMU U ITPONECCAMMU.

2.11 nomommuTtenbHoe cpeacTBo 3HaueHmst (added value facility): CpenctBo, obccricucHHOe Ipoliec-
COpPOM B JIOITOTHEHHUC K CPCICTBAM, TPCOYCMBIM CPE/ICTBOM MOJEIMPOBAHUS JAHHBIX.

2.12 wmrepdeiic (interface): OnpeacacHHbBIA HAGOP yCIyr, MPENOCTARISIEMBIX MPOLICCCOPOM.

2.13 undopmanuonnas cucreMa (information system): Cucrema, KoTopas OpraHM3YCT XpaHEHHUC U
MAaHUMYJIUPOBaHUE UH(MOPMALIMCH O TIPCAMCTHOM O0JacTy.

2.14 ucxommag cxema (source schema): OnpeneneHue JaHHBIX WM MHOXECTBO OTNpPeAC/ICHUI JaHHbIX
JI0 UX MPpecoOpa3oBaHUs B CXCMY.

2.15 kmuent (clicnt): [oab3oBaTeb, 3anpaniMBaonMil yeIyry, odecrieunBaeMbic HHTepdciicoM cep-
Bepa.

2.16 KoMMyTamHoHHOe coeauHeHHe (communications linkage): Cpencrsa mist 00McHa JAHHBIMU MCXKIY
KOMITBIOTEPHBIMH CUCTEMAaMHU WM MCXKIY MOJb30BaTesleM W KOMITBIOTEPHBIMU CHCTCMAaMMU.

2.17 xonrponaep 6a3bl JaHHbIX (databasc controller): AGcTpakTHOe ITpeCTABICHHUC 1Sl Habopa ycnyr,
KOTOpBIC COMIAaCOBAHBI ¢ KOHKPETHbIM CPCACTBOM MOJETMPOBAHUS IAHHBIX U PEAU3YIOT CTO.

2.18 kourpoabhblii XKypHan (audit trail): 2KypHai, B KoTopoM mponecchl (hyHKLUHOHMPOBaHUS (DUK-
CUPYIOTCS B MHPOPMALIMOHHOM CUCTEMC.

2.19 kondurypamua (configuration): CoOBOKYITHOCTh ITponieccOB MHGOPMAUMOHHON CUCTCMBI U CTO-
€00, KOTOPBIM 3TH IPOIIECCHl B3aUMOCBS3bIBAIOTCS.

2.20 MexaHHM3M YHpaBjieHHs docTymoM (access control mechanism): MeXaHU3M, KOTOPbIii MOXCT
HCTIONB30BAThC IS OCYILECTBICHUS 3allUThl UHGOPMAITMH OT HECAHKIIMOHUPOBAHHOIO JOCTYIA.

2.21 HesaBucumocTh AaHHbIX (data independence): HezaBucuMOCTbh OOBEKTOB AAHHBIX OT MPOLICCCOB,
COCTOSIIIIAST B TOM, YTOOBI OOBEKTBI NTAHHBIX MOTJIU OBITH U3MEHEHHI 63 HapyILUCHHUS MPOLICCCOB.

2.22 obpekT gaHHbIX (data object): JIioGoe MOHSITHEC WM MpEeaMeET, CBA3aHHOC ¢ JAHHBIMU.

2.23 orpannyenme uejocTHocTH (constraint): OrpaHuveHUs Ha 3HAYCHMS] OMPCACIICHHOro Habopa
OOBEKTOB HAHHBIX.

2.24 ompenenenue nanHbix (data definition): Omucanue nMpaBuiI, KOTOPbIM MOOJKHBI MOJYMHSITHCS
OIMH UMY 6oslee HAGOPOB 3K3EMIUISIPOB HAHHBIX.

2.25 mapa yposreii (level pair): JIBa cMexXHBIX YpOBHSI JaHHBIX, Oojiee BRICOKW U3 KOTOPHIX BCET/a
COIEPXKUT TUTI «MH(MOPMAlIMU», COOTBCTCTBYIOIICH «3K3eMITIsIpaM» Ha 6ojlee HU3KOM YpOBHE.

2.26 mocrosHHbIe TaHHBIE (persistent data): JlaHHBIE, KOTOPhIE ITOCTOSHHO COXPaHAIOTCS B WH(OpMa-
[IMOHHOH CHCTCMC B TCUCHMC BCCTO ITpoliccca 00paboTKY JaHHBIX.

2.27 npaBuio MaHumyInpoBanus JauHeiMHA (data manipulation rule): ITpaBumo, KoTopoMy HEOOXOAUMO
CJICIOBATh, KOTAA TMPONECC ONMPEACSICcTCs, WIM KOTOPOMY ABTOMATHMYCCKH CIICAYET CUCTEeMa YITpaBICHUS
JAHHBIMH, KOTJA TPOLICCC BBITTOTHICTCS.

2.28 mpaBuiIo orpaHumYeHus HeaocTHOCTH (constraining rule): I1paBuimo, BIsIONIEECS YACTHIO CPEACTBA
MOACTUPOBAHUST JAHHBIX U KOHTPOJIUPYIOLLIECE CIICIU(PUKAIINIO OTPaH MUSHMI IETOCTHOCTH, KOTOPBIE MOTYT
OBITH HATOXCHBI Ha OMPCACICHHBIN Habop OOBCKTOB HaHHBIX.

2.29 mpaBuio cTpyKrypupoBanusi nanHHbix (data structuring rule): INpaBuno, ompexaensioniee, Kak
MOXCT OBITH CTPYKTYPUPOBAH HAGOP 3K3CMILISIPOB JAaHHBIX.

2.30 npuBuaerus (privilege): PaspeiieHue Ha HMCMONB30BAHUEC OMpPENEIEHHOW YCIIYTH YIpPaBICHUS
JaHHBIMU [UTSI OCTYMA K OOBEKTY JAHHBIX, MPEOCTABISICMOE UACHTU(MUIIMPOBAHHOMY TTOJTB30BATEITIO.

2.31 npmknagnas 3amada (application task): 3amaya, HHUIIMUPOBAHHAS ITOH30BATEIEM U TpeOyIoIIast
JUTST CBOETO pellieHUsT o0paboTKy MH(pOpMaluy.

2.32 mpuknamnas cucrema (application system): Cucrema, peiHa3HaAYEHHAS JUTST peIieHUs] TIPUKJITa-
HBIX 3a7ay.

2.33 mpuknamnas cxema (application schema): Onucanue 3K3eMITTSIPOB JAHHBIX, KOTOPHIE B 000
BpeMST MOTYT HaXOJAUThCH B ITPUKIIAAHOM Oa3e JaHHBIX.

2.34 mpuknamHoii mpomecc (application process): Ilpoiecc, KOTOPBIA SBISIETCS OMNpeAeSIeHHBIM B
COOTBETCTBUM C TPcOOBAHUAMY KOHKPCTHOM MHOOPMAIIMOHHON CUCTCMBL.

2.35 mpunoxenme (application): Omepanyuy ITO YIPaBICHUIO U 00pabOTKe JaHHBIX, KOTOPHIE OTHO-
CATCST K KOHKPETHBIM TpeOGOBaHUAM MHOOPMAITMOHHONW CUCTCMBI.

2.36 mpomecc (process): AKTUBHBIN KOMITOHCHT MH(MOPMAIIMOHHOM CUCTEMBI.

2.37 npouecc maHumyaupoBanus qanuHbiMu (data manipulation process): TIponecc, ceMaHTHKa KOTO-
POTO NPEANUCHIBACTCSI MPABUIAMY MaHUTTYJIUPOBAHUS TaHHBIMU CPECTBA MOJAETUPOBAHUS JIAHHBIX.
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2.38 mpomeccop (processor): OO6BEKT, 0GeCreUUBAOIINIT KOHKPECTHOE MPUMEHEHHWE OITpeac/ICHHOM
COBOKYITHOCTU KOMAHI.

2.39 pacnpenenennas 6asza maHHbIX (distributed database): basa maHHbIX, KoTOpas Gu3uyecKu pac-
rpeaesisieTcsl Ha Be UK Oosiee KOMITBIOTEPHBIE CUCTCMBI.

2.40 pacnpeneiennas undopMmanuonHasa cucrema (distributed information system): Mndopmanmonnas
cucTema, OOBEKThbl AAHHBIX M/MIM MPOLECCHI KOTOPOW (U3MdyecKu pacripedelisioTcs Ha jBe Wiu GoJce
KOMITBIOTCPHBIC CUCTCMBI.

2.41 cankuuonuposanme (authorization): OnpeaeneHue MPUBUICTHI /U KOHKPETHOTO UASHTUDULIU-
POBAHHOTO ITOTH30BATCIIS.

2.42 ceazpBanue (binding): YcTaHOBIEHNWE OTHOIICHUN MEXIY KOHKPETHBIMM ONpeJeIeHUsIMHU JaH-
HBIX U ITPOLECCOM.

2.43 cBasbp kiment-ceppep (client-server relationship): Cps3b, ycTaHaBIMBaeMasi B MOMEHT, KOTIa
KJIMEHT 3aITpalliyBaeT yCJIyry, KOTopas JOJIKHA BBITIOTHSITHCS CEPBCPOM.

2.44 ceanc (session): OmpedeseHHbIN MTepuo BpEeMEHH, B TEUCHHUE KOTOPOTO KIIMEHT MOXET MHOIo
pa3 B3aMMOICHCTBOBATh C CCPBEPOM, ITPUYEM ¥ KJIUCHT, U CePBEpP IMOANCPKUBAIOT AAHHBIE IPYT O JIpyTe.

2.45 cepsep (server): Ilpoueccop, MpeaoCTaBSIIOIIUN YCIYTU IPYTrOMY ITPOIECCOpY.

2.46 cucrema ciosapeii (dictionary system): Mndopmanuonnas cucteMa, coaepxaniast WHQOpMaLIUIO
00 omgHO# Uy Gojee MPUKIAIAHBIX CUCTCMAaX.

2.47 cucrema ynpasieHus 6azamvm gaHHbix (databasc management system): COBOKYITHOCTH ITpOrpam-
MHBIX U SI3BIKOBBIX CPEICTB, 00ECITICYUBAIOIINX YIIPABICHUC Oa3aMy JaHHBIX.

2.48 cpema 6a3bi mansbix (database environment): COBOKYITHOCTb, COCTOSIIIASS M3 0a3bl JAHHBIX,
CBSI3AHHOM C HeM cXeMbl 0a3bl JAHHBIX ¥ KOHTpoJuIiepa 6asbl JaHHBIX.

2.49 cpena ynpapienus gannbiMM (data management environment): COBOKYITHOCTh JAHHBIX U CBSI-
3aHHBIX C HUMU 3JIEMCHTOB 00paboTKM, OOBCAMHEHHBIX B KOMITBIOTCPHOI CHICTEME.

2.50 cpencTBo MozemmpoBanns ganHbix (data modelling facility): COBOKYITHOCTS ITpaBUIT JJIS OTIpese-
JICHUST CXeMbl U MAHUITYTUPOBAHUS JAHHBIMU, XPAHUMBIMU B COOTBETCTBUM CO CXEMOIA.

2.51 cranmapr untepdeiica (interface standard): CranaapT, KOTOpBIi orpenessieT BUABI YCIYT, NO-
CTYIHBIX B UHTepdeiice a1 06paboTKY.

2.52 crangapr o6mena (interchange standard): Ctanaapt, KOTOPBIIT OTIpe/IeNISIET MHOXECTBO OOBEKTOB
JAHHBIX B COOTBETCTBUU C IIPABUJIAMU CTPYKTYPUPOBAHUS JaHHbIX.

2.53 cxema 06aspl gammbix (database schema): dopmanbHoe omnmucaHue AAHHBIX B COOTBCTCTBUMU C
KOHKPCTHOM CXeMOIl JaHHBIX.

2.54 cxema mannbix (data schema): Jloruyeckoe mpeacTaBIeHUe OpraHu3aluy JaHHbIX.

2.55 Tum panneix (data type): [TouMeHOBaHHAsT COBOKYITHOCTh JAHHBIX ¢ OOLLUMMU CBOMCTBAMM.

2.56 Tpanzakmms (transaction): COBOKYITHOCTH CBSI3aHHBIX MEXIY COOOU orcpaluii, XapakTepusyc-
MBIX YETBIPbMST CBOMCTBAMU: aTOMapPHOCTh, HCIIPOTUBOPCUUBOCTD, JTOKATU3AMS U NPOJOKUTCIbHOCTD.

2.57 ynpasaenue 6a3amm nannbix (database management): Ilponiecc onpenenacHus, co3naHus, BCACHUST
0a3 JaHHBIX, a TAKXKC MAaHUTYTUPOBAHUST UMU.

2.58 yeayra (service): IlpemocTtaBieHre (GyHKIMOHATBHBIX BO3MOXHOCTEH OAHOrO Mpolcccopa aApy-
MM IIPOIIeCCOPaM.

2.59 dparmenramma (fragmentation): HasHayeHue »K3eMIUISIPOB JAaHHBIX 0a3bl JaHHbIX B JABC WU
Gosee cpeanl 6a3bl JAHHBIX.

2.60 c¢ynkomonansHeiii crangapr (functional standard): Cranmapr, KOTOpBI COCTOUT U3 COOpaHMS
IPYTUX CTAHAAPTOB, COTIACOBAHHBIX MEXKIy CODOM.

2.61 menoctHocth daHubix (data integrity): CooTBeTCTBUE 3HAYCHME BceX OaHHbIX Ga3bl JaHHBIX
ONpeAEICHHOMY HEIIPOTUBOPEUUBOMY HAaGOPY MpaBuIl.

3 I'pacdmueckne npeacrabaeHus

B pasaene uneHTUGHUIIUPOBaHbBI rpa)UUCcCKUEC CUMBOJIBI, UCTIONb3YCMbIe B 3TATOHHONW MOJIEITH.

Hcronp3oBaHue cHMBOA [UTS yKa3aHUsT MMOCTOSTHHBIX JaHHBIX (PUCYHOK 1) MpeaHa3HAYeHOo, YTOOBI
OXBAaTUTbh BCC BUABI HOCUTENEH, Ha KOTOPBIC MOTYT OBITh 3armucansbl JaHHblc. UMsl nacHTUhUIIUPYET THUTT
colepXKaHusl, 3aITMCAHHOrO KaK ITOCTOSIHHbIEC JaHHBIC.

CuMBOJI KOMMYTAIIMOHHOTO COCIMHEHUS (PUCYHOK 2) UCITONIB3YETCs B AMArpaMMax Kak KOHKpPETHast
dopma cBI3U MEKIY KOMITBIOTCPHBIMU CUCTEMAaMU.

CumMmBos coenrHeHUsT 06paboTku (PUCYHOK 3) HCIMONB3YeTCs B JAMAarpaMMax MCXIy ITPOIeccoOM U
MTOCTOSTHHBIMU JaHHBIMY WM MEXIY MPOIieCCaMU, YTOObI YKa3aTh MOTOK JaHHBIX.
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Cxema
Bbasa aaHHbIX 6a3bl AAHHBIX
Nms Nma

PucyHox 1

PucyHok 2

Pucynok 3

CyMBOJI KJTacca IpoLeccoB (PUCYHOK 4) UCTIONb3YeTCsT, YTOOBI TT0KA3aTh MPOLECC MAHUTTYIUPOBAHUS
nanHeMy. CoeauHeHHue oOpabOTKM Ha JIeBOM pebpe yKasblBaeT BXOH, Ha MpaBOM pebpe — BHIXOA U Ha
BEPILUMHE — OTPaHUUCHUE.

Bxop \ ‘ Bbixog Bxop I I Bhixon

OrpaHuyeHns

Bxon Buixoa

PucyHok 4

CuUMBOJT KJ1acca MPOUECCOPOB MPUBENIEH HA PUCYHKeE 5.

CuMBOJI Kjlacca IpoleccopoB ¢ uHTepdeiicoM yeayr (PUCYHOK 6) UCITONb3YeTCsl B AWMATPAMMAX C
CHMBOJIOM COCAMHCHUSI 0OpaboTKU, UTOOBI YKA3bIBATH B3aUMOJEHCTBUS, B KOTOPbIX OH YYaCTBYCT KakK
KJIMEHT W Kak cepBep. Kaxnoe coennHenue, o6pabaTbiBaeMoe CEPBEPOM, CBSI3bIBACTCS € 3aLLUTPUXOBAHHBIM
nHTepdeiicoM YCIyT.

PucyHok 5

PucyHok 6
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4 TpeboBanus K ynpaBjieHHI0 JaHHbIMH

4.1 VincdopManHoHHbIE CHCTEMbI

NndopMallioHHass CUCTCMa — 3TO CHCTEMa, KOTOpasi OPraHM3yeT Ipoilecchl cbopa, XpaHCHUST U
00paboTku UHMOPMaALIMK O MPOOBACMHOI 06acTu. OHAa MOXKCT ObITh pa3MCIICHA HA OJHOMN WJIM HECKOJbKMX
KOMITbIOTCPHBIX CUCTCMax. ECJ'll/l l/lHd)OpMallI/IOHHaH CHUCTCMa pa3sMCUICHA Ha HECKOJbKUX KOMITbIOTCPHbIX
cHUCTeMax, TO OHa OYACT pacCMaTPUBATbCS KaK pacripeselicHHas HHGOPMaIlMOHHAS CUCTeMA.

