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oT 27 pekabps 2002 r. Ne 184-P3 «O TexHU4eCcKoM peryimpoBaHnny, a npasunia NnpMMeHeHns HalMoHarbHbIX
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2 BHECEH TexHun4yeckum komutetom no ctaHgaptmsaumm TK10 «lepcnekTuBHBIE NPON3BOACTBEHHbLIE TEX-
HOMOMNN, MEHEMKMEHT U OLEHKa pUcKa»

3 YTBEPXXOEH N BBEAEH B JEWNCTBWE [Mpukasom deaepanbHOro areHTcTea no TeXHUHECKOMY
perynupoBaHunto n metponorim ot 27 aekabdps 2007 . Ne 573-cT

4 Hactosawmn ctaHgapT naeHTudeH mexagyHapoaHomy ctaHgapty MCO/MOK TO 10032:2003 «NHpopma-
LMOHHaA TexHonorua. 3TtanoHHasa moaenb ynpaBneHua gaHHbiMU» (ISO/IEC TR 10032:2003 «Information
technology — Reference model of data management»).

HanmeHoBaHWe HacTosWwero ctaHgapTa M3MeHeHO OTHOCUTENTbHO HaUMeHOBaHKUA yKasaHHOro MexXxayHapoa-
Horo ctaHgapTa and npueegeHust B cooTeeTcTBMe c[OCT P 1.5 — 2004 (nogpasaen 3.5)

5 BEEAEH BI'NEPBbIE

VIHbopmauust 06 UsMeHeHUSIX K HacmosileMy cmaHoapmy rnybriukyemcsi 8 eXXe200H0 U30asaemMoM UHQOp-
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Mauusi, yeeoMIieHuUe U meKcmkbl pa3Meluaromecs makxe 8 UHgbopMalUuoHHOU cucmeme obue20 rnob308aHuUs —
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BBeaeHue

CyLLEeCTBYET MHOXECTBO CNOCODOB peann3auumn CUCTEM ynpaBleH s naHHbIMKU Ang onpeaeneHns aTanoH-
HOW Modenn ynpasneHna gaHHeIMA. JNnga onpegeneHna pyHKUMK ynpaBneHUs AaHHbIMU UK CChINTOK Ha HUX UC-
MOMNb3YHOT pasfnyHble TeEPMUHBLI, ANA oncaHUA PasMYHbIX PYHKLUWAN NPUMEHSAI0T OaUHAaKOBbIEe TePpMUHLI. [1o-
3TOMY Heobxoauma ctTaHgapTusauna QyHKUMKA ynpaBneHust JaHHbIMU. HacTosAWwmMA cTaHaapT NpeAcTaBsaeT aTa-
NOHHY0 MoaenNb ynpaBneHust AaHHLIMWU U onpeaenseT obnactu ctaHgapTusauum 3To Moaenu.

HacTosiluni cTaHaapT ycTaHaBNMBaET STaNOHHYIC MoAerb ynpaBneHns AaHHbIMU, obecnevunBaeT OCHOBY
Ons KoopanHaunm paspaboTky cTaHaapToB B 06nacTu ynpasneHns AaHHBIMU U MO3BONSET B NEPCNEKTUBE UCMONb-
30BaThb AeUCTBYOLLME cTaHOapThl U NPOEKTbl CTaH4apToB.

TepMUH «ynpaBneHue gaHHbIMU» BKIIHOYaET B ceba onucaHne, cozgaHne, moandunkaunto, UCrofib3oBaHne
OaHHbIX N ynpaBneHne M1 B MHPOPMAaLIMOHHBIX cucTeMax. Takme yHKLUUK ynpaBneHnUsa gaHHbIMUA MOTyT ObITb
BbIMOJTHEHBLI KaK 0bLMe ycnyrn ang npuknagHsiXx MHpopMaLUnoHHBIX CUCTEM. ANbTEPHATUBHO KaXkaoe NpUnoxe-
HMe MOXeT onpeaendaTe COOTBETCTBYIOLWME AaHHbIe K ynpaBnaTb UMW, Ecnin oyHKUWKX ynpaBneHUs JaHHbLIMU
BbINMOJIHEHBLI KaK 0DLLKMe YCnyri, TO XXenatenbHo obecneynTs cTaHgapTU30BaHHbIE CpeACTBa ynpaBneHUa aHHbI-
MU A5 COBMECTHOMO MCMNONb30BaHWUS AaHHbIX MHOXECTBOM NoSb3oBaTenen. Takas ctaHgapTusauns Tpedbyer on-
peaeneHnsa MHOXeCTBa MHTEPEENCOoB, AN KOTOPbLIX MOryT ObITh padpaboTaHbl cneumansHble cTaHaapThl.

Llenblo HacTosIlWero ctaHgapTta sisnsieTcs obecnedeHne B npegenax obrnact ero npuMeHeHUst CooTBET-
CTBYIOLLUEWN CTPYKTYPHI:

a) Anga naeHTUgpukaumm UHTepPpencos;

b) ANna No3NUUOHUPOBAHUA BCeX TaKUX MHTepdenNcoB OTHOCUTENBHO APYT Apyra;

C) ANt naeHTUpUKaLnm cpeacTB obecneyveHuns Kaxxaoro MHTepdenca;

d) ans naeHTUMKaL M npouecca noaae Pk Kaxkaoro nHtepdgenca u, rge 1o NPUMeHUMOo, JaHHbIX, HEOD-
XOAUMBbIX AN TaKo NoaaepXKu;

e) Ang pacnpegeneHna Ncnoib3oBaHUa MHTepdencoB B COOTBETCTBUN CO CTagUAMKM XKUIHEHHOIO LIMKNa
MHOPMALIMOHHBIX CUCTEM;

f) Ana naeHTUUKaL 1 CBA3aHHbIX anbTepHAaTUB, aCCOLIMUPOBAHHLIX C COOTBETCTBYHOLLMM MaeHTUUUUPO-
BaHHbLIM MHTEPdeNCOoM.

B HacTodllemM cTaHOapTe BelgeNneHb! TpU rMaBHbIe Leny cTaHaapTUsauum ynpasneHUsa gaHHbIMIA:

a) COBMEeCTUMOCTb PEeCypPCOB;

D) MMHMMKM3ALMA CTOUMOCTW Noaae Pk MHPOpPMaLIMOHHOW CUCTEMEI HA BCEX 3Tanax ee >XU3HeHHOro LUUKNA;

C) ONTUMAaSIbHOE NCMNOSIb30BaHNE OOCTMXKEHUI CTaHAapPTM3aLMK U ONTUMKNIALNSA opraHK3aLnmi padoT B 3TON
obnacTu.

COBMECTUMOCTb PecypcoB NpMMeHUMa U K MHOpMaLUOHHBIM pecypcamMm, HanpumMmep K npeacrtaBrieHuo
OaHHbIX B basax gaHHbIX, U K pecypcaM pasnnyuHbIX NpoLeccopoB. B HacTosweM cTaHaapTe ocoboe BHUMaHKE
yaeneHo COBMEeCTUMOCTU MHPOPMALMOHHLIX PECYPCOB, PACMNONOXKEHHbLIX B pa3fYHbIX MecTax 1 pa3paboTaHHbIX
C NCMOSIb30BaHNEM pasnnYHbIX annapaTHbIX cpeaCcTB U nporpaMmmHoro obecnedveHus. Cncrema CoOBMECTUMOCTI
pPecypCcoB — OCHOBa ANd ynpaBfieHUs 4OCTYNOM.

CHWXeHne CTOMMOCTU noaaep:Xki MHpopMaLMOHHOW CUCTEMBI OTHOCUTCH KO BCeEM ddbazam KU3HEHHOMO LINK-
na MHpopMaLIMOHHON CUCTEMbI U OXBAaTLIBAET 3aTpaThl HA €e NPOEKTUPOBaHUE, pa3paboTKy, aKcnnyatauuto U
noaaepXKy.

OnTumMmansHoe NCNosfib3oBaHUe AOCTMXKEHUA cTaHdapTU3aumMm 1 oNTUMMU3aL s opraHnsaumm padboT B 3TON
obnacTu npeaycMaTpuUBaEeT CoKpalleHe Yucna HeobxoanmblX CTaHAAPTOB U YNPOLLUEHUE NX COAEPXKaHUSL.

HacTtosiwmm ctaHaapT naeHTUdUUMpyeT obnact Ans paspaboTkn CTaHOapPTOB UM NOCTOAHHOIO YIy4LLIEHNS
NX KavuecTBa 1 obecnevnBaeT OOLLYIO CTPYKTYPY AN KOMMNNEKCHOW NoAAEPKKA N akTyanu3aLu i B3auMOCBsI3aH-
HbIX CTaHOAapPTOB.

HacTosawmnin ctaHaapT obecnevnBaeT CTPYKTYPY, MO3BOMNAIOLL YO rpyrnnam 3KCNepToB NPOAYKTUBHO U HE3a-
BUCUMO paspabaTtbiBaTb CTaH4ap Thl A1 pasINYHbIX KOMNOHEHTOB MHAPOPMAaLIMOHHBIX CUCTEM.

HacTosawmmn ctaHaapT SiBASIeTCSA OCHOBOMNOMAaratoLnUmM 1 No3BoNseT paspabaTeiBaTh HOBLIE cTaHAapThI MO
Mepe NOoSABMEHNSA HOBbLIX TEXHOMOTUMN.

V) NanHbie — amo uHebopmauus, npedcmasneHHas 8 chopmanu3oeaHHOM 8ude, npuzodHom OnS ee nepedayu,
uHmeprnipemauyuu u obpabomku ¢ ydyacmuem yernogeka unu asmomamudeckumu cpedcmeamu (FOCT 34.320— 96).
Kak ripasuro, 0aHHele cmpykmypupyrom 8 aude mabnuysi.

1V



FTOCTP ACO/MI3KTO 10032— 2007

OnucaHne sTanoHHOW MoAenNn ynpaBfeHUs AaHHbIMX NpeACcTaBNeHO B HACTOALLEM CcTaHaapTe chneayto-
LLIM OB pa3oM:

- pazaen 4 cogepXXuT odLUMe NONOXKEHNN YNpaBneHnUs AaHHbIMU U TPeDOBAHUA, OCHOBaHHbLIE HA OCOBEHHO-
CTAX MHPOPMALUOHHBIX CUCTEM;

- B pazaene 5 paccMoTpeHbl OCHOBHbIE NOHATUS AaHHbLIX, KOTOpble TpebyloTca AN 3TanoHHOW MoAdenn, Ux
CBA3b APYr C APYromM 1 NOHATUEM Mnpouecca;

- B pasgene 6 npuBegeHa apxXuTekTypHasa Moaernb, B paMKax KOTOPOM MOTYT ObiTb pasMeLleHbl pasnnyHble
NaHHbIE U KOMMOHEHTbI 06paboTKn, HeobxoanMele ANd ynpasneHust AaHHbIMU;

- B pasgene 7 onucaxsl LLenu 1 NpUHLKUNbLI CTaHaapTU3auumn yrnpasnieHns JaHHbIMUA;

- B NIpUNoXeHnn A npueegeH nepeveHs B3aMMOCBA3AHHbBIX MEXAyHapOAHbIX CTAHAAPTOB;

- B NpUNoXXeHnn B nokasaHa cBsidb ASUCTBYHOLWMX CTAHAAPTOB U NPOEKTOB CTAHAAPTOB C apXUTEKTYPHOU
MOOENbIO.