JaHHbIc NOCTYMAOT B MHMOPMALIMOHHYIO CUCTEMY W MCKJIIOYAIOTCS U3 Hee, U 3TU B3aUMOJACHCTBUS
MOTYT OCYILCCTBISITbCS WM JIIOABMU, WUITU TIPOIECCAMM.

VYmpapacHUC TaHHBIMU B HACTOSILEM CTaHAapTe OYACT KacaTbCsl OPTaHU3AIMY U YIIPaBJIEHUS! [TOCTO-
STHHBIMU JTaHHBIMU. [1OCTOSIHHBIC aHHBIE — 3TO JIAHHBIE, KOTOPbIC XPAHATCS B MHPOPMAITMOHHON CUCTCMC
B TeUEHME OMNpEAc/CHHOroO rnepvonaa speMeHu. CucrteMa, KOTOpasl BLITIONHAET (PYHKIIMIO OpraHU3aluy M
VIPABICHHUS] MOCTOSIHHBIMU JaHHBIMU, HA3BIBAECTCS CHUCTEMOM YIPABJICHUST JAHHBIMU.

4.2 Ba3a JaHHBIX M CXeMa

IMTocTosiHHBIC JaHHBIC B cpeac 0a3bl JAaHHBIX 3aKITIOYAIOT B ccOC cXeMy U 6a3y JaHHbBIX. CxemMa — 3TO
OITUCAaHUsl COACPXKAHMUSI, CTPYKTYPbl W OrpaHUYECHUS LIEJIOCTHOCTH, MCIONBb3yeMBIC IUIST CO3MAHUS Oa3bl
JaHHBIX. ba3a JaHHBIX — 3TO HAOOP MOCTOSIHHBIX JAHHEIX, OMPCACIICHHBIX C ITOMOIIBIO CXEMEL.

Cuctema ynpasJicHHs JaHHBIMU MCTIONB3YET OTPENE/ICHUSI JaHHBIX B CXeMe, YTOOBI MPeIOCTARISATD
BO3MOXHOCTb AOCTYIA W YIPaBJsITh JTOCTYITIOM K JAHHBIM B 06a3C JaHHBIX.

4.3 CpencTBo MoJeIMpPOBAHHS JAHHBIX

CxeMy pa3pabaTbiBalOT B COOTBCTCTBUM C COBOKYITHOCTBIO MPAaBWJI CTPYKTYPUPOBAHUS AaHHBIX. Kax-
Iass COBOKYIHOCTb MpaBMWJ CTPYKTYPUPOBAHUST IAHHBIX MOXCT MMCTb CBSI3aHHYIO C HeHl COBOKYITHOCTH
ITPaBHMIT MAHMITYJIMPOBAHMS JAHHBIMU, OITPEIEISIONIYVIO ITPOLICCChI, KOTOPHIC MOTYT OBITH BHITIOTHEHBI Hall
CTPYKTYPUPOBAaHHBIMU JaHHBIMU.

IMpaBuna CTpyKTYpUPOBaHUs JAHHBIX W ITpaBUiIa MAaHUNY/JIUPOBAHWs JaHHBIMUA — 3TO CPEICTBA MO-
JNEITUPOBAHUS JAHHBIX.

A3bIK 06a3 JAHHBIX MCTIONb3YCTCS1, YTOOBI OITPENEIUTh CXCMY COTJIACHO MpaBUIaM CTPYKTYPUPOBAHUS
JAHHBIX U ITPOLIECCHI B COOTBCTCTBUU CO CBI3aHHBIMM C HUMU IMpPaBUJIaMKM MaHUITYTUPOBAHUS JaHHBIX.

[MpuMepamMy KI1accoB CpelCTBA MOJCTHPOBAHUS JAHHBIX SIBJSIIOTCS PCJISTIMOHHBIN, CETEBOM U Mepap-
xuyeckuil kmaccel. [lpaBuma CTpyKTYpUpPOBaHMSI JAAHHBIX AJI1 ABYX CPCACTB MOACTMPOBAHUS HAHHBIX B
PasIMYHbIX KJTaCcCaX MOTYT ObLITH TTOXOXKUMHU, KaK, HAIIPUMCP, AJ1s1 CETCBOTO U pCISALIMOHHOTO, HO CBA3AHHLIC
C HUMU CPCACTBA MAHUIYTUPOBAHUSI JAHHBIMU MOTYT OTJIMYATbLCSI.

4.4 He3aBHCHMOCTDb JTAHHBIX

HesaBUcUMOCTD TaHHBIX — 3TO HE3aBUCHUMOCTD ITPOIICCCOB OT OOBEKTOB NAHHBIX, KOTOPasi COCTOUT
B TOM, UTO OOBCKTHI JAHHBIX MOI'YT OBITh U3MCHCHBI 6€3 HapyLICHUs ITPOLICCCOB.

HesaBucuMOCTh JaHHBIX, KAaK MPaBUJIO, JOCTUTACTCS TPEMS CItocobaMu.

[TepBrIif CITOCOO COCTOUT B CBSI3BIBAHUMU IIPOLICCCA CO CXeMOU TaKM 06pa3oM, UTO IPOIECC 3HAET TOJIBKO
TY 4acTh CXEMBI, a UMCHHO MPUKIAAHYIO CXeMy, KOTopast HeoOX0IMMa Mponeccy YIIpaBIeHUsT JaHHBIMU.

BTopoit crtocod — 310 06ecrieucHIe He3aBUCUMOCTH ITPUKIIAIHBIX TTPOLICCCOB OT (U3NUYCCKOTO ITPpe-
CTaBJICHUS JAHHBIX.

TpeTuit crmocod — 3T0 BKITIOUCHHUE KaK MOXKHO OOJBIIETO KOJUYCCTBA OTPAaHUYCHUIT ICIIOCTHOCTH B
cXeMy, a He B MPUKIATHBIC TIPOIECCHI.

4.5 Ilponeccopsl n uaTEpdhEiichl

[Iponicce yrmpaBicHUST HJaHHBIMM MOXCT OBITH BBI3BAH ITOJIB30BATEIICM, IIPOLECCAMU YITPARICHMS
JAHHBIMH WM APYTUMM ITponieccamMu. [Iponecchl BBITIOMHSIOTCS ITPOIICCCOpaMU, KaXKIBIH M3 KOTOPBIX
nmeeT uHTepdeiic. MaTepdeiic mpoueccopa DomKeH ObITh TOUHO onpeacscH. Takue mHTepdeiichl MOTYT
OBITb HC3aBHCUMBIMY OT CTaHAAPTHOTO SI3bIKA IPOrPaMMUPOBAHUS, UCITOIB3YCMOTO IS OITpeoesIcHUs
Imponecca ¢ UCIoIb30BaHUCM MHTepdeiica.

B moboMm unTepdeiice cylecTBYIOT (haKTOPHI, O KOTOPBIX MOJIb30BATETh JOKCH 3HATH, UTOOBI UMETH
BO3MOXHOCTb MCITOJIB30BaTh OCHOBHOM Mpoiieccop. DT (haKTOpPbI JOJIKHBI ObITH CBCACHBI K MUHUMYMY,
4TOOBI 0GECTICUHUTh KAK MOXKHO OOJIBIIYIO HE3aBUCUMOCTD B UHTepdeiice.

4.6 YnpapieHue T0CTYNOM

praBHCHI/IC JOCTYIIOM — 3TO IPCAOTBPAIICHUC HECAHKIWOHUPOBAHHOTIO MCITOJL30BAHUA pecypca,
BKIIO4as NnpcaoTBpalicHUE UCTIONB30BaHUA peCypca HCCAHKIHOHUPOBAHHBIM 06pa30M.

,HHH YIIpaBJICHUA JAaHHBIMU 3aJaHUC YITPABICHWA JOCTYIIOM COCTOUT B paspCliCHUM CAaHKOWUOHUPO-
BAHHOTO JIOCTYNA K JAaHHBIM W MPEAOTBPALICHUU HECAHKIIMOHWPOBAHHOTO JO0CTYIa. Takoe yrpaBleHUE
JOCTYIIOM OTIPCACIISICT MPOLECCChI, KOTOPBIC MOXKCT BBITOHSITD ITOTb30BATCIb.
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B mo6oit opraHu3aioOHHON CUTYAlIUU CYILCCTBYIOT TPeOGOBAHUS K YIIPABIEHUIO TOCTYIIOM, KOTOPhIE
MOTYT OBbITb BBIPAXCHBI B TEPMUHAX cTparteruu OesomacHoctu. CTpaTerus 6e30MacHOCTH YCTAHABITUBACT,
Kakylo ¢opMy Joctyrna TpebyeT KaXAblif MMoib3oBareib MHGOPMAMOHHON cucTeMbl. MHbopMalimoHHas
CHCTEMa [O/XKHA UMETh COOTBETCTBYIOLINC MCXaHU3MbI YITPaBICHUS NOCTYIIOM AJIST TIPOBEACHUS B XU3HD
CTpaTCruy GC30ITaCHOCTH.

Ynpagnenue JOCTYIIOM JOJKHO OCHOBBIBATHCS HA MTPUHIIMATIC MACHTUYHOCTH YCJIOBEKA M ITPOLICCCA.

TpcboraHUs yripaBiIeHUs AOCTYIIOM B KOHTEKCTE YIIPABICHUs] JaHHBIMU JOKHbI OBITH CIICAYIOLIUMM:

- ONpEeAeNITh U BHOCIEACTBUM MOTUGUIMPOBATh NPUBUICTHH YIIPABJICHUST TOCTYITOM;

- MPOBOAUTH B XU3HB B J11000¢ BpeMs OTpaHUICHMS YIIPABJACHUS NOCTYIIOM, KOTOPBIC ITPHMCHUMBI
B TOM XK€ MeCTe B TO X¢ BpeMs.

s onpeneneHust NpUBUICTHIT TPeOYIOTCS ompenesieHHBIe cpeacTha. [1polcce BblACTEHUS NPUBUJIC-
M MOJT30BATEISIM HA3BIBACTCS CAaHKIMOHUPOBAaHMEM. [JT00aNbHbIC MOJHOMOYMSI JAlOTCSI TOMY, KTO
JIOJDKEH CO3J1aTh WM MOAW(ULMPOBATH NPYyrve MPUBUIETUM YIIPABJICHHUSI JOCTYIIOM B CpPC/ie YIIPaBJICHUS
JaHHBIMU.

[TpyBUIETVM MOTYT OMPCACTSATLCS B TEPMUHAX MAEHTU()UKATOPA M0Jb30BATC/IS1, OTPAHUYCHUSAMU Ha
KCTIONIb30BaHUC UHHOOPMALIMOHHOI CUCTeMBbI, 6a3 JAaHHBIX, CXEM, TUITOB AaHHbIX, BPCMCHHU W pa3MCLLICHMUS,
a TaKKe MCITOJIb3ysl UX KOMOWHALIMMU.

MoxeT noTpcOOBaThCSl NOMOTHUTENbHAS WHQOpMalusi, Takas, Hanpumcp, Kak HACHTH(UKATOP
TOJTh30BATES, KOTOPbI CAHKIIMOHUPYET ITPUBUIIETHIO.

JaHHbIe, OIMUCHIBAIOIIYEC MPUBUIIETUH, HA3BIBAIOT JAHHBIMHM 110 YIIPABJICHUIO JOCTYIIOM. DTH JaHHbIC
JOJKHBI XPAHUTBCS W YIIPABISITLCS TOYHO TAK Xe, KaK U JTIOObIe APYTryuc JaHHbIC B OOJACTH YIPABICHUS
JAHHBIMU,

Peurenue mo3po1uTh Mo6GO0#l KOHKPETHBIN JOCTYIT K JAHHBIM OCHOBBLIBACTCSl Ha MPUBWICTHUAX MOJb-
30BaTeIIs.

[TposeneHHe B XU3Hb YIIPABICHUS JOCTYIIOM TpeOyeT, UTOObI MOMb30BATCIM U MPOLCCCHI, BBIMOJI-
HSIIOILIME POJIb ITOJIh30BATEIICH, GBI MAEHTUOUIIMPOBAHBI U UTOOBI 3aKOHHOCTD 3aMpoca Ha UCTOb30BaHue
3TOro ITpolecca AOCTYIIA K TPCOYeMBIM JAHHBIM MOIJIA OBITH ITPOKOHTPOJMPOBAHA B MOMCHT BBHITTOJIHCHHS.

4.7 Tlonnepxka ynpasieHus JTaHHBIMHI

TpeGopanus, HakIagbIBacMble MHPOPMATMOHHBIMU CUCTCMAMM Ha YIIPABICHUC JAHHBIMU, KOTOPBIE
HE 3aBUCAT OT KOHKPETHBIX TPeOOBAHUN MHGOOPMAITMOHHOI CHCTCMbI XPaHCHHUSI M MaHUNYJIUPOBAHUS
JAHHBIMH, CJIEIYIOUINE:

- MOAACPXKA XU3HEHHOTO NUKJIA WH(GOPMAITMOHHBIX CUCTEM;

- ymopasieHue KoHdurypanyeil "HOOPMAIMOHHBIX CUCTEM, YITPARICHHE BEPCUSIMU U BapUaHTHI,

- TapajenbHas obpaboTrka;

- YIIpaBlICHUE TPAH3AKIUSIMU 0a3bl JAHHBIX;

- NPOCKTUPOBAHMC MPOU3BOAUTEIHLHOCTH,

- uAcHTHUKALUSA 0OBEKTOB JAHHBIX;

- paclIMpCHUC CPC/ICTBA MOJCTUPOBAHUS JIAHHBIX;

- noaAcpxKKa il pa3IMYHBIX CPEICTB MOAEIUPOBAHUS NAHHBIX B MHTepdeiice ITONTb30BaTEIIS;

- KOHTPOJIbHBIC XXYPHAITEL,

- BOCCTAHOBJICHUE paclpec/ICHHON 6a3bl JAHHBIX;

- PCCTPYKTYpU3aIMS JIOTMUCCKHUX JaHHBIX;

- pcopraHu3anust QU3NYECKON MaMsITH.

YnparmeHre TaHHBIMHU 00CCIICYHBACT 000OIIICHHBIC CPEICTBA YIOBICTBOPEHUS 3THX TPeOOBaHUH Tak,
YTOObl HEe OBUIO HEOOXOAMMOCTHU pa3padaThiBaTh KOHKPETHBIE PCLUEHUS MU Kaxaoi MH(GOpMaMOHHOI
CHCTCMBI.

4.7.1 YmpasneHue KOH(UTYypalLMCii, yITpaBlIeHUE BEPCUSIMU W BapUAHTHI

JlesITeTbHOCTD ITO YITPaBJACHUIO U3MCHCHUSAMM, OCYIIECTRISICMBIMU B KOHMUTYpaLlMi HHOOPMALIMOH-
HOW CHCTeMBI 32 KaKO¥-TO MCPUOI BPCMCHHU, Ha3bIBaeTCs yrparjicHUeM KoHdurypauucii. Cremyer MACH-
TUDUIIUPOBATH AMCKPETHBIC BEPCHHU CUCTCMHOM KOH(PUTYpanuy B KOHKPETHBIC MOMEHTBI BPEMCHHU, d TAKXKE
MPOAOIXAThL CIEAUTH 3a KOH(pUIypauyei, KoTopast MPUHAMICKUT KaXkI0H KOHKPETHON BEPCUH.

Korna mHdbopMalioHHas CUCTeMa HaXOHMTCsS B HEKOTOPBIX (hazax XU3HCHHOrO NUKIA, TO IS
MapauIeIbHOTO CYIUCCTBOBAHUS B DPA3IUYHBIX (HOpMax MOIYT IOTPeOOBATHCS ITOCTOSIHHBIE NAHHBIE U
MTPONECCHI, KOTOPHIC SIBJISTIOTCS YacThio MH(POPMAIIMOHHON CUCTCMBI.

JBe opMBI IpOIIECCa MOTYT CUUTATBCS PasIUYHBIMM BapUaHTaMU. DTO O3HAYAET, YTO KaXKIbIH
BAPUAHT YIOBIETBOPSICT PA3IUYHLIM TPeOOBAHUSIM (TaKWUM, KakK paznuuyue BHYTPEHHUX ITPeIACTaBIeHUH
MaMsTy) U HY OJWH BapUaHT He MPeAHA3HAYCH [UIST TOTO, UTOOBI U3MCHSITh IPYTOif.

6
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4.7.2 TlapannenbHast o6paboTka

NHdopMmaloOHHaAsT cUCTeMa SIBISIETCST PecypcoM, KOTOPBIM MOXeT ObITb pacnpelciCH MCXKIY He-
CKOJIBKMMHU I0JIb30BaTeIsIMU OJIHOBpeMeHHO. [lo/ib30BaTe/ib MOXeT MHMLUMUPOBATbL 3allpoc Ha YCIyru
CUCTCMbl YNPABJCHUS JAHHBIMU, KOTOPEIMM MOXHO YIPaBIsATh Oojee 1¢jaccoo0pa3Ho, ¢Cld AOCTYIT K
JAHHBIM MOXCT OBITh C/ieJIaH OflHOBpeMeHHOo. Cpenia yrnpasJjieHUsI JAaHHBIMU JO/I)KHA rapaHTUPOBATb BbI-
MOJIHCHUC OTACIbHOTO HaMepeHUsT KaXJ/0To MOJIb30BaTe/sl TAKUM 00pa3oM, YToObl OH COTJIACOBBIBAICS C
Cro BOCTIPUSITUCM JAAHHBIX.

[TapanicabHple B3aMMOACUCTBUS HE NOJDKHBI BJAMSITH JIpYT Ha JIpyra, a napasuicjibHasi o0paboTka He
IOJIKHA BJIMATD HA IEJTOCTHOCTDH JTAHHBIX.

4.7.3 YnpapieHue TpaH3aKnueid 6a3bl JaHHBIX

TpaH3akuusl 6a3bl JaHHBIX OMpPeNEsIeTCs KaK OrpaHUYeHHas MOCIe10BaTC/IbHOCTb B3aUMOICHCTBUIA
0a3bl JaHHbIX, KOTOpPbIE BMECTE 0OPa30BBIBAIOT JIOTMUECKYIO eIMHUILY paboThl. B ciiyyassx oOHOBICHUS Ga3bl
JAHHBIX TpaH3aKLMs 06a3bl JAHHBIX SIBISETCS MOCIEA0BATEIbBHOCTHIO NIArOB OOHOBJICHHSI, KOTOPbIC H3Me-
HSIIOT coacpKaHKWe 0a3bl JIAHHBIX U3 OJHOTO HEITPOTUBOPEUUBOTO COCTOSIHMSI B IPYTocC.

TpcOoBaHMs K YIIPABICHUIO TPAH3aKIMSAMU 0a3bl JAHHBIX CJICIYIOLINC:

- CJICACTBHUSI BCEX U3MEHEHUM NIOJDKHBI OCTABAThCS B 0a3e JAHHBIX IMOCJC 3aBCPLUCHUS TPaH3aKIUU
0a3bl JAHHbIX WJIW HU OJIHU U3 HUX HE OCTaIOTCH;

- MOcJICc 3aBCcpIIeHUsT pabOThI TPaH3aKIMS 0a3bl IAHHBIX OCTARISICT 0a3y JaHHBIX B HCIPOTHBOPCYU-
BOM COCTOSIHMH;

- M3MCHCHMS, OCYNIECTBJICHHBIC TpaH3aKIUel 6a3bl JAaHHBIX, JOMXKHbBI ObITb HCBUAWMBI ISl /11000
JIpyroil napaiic/ibHOM TpaH3aKIWK 0a3bl JaHHBIX 1 HA00OPOT;

- 3a0/JIOKMpOBAHHAS OJIMH pa3 CUCTEeMa JIOJKHA rapaHTUPOBATh, YTO PC3Y/bTaThl TPAH3AKLMU Oa3bl
JAHHBIX MCPCXKUBAIOT JIIOOBIE MOCIENYIOIIME OTKA3bI.

[MapanncibHOE BBITTOJHEHUE HECKOJIBKUX TPAH3aKIU 6a3bl JaHHBIX JOJKHO ObITh 3KBUBAJICHTHbBIM
B TOM CMBICJIC, YTO BBITIOJTHEHHWE WX MapajljIeIbHO SIBJISICTCST TAKUM KC CaMbIM, KaK ¢CJM Obl OHM BBINOJ-
HSIJIUCH TTOCJICIOBATEIBHO.

4.7.4 TlpocKTHpOBaHUWE MPOU3BOAUTEITBHOCTA

HeobxonyuMo co3naBaTh BO3MOXHOCTH JUISI YAYYIIEHUS ITPOU3BOAUTCIBHOCTH 1000 MHpOpMaLIK-
OHHOM CUCTEMBI. ITPUKIAJIHON CUCTEMBI, CUCTEMBI CIIOBApeid UJIM CUCTCMBbI, B KOTOPO WHTCTPUPYIOTCS
00¢ CHUCTEMBI.

OcHoOBOIT TMOMYyYeHUS TaKUX YJAYYLICHUMN SIBASICTCS HAKOIUIEHWE CTAaTUYECKUX INAHHBIX O YacTOTC
WCTIO/IB30BAHUSI MPOIIECCOB M YACTOTC AOCTYNA U U3MCHCHUIM B 0OBEKTAaX JAHHBIX.

4.7.5 Waentuduxanusi oObCKTOB

Kaxnpiit 06bekT B cpene 6a3bl JAHHbBIX NOMKCH ObITh YHUKATBHBIM. OTO MOXET ObITh JOCTUTHYTO
WY TTYTeM TTPUCBOCHUST KaXIOMY OOBbCKTY YHHKAAbHOTO MMCHU C MCITOTb30BAaHUEM BIOXKEHHOW HepapXuu
ITPOCTPAHCTB UMEH, WU TPU ITOMOILU APYrOoro MCXaHu3Mma.

751 Toro 4ToOBI JaTh YHUKAIBHOE MM B cpeac 0a3bl JAaHHBIX, MOXET ITOTPeOOBAThCS, YTOOBI MMEHA
ObLTM OITpe/ie/icHbl ¢ MTOMOILBIO UMEH BO BHECIIIHEM IPOCTPAHCTBE UMEH.

MmeHeM MoOXeT ObITh MMS, HA3HAUCHHOC IT0JIb30BaTe/IeM WM CUCTEMOI yITpaBIeHUS TaHHBIMMU.

TpeGoBaHre MMECHOBAHUS CYIUECTBYET ST NMPUKIAAHBIX CUCTEM, CUCTEM CJIOBapeil JAPYTrux THUITOB
nHdopManuoHHol cucteMsl. Ecmu umeerca Oojice yeM oaHa cpeaa 0a3bl JaHHBIX B KOMITBIOTEPHOM
cucteMme, Torna Tpedyercs, 4YTOObl OfHA cpelia Oblla OTIMYMMA OT APYTOW.

4.7.6 PacumpeHue cpencTBa MOJICIUPOBAHUST JAHHBIX

CpellcTBO MOACIUPOBAHUS NAHHBIX MOXCT OBITh TUITOBBIM IS CUCTEM YITPABICHUS NAHHBIMM.
OQHOBPEMEHHO MOXET BO3ZHUKHYTH TpeOOBaHUE MOOABISATH TUTIHI JIAHHBIX U CBSA3aHHBIE C HUMU ITPO-
LIECCHI.

[Tpumepom 3TOrO TPeOOBAHUS SIBIIACTCS MOTHASI TEKCTORAsI 00paboTKa B COCIMHCHUU C 00paboTKON
CTPYKTYPUPOBAHHBIX JAHHBIX TUITUYHBIM CPEJCTBOM MOJCIMPOBAHUS JAHHBIX.

4.7.7 Tlomnepxxa JUisl pa3IMUHbBIX CPEICTB MOACIUPOBAHUS TaHHBIX B MHTepdeiice Mobp30BaTes

Crenyetr UMETh BO3MOXKHOCTH OTOOpaXxaTh AaHHbIC B hopMare, MPEeArTouuTacMOM CUCTEMOM YIIpaB-
JIeHUs] JaHHBIMU, U dopmaTte, TMPCAroUUTacMOM IOJIb30BaTeIeM. DTO TpeOOBAHUE CBSI3AHO C TEM, YTO
TOIb30BATE/Ib MOXKET MPEANOYeCTb MAaHUITYIMPOBATh TaHHBIMU B COOTBETCTBUM CO CPEJACTBOM MOJECIUPO-
BaHUS JAHHBIX, OTJIMYHBIM OT CPEICTBA, OOCCITICYCHHOTO CUCTEMOU yIIpaBRIcHUST TaHHBIMU.

4.7.8 KoHTposbHbBIE XKYpHAaIbI

Heobxonumo obectieyuTh BO3MOXKHOCTb COXPaHSITh 3alMcu 00 YCTICITHBIX U3MCHCHUSIX B JIAHHBIX B
0ase JaHHBIX M B HCKOTOPBIX CIy4asix — 3aluch O TPAH3aKIMSIX, KOTOPbIC 3arpaliydBaioT JaHHBIC U
FeHePUPYIOT OTYEThI. DTa 3aMTUCh MOXET BKIIOUATh COOTBETCTBYIOIIME 3HAUCHUS JAHHBIX, MOJPOOHOCTHU
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TPaH3aKIWH U WISHTH(UKAIMIO ITOJIb30BATCIsl. DTH KOHTPOIBHBIE XYPHATHI MOTYT OBITH OIPEAEIICHBI, KaK
TpcOyeMble UTS BCEX JaHHBIX B 6a3e JaHHbIX, H30PAHHBIX TUMOB JAHHBIX WY 3K3EMIUISIPOB OTPENeTsIeMbIX
JAHHBIX.

4.7.9 BoccraHORIeHUE

ba3a naHHBIX JOJKHA UMETh BO3MOXKHOCTb BO3BPATUTBCS K MTPEANIECTBYIONIEMY HETIPOTUBOPEUUBOMY
COCTOSTHHIO. DTO TpeOOBAHHE MOXET BO3HMKHYTb M3-3a OLIMOOYHBIX TPAH3AKIUNA, CUCTEMHOTO cO0s1 WU
MOTCPU XpPaHUMBIX JAHHBIX. YTOOBI YHOBJICTBOPUTL 3TU TPCOOBAHMSI, MOTYT UCITOJIb30BATHCSA PA3MUHbIC
MCXaHU3MBI, TAKWE KaK 3aIllich BCEX U3MCHCHHUM, COENaHHbIX B 0a3¢ JAHHBIX, U COXPAHCHUC PC3CPBHBIX
KONui Bceil 6a3bl JAaHHBIX WA €¢ YacCTH.

MoaupunupoBaHHEIE IAHHBIE, KOTOPBIC pacripeaensiioTcsl B 60/cc 4eM OiHOM 6a3c JaHHbIX, JOXKHbI
ObITh BOCCTAHOBIIEHBI TAKUM O0GPa30M, YTOObl KOHEUHBIA PC3Y/IbTAT UMC/ HCIPOTUBOPCYUBOC COCTOSIHUC
1 COCTOSTHUE 0a3bl JAaHHBIX OBIIO GBI HEIIPOTUBOPEUUBEIM.

4.7.10 Jloruueckoe pecTpyKTypUpoBaHUe AaHHBIX. Peopranusaiiusi dpusnyeckoil namsitu

Jlormyeckoe pecTPYKTYpMpPOBAaHWE NAHHEIX OITpeAesTsIeTcsl KakK MPOLICCC M3MCHCHMST OMpCACIeHUs
JAHHBIX TIOCJIe TOTO, KaK MHMOPMAIIMOHHAS CHCTeMa HCIOJB30BAIaCh B TCUCHUC HCKOTOPOrO BPEMEHM.
3MeHeHUe MOXeT OBITh IOITOJTHEHHEM K CYIIECTBYIONIEMY OIPENe/ICHUIO TAHHbBIX MJTH MOXET 3aKITIOYaTh
B ccOe MOIMGMUKAIUIO YaCTH CYIICCTBYIOIIETO ONpene/ICHUST TaHHBIX.

Peopranmzanus ¢pusuyeckoit maMsITH OIpeAesisIeTcs KaK ITpoliecc U3MeHEHUs NpeICcTaBIeHUS ITOCTO-
SIHHBIX JAHHBIX Ha HOCUTEJIC TaHHBIX.

4.8 JlononnuTeabHble IKCILTYyATAIMOHHBIE TPEOOBAHUS MJIs1 NMOMIEPXKKH YNPaBJieHUs TAHHBIMH B pac-
npeneieHHoil HHMOPMANHOHHOH cHCcTEMe

B pacnipeaeneHHOi MHGOPMAITMOHHON CHCTeMe OOBEKTHI, PUHAMJIEKAIIHWE OOHOW MH(OpPMAaIOH-
HOI cucTeMe, pacTpe/IeNITIOTCs1 Ha iBa Witk 6ostee KoMmribioTepa. Korna pacnpenensieMble OOBeKTHI SIBISIIOTCS
oOBbeKkTaMU 0a3bl JaHHBIX, CUCTEMa SIBJISIETCSA pacIipecjCcHHON CHUCTeMOM 6a3 TaHHEIX.

3anpaniyBaeMas yciyra MOXeT OBbITh TOCTYITHA M3 MHOXCCTBA BBIMUCIUTEbHBIX YCTPOUCTB, BMcIlla-
IOIMX AyOJTMPOBAaHHBIC NaHHBIC.

OKCIUTyaTallMOHHBIC TPCOOBAHMS, 3aBUCSIIMC OT PAcpCAC/ASICMbIX JAHHbBIX, CACAYIOLIMUC:

- yIIpaBJIeHUE PACNpCAC/ICHUCM,

- yIIpaBJIeHWE TPAaH3aKUMCH 0a3bl JAHHBIX;

- CBSI3b;
3KCITOPT/UMITOPT;

- HE3aBUCUMOCTD pacIpeacICHUs.

Hexoropsle U3 3Tux TpeOOBaHMIT TakKKe MPUMECHUMBI K MTH(OPMATIMOHHOUM CUCTEME, KOTOpasl BKJTIO-
yaeT 6ojce yeM OnHy cpely 0a3bl JaHHBIX B CIMHCTBCHHON KOMITBIOTEPHOH CHUCTCMC.

Heobxomumo moamep:kusaTh cpeiy APYTrUX BO3MOXKHOCTEH:

a) paclipelie/IeHHYIO CUCTeMY 0a3bl JaHHBIX, B KOTOPO COCTABHBIE Cpeabl 6a3bl JAHHBIX MPOCKTUPY-
IOTCST TAKUM 0GPa3oM, YTO BO3MOXHO B3aMMOJICHCTBHE MeXIy To0oit mapoif;

6) cucreMy 0a3 JaHHBIX, B KOTOPO#l /Bec Win Gojiee OTACIBHO CITPOEKTUPOBAHHBIE CHUCTEMBI 043
JAHHBIX OOLEIUHSIIOTCS, B OMPEACICHHOM CMBICTIE, MTOCIe TIepUoia pa3ieJbHOr0 UCITOTb30BaHUS U CO3/1a-
10TCST JUTS (PYHKIIMOHUPOBAHUST KaK OJIHA pacripefe/ieHHast cucTteMa 6a3 TaHHBIX;

B) CUTyaluio, B KOTOPO#l Kaxiasi cpena 0a3bl JaHHBIX COTJIACYETCSI MHOXECTBOM CTAHIAPTOB H,
CJICAOBATEIBHO, MOXET B3aUMOJEHCTBOBATh (BO3MOXHO, Ha CIIEIHMATbHON OCHOBE) C IPYTUMHU CpeaaMu
06a3 JaHHBIX, Kaxaas M3 KOTOPBIX OblIa CITPOCKTUPOBAHA OTHEJbHO, HO COIJIACHO TECM K€ CaMbIM
cTaHzapTam.

4.8.1 YmpasieHue pacnpeacicHueM

YnpasiieHue pacripeesieHUeM BKJIOUAeT yrpasieHue hparMeHTanmei, yrpapieHue 1yo1MpoBaHueM
M aBTOHOMUIO MCCTOPACITONIOXKCHMSI.

MoryT UCITONBb30BaThCS TaKUe CITOCOOBI paCIIpeNeIeHUS JaHHbIX:

a) Ha3HAYWTh BCE IK3EMITISIPHI OTPEAESeHHOTO TUIIA HA OAHY cpedy 0a3bl JaHHBIX (HedparMeHTU-
POBaHHBIN CI10C00);

6) HA3HAYUTh MHOXCCTBA 3K3CMITIAPOB JAaHHBIX (BO3MOXHO PAa3jIMUHbIX TUITOB) Ha ABE MW Oosee
cpenbl 6a3 JaHHBIX (TOPU3OHTAIbHAS (parMeHTALMS);

B) HA3HAUWUTh 3K3CMIUISAPHI PAa3TUYHBIX YAaCTECH TOro e caMOro TUIla Ha IBe My Oosee cpedsl 6a3
JAHHBIX (BepTUKantbHast pparMeHTAlUS);

r) KOMOMHANUs MTYHKTOB 0) U B) (KOMOUHUPOBAHHAST FOPU3OHTATLHAS U BEPTUKATbHAS (hparMeHTa-
1us).
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FopuzoHTanpHass parMeHTANUS JAcT BO3MOXHOCTb 3aITUCHIBATH HA BBIYUCITUTEIHLHOM YCTPOUCTBE
TOJIBKO 3K3EMIUISIPBI JAHHBIX, KOTOPBIC OTHOCSITCS K 3TOMY BBIYMCIUTETBHOMY YCTPOICTRY.

Bepruxanbhuast dparMeHTanyst JacT BO3MOXHOCTD 3alTUCHIBATH Ha KOHKPETHOM BbIUMCIUTEIBHOM
YCTPOUCTBE TOMBKO 3K3EMIUISIPBI JAHHBIX, KOTOPBIC OTHOCSITCS K HEMY.

Ecnu dparmeHTanus noamepXXuBacTcs B pacripeieeHHo cpele, To He Tpebyercs, YTOObI MoIb30Ba-
Teab UHOOPMAIIMOHHOM CUCTeMBl 3HA, KakK JaHHbIe (DPAarMEHTUPYIOTCS WM PaCIIPEACISTIOTCS MEXIY
KOMITBIOTCPHBIMM CHCTEMAMYU.