HacTosawnin ctTaHaapT onpeaenseT Knacchl yCnyr, oKnaaemMslx U NpeaocTaBnsgeMblX Npu ynpaBneHnn JaH-
HBIMW, U OMUCBIBAET CTPYKTYPY MX B3anUMocBs3n. OaHako yrnpaBneHne AaHHbIMU He ABNSIeTCS N30NNPOBaHHbLIM
1POLLECCOM U CYLLECTBYET B cpefax, obecnevmBarolmMx Apyrue yernyru, Takme Kak XpaHeHue gaHHbIX 1 0OMeH
NMK.

[losicHeHUS HEKOTOPbIX NONOXKEHUN HACTOSALEro CTaHA4adpT4a NnpuBeadenbl B BUAE CHOCOK, BblAEJIEHHBIX KYP-
CABOM.

22372 Y}
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HAUWOHANBbBHBIWN CTAHOAPT POCCUUNCKOUN PEOEPALNMN

I TANNOHHAA MOIEJIb
YIPABJIIEHUA OAHHBIMWA

Reference model of data management

[lata BBegeHua — 2008—09—01

1 Obnactb NpnMeHeHunn

HacTosawumin ctangapT ycTaHaBNMBaeT 3TanoHHY Modenb yrnpasnieHusa gaHHbiMuy, paspadotanHyto MCO, 1
CTPYKTYPY, Heobxoaumyo Ons KoopauHauum 1 paspabdoTki AeNCTBYOWMX U ByayLLUMX cTaHgapToB B obnacTtu
yrpaBieHns NoCTOAHHBIMW AaHHbIMWU B MHOPMAaLMOHHBIX cucTemax. [NepedyeHb AeNCTBYOLLMX CTaHAapTOR B
obnacTtn ynpaBneHns AaHHbIMW NPeACcTaBeH B MPUIOXeHnn A.

CtaHaapT ycTaHaBnnBaeT obLyto TEPMUHOMNOTMIC U OCHOBHbIE NMOHATUSA, OTHOCALLIMECH KO BCEM AaHHbIM
MHOPMaLIMOHHBLIX cucTeM. Takme NOHATUA UCMOoMb3YIOT ANA onpeaeneHusa bonee cneundr4ecKnx yenyr, npeao-
cTaBNAeMbIX cneLuarnbHbIMUA KOMNOHEHTaMN yNpaBneHus aHHbIX, HanpuMep cucteMmamm ynpasneHusa bazamin
OaHHbBIX UK cUCTEeMaMU crioBapen AaHHbIX. OnpegeneHne nogobHbIX B3aMMOCBA3aHHbIX yCIyr naeHTuduumpyeT
MHTepdenckl, KoTopble MOryT cTaTb NPpeaMeToM ByayLLMX CTaHOapTOB.

HacToawui ctTaHaapT He paccMaTpuBaeT YCryrn U NpoToKobl ynparneHnsa gaHHbiMu. CTaHgapT He coaep-
XUT TpeboBaHna ana co3gaHnsa MHPOPMAaLIMOHHBIX CUCTEM U HE CITY>XUT OCHOBOW OIS OLEHKN COOTBETCTBUA.

HacTtosawuin ctaHaapT paccMaTpyBaeT NPoLLecehl, KoTopble KacatoTcs 0OpaboTKU MOCTOAHHbBIX AaHHBIX U NX
B3aMMOJENCTBUSA ¢ 0CODbIMU NpoLeccamMm, XxapakrepHelM Ansg cneundndecknx MHPopMaLMOHHbIX CUCTEM, a
TaKke paccMmaTpuBaeT obLL1e yCryri no yrnpasneHuo JaHHbIMA, TaKUMK Kak TpeboBaHKs No onpeaeneHnto (06 bsB-
NEHNo), XpaHeHUHo, N3BIeYeHNo, 0OHOBNEHUIO, NoaaepXKke B paboyem COCTOAHUN, KONMPOBaHUI, BOCCTaHOBIe-
HUIO, Nepedade B NPUIIOXKEHUAX N CNoBapsaxX AaHHbIX.

B obnactb nprMeHeHns HacToSALWEero ctaHgapTa BXOAUT pacCMOTPEeHNe cTaHAapToB B 06acTu ynpasneHus
OaHHbIMW, pa3MeLLEeHHBIMW B OAHOM UM HECKONBbKUX KOMIMbIOTEPHBIX CUCTEMaX, BKITOYasa yCnyri no ynpasne-
HUIO pacnpeaeneHHon 6a3oin AaHHbIX.

HacToawnin ctangapT He paccmaTpuBaeT obLme yenyr, oOblMHO NpeaocTaBsieMble onepaLoHHOW CUCTe-
MO, T.e. NPOLeCChl, CBA3aHHbIE C KOHKPETHLIMU TUNaMn n3nYecKnx yCTPONCTB XpaHeHUsa AaHHbIX, MeToaaMu
XpaHeHUa JaHHbIX, AeTansaMmn KOMMYHUKaLIWKA 1 MHTepdencom YermoBeK — KOMMbIOTEp.

HacToawnin ctangapT onpeaensaeT ycnyri, npeaycMoTpeHHble B UHTepdence. CTaHaapT He HanaraeT orpa-
HUYEHWIA Ha peann3au o NpoLLeccos.

2 TepMUHbI U onpeaeneHnn

B HacTosdLem CTaHAapTe UCMOJIb30BaHbl CliedyroLle TepMHbl C COOTBETCTBYHOLLMMW ofpedesieEHNAMIA.

OI'IDELI,EJ'IEHI/IFI, YCTaHOBJIEHHBIE B HACTOALLEM pasjersie, rnpeinasHa4vyeHbol 4J14 NCroJib30OBAHNA B HACTOHA-
LEM CTaHAaPpTe. B nosscHeHUsaxX K TEPMUNHY aHbl bonee NPOCTblE ONNCaHWUA. HEI{OTOpre N3 HNXKETIPUBEOEHHDLIX
TEPMMNHOB OlipedesieHbl B APYIMX CTaHAaPpTaX, HO OHA HEOGXOJJ,I/IMI:I A1Ad NCNoJib30BaHNA B COOTBETCTBYHOLLEM
KOHTEKCTE yI1paBJ1IEHNA AdHHBIMIA.

U3pgaHue odpuumanbHoe

2" 1
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2.1 ynpaBneHue gocTtynom (access control): [Npouecc, 3aknoyaroLwuiica B npeaynpexageHnm HecaHKLUN-
OHWUPOBAHHOIO UCNOJIL30BAHUS PECYPCOB.

YnpaBneHue gOCTYNOM CBA3aHO C NpeaocTaBneHneM BO3MOXHOCTU CaHKLMOHUPOBAHHOMO U npeaynpexae-
HUEeM HeCaHKLUMOHUPOBaHHOIo A0CTyNa K AaHHbIM. [pn ynpaBneHUn 40CTYNOM A0KHbI ObITh onpeaeneHsl Npo-
Lecchl, KOTOPbLIE MOXET BbIMOJIHATL NOMb30oBaTeNb.

2.2 gaHHble ynpaBneHUA AoCcTynoM (access control data): JaHHble, cBA3aHHbIE C onpegeneHnemM Unn
MoandpuKkaumen NpuBmMNerun ynpasneHna gocTyrom.

2.3 MeXaHU3M ynpaBrneHUsa goctynoM (access control mechanism): MexaHnam, npeaHasHavyeHHbIN ANA
peannsaunm NoNUTUKKN cbecne4veHnst U NOBLILLEHUA Be30nNacHOCTI.

2.4 npunoxeHue (application): Onepaunn, cBA3aHHbIE C ynNpaBNeHUEM AaHHBbIMU N UX 0DPabOTKOW, BbIMOI-
HAEeMble B COOTBETCTBUN C KOHKPETHBIMW TpeboBaHUAMU MHDOPMAaLUOHHOW CUCTEMBI.

2.5 npuknagHou npouecc (application process): [povuecc, onpeaeneHHbIN B COOTBETCTBUN C TPEOOBaHN-
MW KOHKpPEeTHOW MHdOpMaLMOHHOW CUCTEMBI.

2.6 npuknagHaa cuctema (application system): Cuctema nprknagHbIX NPOLEeCCoB, UCMONb3YyoLWaa yCry-
', NpeaocTaBngdeMele MHTepdencoM YenoBek — KOMMbHOTEP, cpeacTBa KOMMYHUKALIMA 1 cUCcTeMa yrpaBleHUs
ans obpaboTkn gaHHbIX, HeobXxoauMble ANl COOTBETCTBUSA TpeboBaHUAM MHAOPMALMOHHOW CUCTEMBI.

2.7 KOHTponbHbLIU XypHan (audit trail): XypHan, npegHasHavyeHHbIN 4na perctpaunm npoueccoB QYHKLM-
OHWPOBaHUSA B UHPOPMaLIMOHHON CUCTEME.

2.8 caHKUuoHUupoBaHue (authorization): OnpegeneHue npyUBUNerMi AnNg KOHKPEeTHOro M aeHTUULMpoBaH-
HOro NONb30OBaTEeNS.

2.9 cBA3sbIBaHUe (binding): YcTaHoOBNEHWE OTHOLLEHUN MeXay KOHKpeTHbIMU onpeaeneHnaMin AaHHbIX U
npoLieccamum.

2.10 knueHT (client): CybbekT (Nonb3oBaTens U NPoLece), 3anpalunsaowWni yenyr, npegocraBsnsiemMble
Ha Qpyrom npoLieccope (T.e. cepBepe).

2.11 oTHoWeHUe KnueHT — cepBep (client — server relationship): CBA3b, ycTaHaBNMBaemMad B MOMEHT,
Koraa KnneHT 3anpallmMBaeT YCnyry, KoTopas AomkHa bbiTh BbINONHEHA CEPBEPOM.

2.12 KOMMYHUKaLMOHHOe coeanHeHne (communications linkage): Cpeacrtea cbMeHa gaHHbIMU MexXay
KOMMbHOTEPHBIMU CUCTEMaMK UM MeXAY NoNb3oBaTerniemM U KOMNbTEPHLIMUA CUCTEMaMMU.

2.13 KoMmnblOTepHaAa cuctema (computer system): COBOKYNHOCTL annapaTHbIX CPeaAcTB, ynpaBideMblX
nporpaMmmMmHbIM cbecneveHnem (onepaumMoHHON CUCTEMOW) KaK e AUHbIN MoayNb. KoMnbloTepHaa cuctema MOXeT
Takke NpeaoccTaBnAaATh 0bLLME YCIYTU, TaK1ue KaK ynpasneHne AoCTyNoM, B3auMoaeNCcTBUE NPOLECCOPOB U rpadpn-
YyecK MHTepdrenc NonbL3oBaTENS.

2.14 koHdpurypaumua (configuration): CoBoKynHOCTb NpoLLeccoB MHPOPMALIMOHHON CUCTEMbI U CNOCOD B3a-
MMOCBS13M1 3TUX NMPOLIECCOB.

2.15 ynpaBneHue KoHdurypauueu (configuration management): [learensHOCTb, CBA3aHHaA C ynpaBe-
HUeM KoHuUrypaumnein MHgpopMaLUoHHOW CUCTEMbI Ha BCeX aTanax >XU3HEeHHOTo LMKna.

2.16 npaBuno orpaHUvyeHuUsa LenocTHocTU (constraining rule): MNpasuno, asndarolleeca YacTbio cpea-
CTBa MOAeNnMpoBaHUS AaHHbIX U yripaBnstolee BeINONMHeEHUEM TpeboBaHNN, obecneynBalolWMX LETOCTHOCTL
onpegeneHHoro Habopa gaHHbIX.

2.17 orpaHu4veHunsa (constraint): OrpaHu4eHNs Ha 3Ha4YeHUA onpeaesieHHoro Habopa AaHHbIX.

2.18 cTaHAapT coaepxaHMA aaHHbIX (data content standard): Jlornveckmne TpeboBaHUA K AaHHBIM, UME-
oM obL Yo 0bnacTb NPUMEHEHNUA U UCMONb3YEMbIM BO MHOTUX NMPUKNagHbIX CUCTEMAX.

2.19 onpeaeneHue gaHHbIX (data definition): OnucaHne npaBwn, KOTOPbLIM A0IMKEH YAOBNETBOPATL OAMH
M1 6onee Habop gaHHbIX.

2.20 aKcnopT gaHHbIX (data export): Ycnyra no ynpasneHuo AaHHbIMA, 3akiovaowancs B U3BnevYeHUn
OaHHbIX N3 6a3bl AaHHbLIX M CO30aHNUN KOMUM 3TUX AaHHBLIX, OpraHU30BaHHbIX B COOTBETCTBUU C pOopMaTOM 0bMeHa
OaHHBIMI.

2.21 uMnopT gaHHbIX (data import): Ycnyra no ynpaeneHuio AaHHbIMIK, 3aKiiodarolladacs BO BCTaBKe AaH-
HbIX B ©a3y AaHHbIX, OpraHU30BaHHYO B COOTBETCTBUM C popMaTOM 0OMeHa AaHHbLIMMU.

2.22 He3aBUCUMOCTb AaHHbIX (data independence): He3aBUCUMOCTL NPOLIECCOB OT OOBLEKTOB AaHHbIX,
COCTOSILLAsA B TOM, YTO OO BEKTbI AaHHbBIX MOTYT ObITb M3MEHEHbI €3 HapyLLIEHUS MPOLECCOB.

2.23 UenocTHOCTb AaHHbIX (data integrity): CooTBeTCTBME 3HAYEHWUN BCEX AaHHbIX Da3sbl AaHHbLIX onpeae-
NeHHOMY HENpPOoTMUBOPEYNBOMY HADOPY NpaBun.

Z



FTOCTP UCO/MIK TO 10032— 2007

2.24 cbopmaTt oobMeHa gaHHbIMMU (data interchange format): INpasuna cTpyKTypupoBaHUa onpeaeneHHbIX
OaHHbIX, ycTaHaBnuearowme dopmMat AaHHbIX, HeobXoaMMbIA ANd 3KCnopTa AaHHbLIX M3 O4HON CUCTEMBI yripaB/ie-
HMUA AaHHBLIMW U UX UMMOPTa B APYIyo CUCTEMY yNpaBleHNUa AaHHbIMMA.

2.25 cTaHaapT oomMeHa AaHHbIMU (data interchange standard): CtaHgapT, onpeaensitoLlin COBOKYMHOCTb
OaHHbIX B COOTBETCTBUM C NpaBUNamMn UX CTPYKTYPUPOBaHUSA, obecnevnsatoLlinMyn 0OMeEH AaHHbIMU MeXay ABY-
MS KOMMbHOTEPHBIMW CUCTEMaMW.

2.20 ynpaBneHue gaHHbIMUM (data management): leatensHOCTb, HanpaBneHHasa Ha onpeaeneHne, co-
3aaHue, XxpaHeHune, NoaaepXKy AaHHbIX, a TaKKe Ha obecrneveHne AocTyna K AaHHbIM U npoLieccam MaHUNynmpo-
BaHWA B ogHOW N bonee nHdopmMaLMoOHHOW cUCTEME.

2.27 cpefa ynpaBsneHua gaHHbIMU (data management environment): lcnonb3yemMble B KOMMNbLIOTEPHOW
cucteme opmMannioBaHHbIE NPUHLIKMBI ONUCAHUA AaHHBLIX U COOTBETCTBYHOLLME SNEMEHTHI UX 0BpabOoTKMK.

2.28 ycnyra no ynpaeneHUo gaHHbIMU (data management service): Ycnyra, npegocraengaemMasi CUCTe-
MOW yripaBneHns AaHHbLIMN.

2.29 ceaHc ynpaBneHusa gaHHbIMU (data management session): Nepuoa BpemMeHun, B TedeHne KoToporo
KIMMEHT Nonb3yeTcsa ycnyramm npouecca yrnpasneHns gaHHbIMMA.

2.30 cuctema ynpaBneHusa gaHHbIMU (data management system): Cuctema, npeagHasHadeHHaa ans opra-
HU3aL MW gaHHbLIX 1 ynipaBieHUs UMW,

2.31 npouecc maHUnynupoBaHUA gaHHbIMU (data manipulation process): 'pouecc, cemaHTUKa KOTOPO-
ro yCTaHOBINeHa npaBunamm MmaHunynmpoBaHua AaHHbIMW B CUCTeMe MOAeNnpoBaHNS AaHHbIX.

2.32 npaBuUno MaHUnNynupoBaHuAa AaHHbIMU (data manipulation rule): NpaBuno, KOTOpoOMY HEOOXOAUMO
cnegoBaTh NPW co3daHUKM NpoLecca UM KOTOPOMY aBTOMaTUYeCcKn crneayeTt cuctemMa yrnpasneHUs AaHHbIMU NPU
BbIMOTHEHUUM NpoLiecca.

2.33 cpeaAcTBO MogenupoBaHMUA gaHHbIX (data modeling facility): CoBokynHoOCTh npaBun, npeaHasHa-
YeHHbLIX 4nd onpegeneHns cxemMbl gaHHbIX 1 MaHUNyNpoBaHUA JaHHBIMU, XPaHUMbIMU B COOTBETCTBUN CO CXe-
MOW.

2.34 npaBUno CTpYKTypupoBaHUAa aaHHbIX (data structuring rule): MNpasuno, onpegenstollee cnocob
CTPYKTYPUPOBaHUSI Habopa AaHHbIX.

2.35 TN AaHHbIX (data type): [ToumeHoBaHHAA COBOKYMHOCTb AaHHbIX C OOLLMMN CTATUYECKUAMW N ONHa-
MUYECKMMU CBOUCTBaAMMU, yCTaHaBNMBaEMbIMU popManii3oBaHHbLIMU TpeboBaHUSMM K AaHHBIM paccMmaTpuBaeMo-
ro Tuna.

2.36 6a3a gaHHbIX (database): COBOKYNHOCTb AaHHbIX, XPaHUMBbIX B COOTBETCTBUN CO CXEMOW AdaHHbIX,
MaHUNYNMpPOBaHUE KOTOPbLIMU BLIMONHAKT B COOTBETCTBUW C NpaBUaMn cpeacTB MoaennpoBaHUs AaHHbIX.

2.37 KoHTponnep 6a3bl gaHHbIX (database controller): AbcTpakTHOE NpeacTaBneHne ans Habopa ycnyr,
COrNacoBaHHbIX C KOHKPETHbIM cpeaACTBOM MOAENMPOBaHUSA AaHHbIX.

2.38 cpepa 6a3bl gaHHbIX (database environment): CoBOKYyNHOCTb 6a3bl AaHHbIX, CBSI3aHHOW C HEW CXe-
Mbl M KOHTpONNepa 6a3bl AaHHbIX.

2.39 A3bIK 6a3bl gaHHbIX (database language): A3bIK ¢ Ucnonk3oBaHEM opManbHOro CUHTaKcUca, npea-
Has3Ha4YeHHbIX AN9 onpeaeneHunst, cosgaHust, opraHn3asnm aoctyna v noaaepKkm 6asbl AaHHbIX.

2.40 ynpaBneHue 6a3zoun gaHHbIX (database management): [pouecc co3gaHust, UCNONb30BaHUA 1 NOA-
OepXXKn 6asbl AaHHbIX.

2.41 cucrema ynpaBsneHuna 6azamu aaHHbix; CYB/[] (database management system; DBMS): CoBokyn-
HOCTb NPOrPamMMmMHbIX U JIMHIBUCTUYECKUX CpeACcTB obLero nnn crneumanbHoro HasHavyeHusa, obecneymBatoLmx
ynpasrneHne co3gaHnem 1 ncnosib3oBaHnem 6as gaHHbIX.

2.42 cuctema cnoBapeum (dictionary system): MlHgpopmaLnoHHaaA cuctemMa, cogepXxawiag MHgopmMauunio o
npeanpuaTin, ero pyHKUUNAX, AeATENTbHOCTW, NpoLleccax U AaHHbIX, UCNOSIb3yeMbIX B OAHOW UK Bonee KOMMNbHo-
TEPHOW CUCTEME.

2.43 pacnpepeneHHana cuctema 6asbl AaHHbIX (distributed database): COBOKYNHOCTb AaHHbLIX, pacnpe-
OeneHHbIX MeXxay AByMs Unn bonee bazamMu AaHHbIX.

2.44 pacnpegeneHHada UHopmMmauuoHHada cuctema (distributed information system): MHdgopmaunoH-
Hasl cucTema, 06 beKTbl AaHHbIX U/ NPOLLECChl KOTOPOW pacnpeaeneHa Ha Ase unn donee dasbl AaHHbIX.

2.45 paHHble pacnpeaeneHun (distribution data): CeegeHunda, onpegensowine NHgopmMaLnio 0 pasmMelle-
HUW, AYGNUpoBaHUA U pparMmeHTaLnn 0O LEKTOB B pacnpeaeneHHon cucteme basbl JaHHbIX.

2.46 dpparmeHTauus (fragmentation): PacnpegeneHune aaHHbIX Mexay AByMS Ui bonee cpegamu ynpae-
nexHns bazamm gaHHbIX.