[To mpuynHaMm NPOU3BOAUTEIBHOCTU WM 3AIIUTHI OT COOSI KOMITBIOTCPHON CUCTEMBI HEOOXOAUMO
obecTnieuuTh KOMUIO BCeit 6a3bl JaHHBIX WIIU ee YacTu. Takue my6aIupoBaHHbIC JAHHBIE MOTYT XPAHUTLCS B
KOMIIBIOTEPHOI cucTeMe, OTIUYHOI OT TOM, B KOTOPOM JaHHbIE MePBOHAYAIbHO CO3MAIOTCS U B IAJIbHEH-
meM yrpagnsiores. TpeboBaHue s pparMeHTallUM MOXET ObiTh OOBCAMHCHO C TpcOOBaHUEM AyOIUpPO-
BaHUS TakK, YTOOBI KOITMM MHOXeCTBA (PparMCHTOB HA3HAuYalWCb Ha IBC WM 0oJjice cpelbl 6a3 JTaHHBIX.
Nudopmanusi o ToM, Kakue OOBEKTHI, B KaKOUl cpeac JAHHLIX SIBASIOTCS AOCTYMHbIMU, JOJDKHA OBITh
JOCTYITHA (TIPSIMO WJTY HETTPSIMO) B KaXIoU cpene.

Heobxonrmo nMeTs BO3MOXHOCTh YITPABASITh COACPKAHUCM TOUYHBIX KOTIMi1, KOraa AJaHHble OOHOB-
JIIOTCS. AJITOPUTMBI, KOTOPBIE 00ECTICUUBAIOT KOHTPO/b TOUHBIX KOTMM, JOMXKHbBI TAKXKC rapaHTUPOBATh
OOHOBIICHUST B TPAH3aKIIUSIX.

TpcboBanus njst AyOMUpPOBaHMS NAHHBIX Ha Pa3iMYHbIX KOMIBIOTCPHbBIX CUCTCMAaX NOJDKHBI OBITh
aJipecoBaHbl B CBSI3U C TpeOOBAHMEM JUISI KOMITbIOTCPHbIX CUCTCM ObITb aBTOHOMHBIMU, HACKOJBKO 3TO
BO3MOXHO. Takue TpeGOBAHUST OTHOCSITCST K TTPOU3BOAMTCIBHOCTH, AOCTYMTHOCTH JaHHBIX B TcUeHUE cOOsT
CBSI3U U K aIMUHUCTPATUBHBIM BOIIPOCAM, TAKMM KaK YYCT CUCTCMHbIX PCCYPCOB U MACHTU(dUIIMPOBaHWE
OJIb30BaTEJICH.

4.8.2 ¥YnpapneHue TpaH3aklyeil 6a3sl JaHHBIX

Heobxonnmo cUHXpOHU3UPOBATH ACUCTBUS JIOKAAbHBIX CUCTCM YIIPaBJICHUS TPaH3aKLMCI, YTOOBI
rapaHTUPOBaTh, UTO U3MCHCHUS B paciipefesIeHHbIX JaHHbIX 3aKaHYMBAIOTCS] HCTIPOTHBOPCYMBBIM COCTOSI-
HMEM JUTST KaXI0# 0a3bl JaHHBIX, a TAKKe JJIST BeeX 0a3 JaHHBIX.

O0paboTka B OTHOI KOMITBIOTCPHON CUCTCMC MOXKCT OCYLICCTBIISITLCSI NMapalicibHO ¢ 00pabOTKOI B
Jpyroil KOMITBIOTCPHOU cucTemMe O¢3 BIMSIHMSI HA LCJOCTHOCTb AAHHBIX B KAXAOW M3 KOMITbIOTCPHBIX
CHUCTCM.

4.8.3 Cpsizu

Heobxomumo obecrieyuth HHOOPMAIIMOHHEIM CUCTEMAaM BO3MOXHOCTD CBSI3BIBATLCS APYT C JPYTOM.

Hns obmeHa 0O6BEKTOB JaHHBIX HEOOXOAUMO, YTOOBI CPEICTBO MOACTUPOBAHUS JAHHBIX, B COOTBET-
CTBUU C KOTOPBIM OOBEKTHI JAHHBIX CTPYKTYPUPYIOTCS, OBUIO UCITOIH30BAHO B KAXKIOW U3 KOMITHIOTE PHBIX
CHCTCM.

Heobxomumo UMeTh CpelCTBa, KOTOPBIC IMPCIOTBPALIAIOT MOTEPIO IEJOCTHOCTH 6a3 JaHHBIX U3-3a
TAKHUX BUAOB COOS CBSI3U:

- COOOIIICHNE MOXET OBITh MOTECPSTHO BO BPeMs TIepeaadl;

- COOOIlIleHHe HE MOXET ITOCTYNUTh B HAaIJCKAIICM BUAC M3-3a OIIMOOK TPAHCISIIIMM U PEeTPaHCIsI-
IUH;

- IIPM HCKOTOPBIX OOCTOSITEIBLCTBAX COOil CBSA3M TPYAHO OTIUUUTH OT COOSI HA YAAIEHHOM BBIMMCITH-
TEJILHOM YCTPOMCTRBE.

CrenyeT omnpeneauTbs HeoOX0AUMYIO CTCITCHb AyOTUPOBAaHUS TaHHBIX.

4.8.4 DKCIIOPT—UMITOPT

JaHHbBIC 3KCIIOPTUPYIOTCS U3 OMHOU Cpeibl M MUMIIOPTUPYIOTCST B Apyryio. st aToro HeobGXxoaumo
VMMCTB KOITMIO YacTU WJIW Bceil 6a3pl JaHHBIX, C OMpPEAe/ICHUCM JaHHBIX WK 6e3 Hero. OQHaXIbl 3KCTIOp-
TUPYCMbIC JTAHHBIE MOTYT OBITh UMITOPTUPOBAHbl BO MHOTUE JIPYTUE CPEIbI, C€CIIM 3TO TPeOyeTcs, a Takxke
COXPAHSTHCS.

4.8.5 HezaBUcUMOCTB pacIipeaecHUs

[MpuxnaaHoil mpolece AOTKEH MUMCTh JOCTYIT K JAHHBIM B pacnpeAcsicHHON 6ase DaHHBIX TAKUM
00pazoM, yToObI OH HE 3aBUCET OT TOTO, KAK MOTYT OBITh PACIIPC/IeICHbI JAHHBIC,

5 IlTapsl ypoBHeil U CBSI3aHHbIX NMPOLECCOB

5.1 Ilaps1 ypoBHeii

KoHeTpykuus «mapa ypoBHEU» SIBIsIeTCSl CITOCOOOM OOBSICHEHUS CBsi3eil Mexay Ga3oif JaHHBIX U
cxeMolt. I'papuueckoe npeacTaBiIeHUE HA PUCYHKE 7 MPUMCHSICTCS U WLTIOCTPALIMU COEIUHEHUS 0a3pl
JaHHBIX C €C OITPCACIICHUCM.
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Cxema

Ba3a gaHHbIX

PucyHok 7 — KOHCTpyKIiHs «Iapa YpoOBHEH»

BrausgHue KOHCTPYKIMH «Iapa ypOBHEil» COCTOMT B TOM, UTO Kaxkaas 6a3a JAaHHBIX COOTBETCTBYCT
CTPYKTYpe JAHHBIX, OINpPCACICHHON B CBA3aHHOM ¢ Hell cxeMe. 3HAUCHMS JAHHBIX B 6a3e JIAHHBIX MOTYT
06pabaTbIBATHCS TOJIBKO MPOIecCaM MAHUITYTUPOBAHUS JAHHBIMU, CBSI3AHHBIMH CO CXCMO# 6a3bl JAHHbIX.
Cxema ycTaHaBIUBAET TOUHYIO (popMmy paspelieHHON 06paboTku. T103TOMY KOHCTPYKLUS «I1apa YPOBHCH»
WLTIOCTPUPYET CPEACTBO /1 JOCTUKEHUS HEeTIPOTUBOPCUUBLIX OTNCpallMii MAHUITYIMPOBAHUS AAHHBIMMU.

[TpeacrapneHue ¥ UHTEPNPETANMS 3HAYCHUYM JAHHBIX 3aBUCAT OT cxeMbl. OOGpaboTKa He MOXCT
OCYILICCTBISATHCS 10 TEX IOP, MTOKa cXeMa He OyaeT ompeacicHa v akTuBHa. Koraga TpeOyroTess UBMCHCHUS
B CXeMe, TOTJa CRsI3aHHas ¢ Hell 6a3a JaHHbIX JOMKHA ObITh TAKMM 00pa30M MU3MCHCHA, YTOGKI ITOANCPKHU-
BaTb HEITPOTUBOPCYUBOCTD.

5.1.1 bnokupoBaHue nap ypoBHei

KoHkperHas cxeMa HE TOABKO OIpedelisicT JaHHbIC, HO W caMa SBASICTCS HAOOPOM CJIOXKHBIX
00BEKTOB JIAHHBIX, KOTOPBIE JOMKHBI ObITh CO3JaHbl M 3aLUUIICHBI U MOTYT ObITb MOAU(ULHPOBAHLI.
CpenacrBa yIpaBieHUsS NAHHBIMU SIBSIIOTCS MPUTOAHBIMM sl yOpaBAcHUS cxeMamu. Cxema B nape
YpOBHEH MOXeT ObITh IpcicTapicHa B 0a3c JaHHBIX 0oJjice BbICOKOTO YPOBHSI, CTPYKTypa JaHHbIX
KOTOPOW MOXET ObITh OIpeic/icHa cXeMoil 0oJicc BBICOKOrOo ypoOBHS. DTa 0a3a AaHHBIX M CXcMa
COCTARJSIIOT JIpYTylo, 6ojiee BLICOKYIO Mapy ypoBHciH. Bc mapbl YpoBHCIH MOTYT ObITh «OJOKUPOBAHBI»,
KakK IoKa3aHoO Ha pUCYHKe 8.

Cxema-2
Bkrovyaet o ’
npeacrasneiue —p» | basa gaHHbIX-2 Xema-
cxembl-1

Ba3sa aaHHbIX=-1

PucyHok 8 — BiiokupoBaHue aphbl ypoOBHE

B cooTBercTBUM ¢ pucyHKOM 8 6a3a mJaHHBIX-1 commacoBaHa co cxemolii- 1. JlaHHbic B 6a3¢c JaHHbIX- |
MOTYT ObITb 00paGoTaHBI MpONECcCaAMU MAHUITYJTMPOBAHUS JAHHBIMU, KOTOPbIC COCAMHCHBI CO CXCMOI-1.
ba3a naHHbIX-2 COOTBETCTBYET CXxeMc-2, U HaHHBIC B 06a3e JaHHEBIX-1 MOTYT ObITh 0OpabOTaHbl MpoLICCCaMU
MAaHUIYJUPOBAHUS JTAHHBIMU, KOTOPbIC COeMWHEHHBI co cxemoit-2. IlpenctaBiacHuc cxembl-1 B 6a3c gaH-
HBIX-2 SBSCTCS WCXOMHOI cxeMoii. VIcxonHast cxemMa MoXeT OBITh BblOpaHa M3 0a3bl JaHHbIX WM,
Ha000pOT, 00pabaThIBaThCS OMepaTOpaMy MAHUITYJTMPOBAaHUS JAHHBIMU TOYHO TaK KC, KakK W J100bic
JaHHbIC B 0a3e JaHHBIX.

JIBc napnl ypoOBHEHM HAXOJSITCSl HA Pa3HBIX YPOBHSX ompeAelicHUS JaHHbIX. Ecnu cxeMa-2 (pucyHok 8)
MOXeT WMCTb TpEACTaBlIcHUEe B (POPMC 3K3EMIUSIPOB NAHHBIX, 3AMMCAHHBIX B 0a3e¢ NAHHBIX, TO IMOHSITUC
GJIOKUPOBAHMST MAap YPOBHEH e€CTh PCKYPCUBHOE ITOHSITUE W MOXET UCITO/b30BaThCsl ABYMS1 M 0oJice MapaMu
ypoBHCii. PeKypcust octaHapmiBaeTcs, KOrAa ofipenesleHe JaHHBIX OOJBLIC HC MOXCT MOAMGULIMPOBATHLCS.
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O06o0b61IeHHOE GIIOKMPOBAHUE Map YPOBHEH MPUBEACHO Ha PUCYHKE 9.

(N+1)
cxema

(N+1) (N)
6a3a AaHHbIX Cxema

(N)

6a3a faHHbIX

PucyHok 9 — O6o0uieHHOe OJI0KUPOBAHUE TAp YPOBHEH

O61mme Metku N 1 N+1 Hcnosb3yioTes, 4TOObI [ToKa3aTh 00Iee BRICOKWE YPOBHU MTPU PACCMOTPEHUHU
0B111X CBOMCTB.

briokupoBaHue nmap ypoBHei ITPOUCXOIUT C MOMOILIbIO CBA3BIBAHUS CXeMbl Maphl yposHeil (N) ¢ 6a3oit
JAHHBIX ciIeaytorei maps! yposHeit (N+1). ITeppast HaswiBacTcst cxeMoit (N), Bropass — 6aszoif naHHbIX (N+1).

Peanuzanus 6a3pl JaHHBIX BKITIOUACT B CCOST IPOIIECCHl CO3MAHMS U TOJICPKKH OTIpeIecHUIN JaHHbIX.
DTU omnpeAeIcHUS CTAHOBSATCS JOCTYITHBIMU JUTSI TPOIIECCOB MAHUITYTUPOBAHUST JAHHBIMU, 3aTCM BbITOJI-
HAIOTCA OIcpaluu BbI60pKI/I u MOHMd)MKaLIVIYI JAaHHBIX B 633(2 JAHHbBIX.

PucyHnok 9 wimiocTpupyeT ITpUBeICHHbBIC BBIIE IPOIECChl CICAYIOIIUM 0Bpa3oM:

a) 6a3a nanHbIx (N) MMpeacTaBageT JaHHbIe, (AKTUUSCKU MTPeIHA3ZHAUYCHHBIC A1 MAaHUTIYJIMPOBAHUS
Ha ypoBHe (N);

0) cxema (N) mmpeacrasisieT cXeMy, CIIOCOOHYIO YIIPaBIIATh MpoLlcccaMu Ast napbl ypoBHelt (N). DTta
CXeMa COIEPXUT OIpeleIcCHUS OAHHBIX TOMBKO A8 6a3el naHHEIX (N);

B) 0a3a maHHbIX (N+1) comepXuT onpenencHus JAHHBIX, KOTOpBIE ObUTM CO3JaHBI B TEYEHHUE IPO-
recca MpoeKTUPOBaHUst 1Jist 6a3sl JaHHBIX (N) M IMOLIepXUBAIKCH B TeUeHUE CUCTEMHOM orepanuu. basa
nanHbIX (N+1) MoXeT TakKe cCoAepXaTb APYrUC JaHHBIE, TaKKe, HAIPUMeED, KaK OITUCAHUST 3TUX OIpeie-
JICHUY NTAHHBIX U ITPOEKTOB YW OTMUCAHHs MPOLICCCOB, KOTOPHIE UCITONB3YIOT UX;

r) 6asa maHHeix (N+1) MoXeT coaepxXaTb MpejicTaBiIeHusT ofHON Wi 6osee cxeM (N) B UCXOIHOM
opme. Tlocne Toro Kak onHa U3 3TUX UCXOOHbIX cxeM (N) ObDIa BRIGpaHa, aKTUBU3UPOBAHHEIN ITpoOLIECC
MOXCT OBITh MCTIOb30BaH, YTOOBI KOHBEPTUPOBATH UCXoiHYI0 cxeMy (IN) B hopMy, HA3BIBAEMYIO OOBEKTHOM
CXeMOW, TaKUM o0pa3oM, 4ToObl Moria ObIThb 3aMOTHEHA CBgI3aHHas ¢ Heil 6a3a naHHbIX (N). Mcxonnas
cxeMa (N) MoxXeT ObITh aKTHBU3UPOBaHa 00Jice UeM O/IMH pa3, ¥ KaX/ias akKTUBU3AIUS CO3/IaeT OTACITBHYIO
00BeKTHYI0 cXeMy (N) co cBSI3aHHO# ¢ Heil 6a30if JaHHBIX (N), KOTOpasi MOXET 3aITOTHATECS, UCITONB3YS
MPONECChl MAaHUMYJIUPOBAHUS AAHHBIMU.

broxupoBaHuc MMceT napy caMoro HU3KOro ypoBHS, JUTSI KOTOPOi#l JaHHBIE Ha 6oJiee HU3KOM YPOBHE
3TOM TMapbl HC COACPKAT AAaHHbBIC O CXCMC U CC KOMITOHEHTAX W, CJIeOBATEeIbHO, HE MOTYT OBITh aKTUBU-
3MPOBAHBI. DTa Mapa ypoOBHCH SIBJISICTCS TOTAA YACThIO MPUKJITAJHON CUCTEMBI, U JJaHHBIE Ha 60jiee HU3KOM
YPOBHE 3TOM Mapbl YPOBHCH SIBASIIOTCS NMPUKIATHONU Ga30if TaHHBIX.