2.47 pyHKUMOHaNbHbIN cTaHaapT (functional standard): CtaHgapT, cocTosAWMN N3 Habopa corfacoBaH-
HbIX MexXay cobon CTaHOapTOB.

3—2372 2
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2.48 ropusoHTanbHas dpparmeHTauma’’ (horizontal fragmentation): ®parmeHTaLms, Npu KOTOPO pacnpe-
aeneHne gaHHbIX CpopMUPOBAHO U3 AAaHHbLIX BCEX BO3MOXXHbLIX TUMNOB 0AHOW 3anncu.

2.49 nudpopmaumnmoHHaa cuctema (information system): Cuctema, opraHusyowas ocbpabdboTky MHPopMa-
L1 © NpeaMeTHOM 0bnacTu U ee XpaHeHue.

2.50 cpeacTBa moaenupoBaHua obmMmeHa aaHHbIMM (interchange data modelling facility): Cpeactsa mo-
OennMpoBaHWUs daHHbIX, nogaepKmBarome ooOMeH AaHHbIMMU MeXay cucTemMamMm ynpasneHnsa AaHHbIMA.

2.51 ctaHaapT uHTepdenca (interface standard): CtaHgapT, onpegenarowi ycnyri, 4oCTyNHbIE B UH-
Tepdence, ANd NpPoOLECCOoB.

2.52 napa ypoBHeM (level pair): KoHuenuua mogennpoBaHus, NO3BONAIOLLAA CBA3ATb CXeMY C COOTBET-
CTBYIoLLEN Da3on AaHHbIX. [nsl ABYX CMEXHbIX YPOBHEWN AaHHbIX Oofiee BbICOKUU YPOBEHb BCEraa CoaepXuT
onpeaeneHnst AaHHbIX, XpaHALWKMXCs Ha bonee HU3KOM YPOBHE.

2.53 pomMeH ynpaeneHna (management domain): Obnactb, oxBaTbiBalolasd MHOXECTBO U3 ABYX WUNU
bonee MHPOPMaLNOHHBLIX CUCTEM, KaXKOdasl U3 KOTOPLIX MOXKET BbITb pacnpegenieHHON, CNpoeKTUPOBAHHBLIX M1 CKOH-
CTPYUPOBaHHbLIX AN 0bMeHa AaHHLIMU U NpoLeccamMi.

2.54 nocTosiHHbIe AaHHble (persistent data): laHHble, coxpaHaowmecsa B UHPOpMaLUNUOHHOM CUCTEME B
TevyeHune bonee ogHOro ceaHca yrnpasneHnst AaHHbIMU.

2.55 npuBunerua (privilege): PaspewleHne Ha UCnonb3oBaHWe OTAeNbHOW yCnyri ynpasrneHUa gaHHbl-
MUK, obecnevnBatoLllen 4OCTYN K onpeaeneHHsIM AaHHbIM, NpeaocTaBndemoe MaeHTUPULNPOBAHHOMY MOSb30-
BaTento.

2.50 npouecc (process). KOMNOHeHT MHPOoPMaLMOHHOU CUCTEMbI, pearnM3yloLWMN KOHKPETHBLIN anropuUTm
0bpaboTKN AaHHbIX.

2.57 npouecc coeauHeHuUA (processing linkage): lNpeagoctasneHne BO3IMOXHOIo B3auMoOeCTBUA MexXay
npoLieccopamu.

2.58 npoueccop (processor): KoHUenuns MmoaenmpoBaHus, ABNSoLLIAsACH KOMOUHaLMen annapaTHbIX CpeacTB
N nNporpaMmmHoro obecrneveHus, obecnevnBatoLlasi npeaocTaBfieHne yenyrii ogHoMy Unu bonee apyromy npoLiec-
COPY VN Nonb3oBaTenio.

2.59 cxema (schema): OnucaHue cogepXaHus, CTPYKTYPbI U orpaHuyeHni, UCNosNb3yeMblX 419 Co34aHUS
N noaaepXKm 6asbl gaHHbIX.

2.60 cepBep (server): [Npoueccop, NpeaocTaBnAloLWXA YCNyri oaHoOMY UN Bonee apyromy npoLeccopy.

2.61 ycnyra (service): [lpegocTtaBneHne yHKUNOHaNbHbIX BO3MOXHOCTEW OAHUM NPOLLeCCOpoOM APYrim
npoLieccopam Unn oaHUM nNpoL.eccom Apyrum rnpoLieccam.

2.62 uHTepdthenc yenyr (services interface): OnpegeneHHbl Habop ycnyr, obecnevnBaemMblX NPOLIECCOM
NI NPOLIECCOPOM.

2.63 ceaHc (session): [poMeXyToK BpeMeHU, B Te4eHNe KOTOPOro KIMMEeHT MOXET akTUBHO B3aMMOOENCTBO-
BaTb C CEPBEPOM UINKN KNUEHT 1 cepBep nonydaroT gaHHble gpyr O Apyre.

2.64 ucxogHan cxema (source schema): OnpegeneHne aaHHbIX UNKU HAOOP onpeadeneHn gaHHbIX 40 UX
NpeobpasoBaHUA B CXEMY.

2.65 TpaH3akuua (transaction): COBOKYNHOCTb CBA3AHHLIX Mexay cobon onepaunin, XapakTrepusyemMblX
YeTblIpbMS CBOMCTBAMWU: aTOMapPHOCTLIO, HEMPOTUBOPEUNBOCTLIO, TOKaNM3aUnen 1 npoaoibKUTENbHOCTLIo. TpaH3-
aKLIMSA A0IMKHA ObITb YHUKaNBHO MAEHTUPULMPOBAHA NONbL30BATEIEM.

2.00 TpaH3UTHbIe AaHHble (transient data): [JaHHble, nocTynaowme B MHPOPMAaLNOHHYIO CUCTEMY UMK
NCKMoYaeMble U3 Hee, a B criydae pacnpeaeneHHoU CUCTeMbl — AaHHble, nepemMellaemMble U3 0aAHOU KOMIMbIoTEeP-
HOW CUCTEMbI B APYIYHO NMPUY BbINOHEHWUI 0AHON NN Bonee TpaH3aKUM.

2.67 npoueccop nonb3oBaTensa (User processor): [lpoueccop, NpeaocTaBNACLLNA YCIYr NoNb3oBaTe-
N0 U ABNAOLMACA KNMEHTOM (NPSIMbIM UM KOCBEHHBLIM) KOHTpoNnepa 6asbl AaHHbIX.

2.68 BapuaHT (variant): KoHdurypaumsa scer MHgpopMaLMOHHON CUCTEMbI U ee YacTu, Hapsaay C KOTOpOoU
CYLLIeCTBYET Apyrasi cuctema, UMetroLlast Apyryto KoHdurypaumto, ocbecnevnsatoLlas Te Ke yCnyru.

2.69 Bepcua (version): KoHurypauma scert MHopMaLMOHHOW CUCTEMBI UK ee YacTU B KOHKPETHLIN MO-
MEHT BPEMEHMN.

2.70 BepTUKanbHasa dparmeHTaumna? (vertical fragmentation): ®parmeHTaums, Npy KOTOPON pacnpeaene-
He AaHHbIX CPOPMNPOBAHO N3 3HAYEHW JaHHbLIX OOHOI0 U TOro XKe TUna.

) Ecnu danHbIe npedcmasneHs! 8 8ude mabnuusl, mo 20pU30HMarnsHas hpasMeHmauus — 5mo Habop OaHHbIX,
cehbopMUPOBaHHBIU U3 cmMpPoK mabrnuysbl.

2) Ecniu daHHble npedcmasneHs! 8 aude mabnuusl, mo 8epmukarnsHas hpasMeHmauyus — smo Habop OaHHbIX,
ccbopmupoB8aHHbIUu U3 cmonbyos mabrnuysl.
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3 O603HaYeHUSA U COKpaLleHUs

3.1 B HacTosilem cTaHgapTe NpyuMeHeHbl cneayroline obosHaveHUs (M300pakeHUs ) U CoOKpaLLEHUS.
3.1.1 lNocToAHHbLIE AaHHbIe

ma Cxema
Da3bl JaHHbIX ba3bl AGHHbIX

3.1.2 KomMmyHUKaunMoHHoe coeauHeHue ( KaHanbl ooMeHa uHdgpopmauuen)

3.1.3 TexHonoru4yeckoe coeguHeHue ( CBA3b MeXay npoueccamu o6paboTkm AaHHbIX)

3.1.4 Knacc npouecca

Obo3Ha4yeHune Knacca NpouUeCCa NCNOJIb3yoT AJ14 |/|3o6pa>|<e-|v1ﬂ npouecCa MmaHUNyJiMpoBaHNA daHHbIMW.
,D,J'IFI MpouUuecCa COEAMHERHNA MO JIEBOMY KPalo YKA3blBAOT BXO4, MO NPaBOMY — BblX0O[, CBEPXY — OIPAHUNHEHNA.

Bxon Beixoa Bxon Beixoa

QOrpaHudeHus

Bxoa Bbixoa

3.1.5 Knacc npoueccopa

3.1.6 Knacc npoueccopa ¢ UHTepdencom ycnyr
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ObosHa4eHWe Knacca npoLeccopa ¢ MHTepdrecoM YCIyr UCNOMb3yHoT B AMarpamMmmax BMeCTe ¢ CUMBOMOM
KOMMYHUKaLMOHHOIo coegnHeHna Ansa ykasaHua B3auMMoOeUCTBUN, B KOTOPLIX OH YYaCTBYET U KaK KINUEHT, U Kak
cepBep. Kaxkgoe KOMMyHUKaLIMOHHOE coeanHeHne, obpabaTbiBaeMoe CepBEPOM, CBA3LIBAIOT C MUHTEPdENCOM YCIYT
(3aTEMHEH).

3.1.7 AmMeHa KnaccoB

Knacc npoueccopa ykasbiBatoT NponncHbIMY BykBamMn. B MCKNOUUTENBHBIX CRyvYaaX NCNONb3YIOT CTPOM-
Hble DYKBHbI.

3.2 CoKpalleHus

ACID" — atomapHOCTb, HENPOTUBOPEUUBOCTb, U30SIMPOBAHHOCTb, AONTOBEYHOCTD;

DBMS — cuctema ynpasneHus 6azamm gaHHelx (CMm. 2.41);

IRDS? — cucTeMbl crioBapsi MHPOPMALMOHHBIX PECYPCOB:

NDL?® — a3bIk 6a3bl AaHHbBIX CETU:

OSI* — oTKkpbITasd B3aMMOCBSA3b CUCTEM:

RDA> — yaaneHHbIn AocTyn 6a3bl AaHHbIX;

SQL® — a3blk CTPYKTYPUPOBAHHbIX 3aMpOCOB.