BriokupoBaHKC TakKe UMCCT Mapy CaMoro BBICOKOTO YPOBHS, JUTSI KOTOPO#M cxeMa Ha GoJiee BEICOKOM
YPOBHE TMapbl YPOBHCH HC 3aMUCHIBACTCS B 0a3e JAHHBIX GoJiee BHICOKOTO YPOBHSI. DTa cXeMa SIBIISICTCS
TOTJa HesIBHOU B CPCACTBC MOAC/IMPOBAHMS AAHHBIX, UCIIOJB3YEMOM CUCTEMON YIpaBIeHUs JaHHBIMU.

5.2 3aBuCHMOCTDb NAp YpOBHell OT CpelCTBA MONEIHPOBAHNS JAHHBIX

Koncrpykiinsa «napa ypoBHei» M MOHSITUC CPeICcTBa MOACTUPOBAHMST JAHHBIX TECHO B3aUMOCBSI3aHEI.
CpeactBo MoAeMPOBaHUsl JAHHBIX 3aK/loyacT B ce6Gsi MHOXECTBO ITPaBUJI CTPYKTYPUPOBAHUS JAHHBIX U
CBSI3aHHOE C HUM MHOXCCTBO MpPaBW MaHUIYTUPOBAHUS JAHHBIMU.

5.2.1 ITapsl ypoBHCH M MpaBuia CTPYKTYPUPOBAHUS JAHHBIX

CpelcTBO MOJICIMPOBAHMST JAHHBIX BKJIIOYAET COBOKYITHOCTH IIPABMJ CTPYKTYPUPOBAHUS JIAHHBIX,
KOTOPbIC JOJIKHBI OBbITb MCIMOJb30BAaHbI 4714 OIMpEAETICHUA CXCMBI. DtH ITpaBHJIa BKITIOYAIOT IIpaBUJIa JUJIA
onpeAcaeHUs] OrpaHUUCHUI, KOTOPbIC MOTYT OBITh YacThIO cXeMbI. Kaxnas cxema NOJXKHA OBITH MMOJTHOM U
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HeTPOTUBOPEUUBON B COOTBETCTBUU C IMPABWIAMU CTPYKTYPUPOBAHUS HAHHBIX U CBI3aHHOIO C HUMHU
CPe/ICTBA MOACTUPOBAHUST TAHHBIX.

5.2.2 Tlapsr ypoBHeit ¥ IpaBuia MAHUTTYTUPOBAHUS HJAHHBIMU

CpencTBo MOAEIUPOBAHUS JAHHBIX TakXe BKITIOUACT IMpaBuia il CEMAaHTUKU TTPOIIECCOB MaHUITY-
JYpoBaHUs AaHHBIMU. g cxemsl (N) orpaHUYeHUsI, KOTOPbIC OCHOBBIBAIOTCS Ha MPABUIIAX CTPYKTYPUPO-
BaHUsSI JAHHBIX, TaKXKe OKA3bIBAIOT BIUSHUC HA CEMAHTUKY OOHOBJICHUS IPOLICCCOB MAHMITYTUPOBAHUS
JAHHBIMU, BBITTOTHSIEMBIX Hal 6a30il AaHHbIX.

5.3 Ilapsi ypoBHeii U CBSI3aHHbIE ¢ HUMH NPONECCHI

HaHHble B 6a3e TaHHBIX MOTYT OBbITh MTOJYUYEHB! UM MOAUMUIUPOBAHBI cepueii MpoIeccoB MaHUITy-
JUpoBaHUsl ODaHHBIMU. KpoMe TOoro, eciu 4acTh 3THUX JAHHBIX BKJTIOYACT HMCXOAHYIO CXEMY, TO MOXHO
BBITIOJTHAITh AKTUBU3UPOBAHHBIN MIpOIlecC HAll JAHHBIMU.

Pucynku 10 u 11 MITIOCTPUPYIOT, Kak MpaBUila CTPYKTYPUPOBAHUS JAHHBIX, MCITONb3yeMble IS
ompeneneHus: cxeMbl (N+1), BIUSIOT Ha MpOLIECCh MAHUITYJTUPOBAHUS NaHHBIMU B 6a3e gaHHBIX (N).
Mcrnonb3yioTes cleayloiye naTh MPoleCcCOB MaH UITYIUPOBAHUS JaAHHBIMU: 1) — BBIOUpATh, 2) — aKTUBU-
31UpOBaTh, 3) — CBA3BIBATH C ITpaBUJIaMU MaHUIYIUPOBAHUS JNAHHBIMU, 4) — CBA3BIBATL C IIpaBUIaMU
CTPYKTYPUPOBAHUS JaHHBIX, 5) — BRIOMpATh WM MoaucunupoBaTk. [lepeuncnenus ot 1 1o 5 o6o3HavaoT
IIaryd, KOTOpbie OOBSICHSIIOTCST Ha CHCAYIOIIMX pucyHKax. PucyHku 10 u 11 gBisioTcss paciuupeHuem
pUcyHKa 9 11sT TOro, YTOOBI [MOKAa3aTh AKTMBU3AIIMIO, CXEMHbBIE COCAMHCHUS, NIPOMEXKYTOYHBIC BBIOOPKH
JaHHBIX, MOJATOTOBKY U JICHCTBUE OPYTUX ITPOTICCCOB MAHUIYTUPOBAHUS JIaHHBIMU.

(N+1)
cxema
(N)
(N+1) 1.(N+1) UCXoaHas 2.(N+1) N)
+ BbIGupaTh cxema aKTMBU3NPOBAaTb
6a3a AaHHbIX cxema
(N)
6a3a paHHbIX
Pucyrok 10 — CosnaHue nmyctoii 6a3bl JaHHbBIX
(N+1) 3. Mpaeuna MaHUNyNUPOBaHUA AaHHBIMU
cxema
4. MNpasuna cTpyKTYypUpOBaHUs
AHHbIX
(N+1) N) a
6a3a gaHHbIX cxema
l 5. Mpouecc
(N) Bribopi MaHUMynNMpPoBaHus
6a3a gaHHbIX AaHHbIMU (N)
Bcrasku, Moaudukauuu, yaaneHus

Pucyrok 11 — CBs3biBaHUE U MAHUMYJIMPOBAHUE NAHHBIMU
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Crenyrouye 1maru ofmuchIBalOT COOTBETCTBYIOIINE npoiiecchl (pucyHku 10 1 11) ¥ IMOKasbIBAIOT, KAk
MTPaBUJIA CPENCTBA MOJCIUPOBAHUS JIAHHBIX IAI0T BO3MOXHOCTD IPOLECCY MAaHUITYTUPOBAHUS JaHHBIMU
(N) KoppeXTHO yIpasisaTh 0a30i naHHbIX (N).

Hlar 1. ITpouecc MaHUTyIMPOBAHUS JAHHBIMU BBIOUpaeT UcxoaHyio cxeMy (N) M3 6a3bl JaHHbBIX
(N+1), ucrons3ys nmpaBuiia U CTPYKTYpbl AaHHBIX cxeMbl (N+1). [IpencraBrenus ucxonHoi cxemsl (N)
B 6a3e gaHHbIX (N+1) gBASIOTCS MOCTOSHHBIMU JaHHBIMU, KOTOPBIC MOTYT ObITh MOAM(DUIUPOBAHBI.
Ucxonnas cxema (N) nocie BEBIOOPKHU MOXKET UMETh UM HE UMETh (hOpMY ITpeICTaBICHUS ITOCTOSTHHBIX
naHHbIX. Hampumep, onepaliydst BBIGOPKK MOXKET ITPOCTO YCTAHABIMBATD ITPU3HaK B 6a3c ganHbIx (N+1)
WU MOXET BbIOpaTh JaHHbIe U3 0a3bl n1aHHbIX (N+1) 1 XpaHUTh ux B 6a3e JaHHBIX, OTIMYAIOIICICS OT
TOH, B KOTOPOi1 XxpaHuTcs 6a3a naHHbIX (N+1). OTa apyras 6a3a 1aHHBIX J0KHA TAKXKE COOTBETCTBOBATh
cxeme (N+1).

Ilar 2. UcxonHast cxema aKTUBU3UPYETCST, YTOOBI CO3AATH OOBCKTHYIO CXEMY U ITYCTYIO 0a3y JaHHBIX
(N). OcyiuecTrisieTcsl aHaau3, KOTOPBIN MPEAIIeCTBYET aKTUBU3AIIMHU, JIJII TapaHTUM TOT'0, YTO MCXOAHAas
CXeMa eCThb UCTMHHas cxema. Takoil aHamM3 MOXeT ObITh BBITTOJTHEH B IICJIOM MJIM YACTUYHO C ITOMOIIBIO
rpolecca MaHuIynupoBanust AaHHbIMU (N+1), BRITTOTHSIOMIETO BRIOOPKY, € ITOMOLIBIO APYroTo Mpoliecca,
KOTOPBII aHATU3UPYET UCXOAHYIO CXEMY, WM B CBSI3YM C aKTHBU3ALMCH.

AKTUBU3AIMS MOXET 3aKaHYMBATHCS U3MEHEHMWEM ITPHU3HAKA, CBSI3AHHOIO C IPCABAPUTEIBHO BbI-
opanHolt cxeMmoii (N) B 0aze nanHHbIX (N+1). ATpTepHAaTUBHO aKTUBU3AINST MOXKET 3aKaHUYUBATbCS (PU3U-
yeckuM JBuxKeHueM pgaHHbIXx (N+1) u usmeHeHueM ¢dopMbl mpeiacrapicHus. B oboux ciayyasx
AKTMBU3UPOBAHHASI CXeMa JI0/DKHA ObITh 3allUIIeHA OT JI000r0 UBMEHEHHUSI, KOTOPOC OCYIICCTBIISIIOCH Obl
B 0a3e IJaHHBIX, HC COOTBETCTBYIOIICH CXeMe.

[lar 3. TlpaBuia MaHUITYTMPOBAHUS AAHHBIMU, KOTOPBIC YIIPABISIIOT ollepalyeil mpoiiccca MaHu-
nyaupoBaHus JaHHbIMU (N), uMest 10cTyIl K 6a3e gaHHbIX (N), SIBISIOTCS TEMU Xe CAMbIMU WM OCHOBAH-
HBIMU Ha ITpaBujIax, CBI3aHHBIX co cxeMoil (N+1).

[ar 4. Kaxnelit mpouiecc MaHunyauposaHus gaHHeIMU (N), KOTOpbIi JOAXKCH UMCTb JOCTYI K 6a3e
naHHbIX (N), CBSI3bIBACTCS € MMPABUWIAMU CPE/ICTBA MOIETUPOBAHUS JaHHbIX B cxeMe (N+1). Korna ypoBcHb
(N+1) siBgercst caMbIM BBICOKUM YPOBHEM, 3TO CBSI3bIBAHMC HCSIBHOC.

[ar 5. Jns Toro 4ToOBI MpollccC MAaHWTYJIMPOBAHHMSI MOT UMCTb JIOCTYN K 0a3c aaHHbIX (N), cxeMa
(N) nomxHa ObITh aKTUBHOIA.

Hlaru 1 u 2 obecrieynBaioOT co3naHue MycToil 6a3bl AaHHbIX. LLlar 3 aciacT onpeacicHHOM CBA3b
MEXAY CPEICTBOM MOIEIMPOBAHMUS JAaHHBIX, ONpeAeJeHHEIM Ha ypoBHe (N+1), U ImpolieccoM MaHUITy-
aupoBanusl gaHHbIMU (N). OTOT LIAr AcjJacT SIBHBIM BaXHBI aTpuOyT OJIOKUPOBAHUS Iap YpPOBHEIA.
O06¢ napbl ypoBHCH TpeOyIOTCS 151 TOTO, YTOOBI MPOIECCHl YITPaBJIeHUS JAHHBIMU MOTJIU OCYIIECT-
BIISITbCSI KOPPEKTHO.

CBsI3pIBAaHME MOXET OBITH BBIMOJHCHO Pa3TMUHBEIMM CITOCOOaMU (HalmpuMep, ¢ ITOMOIIBIO CCBUTKY Ha
CXeMy WIH C ITOMOIIBIO OOBEAWHEHHWSI CXCMbI Mponecca) U B pa3IMyHbIE MOMEHTHI BpeMCHHU (Hammpumep,
MPYU BBITTOJTHEHUW WU TIPU KOMITWISILMK). CAeaHHBI BBIOOP MOXET BIMSTH Ha BPCMSI BbIMOJHEHUS,
ITPOCTPAHCTBO MAMSTH U ITOMJICPXKKY HEMPOTUBOPEUMBOCTH MPOIIECCOB U CXeMBI BO BpPcMsl MoauduUKamu
nmocJjieiHeid. B mpoTuBHOM ciryyae BbIOOP HC BJIMSIET Ha pe3yNbTAaThl ITPOLICCCOB.

5.4 MHorokpatHoe CBSI3bIBAHHE

IMponecc MaHUITYIMPOBAHUS JAHHbLIMU MOXeT OBITh MHOTOKPATHO CBsI3aH cO cXcMaMU. C MOMOLLBIO
3TON CIMOCOOGHOCTU KOHKPETHBI 0OBeKT 6a3bl JAHHBIX MOXET ClleNaTb YPOBEHb HC3aBUCUMbBIM, TO CCTh K
00BEKTY MOXET OBITh NOCTYN U3 MPONECCOB Ha Gojiee YeM OJHOM YPOBHC.

5.5 Ynpasaenue AoCTYNoM sl map ypoBHeH

Bce nanHbIe SIBISIIOTCSI CYOBEKTOM JiJisl YIIPpAaBIEHUS JOCTYNOM, U B 4.6 onucaHo, KakK 3TO MOXCT
BBIPAXaThCSI B TEPMUHAX ITPUBWICTUN, OTHOCSIIMXCS K THUITy AaHHbIX. MAcHTUdUKATOpP, KOTOPBIN
OTHOCHUTCSI K ITOJIb30BATENI0 MJIM MpOrpaMmMc, ACHCTBYIOIIEH OT MMCHHU MMOJAb30BATCHSA, MOXCT ObITh
HE3aBUCUMBIM OT ypoBHS. [IpuBuierusi, Koropas OTHOCUTCS K YPOBHIO AaHHbIX (N), HaXoauTcsl Ha
ypoBHe (N+1).

5.6 Momudukanusi cxeMbl

Hco6xoamMo MMeTh BO3MOXHOCTE UBMEHSITh CTPYKTYPY 0a3bl AaHHBIX. DTO 03HAYACT, YTO CBSI3aHHAs
C Hel cXxcMa JoJDKHA ObITh MoaudunupopaHa. [Tocie Toro kak cxeMa MoaWMdULMpoOBaHa, JAHHBLIC U3
MepPBOHAYAbHOM 6a3bl JAHHBIX HEOOXOAUMO KOPPEKTHO MPEJCTABUTb B COOTBCTCTBUM C HOBOW CXEMOIA.

DTO MOXHO BBITOJHUTL C MOMOIIBIO MOAMMUKAIIMU UCXONHON cXeMbl B 0a3e naHHbIX (N+1),
aKTUBU3HUPYsl ce, YToOBI co3iaTh HOBYIO cxeMy (N) u myctyio 6a3y naHHbix (pucyHok 10), u nepenasasi
IepBOHaya/ibHbIe JaHHBIE B HOBYIO 6a3y naHHbIX. [Torraropast MonudUKaLKsl MOXET TAKXe ObITh UCITO/b-
30BaHa, YTOObI YIOBIETBOPUTH 3TO TPeOOBAHUC C TeM Xe 3(P(PEKTOM.
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6 ApxuTeKkTypHas Monejb

6.1 IlousTisa MoJenupoBaHAs

ApPXUTCKTYpHAsT MOICIb BBIPAXACTCS B TCPMUHAX ITPOIICCCOPOB, KOTOPBIC B3aUMOICHCTBYIOT Kak
KJIMCHT W/WIK cepBep. DTU TEPMUHBI UCTIONB3YIOTCS A CCHUIOK Ha MPOUECCOPhI, KOTOPBIC BBITIOIHSIIOT
byHKIMU UIT KOHKPETHOTO B3aUMOJEHCTBUSI.

[Tponiecccop obecreynBaeT YCIYTH YITPABICHUST JAHHBIMU, KOTOPbIC UCTIONB3YIOTCS APYTUMHU TTpoTiec-
COpaMu, UTOOBI MPEACTABUTH BO3MOXHOCTH UH(MOPMAITUOHHON CUCTEMBI.

[Tpu B3auMOACHCTBUY KIUEHT — CEpPBEp KIIMCHT ICIAeT 3apoc Ha YCIIYTY, BKITIoUas JTI00bIc 3HAUCHUS
JAaHHBIX, Tpebyemsle Mg 3Toi yeryrd. CepBep 0GeCcIIeyrBaACT OJMH U3 CICAYIOIIUX OTBETOR:

- yKazaHue, YTo 3amnpaliuBaecMas yciayra 3aBeplieHa;

- Habop JAHHBIX, KOTOPBIN SIBNISCTCS PE3Y/IbTATOM 3aIpPalliuBacMOil YCIyry;

- cooOIIeHue, YTO yCIIyra HelOCTYITHA;

- coOoO0lIeHYe, YTO 3aMpaliyBacMble JAHHBIC HEIOCTYITHHI.

Kaxaerit mpolieccop N0MXKEH ONPEAeTSIThCS BHEIIHUM UHTEP(eiicOM, KOTOPBIM OH MPEACTaBIISICT KakK
cepBep. DTOT cepBep HOMKEH ONIPEHe/SITh YCIYTM W TUIT JAHHBIX, K KOTOPBIM IPUMCHSIOTCS YCIIYTU.
B3aumoneiicTBre mpolieccopa ¢ IPYTMMU cepBepaMy OTHOCUTCS K 3aJadaM MONEIUPOBAHMUS.

Kaxngprit nporieccop gBisieTcsT 3K3eMIUTIPOM HeKoToporo kiacca. Kiacc ompenensieT yeiayru, obdiue
JUTST BCEX ITPOLIECCOPOB, KOTOPBIC SBISAIOTCS 3K3eMILISIpaMyl Kiacca. HexoTopble K1acchl ONMpeAessiioT THTI
JAHHBIX, K KOTOPBIM MPUMEHSIOTCST YCIYTH, HEKOTOPBIC SIBJISIIOTCS OOIICIICAeBBIMU, KOrJa 3K3eMILISP
TpeOyeT OTACTBHOU CXeMBI, YTOOB! ONPEACIUTE JaHHBIC, K KOTOPBIM YCIYTU MTPUMEHSIOTCS.

[Tporieccop MOXeT OBITH KITUEHTOM MHOTMX CEpPBCPOB B JIIOOOE BpPeMsl; HECKOIBKO CEPBEPOB MOTYT
MMOANEPXKUBATL HECKOJIBKUX IMTApaIeIbHBIX KITUEHTOB.

s Gonee AeTaaTbHOTO OMUCAHUS APXUTEKTYPHOU MOAEIU HEOOXOAUMO HUCTIONb30BaTh:

- chenuanM3anyio, rae MoAKIAcC ObIIero Kiacca MponeccopoB onpeaesieTcsT Kak UMeIoui HHA-
BUIyaTbHbBIC UMS U YCIIYTHY, KOTOPBIE SIBJSIIOTCS AOMOTHUTETBHBIMU WK MOIUDUIUPOBAHHBIMU (popMaMu
yCITyT oflLero Impoteccopa;

- JIEKOMITO3UIINIO, TIC YCITYTH KJIacca IIPOIIeCCOPOB ITOKAa3aHbI Kak obeciieyuBacMbIc IByMsI MITH Gostee
KJlaccamy ITPOLeCCOPOB C B3aUMOMCHUCTBUSAMU MEXIY HUMU.

6.2 OOmas Mozeb YIpaBAeHHs JaHHBIMH

OO01as MoaieNb YIIPABICHUST AAHHBIMY MTPEACTABISICT XapaKTCPUCTUKU KITACCOB MPOIECCOPOB, OOLIUX
IUTST BCero ympapieHUs AaHHbIMU. COCTaBISIOIMMU OOIIC MOAEIU YMpAaBIeHUST JAHHBIMU SIBJSIIOTCS
obiasg Gaza AaHHBIX, oOIIasi cXeMa, KOHTpoJuiep obmieit 6a3bl JAHHbIX, IMOJB30BATENb M ITPOLICCCOP
ITOJTh30BATEIS.

DTa MOJIeNIb OCHOBBIBAETCS HA XapaKTepUCTHKAX Kiacca «oOulasi 6a3a HJaHHBIX» M Kjlacca «o0luast
cXeMay.

KonTposiep 6a3sl AaHHBIX oOecrieuyrBaeT MpeAoCTaRIeHUe YCIYyT YIPaBIeHUsT JAHHBIMU JIJIST Ofpe-
JeJICHUS U AOCTYIA K KJaccy 6a3 NaHHBIX.

OH CcB$I3aH C OJIHOU CXeMOil U CBA3aHHOM ¢ Heit 6230 JaHHBIX, KOTOPbIC BMeCTe (POPMUPYIOT 00111y1O0
cpeny 0a3bl JaHHBIX. Kaxnas cxema UMeeT UMSI, KOTOPOE UCITOIB3YCTCS A1s1 MASHTUMUKAIIUY Cpeabl 0a3bl
JAHHBIX.

TunuyHbele yciIyry, odbecneyuBacMble KOHTPOJIEPOM 0a3bl JaHHbIX, CIICAYIOIIME:

- YCTaHAaBJIMBATh CEAHC YITPABJICHUS AAHHBIMU JUTS TIPOIieccopa-KJAUCHTA, TpeOysl SIBHOE UITU HESIBHOC
CBSI3bIBAaHUC C ITOMMEHOBAHHOM cpeioif 6a3bl JaHHBIX;

- OOTONHSTh U MOTUMUITUPOBATH OITPENEICHUST JAHHBIX B CXeMc AJIs1 6a3bl TAaHHBIX;

- BbIOMpATH ONpEACIICHUS] JAHHBIX U3 CXeMBbI JUTST 0a3bl JaHHBIX;

- 106aBNATh, MOOU(PUIIMPOBATE WM YIAISATH NaHHBIE B 0a3e NaHHbIX;

- BBIOMpATH JaHHBIE U3 0a3bl JaHHbIX;

- HAayMHAThH TPAH3aKIUIO 0a3bl IAHHBIX OJIHOTO WM OoJiee 3arpocOB Ha YCIyTy;

- 3aBCpLUATh TPAH3AKIMIO 6a3bl MAHHBIX C TTOMOIIBI0 (PUKCHPOBAHMSI WJIM BO3BpaTa TPAH3AKIIWH;

- YCTaHaBJIUBATh MPOIIECAYPY KOITUPOBAHUS JUIST 0a3bl NAHHBIX;

- VWHHWLMHUPOBATH ITPOLIEAYPHI BOCCTAHOBIICHUS T Ga3bl JaHHbIX;

- pcopraHu30BaTh 0a3y NaHHBIX;

- 3aKaH4YMBATh CEaHC.

3anpocbl Ha 3TU YCIYTM BBIPAXKAIOTCS WY OIepaTopaMy Ha s3blke 0a3 JaHHbIX IS CPeicTBa
MOIENUPOBAHUS JIAHHBIX, TTOJUIEPXKUBACMOTO KOHTPOJIEPOM 0a3bl JaHHbIX, WIM BBI30BAMU TIPOIIEAYD,
KOTOpPBIE OOCCIICUUBAIOT TE€ XK€ CaMble BO3MOXHOCTH.
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[Tonw30BaTens — 3TO JNULIO WITH ITPOTpaMMa, KOTOPLIC 3aKA3bIBAIOT YCIIYTH JUTS VIIPABIICHUST TAHHBIMU.

ITpoiieccop mob30BaTe/isl — 3TO NPOLECCOP, KOTOPbI 00CCTICUUBAET YCIYTH YITPaBICHUSI JaHHbIMU
I1S1 CBOMX KJITMEHTOB.

ITpu obecrieyeHUU yCAyraMu IpoIeCcCop MOIb30BaTes SIBASCTCS KIIMEHTOM YCIYT OJHOTO Wiy 6oJice
KOHTPOJUIEpOB 0a3bl JaHHbIX; WCTIOMB30BaHUE YCIIYT JTI0OOOr0 ONHOrO KOHTpOJUIepa 6a3sl JaHHEBIX TpeOyeT,
YTOOBI CeaHC YITpaBJIcHUsl JaHHbIMY YCTAHABIMBAICS MCKAY MPOLICCCOPOM TTOIB30BATENST U KOHTPOJIJIEPOM
0a3bl JAHHBIX.

6.3 Cnenpaiusanusg MoJeJiH B Pa3iMdHBIX cpeaax

OO06111as1 MOZIENTH MOXKCT ObITh MPUMEHEHA K Pa3IMYHbIM BUJAM HHPOPMAIIMOHHBIX CUCTEM, OTTMCAHHbIX
B paszene 4. Ha aGcTpakTHOM YpOBHE 3TO MPUMEHEHUC MOXCT ObITh MPEACTABICHO 3aMellleHUeM TepMUHA
«OOILMIT» COOTBETCTRYIOLICH MCcTKON. Hammpumep, Monenb MOXeT ObITh TPUMEHEHA K Cpefie pacipeliesiCH-
HOI 0a3bl JJAHHBIX B TCPMUHAX KOHTpoJUlepa pacrnpeiccHHON 0a3bl JaHHBIX, paciipelie]IeHHOH 6a3bl
JIAHHBIX W pacrpejieficHHOM cXeMbl. [TonoOGHBIM 06pa3zoM MOXKCT OBITh MIAEHTU(MUIMPOBAH KOHTPOJUICP
croBapst 6a3bl JAHHEIX, a 0¢3 110001 METKW KOHTpOoJuTiep 0a3bl JaHHbIX MTIPUMEHSIETCS K cpejie 6a3bl IaHHbIX
KOMITBIOTEPHOI CUCTCMBbI.

6.4 Cpena 6a3bl JaHHBIX

KonTposurep 6a3bl JaHHbBIX JODKEH MOANEPXKUBATh TUIIMYHBIC YCIIYTH TS Cpedbl 0a3bl JaHHBIX.

[Tpoticccopbl MOJB30BATCISI UCTIONB3YIOT YCIYTH YIIPABJICHUSI JAHHBIMU B cpejie 6a3bl JaHHBIX.

VYenyru KoHTposiepa 6a3bl JAHHBIX JOJDKHBI TTOANCPKUBATHCS [JIT MHOTHX MOJIB30BAaTEIbCKUX MPO-
116CCOPOB-KJANUCHTOB MapasiCbHO, ONHAKO KIMEHT AOAXKCH MMCTb BO3MOXHOCTD BBIITOJHSTHh TPAH3aKIIUU
6a3nl JaHHBIX 0¢3 BAMSIHHUSI CO CTOPOHBI IPYTUX KJIMEHTOB.

Heckobko nmpoLeccopoB MOJIB30BATE/II CITOCOOHBI UMCTh AOCTYH OoJiee YyeM K OJHOH cpejle Ga3bl
JIAHHBIX.

B sTOoM cnyyac mpoucccop MONb30BaTe/isI, KOTOPLIA MMCCT JOCTYIT OoJlee YeM K OJHOI cpejie 6a3bl
JTAHHBIX, JOKCH MMCTb BO3MOXHOCTD YIPABIISTH 3alIpOCOM Ha YCIIYTY K cpejie 6a3bl JaHHBIX C JAHHBIMU,
KOTOPbBIC IOKHBI ObITh JOCTYMHBI. JIT000#i 3ampoc Ha yCayry JDOMKCH CBSI3BIBATHCS C UMEHEM Cpelbl Oa3bl
JAHHBIX, IUIST KOTOPOM OH MpeAaHa3HauCH. YCayru KOHTpoJuicpa 6a3bl JaHHBIX MOTYT TOJMBKO MOIEPXKH-
BaThCsT B CBOEH cOOCTBCHHOM cpene 6a3bl AaHHBIX. JI10ObIC TpaH3aKLUMKU 0a3bl JAHHBIX WIW CBSI3U MeXay
JAHHBIMM, KOTOpPBIE BKIIOYAIOT 00JICe YCM OAHY cpeay 0a3bl JaHHbIX, JODKHBI MOMIEPXKUBATHCS MPOIIEC-
COPOM ITOJTH30BAaTEIS.

ITpuBeIeHHBIC BBIIIC OIMUCAHUST HE PAacCMaTPUBAIOT CBSI3h MEXIY Cpceloif 0a3bl JaHHBIX U J11000M
KOHKPETHOW MH(OPMalIMOHHON cUCTeMOU. Pa3peliracTcst riporeccopy Imo/b30BaTeis HAXOAWTHCS B OTJUY-
HOU OT cpesibl 0a3bl JaHHBIX KOMITBIOTEPHOI cucteMe. B aToMm ciydae TpcOYIOTCSl MPOTOKOJbI CBA3M IS
COCTMHEHUST 00pabOTKU. DTU ITPOTOKOIBLI MOTYT OBITH MM MACCUBHBIMU HOCUTE/SIMU B3aUMOCBSI3U WU
obecrieunBaTh CIIelMaIbHbIC YCITYTH, KOTOPBIC MTOAACPKUBAIOT YAATICHHOC UCTTOMh30BAHME YCAYT yIIpaRie-
HUA JAHHBIMUA.

6.5 YmpapieHue pacnpeieaeHHbIMH JaHHbIMH

Hexomosuiius abeTpakTHON (opMbl MOJIETIH B Cpele pacipe/ie/iecHHOM 6a3bl JaHHBIX MOXET UCITOb-
30BaThCSI, UTOOBI ITOKa3aThb YCIAYTH KOHTpoJUIepa 6a3bl HAHHBIX IJIS VIPABICHMS OaHHBIMU, KOTOpBIC
XPaHSTCS B PSIAC OTACIBHBIX Cpeal 0a3bl JaHHBIX.

KiueHT yenyru Ha JOCTYI K JaHHBIM, KOTOPBIC XPAaHSITCS BO MHOTMX Cpellax pacrpeacieHHoN 6asbl
JAHHBIX, He JOKCH OIPE/e/IsaTh, B KaKoif 0a3e JaHHBIX 3TU JaHHbIC MOTYT HAaXOAUThCs. TakuMm obpas3om,
YCITYTU KOHTpoJuIepa 6a3bl JaHHBIX 1T 00IIeH MOIeIU IMTPUMEHSIOTCST TAaKKe B pacITpeaeIeHHOM KOHTEKCTE
C JOIOJHCHUEM, UYTO YCJIYTM, OTHOCSIIWECS K OIpeAe/ICHUIO pacripeciicHHON 6a3bl HaHHBIX, JOJXKHBI
BKJIIOYATh CITOCOGHOCTD OIIpe/IeIsITh Cpely 6a3bl JaHHBIX, B KOTOPOU KaXKIblil 3K3eMITISIP JAHHBIX XPAHUTCS.
Ha »T0 ompeneneHue CCBUTAIOTCS, KaK Ha pacnpeie/IeHHBIC NaHHBIC, KOTOPBIC SBASIOTCS JAHHBIMU,
onpeacsIIOIIMMY MHGOPMaMIo pa3MellcHUs, KOMUPOBaHUS U dparMeHTAllMK JaHHBIX B Cpele pacripe-
neJleHHOM 6a3bl TaHHBIX.

Crroco6, KOTOpBIM IJaHHBIC PaCIIPEelcISIOTCs, OIpelessieTcsi B 0a3ec JaHHBIX IS pacipelesIeHHbIX
gaHHbIX. [TogoOHEIM 00pa3oM pacipeacIcHHbBIC TaHHBIC IS pACTIpcACICHHON 0a3bl JAaHHBIX MOTYT pac-
MpeaeIsTbCS KAKUM-HUOYIb albTepPHATUBHBIM CITOCOOOM.

B stanoHHoOU Momaenu IpearosaraeTcsi, 4yTO 1T OOHOM pacripedeicHHON 06a3bl JaHHBIX MMEETCS
TOJIBKO OJHA cpeda 6a3bl JaHHBIX JUTS paclipele/ICHHBIX JAHHBIX B KaX/1011 KOMITbIOTEPHOI cUCTeME.

CoCTaBASIOIUMY apXUTCKTYPHON MOJCTU YIIPABICHUS Pacipeac/ICHHBIMU TaHHBIMU SIBJISIOTCS
AIMUHUCTPATOP paclpeacIeHUs, ONPeACIUTCIb pacTpeaeaeH s, MOab30BaTClIb, IIPOIIECCOP MOJIb30Ba-
TSI, KOHTPOJUICP paclpelc/JeHUsI, KOHTPoJIep 6a3bl JaHHBIX, CXeMa [T pacipele/leHHbIX TaHHBIX,
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JTOKAJTbHbIC pAacTIPCAC/ICHHBIC JaHHbIC, cXeMa U 0a3a naHHbIX. CBSI3b MEXIY COCTARISIONIMMU apXUTCKTYp-
HOW MOIC/MW YNPaBJICHUS PACTIPCACICHHBIMHU JaHHBIMU TMPCACTABIEHA HA pUcyHKe [2.

Cxema ansa
pacnpegereH-
HbIX AaHHbLIX

JlokanbHbie
pacnpepeneH-
Hble AaHHble

KoHTponnep
6aabl
AaHHbBIX

AamMmuHucTpaTtop
pacnpeneneHus

Cxema

KoHTponnep KoHTponnep
Mpoueccop
Monk3oBarens HONbIOBATENS pacnpegene- 6a3bi baza aaHHbIX
Hus OaHHbIX

Puricynok 12 — YnpasieHue pacripe/ieieHHBIMU JaHHbIMU

AIMUHUCTPATOP paciipele/ieHUs] — 3TO ITOJIb30BaTe b, OTHOCSIUIMICS K 3a/laye oIpeAesIieHUs pacripe-
JeMeHHBIX AaHHbIX. OTpeAeIuTeNb pacpeaeIcHUus — 3TO MPOLECCOp IOMB30BaTesl, 00CCIICYHBAIOTIINIA
VCIIYTH TS aAMUHUCTPUPOBAHUS pacIIpeleieHUs.

Konrpostep pacnpeneneHuss — 3TO ITPo1ieccop, KOTOPHIY 00ecTieurBacT YCITYTH YNpaBACHUSI AAHHbI-
MU [UIST OTIpeliesIcHUs] M NOCTYIIa K pacripeieleHHbIM 0a3aM JTaHHBIX BMCCTC C YCITyraMy, OTHOCSILUMMUCS
K CBS3aHHBIM C HUMH CXeMaM W pacrpeaeeHHbIM JaHHBIM.