4 TpeboBaHuA K ynpaBneHUo AaHHbLIMW

4.1 Lenb

Llenbto pazgena asnsietcs onncaHue:

a) OCHOBHbIX MOHATUN, CBA3AaHHBLIX C UHGOPMaLUOHHBIMY CUCTEMAaMMU;

D) NoNoXXeHn cucTemMel ynpasneHUa gaHHbIMU B UHGOPMaLMOHHOW CUCTEME;

c) obnacTt NnpUMeHeHUa ynpasneHnsa AaHHbIMU,

4.2 UHpopMaLUOHHbIE CUCTEMBI

MHdpopMaLIMOHHas cUCTeMa — 3TO CUCTEMA, KOTOpast OpraH1U3yeT npoLecckl coopa, XpaHeHUs 1 0bpaboTKU
MHopMaLMn 0 NnpegMmeTHoM cbnactn. OHa MOXeT ObITb pasMelleHa Ha 04HOW UM HECKONbKUX KOMMbIOTEPHbIX
cuctemax. Ecnn nHgpopmaunoHHasa cuctemMa pasmellieHa Ha HeCKONMbKMX KOMMbIOTEPHBLIX cCUCTeMax, TO ee pac-
CMaTpPUBAlOT KakK pacrnpeaeneHHy MHPOPMaLMOHHYIO CUCTEMY.

[aHHbIe nocTynaT B UHPOPMaLUOHHYO CUCTEMY U MOTYT ObITb M3BMNEYEHBI U3 HEE, 1 3TU B3aUMOOEUCTBUS
MOTYT ObITb OCYLLIECTBMNEHbI U TI0AbMK, UMK NpoLLeccamMun, B TOM Y1cne 1 ApyrumMmm MHgpopmMaLnoHHbIMNA CUCTE-
MaMW.

HacToswn ctaHgapT pas3finyaeT ABa Blaa AaHHbIX: BpeMeHHbIe AaHHble U NOCTosIHHbIe AaHHble. Bpemen-
Hble AaHHbIe NOABNATCA UM NPU NOCTYNNEHUN AaHHLIX B UHPOPMaLMOHHYIO CUCTEMY, U NPU U3BNEYEHUN U3
Hee, a Takke B cnydyae PyHKLUWUOHUpOoBaHUA pacnpeaeneHHon MHopMaLnoOHHOM CUCTEeMBI NPY NepeMelleHNUN
OAaHHbLIX N3 0QHOW KOMMbLIOTEPHOW CUCTEMBI B APYrYHO NMPX BbINOHEHUN 04HOW UMM HECKONBKUX TpaH3aKUWA. ['o-
CTOSIHHbIE AaHHble — 3TO AaHHbIe, KOTOPbLIE COXPaHATCHA B UHOPMAaLUUOHHOM CUCTEME B TeYEeHUe onpeaeieHHo-
ro nepuoga BpeMeHW.

YnpaeneHve AaHHbLIMU B HACTOSALLEM CTaHAapTe KacaeTcs opraHn3aUnm NOCTOAHHBIX AaHHbIX 1 ynpaBneHUs
nMmun. Cuctema, BbINONHAKOLWAA PYHKLUUIO opraHu3auv NOCTOAHHBLIX AaHHbLIX U yNpaBleHUa UM, Ha3blBaeTCH
CUCTEMOW yrnpaBneHna gaHHbIMM.

4.2.1 lNonoxeHue cuctemMbl ynpaBsneHna gaHHbIMU B UH(OOPpMaLMUOHHOU CUCTEME

Ha pucyHke 1 nokasaHa CBA3b CUCTEMbI ynpaBneHUa gaHHbIMW C KOMMbLIOTEPHOU CUCTEMOU U YacTAMIN
MHPOPMaLNOHHOW CUCTEMBI, TAKUMK KaK Npouecchl, cpeacTBa KOMMYHUKaALMU U UHTEPdRENC YelOBEK — KOMIMb-
oTep.

B HacTosilemM cTaHgapTe Nog KOMNbIOTEPHOW CUCTEMOW NOHUMALOT HAbop annapaTHbLIX CPeAcCTB, YrpaBis-
eMbI KaK eUHbIA MOaYNb C NOMOLLLIO NporpaMmmMHoOro obecneveHus (Hanpumep, onepauuoHHON CUCTEMBI), KOTO-
poe MOXET AOMOSTHUTENBHO 0becnevmBaTh oOLLKME YCNyrK (HanpumMmep, CBA3b MeXay npoueccamm U rpadonyecknia
NHTEepdenc nonb3oBaTens).

1) ACID — Atomicity, Consistency, Isolation and Durability properties.
) IRDS — Information Resource Dictionary System.
) NDL — Network Database Language.
)
)
)

N

)

I

OS|I — Open Systems Interconnection.
RDA — Remote Database Access.
SQL — Structured Query Language.

(N

)]
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Bce yactn nHdpopmauoHHOU cucTeMbl MOTYT DbITh pacrnpeenieHbl Mexay ABYMSA U bonee KoMnboTep-
HbIMU cuctemamMmn. KomnbloTepHaa cuctemMa MOXET BKtoYaTb B cebA HEeCKONbKo YacTen MHdpopMaLMOHHOU
CUCTEMBI.

NHdopmaLnoHHas

cnETEMA [MpuknagHon

[MPOUCCC

NHTepdenc
JYeroBeK —
KOMMBHOTEP

Cpencteo —_—
KOMMYHUKaLUIA

.’llllllllllllllllllllllllllllllllllllllll: ]
E Cucrtema
: MEHEMKMEHTa E |
: OaHHbIX E
_ _ N _
KomnitoTepHas : MNocTosHHbIE P Cpena basbl

PucyHok 1 — [lonoxeHne cuctembl ynpaerneHns gaHHbIMU B MHPOPMAaUWUOHHON CUCTEME

Ha pucyHke 1 nokasaHo cnegyrollee:

a) cucTema ynpasneHust AaHHbIMW NpeaoCTaBAsIET YCNyr, ynpasnsaowmne Habopom NOCTOAHHBLIX AAHHbIX;

b) B3anMOENCTBME C NOSIb3oBaTENIEM 0becneymBaeT MHTepPdenc YeIoBeK — KOMMbIOTEP;

C) NpuKNagHon NpoLecc npegocTaBndeT BO3MOXHOCTU, Heobxoaumble ANd BbINOSIHEHUA TPeboBaHUN KOH-
KpeTHOW MHdpopMaLMOHHOW CUCTEMBI;

d) B3amMogencTBUe C ApYyrumMmn cuctemMam ynpasneHna gaHHbIMU, MHOPMaLMOHHBIMY CUCTEMaMM YN KOMIMNb-
FOTEPHLIMU cUCTEMaMK obecnevnBaeTcs cpecTBaMn obMeHa MHdpopMaLnen;

e) ycnyru, npegocraBndemMble MHTEPdENCOM YETOBEK — KOMMbHOTEP, MOTYT ObITb MCNOSb30BaHbI APYTMMIA
yacTaAMN MHPOPMaLMOHHOWN CUCTEMBI;

f) npukNnagHoM npoLecc MOXeT UCNONb30BaTh YCNyr, NpegocTaBnsaemMsle ApyriMn YacTAMU MHOPMaLIMOH-
HOW CUCTEMBI;

g) Kaxkgasi u3 yacten MHdpopmMaLMOHHON CUCTEMbI MOXKET UCTIONbL30BaTh YCNYrk, NpeaocTaBisieMble KOMIMb-
lOTEPHOW CUCTEMOMN;

h) KOMOUHaL WA cMCTEMBI YNpaBlieHUst AaHHbLIMU U MOCTOSIHHLIX AaHHbIX NpeacTaBndeT coboun cpeny basbl
OaHHbIX.

4.3 ba3za gaHHbLIX U cXeMa

[TocTosIHHbIE AaHHbIe B cpeae Dasbl JaHHbIX BKNHOYAKOT B cebst cxeMy 1M 6asy gaHHbIX. Cxema BKMNoYaeT B
cebs onucaHus cogepXXaHug, CTPYKTYPbI U orpaHUYeHUN LLeNOCTHOCTU, UCNOb3yeMble Ansl co3gaHunst U noaaep-
XK 6a3bl gaHHbIX. Baza gaHHbIX BKAOYaeT B cebsl Habop NOCTOAHHBLIX AaHHbLIX, onpeaeneHHbIX ¢ MOMOLLbIO
CXEMHbl.

Cuctema ynpasneHust JaHHbIMW UCMONb3yeT onpeaeneHns AaHHbIX B cXxemMe ang obecrneveHnsa goctyna u
ynpaBfieHnUsa AOCTYNOM K AaHHbIM B Da3e gaHHbIX.

4.4 CpegcTtBa MoaenupoBaHUA gaHHbIX

CxeMy pa3pabaTbiBatOT B COOTBETCTBUN C COBOKYMHOCTLIO NMPaBUI CTPYKTYPUPOBaHUS AaHHbIX. Kaxkaas
COBOKYMHOCTb NpaBW CTPYKTYPUPOBaAHUA AaHHLIX MOXET UMeTb CBA3aHHYIO C HeW COBOKYNMHOCTL NpaBW MaHW-
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TYyNUPOoBaHNS AaHHbIMW, onpeaensatoLLyo NPoLLeCcChl, KOTOPble MOTYT ObITh BLIMOMNHEHLI HA4 CTPYKTYPUPOBAHHbI-
MW AaHHBIMW.

[TpaBuna CTPYKTYpPUPOBaHUA AaHHbLIX M NpaBuia MaHUNyNNpoBaHUA AaHHbLIMU — 3TO CpeacTBa MOAENMPO-
BaHWA AaHHbIX.

Ba)kHO pasnnyaTth npasuna, npucyline cpeacream MmoaenpoBaHusa gaHHbIX, UCMoNb3yeMble NMpu Noaro-
TOBKE CXeM, U npaBuna, yctaHoBNeHHble Anda MHdpopmMaLMOHHOW CUCTEeMbI, onpeaeneHHble B cxemMe. [ocnegHue
npaBunia npeacTaBnsaloT cobon orpaHUIEHNUs1, KOTOPbIE UCNONb3YET CUCTEMA YNpaBNeHUs1 AaHHBLIMIA NPU 3anosHe-
HW Ba3bl AaHHbIX B COOTBETCTBUN CO CXEMOMN.

Cpeacrea MoaenmpoBaHUs AaHHbIX MOTYT ObITb onpeaeneHsl UM B TepMUHaX YCNYT, NpeaocTaBNAeMbIX B
NHTepdence ycnyr B CUCTEME YrpaBneHUsa JaHHBIMW, UM C NOMOLLbIO s13blka Da3bl AaHHbIX.

Cuctema ynpasneHus 6aszamim gaHHbIX 00beaUHAET B cebe cUcTeMy yrnpaBneHUsa JaHHbIMU U ApYriie Npo-
LleccChbl, KOTOpble NoaaepKMBatoT pasBUTUE N UCMONb30OBaHNE Ba3bl AaHHbIX.

A3blk 6asbl AaHHbIX UICMIONBL3YIOT AN onpeaeneHns cXemMbl B COOTBETCTBUN C NpaBUNaMu CTPYKTYPUPOBA-
HUA AaHHbIX U NMPOLILeCCOB CornacHo npasunam MaHUNynmpoBaHua AaHHbIMU.