Koutposutep pacnpeaescHUs MOMAEPXKUBAET TOTBKO OJHO CPEACTBO MOAETUPOBAHUS JAHHBIX, KOTO-
poe yCTaHaBIMBACT MpaBuila U OINpPENcICHUS M MaHUITYJTUPOBAHMUST JAaHHBIMU B KaXmoit cpeme 06asbl
JAHHBIX.

s pacmpeneneHHON 6a3bl JAHHBIX TOTYCKAETCS, YTO KaXIash KOMITbIOTEpHAS] CUCTEMa UMEET TOJTBKO
ONVH KOHTPOJIJIEp pacrpeacscHUs].

Kaxnprit KoHTposutep pacrpeiescHUs] obecTrieyuBaeT JOCTYII K TeM YacTsIM paclpeleleHHO! 6a3bl
IOaHHBIX, KOTOpBIE XpaHATCs B 1000 cpene ©asbl JAaHHBIX B TOM Xe caMOil KOMIIBIOTEPHON crcTeMe.
KoHnrpomnmep pacnpeneneHust moagepKUBaeT JOCTYIT K YaCTSIM paciIpeie/icHHOM 6a3bl JaHHBIX B yIATCHHBIX
cpenax 6a3sl JaHHBIX YcpPe3 CBSI3b C IPYTUMU KOHTPOJUIEPAMU paciIpeac/icHUsT B Pa3TUYHBIX KOMITBIOTEPHBIX
CUCTEMAX.

Orpenenutesb pactipee/icHUs SIBISIETCS TOJIBKO IPOIIECCOPOM IOIb30BATENS AT BBI30BA YCIYT 1O
JOCTYIYy K paclpeleseHHbIM JaHHBIM. Jpyrue BUIBI ITPOIICCCOPOB IOIb30BaTC/IST HE TPeOYIOT HUKAKUX
YCIIYT, KOTOPBIE SIBHO TPeOYIOT IOCTYITA K pacIipeaeIeHHbIM JaHHbIM, AcJas UCIIOIb30BaAHUE TeX XKE CaMbIX
YCIYT KOHTposuiepa 6a3bl JaHHBIX OINpeleeHHbIM IS obieit momenu. KoHTpomaep pacripeneicHus
MIPedOCTABIISET AOIIOJHUTENIbHBIC YCIYTU APYTUM KOHTpPOJIIepaM paciipeiesieHUs ITpY MOoAAepKKe paciipe-
JeJICHHOI 0OpaboTKY JTaHHBIX.

[1py nmomyuyeHUU NepBOHAYATBHOIO 3aITPOca Ha YCIYTY OT IMpoleccopa MOIb30BaTE/Isl KOHTPOJUICP
pacrpenecHusI CHayasaa yCTaHaBIIMBACT Cpelbl 6a3bl NaHHBIX, UCITONB3YS YCIYTH KOHTPOJICpa pacrpesc-
JICHHON 0a3bl TAHHBIX TS OCTYTIA K JIOKATBbHBIM TaHHBIM PACITpeacicHUs B TOH JKe caMOil KOMITbIOTEPHOI
cucteme. Ecnu TpeGyeMoe ofipesiesieHre HETOCTYITHO KakK YACTh JIOKATBHBIX JAHHBIX paciipeiesicHus, TO
KOHTpPOJIJICDP paclpefieSIeHUs CBSI3bIBACTCS C APYTUM KOHTPOJIJIEPOM pacrpeiesieHUs B IPYroil KOMITbIoTep-
HO¥ cucteMe, YTOOBI HAUTH TpeOyeMbIe pacITpele/ICHHbIC TaHHBIC.
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Korna cpensr 6a3bl JaHHBIX JUTS CCHITIOUHBIX JAHHBIX OITPEACICHBI, TOTIA KOHTPOJUIEP PACIIpeACICHUS
MOXKET BbI3BIBATBH YCIYTHU JIOOBIX KOHTPOJUICPOB Ga3bl JAHHBIX B TOH X¢ caMOW KOMITBIOTEpPHOI cucTeme
WY CBSI3BIBATBCS C YAAJTCHHBIMU KOHTPOJIEPAMU paCIpeesieHUs, YTOObI BBHITOTHUTE YacTh WM BCIO
3arpaliruBaeMylo yCiyry.

6.6 Moneap 3KCnopTa-uMIopTa

Mozens 3KcropTa-uMITOPTa SIBISICTCS CIICHUATU3UPOBAHHON 0011IeH MOJICIBIO.

Wcronp3oBaHue yCIyryd skcropra TpebyeT onpeliefieHus] JAHHBIX, KOTOPbIC HOKHBI 3KCIIOPTUPO-
BaThCS U3 CPEIbI 6a3bl JAHHBIX: SK3eMILUISIPhI KOHKPETHOTO THUITA AAHHbBIX, YMCJIO TUTTOB NAHHBIX WY IaHHbIE
BMECTE C COOTBETCTBYIOILMMU OTpenesieHUsIMU cxeM. Daii1 4o/KeH ObITh MOMMEeHOBAHHBIM. [JOMXeH ObITh
BbIOpaH TU opmaTta daitina, COOTBETCTBYIOUIUI ONMPEACICHHBIM TaHHBIM.

Hcrronp30BaHue YCIyTyd UMIIOpTa TpebyeT uMeHU daiina, B KOTOPbIN JaHHbIC GbUTH 3KCITOPTUPOBAHBI.

COoCTaRISIONMMY APXUTEKTYPHONH MOJICIU SKCIIOPTA-UMIIOPTA SIBJISIOTCS MTOSIb30BATEb, MPOIeccop
MONTb30BaTeNIsI, KOHTposIep 6a3bl JaHHBIX, MPOIECCOP IKCITOPTa-UMIIOpTa, cxeMa 0a3bl JAHHBIX, (aitn
akcropTa-uMnopTa. CBs3b COCTABIMIONINX apXUTEKTYPHOU MOJETU 3KCITOpTa-uMIIOpTa MpecTaBlcHa Ha
pucyHke 13,

Cxema
KoHTponnep
Monb3oBaTens Mpoueccop 6asbl Ba3za gaHHbIX
nosb3oBarens ABHHBIX
Mpoueccop daiin
aKcnopTa- aKcnopra-
uMnopTa uMnopTa

PucyHok 13 — Mogenb 3KCMopTa-uMIIopTa

ApPXUTEKTYpHAsT MOJIe/Ib SKCITOPTA U UMITOPTA OCHOBBIBAETCS Ha JACKOMITO3ULIMU, KOTOpas pa3neiseT
KOHTPOJUICPhI 6a3bl TAaHHBIX, 00CCIICYUBAIOIINE YCIYTU ST IOOBIX TUITOB CPEebl 6a3bl JAHHBIX W3 ITPOIieC-
copa 3KCIopTa-UMITOPTa, KOTOPHIN obecrieunBacT TpeOyeMble yeryri. MCIonmbp30BaHue yCIyr 3KCIopTa 1
UMITOPTa MOXET ObITh MapauIeAbHBIM € IPYTUMU YCIyraMU KOHTPOJUIepa pacnpeaesieHHON 6a3bl JaHHEIX.

6.7 Monenn ynpasiaeHusi J0CTyoM

Mognens ympaBicHUsI JOCTYIIOM — 3TO CIIeHMAIM3UpOBaHHas obmiast Monedab. Ec HasHaucHUC —
roKasaTh YCIYTY KOHTposiepa 6as3sl 1T YIIPABICHUS JOCTYIIOM K JIAHHBIM B cpejie 6a3bl JAHHBIX U YCIIYTH
JUTST OITpeleSTIeHUsT JaHHBIX YITPABICHUS JOCTYIIOM, HCOOXOOUMBIX [UTSI 3TOTO YIPABJICHMST NOCTYIIOM.

YrpaBneHue JOCTYIIOM TpeOyeT, YTOOBI KAXIBIH 3aIIpoc Ha YCIYTy KOHTpoiepa 0asbl JaHHBIX ObLI
CBSI3aH SIBHO WM HESIBHO C ayTEHTUYHBIM MICHTUDUKATOPOM. DTOT UaeHTU(HUKATOP MOXKCT ObITh HESIBHO
CBSI3aH C 3aITPOCOM YCJIYTH C MOMOIIIBIO ACKIAPUPOBAHUS IIPU 3aITYCKE WM MOAU(MHUKALIMY B TCUCHHMC CcaHca
YIIpaBICHUS NAHHBIMU [UTS KITUeHTA. PaspeliieHre Ha KOHKPETHBIH 3aMpoc Ha YCIYTY 3aBUCUT OT TOTO, UMEJI
7V CBSI3AHHBIU ¢ HUM WACHTUMUKATODP 3apaHee OObIBICHHBIC MPUBUJICTUU IJIST ITPOLIECCOB W BbI3BAHHbBIX
JAHHBIX.

Ecny cooTBeTcTBYyIOIIME MPUBUIICTUY IS 3aIIpOCa HA YCIYTY HE CYILICCTBYIOT, TO OTBET Ha 3ampoc
YKa3bIBACT HAPYILICHUC YTIPABICHUS MOCTYITOM, M 3TO HApPYLUCHHUE MOXCT OBITH 3almycaHo IS OOIICTO
YIIpaBICHUS JOCTYIIOM.

Yro6bl MoanepKUBATh YIIPAaBICHUE NOCTYITOM, YCIYTH 06Oro TUIa KOHTpoJaIepa 0a3bl JaHHBIX B
o01ed MOIEeTV AOKHBI ObITh COOTBETCTBEHHO MOAMMDUIIMPOBAHBI C YUETOM HEOOXOAMMOCTU TPeOYeMbIX
npuBueryit. JIns 601bIIMHCTBA YCITYT He TPeOYIOTCsT U3MCHEHMS B (DOpMe 3aITpoca Ha YCIIyTy, HO BO3MOX-
HBIE OTBETHI JOJDKHBI pa3pelliaTh OTKa3 U3-3a OTCYTCTBUST NIPUBUIICTHIA.

JOTIOTHUTENBHBIC YCIYTH TPeOYIOTCS [UIS OmpefesieHus] ACHCTBUTEIBHBIX UICHTUMUKATOPOB IS
cpenbl 6a3bl JAHHBIX U MTPUBUIETUHN, CBSI3AHHBIX C TUMU MACHTUDUKATOPAMHU.
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CocTap/IsI0LUIMMY apXUTEKTYPHOM MONEY YIIPpaBIeHUs TOCTYITOM B pactpeleNeHHOM cpeie IBASIOTCS
AIMUHUCTPATOP YIPABICHUS JOCTYIIOM, OMpPeeUTeIb YIIPABTICHUS JOCTYTIOM, MOJIB30BAaTelb, MPOLECCOp
IIOTb30BATeJIs, MPOLECCOP YITPABICHUsT AOCTYITOM, KOHTPOJUIep paclipe/ie/leHHOW 6a3bl JaHHbIX, cXeMa
JaHHBIX YIIPABJICHUST I0CTYTIOM, JaHHBIE YITPABICHUST IOCTYIIOM, paciipe/e/IeHHas cXeMa, paciipeieIcHHas!
6a3a maHHbIX. CBsI3b MEX/Y COCTABISIONIMMY TNPEACTABIEHA HA PUCYHKe 14.

Cxema fgaHHbIX

ynpasneHus
AOCTYNnom
ADMUHUCTpaTop Onpepenutens :z:TPOI;J;zF;— [aHHble
ynpaeneHus yrpaBrneHus P Hogega - ynpasneHusi
[0CTYNOM [AOCTYNOM RaHHbIX [OCTYNoM
Pacnpepenen-
Has cxema
Kontponnep
Mpoueccop Pacnpeaenex-
Monb3oBarens nglnpgé‘:‘;zﬂﬂ ynpasneHus paﬁgzeé:ll ?H Has 6asa
[OCTYrnoM ABHHbIX OaHHbIX

PucyHok 14 — YripaBieHue JOCTYIIOM B paclpeae/ieHHOU cpene

ApPXUTEKTYypHAsE MOJENTb YITPABICHUS JOCTYTIOM OCHOBBIBACTCS HA JAEKOMITO3UILIMH, KOTOPAasi pa3iessier
KOHTPOJUIEPhl 0a3bl JAHHBIX, MTPEIOCTABISIONINEG YCIYTY IS Cpelbl 6a3bl JaHHBIX 0e3 YITpaBICHHS JOCTY-
ITOM, U TIPOLECCOPBI, CBA3AHHbIC C YITPABICHUEM JOCTYIIOM.

AJIMWHUCTPATOP YIIPARJICHUs JOCTYIIOM — 3TO ITOJTb30BATENb, KACAIOIIMIACS 3a7add OTpCICIeHUS
JAHHBIX VIIPABICHUS HOCTYITOM. OTpeneuTeb YIIPaBICHUS JOCTYIIOM — 3TO ITPOLIECCOp ITOJIb30BAaTeNs,
KOTOPBIN 06eCIIeYnBAET YCIYTU aAMUHUCTPATOPAM YIIPABICHHS JOCTYIIOM.

[porieccop yrpapneHust JOCTYITOM NPUHUMAET J000#i 3arpoc oT uAeHTH(DUIMPOBAHHOTO ITOJIb30BATEN
Ha ycayry. DTO WM 3ampoc OT Ipolieccopa MOoIb30BaTeisl Ha OOLIYIO YCIIYTY, WM 3alpoC OT OIpeIe/TUTENs
yIIpaBIeHUsT JOCTYITOM Ha YCIYTY, CBSI3aHHYIO C OTIPCAC/ICHUCM JAaHHBIX VIIparjleHus aoctyrioM. ITponeccop
YIIpaBIeHUs HOCTYIIOM CHavata MCTIONb3YeT JAHHbIC YIPABICHUS JOCTYITOM JUIS ONpele/eHNs, paspeleH Jiu
3arpoc. Torga 3ampoc Uiy OTKIIOHSIETCS, €CIIU MOJb30BATC/Ib HC UMEET COOTBETCTBYIOIIMX IPUBWIETUM, WX
IIPOLIECCOpP YITPABIICHUST IOCTYIIOM BBI3BIBAET YCJAYTH KOHTPOJJICPa 6askl JAHHBIX, YTOOB! BHITOTHUTE 3aIpoC.
DTO MOXET 3aKAHYMBATBCS TOCTYITOM K 0a3e AaHHbIX WIHW JaHHBIM YIIPABIEHUST JOCTYITOM.

7 CrangapTH3aunysi ynpaBJieHAs] AaHHbIMH

7.1 Ilenn cranmapTU3anud ynpaBieHUs AaHHBIMH

OCHOBHBIMU LENSIMHU CTAHAAPTU3ANUY YITPABJICHMS JAHHBIMU SIBIISTIOTCST:
a) CTaHAAPTU3alMs MOANCPXKKHU IS BCEX PAcIpcICcICHHbBIX CIIeHapHeR;
0) obecrieyeHye HE3aBUCUMOCTH pasMellleHUS];

B) CTaHIApTU3AllUs YITPABICHUS TPAaH3AKIMAMU 0a3 JaHHbIX;

I) cTaHIapTu3alys SKCIopTa M UMITOpTa 0a3 JaHHbIX;

1) YMCHBIIICHHE CIOXHOCTU 0OpaboTKM NaHHbIX;

€) MOBBILICHWE OOIIECH MPOU3BOJUTENBHOCTH B PACTIPCACIACHHBIX CIICHAPUSIX;
K) obecrieyeHUe HE3aBUCUMOCTH JAaHHBIX,

1) obecrieyeHrue MOOUITHHOCTH MTPUIIOXEHUI;

K) CTAaHOApTU3aIlMs MCITOMh30BAHUS CPENCTB MOACAWPOBAHUS NAHHEIX.



I'OCT 34.321—96

CTaHaapThl MO0 MOMACPKKE PAaCIpeAeICHHBIX 6a3 NaHHBIX JOKHBI OCHOBBIBATBHCS Ha MHTepdeiicax
yCayr, obecreyuBacMbIX B KaXKIOU cpelie YIIpaBIeHUusT JaHHbIMU.

ITpotieccopbl, cBsI3aHHbIE ¢ HTepdeiicaMu, 10JKHbBI OTBEUATh U PearupoBaTh Ha KOHKPETHBI 3a11pOC
Ha YCJIYTY CTAHIApTHBIM CITOCOOOM.

B crannmapTuzanuy moanep:KKM pacripeeICHHBIX 0a3 JaHHBIX HCOOXOOIUMO YUMTHIBATD CJICAYIONICE:

- CHUCTCcMa YIPABJICHUS JaHHBIMU B OOHOM JOMCHC VITPABICHUS MOXKCT UMCTh JOCTYIT K AAHHBIM,
VIIpaBJIsicMbIM JIPYTO# CUCTEMOM yIpaBicHUS NAHHBIMU B JIPYTOM JIOMCHC YIIPaBJICHUS, ITPU YCIOBUM
ITOSIBIICHUST TPcOOBAHUI B TOMCHC YITPABICHUST CEPBEPOM;

- YCIIYTW YIIPABJICHUST JAHHBIMU U MHTEpQEHCHI, B KOTOPBIX 3TU YCIIYTHU JOCTYITHBI, JOJXKHBI OBITh
CIIPOCKTUPOBAHBI TAK, UTO ITOJH30BATCIIO HE TPeOyeTCs 3HATD, IIC XPAHSITCST NaHHbIC,

- yIAJCHHBIN AOCTYN He JOKEH TpeGoBaTh MPUHUMITUAILHO HOBOTO MOJAX0AA K YCIyraM, KOTOpEIe
obecTeuMBalOT YIIPABICHUC TaHHBIMU;

- TpeOOBaHUS KaK ISl yAaJeHHOTro, TaK W JIOKAJbHOTO HOCTYIa K JaHHBIM HOJDKHBI TPUMEHSITHCS
OIMHAKOBO KO BCEM MapaM YpOBHEH.

OO0ccrieycHUEC MCXKXCCTCBOro obMeHa HCOOHOPOIHON pacrpele/lcHHON 0a3bl OTaHHBIX Tpebyer,
yTOOB! OBLT BBIOpAH M CTAHAAPTU30BAH COOTBCTCTBYIOIIMUI MEXaHU3M IS YIIPABACHUS TPAH3aKUUSIMU
6a3bl JAHHBIX.

Ecnu nanHsble JOKHBI OBITH TOHMMAeMbIMU B O0JIee YeM OJHOW CHCTEMC YIIPABICHUS JAHHBIMU, TO
HeobXxoouMa cTaHaapTHas (hopMa TMPeACTABICHUST NAHHbBIX TS TIepeJauyyl JTaHHbBIX,

Heobxomuma takxke ctaHgapTHast opMa MpeaCTaBICHUST apXUBHbBIX 6a3 JaHHBIX.

[Tpu pa3paboTke CTaHAAPTHBIX (hOPM MPEACTABICHUS AAHHBIX NJIsi TepeAadd JaHHBIX HEOOXOAUMO
YYUTBIBATD CJICAYIOIIEE:;

- CpeICTBa AKCITOpPTa-UMIIOPTa, BMECTE CO CPEIACTBAMU Pa3rpy3Ku W 3arpy3ku 0asbl JaHHBIX, MOJ-
HOCTBIO HE3aBUCUMBI OT OIlepanuil ToMcKa U OOHOBICHUS,

- (opMy mpeAcTaBiIcHUS JAHHBIX YPOBHSI CXEMbI, CBSI3aHHOW C JAHHBIMU 00JICC HU3KOTO YPOBHS,
MOXHO PacCMaTpUBaTh KaK MMOTCHIMATBHYIO YacTh (haila 3KCIopTa-uMIiopTa;

- MIPYU ONpEACHCHUM IOpUWY 0a3bl JAHHBIX, IS KOTOPO# XenarcicH (aiil 3KcmopTra-uMITopTa,
HCIIOTB3YIOTCST Oflepalliy BHIOOPKU, CBSI3aHHbIE CO CTAHNAPTHBIMU SI3bIKAMU 0a3 JaHHbIX.

151 BceX ypOBHEH NaHHBIX, /1S KOTOPbIX MOTYT CO31aBaThCS (Daitjibl SKCMOPTa-UMITIOPTA, MOXCT OBITh
HCIOJb30BAH OJMHAKOBLIN MOAXOA K ONpeeaeHUI0 CTaHAAPTHON (GopMbl MpeAcTaBICHUS JaHHbIX.

He3aBrucuMocTh JaHHBIX HEOOXOJUMO WCIIO/Ib30BAaTh WISl TOrO, YTOOBI YMEHBIIUTH 3aTpaThl HA MO-
JU(PUKAIMIO U MOJIEPHU3AIIUIO CUCTEMBI.

YnpasneHue NaHHBIMU MOXET OBITh MOJACPXKAHO C MOMOIIBIO CTAHIAPTU3AIMU CPEICTBA MOJie-
JUPOBAHUS JIAHHBIX MMPU €r0 UCIMOIB30BAHUU 1JIs1 OOMCHA MCXKAY PAa3TUYHBIMU CpelaMy YITPaBICHUS
JNIAHHBIMU.

Bribupast crroco® MonenmpoBaHUS JaHHBIX B KAYCCTBC CTAHAAPTHOTO, CIICAYET YYUTHIBATh, YTO:

- ITOJTh30BATENIb YCIYTr, OOECIeYyeHHBIX ITPOLCCCOPOM [MOJIb30BaTeNsI, HE JOJKEH 00sS3aTelbHO
3HaTh, KAKOE CPEJICTBO MOJETUPOBAHUS JAHHBIX MCIIOJb3YCTCS KaK OOMEHHOE CpelCTBO MOACITUPOBA-
HUS JAHHBIX;

- OOMEHHOE CPelICTBO MOJIETMPOBAHUS JAHHBIX MOAACPXKUBACTCS B PA3JIMUHBIX JOMEHAX VIIPABJICHMUS,
€CJTU MEXIY HUMM BO3MOXeH OOMeH JaHHBIMM.

7.2 Cpencrea IOCTHXKEHHS Neleil CTAHAAPTH3ANMM YNIPABJICHAS NAHHBIMH

IMpencraBnennbie B 7.1 1eaud craHmapTU3allMM YIIPABJICHUS JAHHBIMM MOTYT OBITH JNOCTMIHYThI C
ITOMOIIBIO CIIE/IYIOIIMX CPE/ICTB:

a) obllee CPeACTBO MOAETUPOBAHMS JAHHBIX JJIS1 KaXKIOW Iapel YPOBHE;

0) obmuit MexaHu3M obMeHa JIJIsT BceX Imap YpoBHCH;

B) MCITONIE30BAHUE OJIHUX U TeX Xe MPOIECCOPOB ISl BCEX Map YPOBHEI;

I) CTaHAAPTU3OBAHHBIA IMOAXOM K YITPABICHUIO JOCTYIIOM;

JI) CTaHIApTU30BaHHOE MpeACTaBJIeHUE HAHHbIX, HCOOXOAWUMBIX IJISI COACUCTBUSI B3aMMOJECT-
BUIO;

e) Toajepxka ¢pparMeHTallMy JaHHBIX;

XK) paslieieHUe JIOTUICCKUX U PU3UIECKUX CTPYKTYD;

M) JOCTYI K CXeM€ BO BpeMs BBIITOJTHCHUS.

Cucrema yITpapJIeHUST TaHHBIMU JI0JDKHA MUCITOJIB30BAaTh TO XK€ CTAHAAPTHOE CPEICTBO MOACTUPOBAHMS
JAHHBIX JUIS BCEX ITap ypOBHeH M 00ecIteyuBaTh TC KC MPOIECChl MAHUITYJMPOBAHMSI JAHHBIMM Haj
JAHHBIMU YPOBHSI CXEeMBI, KaK Hall 623011 JaHHBIX, YIIPABISICMOI CXeMOA.
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TpebopaHUe HEMTPOTUBOPCUYMBOCTH HOJDKHO ITPEAOTBPAIATh MOAUMPUKALIUIO JAHHBIX YPOBHSI CXEMEI
0c3 aleKBATHOTO 3HAUCHUS JJII JAHHBIX, COAepXaIUXcd B 6a3e JaHHEIX, VITPABJSICMBIX CXEMOM.

Takye TpeOOBaAHUST MOTYT aAPCCOBATHCS C ITOMOIIBIO YITAKOBKM YCITYT MAHUITY/IMPOBAHUS CXCMOM, ¢CITi
Taxkxe 3(pOeKTUBHO OyIeT OCYIICCTRISTHCS COOTBETCTBYIONIAS MOAUMUKAIMS CYLLICCTBYIONIUX 3K3CMILISIPOB
6a3pl JAHHBIX. YCJIYTM MOIYT BKJIIOUATh CIIeNu(UKalMIo IIpeobpa3oBaHUl B JaHHEIE, YTOObl JOCTUYH
HEIIPOTUBOPEYMBOCTH C OOHOBICHHBIMU JAHHBIMM CXEMBI.

Takue ycnyru Mmonudukanuy cxeMbl B MPUHITUIIE TOJDKHBI OBITH paBHO MPUMEHUMBI K J11000# nape
YPOBHEH B 00IacTU AEHCTBUS CTAaHAAPTU3AUMH YITPaBICHUS JaHHBIMU.

CpencTBa MaHUITYTUPOBAHUS CXCMOI CTaHIAPTU3UPYIOTCSA CO CCHUTKOIM Ha MX BJIMSTHMC Ha CTaHaap-
TU30BaHHOE MPEACTABICHHUC NAHHBIX YPOBHS CXCMBI.

HCOGXOL{VIMO HUMCTb BO3MOXHOCTDL MOL[I/I(I)I/IL[I/IpOBaTB JAHHBIC CXEMBI. OHpelICIIﬁH]/IC Cp€ACTB MaHH-
ITyTUPpOBaHMsA cxeMol JOJIXKHO KacCaTbCsd HC TOJIbKO BIMAHUA HaA CTAHAAPTHOC IIPCACTABJICHHUC AAaHHbIX
cxeMbl. HeoOxonumo TaksKe MPUHUMATh BO BHUMAHUC BIMSHUE HA CBSI3aHHBIC C HEil JaHHBIE, CYLLICCTBYIO-
e B 6a3e JaHHBIX, B KOTOPO# XPaHUTCS CXCMaA.

Heo6xonumo TouHOe IpeacTaBicHUC CXeMbl B (DOpMe, COOTBETCTBYIOILICH CTAHAAPTHOMY CPCACTBY
MOZEIUPOBAHMS JaHHbIX.

ITponieccop momp30oBaTes JOMIKCH UMCTh BO3MOXHOCTD 3HATh O OoJilee YeM OIHOI Imape YpOBHCI, a
TaKKe MPEICTABIATh YCIIYTHM TaKUM 00pa3oM, 4TO MOJIb30BATENb YCIYT OyleT paccMaTpuBaTh BCE JAHHBIC
KaK CBSI3aHHBIC C OJIHOM IMApOi YPOBHCH.

Lesp cTaHIapTM30BAHHOTO IMO/IX0/A K YITPABJICHUIO IOCTYIIOM COCTOMUT B MPEICTABIEHUY BO3MOX-
HOCTU B3aMMOACHCTBUS HCOAHOPOIHBIX paclpcAc/ieHHBIX 0a3 JAHHBIX W OTAETBHO pa3paboTaHHBIX
CUCTEM.

Jnsg ynpapieHus pactipeqccHHON 0a30il maHHBIX HeoOxonuMa 06a3a JaHHBIX ¢ WHGoOpManuvei pas-
MCIUCHUA (bpaFMCHTOB JaHHbIX, KOTOpast MOXKCT OBLITH caMa paCHpe}lCI[EHHOfI.

B ciyuae neHTpann3oBaHHON CUCTEMBI YIIPABICHUS JaHHBIMU UH(pOpMANUS pa3MellleHUsT OTHOCUTCSI
K MOAPOOHOCTSIM KOHKPETHOI MPOrpaMMHOI Cpelibl.

Mudopmanusg pasMellieHUs] JaHHBIX JOMXKHA OBITh TJOOANBHO JOCTYITHOM B ceTU. DTO Tpedyer
CTaHIApTU3aLMU UCITOAb3yeMOro (popMara s NpeacTaBiIeHus1 TaKOW MH(OpMaly pa3MeIieHUs.

Ecnu 1oaKHbBI TOAAEPKUBATCS HEOAHOPOAHbBIEC paclpeAcACHHBIE 6a3bI JAHHBIX U UX CITOCOOHOCTH
K B3aMMOICUCTBHIO, TO TpeOyeTC CTaHIapTU3alMs pacpeacJCHHBIX JAHHBIX U CITocoba NoCTyna K UX
dparmeHTaM.

CraHaapTHOE CPeICTBO MOJCTUPOBAHUS JAHHBIX JOMXKHO 00eCITeYUBATbh CPCACTBA CTPYKTYPUPOBAHUS
Takoi nHbopMauy. OTU CPEICTBA CICAYCT UCIIONb30BATh IUTST 00eCTICUeHUS U JIOKAAbHOrO, U YIaICHHOTO
JOCTYITOB K TaKOW WHMhOpMALUY.

[Tporieccop pacipeneacHUS JOIKEH UMETh BO3MOXHOCTD HAITPaBJIsITh TOPU3OHTAIbHYIO U BCPTHKA/b-
Hy10 parMeHTauIO B pacIipeaeIeHHBIX 0a3ax TaHHBIX.

CucTteMa yrpariIcHUs TaHHBIMU JTOKHA UCITOIb30BaTh TaKylo WHGOPMAIIUIO Pa3MCILLCHUS LISl TOTO,
4YTOOB! 06eCcTIeYUTh HEKOTOPYIO CTelleHb He3aBUCUMOCTH JUTSI TIPUKITATIHBIX ITPolicccoB. Pe3yabTarhl 3anpoca
Ha uHdopManuio, KoTopast TpedyeT JaHHBIC U3 MHOIMX YCTAHOBOK, NOJDKHEI OOBCAMHSTBLCS A NPCACTAB-
JICHUST NAHHBIX K TPEOYeMOMY ITPUIIOXKCHUIO.

7.3 AcnmekTbl CTAHAAPTH3ANUM YNPABJICHUS TAHHBIMHA

CraHaapTyu3aiys yIpapacHUsT JaHHBIMY, KOTOPEIC SBISIOTCS OOILIMMU KO MHOTMM MHGOpMaLKUOH-
HBIM cHUCTeMaM, JOMKHA CO3AaBaTh yAOOCTBA KaK /IS JIOACH, UCIIONB3YIONMX 3TH CUCTCMBbI, TakK W s
MMPOrpaMMHBIX CPEICTB, KOTOPBIMU 3TU CUCTEMBbI 00CCIIeYUBAIOTCS.

CTaHaapThl YIIPABICHUS JaHHBIMU MOTYT ObITh pa3fefieHBl Ha YEThIPE TPYIIbI.

[TepBast rpyra onpeaensieT BUI YCITYT, KOTOpbIe obecrieuuBaloTcs B MHTepdeiice. Ha craHnapThl 3T0i
IPYIIIBI CCHIMAIOTCS KaK Ha CTAHOapThl uHTepdelica. Takue cTaHIapThl He JOJDKHbBI HAKIAABIBATh JIUIIIHUE
OrpaHMYCHHUS Ha TO, KaK KOHCTPYUPOBATh 3JEMEHT 00paboTKH, 00eCIIeunBaIOIvil YCIIYTH.

Btopas rpymma craHmapToB yNpaBieHUS JaHHBIMH MCIIONB3YEeT IpaBWiIa W COTJalleHUs] CpelcTBa
MOACITIMPOBAHUA HJaHHDLIX, ‘{TO6bI npcacTaBUTL HaHHBIE AJIA KOHKpCTHOfI HEIU. Ha Ttakue CTaHAapThI
CCBLIAIOTCS KaK Ha CTaHAapThl colepxXanusi naHHbIX. CTaHAapThI ColiepXKaHUs IAaHHbIX ONMPEIENSIOT CONEP-
JKAaHMC YacTU CXEeMBbI JUTS NTaHHOU IMapbl YPOBHCH.

TpeTbs rpylina craHOapTOB YIIPABACHUSI HAHHBIMH — 3TO CTaHAApPTHI oOMcHa. CTaHIapThl 3TOW
IPYIIIBI MCITOIB3YIOTCST B PACTIPEACICHHBIX CUCTEMAaX W JUTS CBA3U MeXIy WH(MOPMAlIMOHHBIMU CUCTEMAMU
B pa3IMUHBIX JOMEHAX YIIPaBJICHUSI, YTOObI McpeAaBaTh JAaHHBIE U3 OJHOM Cpe/ibl YIIPABJICHUS JaHHBIMU B
apyryio. CtaHAapThl 06McHA ONpeacsioT GU3NYecKoe MpeACTaBIeHUe JaHHBIX.
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YeTBeprast TpyIa — 3T0 QYHKIUMOHATBHBIC CTAHAAPTBI, KOTOPHIC ABJISIIOTCS HAaGOpOM APYIMX CTaH-
JaptoB. (DYHKOUOHATBHBIC CTAHAAPTHI MOTYT MPUHUMATL MHOIO (OpM, B 3aBUCHMOCTU OT KaTerOpuii
OTICNIBHBIX CTAHIAPTOR U OT 3aBUCUMOCTCH KaXKZIOTO OT CPCACTB MOICTUPOBAHUS JAHHBIX.

[TonsiTHe cpeAcTBa MOACTUPOBAHUS JAHHBIX SABJISICTCS (PYHIAMCHTATBHBIM B KOHIICITIUY CTAHIAPTOR
yIpaBICHUS JTaHHBIMY. OHO MOXET caMO OBITh OOBCKTOM CTAHIAPTU3ALWY U MOXKCT OBITh UCTTOTH30BAHO
SIBHO KaK CPCACTBO OITPE/ICICHUS B OTTMCAHUY ApyTroro ctaHaapta. Kpome Toro, rpasuia CTpyKTYPUPOBAHUS
JAHHBIX U MpaBuia MAHUMYJIUPOBAHUST JAHHBIMU CPEICTBAMU MOJACIUPOBAHUS JAHHBIX MOTYT ObITh HEsIB-
HBIMU B JAPYIOM CTaHIAPTC.
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