[TpmMmepamm Tpex KnaccoB cpeacTB MOAeNMpOoBaHUSA AaHHbLIX ABNAKOTCA PeNALMOHHBIN, CETEBOU U NepapXin-
YeCKUW Knaccekl. [lpaBuna CTpyKTypUpoBaHUS gaHHbIX AN ABYX cpedcTB ModennpoBaHUAa AaHHbLIX B pasMyHbIX
Knaccax MoryT ObITb O4YeHb MOXOXKUMUN, HANpUMep AN ceTeBOro U pensaLUnMoOHHOro KNaccoB, a COOTBETCTBYHOLLME
AM cpeacTBa MaHUNYNMMPOBaHUA AaHHBIMWA MOTYT pasnnyaThCs.

4.5 HezaBUCUMOCTb AaHHbIX

Llenbto ynpaBneHust AaHHbIMU ABNAETCA AOCTMKEHWNE HE3aBUCUMOCTM AaHHbIX, KoTopas obecne4vnBaeT no-
MnonHeHne n mogndmnkau e gaHHbIX 6e3 AoNONHUTENBHLIX U3MEHEHUIA NPUKNaaHbIX NPOLLECCOB.

He3aBUCUMOCTb AaHHbIX, Kak NpaBUIo, AOCTUraeTcs TpeMs crocobamum.

[TepBbIN CNOCOB COCTOUT B NOCTPOEHWUN NPUKNAAHOro npouecca, KOTopbin UCMONb3YeT TONMbKO Heobxoan-
MYIO ONA ero paboTbl YAaCTb CXEMbI. TaKyto CXeMy HasbIBaoT NPUKIagHOMN.

BTopoi cnocob — aTo obecneyveHne He3aBUCUMOCTI NPUKNaaHbLIX MPOLECCOB OT PU3NYECKOro NpeacTaBrie-
HAA JaHHbIX.

TpeTnin cnocob — 3TO BKMHOYEHUE KaK MOXXHO DONbLLEro Yncna orpaHniueHnin LenocTHOCTU B CXEMY, a HE B
npuknagHble npouecchl. CTteneHb BHECEHUS orpaHnYeHUn B CXeMy 3aBUCUT OT CMOCODHOCTU CpeaCcTB MOoAeSINPO-
BAHWS aHHbLIX OnNpeadensiTb orpaHUYeHuns, NCNosib3yemMble NpU paspaboTKe CXeMb.

4.6 Ycnyru ynpaBneHuUa gaHHbIMU

yYcnyr ynpaBneHnus gaHHbIMK 0becnevnBatoTcsl B UHTEpdpence yenyr CUCTEMbI yripaBneHnuss gaHHbIMU. 3TK
YCINYr noaaepKMearT UCNoNb3oBaHMe cpeacTB MoaeNnMpoBaHnsa AaHHbIX (onpeaeneHbl N OHU B TEPMUHAX YC-
Nyr nNn s13elka basbl AaHHbIX) U BCe Apyrue cpeacTtsa obCnyKMBaHus, Heobxoaumele Ans yrnpasneHUst MoCTOsH-
HbIMW AaHHBIMW.

B ntobom npouecce MoOXeT noTpeboBaTbCA UCMONL30BaHWE YCNyr ynpasneHnst AaHHbIMW, OCTYMHbLIX B
NHTepdence ycnyr. CyllecTByeT TpeboBaHUe He3aBUCUMOCTU UHTepdpenca yenyr oT cnocoba BbINOMHEHNS YCyr
CUCTEMOW yNpaBlieHUs1 AaHHbIMU 1 PU3NYECKUM npeacTaBreHnemM NoCTOAHHbIX AaHHbIX.

CeaHc ynpaBreHusi AaHHbIMU BKIOYaeT B cebs nocneaoBaTesibHOCTh 3anpoCcoB OT OAHOMo npoLuecca ans
YCIyr yrnpaBneHnsa AaHHbIMK, COOTBETCTBYIOLLMX OAHON cpeae 6a3bl AaHHbIX.

4.7 NMpoueccopbl U HTepdeUchl

[Tpouecc ynpaBneHnst AaHHBIMU MOXET ObITb BbI3BaH NOMb30BATENEM, NMPoLeccaMin yrnpasieHns JaHHbIMU
NN apyrumm npoueccamiu. ['poLecchbl BLINONHAKTCA NpoLeccopaMin, KaXKabl U3 KOTOPLIX MMeeT UHTepdhelc.
NHTepdenc npoueccopa AomKeH bbiTb TOUHO onpeaeneH. Take nHTepdrenchbl MoryT ObiTb HE3ABUCUMBIMU OT CTaH-
OAPTHOrOo s13blKa NporpaMmMmnpoBaHnA, UCMoNbL3YEMOTro ANnd onpeaeneHnd npouecca ¢ NoMollbo MHTepdenca.

B ntobom nHTepdence CyLLIeCTBYHOT NapamMeTpbl, 0 KOTOPbIX NOMNbL30BaTE b ACMMKEH 3HATh, YTODbLI UMETL
BO3MOXXHOCTb UCMNOMb30BaHUA OCHOBHOIO npoLleccopa. Anga ynpoweHus paboTel ¢ MHTEPENCOM YUCTIO 3TUX
napaMeTpoB AOMKHO ObITb CBEAEHO K MUHUMYMY.

4.8 YnpaBneHue goCTynom

B ntobon cutyauum AormkHbl ObITh onpeaeneHsl TpeboBaHUA K yripaBreHUo AOCTYNOM, KOTOPbIE MOMYT ObITh
OTpaXkeHbl B MONUTUKe obecneveHnst bezonacHocTu. [Nonutuka obecneyveHnsa 6e30nacHOCTM ycTaHaBnMBaeT pop-
Mbl JOCTYNa Ka)aoro nonb3oBartend B UHopMaLUOHHYO CUCTeMY, a MUHdpopMaLMoHHAas cucTeMa A0MKHa UMETh
COOTBETCTBYOLLME MEXaHWU3MbI YNPaBIIEHUSA AOCTYMNOM, NO3BONSAOLLNE BBIMNOMHUTL NONUTUKY obecneyeHns 6e3o-
MacHOCTMW.

[1na ynpasneHna AaHHeIMW 3agaHue yrnpasneHns JoCTynoM COCTOUT B pa3pelleHUN CaHKLMOHUPOBAHHOTIO
O0CTyNa K AaHHbIM U NpeaoTBpalleHU HecaHKLIMOHUPOBaHHOMO AoCcTyna uaeH TUULMPOBaHHOTO NoMb30oBaTeNS
(YenoBeKka UN npouecca) K onpeaeneHHbIM gaHHeIM. Takoe ynpasneHue AoCTynoM onpeaensieT NpoLeccehl, KOTo-
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PblE€ MOXXET BbIlNOJIHATE NOJ1Ib30BATESb. yl'lpaBJ'IEHI/Ie AO0CTYNOM AOJTXKHO ObITb OCHOBAHO Ha I(OIVI6I/IHaLI,I/II/I MOEHTN-
Cbl/lKﬁTOpa [MOJ1Ib30OBATEJIA, I/ILI,EHTI/ICbI/II{aTODE NpouecCa N CCbJTOYHBLIX AaHHbIX. an/IBI/IJ'Ierl/II/I ynpaBlieHNA AOCTYNOM
YCTAaHABJIMBAOTCA MNOJ1Ib30BATEJIHO AJ14 TOIO, YTOObI NONb30BaTEsb MOT BbIMONHATL oripegesieHHble npouecceobl Nnpn
DBGOTE C AdHHBbIMIA B KOHKDETHOI;I CUTYaLNN.

TDEGOBSHI/IFI KynpaBlern1io A0CTYINOM NPUMEHWUTEJIbHO K YIPaBNEHNKO AaHHBIMIA AOJTIXKHBI AO0NYCKATb.

- ornpenerieHne n nocieayrliyro MOﬂ,MCbI/IKaLI,I/II-O yHpaBJ1IEHNA OOCTYINOM,

- BBeleH1e B JeNCTBUE B noboe BPEMHA OrpaHI/I‘-IeHI/Iﬁ yrpaBJieHNA AOCTYIOM, KOTOPbIE HEO6XO£I,I/IMI:I B
KOHKPETHOM MECTE B KOHKPETHOE BPEMHA.

4.8.1 OnpeneneHune u moandunkauua npuBmnerun ynpaBsneHnusa gocTyrnom
[ns onpeneneHns npuBunern TpedbyoTca cpeacTBa, KOTOpLIE BKIOYAaloT B cedS MHULManM3aLune, Moan-

hmnkauuno, BpeMeHHoe npekpalleHue n oTMeHy. [Npouecc BbliaeneHna npyusUNerun nosb3oBaTensm HasbiBaeTcs
CaHKUMOHUpoBaHKUeM. [nobanbHble NONHOMOYKS NPedoCTaBMSATCS OTBETCTBEHHOMY NTULY (aaMUHUCTpaTopy ba3
OaHHbIX). ADMUHUCTPAaTOpP ynpaengeT NpoLeccoM co3gaHua U mogndpmkaum ynpasrneHnusa AoCTyNoM B cpee
ynpaBrieHUs1 AaHHbIMA.

[TpuBUNerMn moryT ObITb onpeaeneHsbl cneaywMm AaHHbIMA: MOEHTUUKATOPOM NONbL30BAaTENS, OrpaHU-
YeHUSIMUW Ha NCNOSb3oBaHUE NPUKIaaHbIX NpoLeccoB Bbas JaHHbIX, CXeM, AaHHbIX, AaT pa3MeLleHnst U Nepruoaom
Banuaaunm (e UCTBUS) NPUBUNETMIA NN KOMOUHALMEN NepeYNCIEHHOTO.

MoxkeT noTpeboBaThCs AoNCNHUTENbHAas MHOPMAaLMA, Takad, HanpuMep, Kak M aeHTUUKaTop rnofb3oBaTe-
N8, KOTOPLIX CaHKUMOHUpPYeT npusuneruto. laHHele, onuckiBatoLLMe NpuBMUnerun, cesizaHbl ¢ AaHHLIMU MO yrpaBs-
NeHno A0CTYNOM. OTU AaHHbIe He0bX0AMMO XpPaHUTL M 0bpabaThiBaTh TOYHO TaK XKe, Kak U Ntodble Apyrie AaHHbIe
B 0bnacTu ynpaBneHnsa gaHHbIMK, BKNoYas NpUMeHeHe cpeCcTB ynpaBneHust 40CTYNOM Mofb3oBaTenemn, KoTo-
pble YCTaHaBNUBAKOT NMPUBUNErAN.

4.8.2 BBegeHue B AgeUCcTBUE ynpaBneHUA AOCTYNOM

PelleHWe 0 gocTyne K AaHHbIM OCHOBaHO Ha NPUBUNErUsX Nofb3oBaTens.

BBeaeHue B AeACTBKUE yNpaBneHnst AOCTYNOM TpebyeT, YToObI Monb30BaTeNnM U NPOoLECCHI, BbIMOMHAOLINE
POMb NMNonb3oBaTenen, ObINU NAEHTUPULINPOBAHLI U YTODLI 3aKOHHOCTL 3anpoca Ha yCnyri AocTyna K TpebyeMbIm
OAaHHbIM Obla NPOKOHTPONMPOBAHA B MOMEHT BbINOHEHUS.

4.8.3 BHelwHAA 6e3onacHOCTb ynpaBneHUsa AaHHbIMN
Cneaytrolne cocTaBnsioLLne NonnuTruku obecneveHns 6e3onacHOCTN CBSA3aHbI C ynpaBfieHNeM JOCTYNOM K

OaHHbIM (BHe obnacTy NpUMeHeHus yrnpasneHnusa JaHHbIMU, onpeaeneHHon Ana Lenen HacTosLero ctaHgapra):
a) ayTeHTuduKauma naeHTudnKaLm nonb3oBaTens;
b) 3aLyKTa coxpaHsaeMbIX JaHHbIX obecnevyeHnem JocTyna K HUM TONbKO Yepes cuctemMy yrnpasrieHns AaH-

HBIMMW:
C) 3aLlMTa KOMMYHUKALMOHHBIX AaHHbIX obecrnevyeHrnem ocTyna K HAM TONbKO Yepes CUCTeMy ynpaB/ieHns

OaHHbIMW;

d) npeanprHUMaeMele Mepbl (HanpuMep, peructpauusa B oT4yeTax U KOHTPOIBHLIX XXypHanax Ans nocrneayo-
LLIero aHanuaa) B criy4dae HapyLeHW Uy NonbITKA HapyLueHW 6e30nacHOCTU NoJIb30BaTENAMM;

e) Nntobble HapyLIEeHUST UM NMOMbITKA HapyLleHUsa 6e30nacHOCTU Nofb3oBaTeNsiMMU De3 YCTAHOBMEHHbLIX NPU-
BUNErM ACIMKHbI ObITh 3aperncTpupoBaHbl And nocneayolwero aHanmaa.

4.9 TpeboBaHUA K conpoBOXACHUIO ynpaBlieHUA gaHHbIMI

TpeboBaHUs MHPOPMALIMOHHBIX CUCTEM K YNPAaBNEHWNIO aHHBIMU, HE 3aBUCSILLIME OT KOHKPETHBLIX TpeboBa-
HUN MHPOPMAaLIMOHHOW CUCTEMBbI K XpaHEHWIo AaHHbLIX 1 MaHUNyNNpOBaHUIO UMIA;

a) nogaepXaHue XXU3HeHHoro Uykna MHdpopmMaLMOHHbLIX CUCTEM;

b) ynpaBneHne KoOHpUrypaLuen, yrnpasneHne BepcUsiMn 1 BapuaHTaMu;

C) napannensHas obpaboTka;

d) ynpasneHue TpaH3akUMsaMmn basbl AaHHbIX;

e) nogaepXaHue 1 noBbILeHNEe NPOU3BOANTENBHOCTU;

f) obpalleHne K AaHHbIM;
g) paclumpeHune cpeacTs MoaennpoBaHnUAa gaHHbIX;
h) noggep:kaHne pas3nnyHbIX cpedCcTB MoaenMpoBaHUA AaHHbIX B MHTepdbence NoNb3oBaTeny;
1) KOHTPOIBHbIE XXYPHarb;
J)
K

BOCCTAHOBINEHNE;
) Iornyeckoe pecTpykTypupoBaHue AaHHbIX;

) peopraHuzauma pUanveckon namaTu.

YnpasneHue gaHHbIMY cbecnevnsaeT 0000LLIEHHbIE CPeaCTBA YAOBMNETBOPEHNA STUX TPEDOBAHUMN TaK, YTO-
Obl He BbINO HeCHXOANMMOCTU paspabaTbiBaTh KOHKPETHbIE peLleHns Ans Kaxxaon MHopmMaLMOHHON CUCTEMBI.

4 0



FTOCTP ACO/M3IK TO 10032— 2007

4.9.1 NoppepkaHue XU3HeHHoro Luukna uHpopMaLUOHHbLIX CUCTEM

Kaxkgas npuknagHasi cuctema npoxXoauT XKN3HEHHBLIN LIMKIT, KOTOPbIA OBbIMHO COCTOUT U3 HECKONLKUX dba3s.
JKN3HEHHbIN LMK MOXET Ha4MHaTbCA CO cTagumn NaHnpoBaHNUA MHopMaLMOHHOW CUCTEMBI, Ha KOTOPOW AOIMKHO
ObITb ONpeaeneHo, Kakne npuknagHble CUCTEMbl HEODXOAUMbI B OpraHmnsaunn, U 3akaH4MBaTbLCA aHaNU30M, Npo-
eKTUpOBaHUEM, CO3AaHUEM, 3KCNyaTaumen, nepecMoTpoM ) 1 BeIBOAOM U3 aKCnyaTaumn. B HacTosiLLeM cTaH-
JapTe He AaHo ToOUHOe onpedeneHne TepMnUHa «XKM3HEHHbI LK.

[loggepaHne XXM3HEeHHOTo LMKna MHGOPMaLUUOHHOU CUCTEMbI MPUBOAUT K YCTaHOBNEHUIO TPeX TUMOB Tpe-
boBaHUN. Bo-nepBbIX, NpUKnagHasl cuctema, BO3IMOXKHO, NoTpebyeT nepecMoTpa nocrne nepexoga Ha crtaguio
aKcnnyarauum, 1 no3ToMy rmaBHbIMU TPeboBaHUSAMU ABNATCA YHKLMOHANBHbBIE BO3MOXKHOCTU CUCTEMBI YpaB-
neHus AaHHbIMKW, HAaNPUMep CNocobHOCTL M3MEHUTL CXeMY U npoLecc. Bo-BTopbIX, 3TO TpeboBaHWe perncrpa-
1M1 UHPOPMALLMK O XKU3HEHHOM LInKNe 1 obecneyeHns cpeacTB ynpaBneHna AeATeNnbHOCTLIO B Npeaenax Kaxxaon
CTaaNn N MeXay HUMU. B-TpeTbUX, 370 TpeboBaHWe XpaHeHUs!, UAMEHEHUS 1 U3BMNEeYEHNA npouecca U JaHHbIX NpU
ynpaBieHn BEPCUSMMN.

4.9.2 YnpaBneHue KoHdurypauueu, ynpaBsrneHme BepcuaMm U BapuaHTamMmu

YnpaBneHne KoHpUurypaumen BKIoYaeT B cebs AeATeNnbHOCTh Mo ynpaBneHuo U3MeHeHUSIMU KOHJUrypa-
L MHOPMaLMOHHON CUCTEMBI Ha BCeX aTanax XXM3HeHHOro LMKNa 3a onpegeneHHbIn nepuoa sBpemMeHn. Cneay-
eT UaeHTUPNUUPOBaThL OTAelNbHbIE BEPCUU CUCTEMHOM KOH(PUIypaL i B KOHKPETHbIE MOMEHTLI BpeMEHN, a Takke
OTCMNEeXMBaTb KOHPUrypaLmmn KaXkaon KOHKpeTHOW Bepcun.

Ha pasznnyHbLIX cTaansax )XM3HEeHHOTo LUUKNia MHgpopMaLMOHHOW CUCTEMBI MOTYT NapannensHO CYLLEeCTBOBaTh
B pa3nUYHbIX popMaTax NnocTosiHHbIE AaHHbIe U npouecckl. Ha cTagun nepecMoTpa B nepexogHel nepuoa MoryT
napannensHo CyLLleCcTBOBAaTL CTapble U HOBble dopMaThl AaHHLIX, CTapble U HOBble NMPOoLIecchl.

[1Be doopMbl NpoLiecca MOXXHO cHUTaTb pasfNnYHBIMU BapUaHTaMU. 3TO O3HAYaET, UTO KaxkadbIN BapUaHT yOOB-
NneTBOPSIET CBOUM TpeboBaHUSAM (HanpumMmep, B NpeacTaBneHN coxXpaHAaeMblX AaHHbIX B NaMsATU), HO HX OaUH
BapuvaHT He NpedHa3HaveH ANg 3aMeHbl Apyroro.

4.9.3 MNapannenbHaa obpaboTKa

MHdropMaLMoHHasa cucTemMa ABNSETCH PecypcoM, KOTOPbIN MOXKeT ObITh pacnpeaeneH Mexay HeCKONMbKUMU
oNb3oBaTENAMU OAHOBPEMEHHO. DTO TPeDOOBAHME O NapannenbHon obpaboTke CyLIECTBEHHO, AaXKe eCn TOMb-
KO 01H NONb30BaTelb BOBNEYEH B MCNOMb30oBaHNUe MHGopMaunoHHoU cuctemsl. [lomkHa ObiTb pa3paboTtaHa 60-
nee paunoHanbHaga cucTemMa ynpasneHust oaHOBPEeMEHHO NMOoCcTynaLWmMX 3anpocoB Nonb3oBaTtenen, UMeroLLnX
OOCTYN K o0LWwym aaHHeIM. Cpena ynpasneHns AaHHbIMWU A0IPKHA rapaHTUPOBAaTL BbINOMHEHWE OTASIbHOTo 3anpo-
ca KaXkaoro rnofib3oBaTens B COOTBETCTBUU € UX NpeacTaBneHNEM O AaHHbIX.

[TapannenbHble B3anMMoaeUCTBUS He A0MKHbI BNUATL APYr Ha Apyra, a napannensHasa obpaboTka He O0ITK-
Ha BNMUATL Ha LLeNMOCTHOCTb AaHHbIX.

4.9.4 YnpaBneHue TpaH3akuMamMmun 6a3bl gaHHbIX

TpaH3akuua 6a3sbl gaHHbIX onpegeneHa Kak orpaHn4yeHHas nocnegoBaTtenbHOCTL B3aMMoaencTesMiA 6asbl
OaHHbIX, KOTOPbLIE BMECTe 0DpasytoT NTIOrM4eckyo egmHULy padoThl. B crnyvasix obHoBNeHUs1 6asbl AaHHbIX TPaH3-
aKLMA 6a3bl AaHHBIX ABNAETCHA NOCNea0BaTENbHOCTLIO WaroB OOHOBMEHUS, KOTOPbLIE N3MEHSIIOT cogepkaHne dasbl
OaHHbIX U3 OQHOro HENPOTUBOPEUUBOTO COCTOAHUS B Apyroe. OBHOBNEHHOE COCTOSIHUE Ba3bl AaHHbBIX AOJTKHO
ObITb OLIEHEHO C TOUKU 3PEeHUSI COOTBETCTBUS cXeMe Bbasbl aHHbIX 1, BOSMOXHO, rnpaBuriam BIOoXKeHHbIX MpUKiaa-
HbIX NpoLueccoB. B cootBeTcTBMKU ¢ TecTOM ACID Ha kaueCcTBO CUCTEMbLI YCTAHOBMEHLI crieayolne TpeboBaHUs K
yrnpaBneHWuo TpaH3akuMamm 6asbl AaHHbIX:

a) aToMapHOCTb. Bxoaawmne B TpaH3akUMio onepaum (M3aMeHeHUs1) A0S KHbI BbICTYNAaTb BMeCTe Kak Heenu-
Masi eauHuLa paboThl, T.e. NMOO BCce onepalnm yerneLlHo 3aBepLlatoTcs B base gaHHbIX, MO0 OTMEHSIIOTCH;

b) HenNpoTUBOPEUNBOCTL. [locne 3aBepLleHUs PaboThl TpaH3aKuMsa basbl AaHHbLIX OCTaBNseT 6aly AaHHbLIX B
HEeNPOTUBOPEUNBOM COCTOAHNN;

C) N30JINpPOBaHHOCTL. MI3aMeHeHUs, ocyLLecTBNEHHbIE TpaH3akLunen bassl AaHHbIX, A0JTKHbI ObITb HEBUAWMbI
ans nobon apyron napannensHoW TpaH3akLUum 6asbl AaHHbIX M HA0DOPOT;

d) nonroee4yHocCTb. COXpaHHOCTb UBMEHEHUIA, COBEPLLUEHHbLIX TPaH3aKLUMEN, HE3aBUCUMO OT COOEB U OTKA30B
CUCTEMBI.

ObecneveHne BbINOMHEHUA TAKNX CBOUCTB TPpaH3aKUMA MOEHTUPULMPOBAHO KakK KOHLIENLINS «ynopsaovmBa-
eMocTh». [MapannenbHoe BbINOSIHEHUE HECKOSbKUX TpaH3aKuMn 6a3bl AaHHbIX AOMKHO ObITh 3KBUBANEHTHLIM B

TOM CMBbICJ1E, HTO X NMapaliieJibHOE BbINOITHEHWE AOCJIT>XKHO ObITb TAKUM XKe, KaK eciii bl OHX ObINA BbINOSTHEHb
NoCNegoBareJibHO.

V) B daHHOM criyyae nepecmomp skiroyaem 8 cebs dopabomky u cosepuweHcmeosaHue. [pumey. repes.
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4.9.5 NoapepxaHue u NoBbIWeHUE MPOU3IBOAUTENBHOCTI

Heobxoammo cozaaBaTbh BOIMOXKHOCTU ANs yNydlleHUs1 NPOU3BOANUTENBHOCTU NOOON MHOPMaLMOHHOM
CUCTEMbI: NPUKIIagHON CUCTEMBI, CUCTEMBI CIIOBapen U CUCTEMbI, B KOTOPOW MHTErpUpoBaHbl 0be CUCTEMBLI.

OCHOBOU TakuUX yNydLLeHWNA ABNsIeTCA HakonneHne CTaTUCTUMECKMX AaHHbIX O YaCToTe UCMOJSIb30BaHKUSA NMpo-
LIeCCOB 1 4YacToTe A0oCTyNna U UIAMEHEHU B 00 beKTax AaHHbIX.

4.9.6 Ob6palleHUe K AaHHbIM

Bce gaHHble B cpeaie 6asbl AaHHbIX A0JTDKHbBI ObITb YHUKANBHO OTIIMYUMBIMK OT APYrUX AaHHbLIX B TOW Xe
camoun cpefie 6asbl AaHHbIX. [pyn HeOOXCAMMOCTN ACIMKHbLI ObITh BBEAEHbI OrpaHUYEeHUs!, AeUCTBYIOLME A0 TEX
rnop, NoKa MaeHTUpUKaLnsa He ctaHeT YHUKaNbLHON.

MmMa gaHHBIX MOXKET ObITb Ha3Ha4YeHo Nnonb3oBaTeneM NN CUCTEMOMN ynpaBneHnus AaHHbIMA. B nocneaHem
cnyvae UMst MOXKET HE UMETb Kakoro-nmbo saHavyeHUs1 A4N1s NonbL3oBaTernsi.

TpeboBaHWe NPUCBOEHUA UMEHU CYLLIECTBYET ANA NPpUKNagHbIX CUCTEM, CUCTEM crioBapen U MHPOPMaLNOH-
HOM cUCTEMbI ApYrX TUNoB. Ecnn nmeeTtcsa bonee Yem ogHa cpeaa 6asbl AaHHbLIX B KOMMbIOTEPHOW CUCTEME, TO
TpebyeTcq, UTobbl 0AHA cpeaa oTNindanach oT APYrou.

4.9.7 PaclunpeHue cpeactB MoaennpoBaHUA AaHHbIX

CpeacTBO MOAENUPOBAHUSA AaHHbLIX MOXET ObITb TUNOBLIM AN CUCTEM ynpaBneHnUa gaHHbIMWA. OaHOBpe-
MEHHO MOXKET BO3HUKHYTb TpeboBaHMe yBENMUUEHUS TUMOB AaHHbIX U CBSI3aHHbIX C HUMW NpoLieccoB. [Npnumepom
3TOro TpeboBaHUA ABNAETCA NoNHas 0bpaboTKa TEKCTa COBMECTHO C 00paboTKOW CTPYKTYPUPOBAHHBLIX AaHHbIX.

4.9.8 NopaepxaHue pasnUYHbIX CpeAcTB MoAenUpoBaHUA AaHHbLIX B UHTepdence nonb3oBa-
Tens

[Tonb3oBaTenb MOXeT oTaaTh NpeanoyTeHne dopmaty obpaboTkM AaHHbLIX, NpeaycMOTPEHHOMY CpeACTBa-
MW MOoAennpoBaHUA gaHHbIX, OTIIMYHOMY OT oopMaTa CUCTEMbI yNpaBieHUa gaHHBbIMU. [1o3ToOMY MeXay YKazaH-
HbIMW ABYMS popMaTaMm A0IMKHO ObITb YCTAaHOBMNEHO B3aUMHO-0QHO3HAa4YHOe COOTBETCTBME.

4.9.9 KOHTpOnNbHbIE XypHanbl

Heobxoanumo obecnevnTb coxpaHeHue 3anmucen ob ycnewHblX U3AMeHeHUAX gaHHbIX B ©6a3e gaHHbIX, a B
HEeKOTOpPbIX Crydasix BO3MOXXHO BeeHMe 3annc O TpaH3aKLUMsX, KOTopble 3anpallvBaloT AaHHble U reHepupytoT
OTUEThl. DTa 3arnUcb MOXET BKIOYAaTh B ce0Ss1 COOTBETCTBYIOLLME 3HAYEHNA AaHHbIX, NCAPOOHOCTU TpaH3aKL A Y
NaeHTUPUKaLNIo NoNb3oBaTens. Takne KOHTPOIbHbLIE XXYPHalbl MOryT ObiTb 0ddopMNeHsb! ANl BCeX AaHHbIX Dasbl
OAaHHbBIX W/ AN AaHHbIX U3DPaHHbLIX TUMOB UM 3K3EeMIMIAPOB onpegeneHHbIX gaHHbIX.

4.9.10 BoccTtaHoBneHne pacnpeaeneHHon 6a3sbl gaHHbIX

basza gaHHbIX 4OJKHA UMEeTb BO3MOXXHOCTb BO3BpalleHUA K npedllecTByoLeMY HENPOTUBOPEUMBOMY CO-
CTOSIHULO. DTO TPEDOBAHNE MOXKET BO3HUKHYTb 13-3a OLLMOOYHBIX TpaH3aKLU1in, CACTEMHOIO cOost UN NOTEPU XpPa-
HAMBIX AaHHbIX. [N yaoBNEeTBOPEHUS 3TUX TPpeboBaHNUN MOTYT ObITb UCMOMb30BaHbI Ppa3fINyYHbIE MEXAHU3MBI,
Takune Kak 3anncb BcexX N3MeHeHU, NpoBeaeHHbIX B base AaHHbIX, U coxXpaHeHne pe3epBHbIX KON Bcel basbl
OaHHbLIX NN ee YacTn.

4.9.11 Jlornyeckoe pecTpyKTypupoBaHUe OaHHbIX

INornyeckoe pecTpyKTypupoBaHMe AaHHbIX — 3TO npoLuecc UsMmeHeHUa onpegeneHna gaHHbIX Nnocre Uc-
NonbL3oBaHUA MHPOPMAaLIMOHHOW CUCTEMbI B TEYEHNE HEKOTOPOTo BpeMeHN. NameHeHne MoxXKeT BbITb A0MOSNTHEHW-
EM K CYLLIECTBYIOLLIEMY OMnpeaeneHnto AaHHbIX UMM MOXKET 3aKntovaTth B cebe mogndpmnkaLnmie 4YacTu CyLLECTBYHO-
LLlero onpeaeneHns AaHHbIX.

BHeceHne gononHUTensHon MHdpopmMaL i obbIMHO 3aTparMBaeT TOMbKO Te NPpUKNagHble npoLeccehbl, KOTopble
NCMONb3YIT U3MeHeHHble AaHHble. OgHako onpeaeneHHble Moangukaumm MoryT 3aTpPOHYTh CYLLECTBYIOLLNE ON-
peaeneHns aaHHbIX, 1 HeOBXOAUMO rapaHTUPOBAaTL B paMKax PECTPYKTYPU3ALIUA, YTO AaHHbIE U CXeMa SIBMISIIOTCH
COrnacoBaHHbIMMN.

4.9.12 PeopraHusauua ¢pusnvyeckon namaTu

PeopraHnsauns gusnveckon namsiT — 310 NpoLecc N3MeHeHNa npeacTaBNeHUst NOCTOAHHbLIX AaHHbIX Ha
HocUTerne gaHHbIX.

4.10 JononHUTenbHbIe 3KCNNyaTayuOHHblIe TpeboBaHUA ANA nogaepXaHuUA ynpaesneHMAa AaHHbIX
B pacnpeneneHHoun nHpopMmaLlUoOHHON CUCTEME

Kpome akcnnyaTaunoHHbIX TpeboBaHUA MHOpMaLMOHHOW CUCTEMBI, CYLLIECTBYIOT TPebOBaHUSA, NpeabsiB-
nsemMble pacnpegeneHHon MHdopMaLnoOHHOW cucTeMol. B 3Tux cnydadax ynpaBnsemMble AaHHbIe COXPaHATCH B
bonee yem ogHON KOMNbIOTEPHOW CUCTEME.

B pacnpeaeneHHon MHdopMaLnoHHOW CUCTEMe AaHHble, NpUHaaneXxallume oaHon MHPOPMaLMOHHOW CUCTE-
Me, pacnpeaensarTca Ha ABe Unn bornee cpedbl 6a3bl AaHHbLIX, Kaaast M3 KOTOPbIX HaxoauTcsl Ha OOHOM
KOMMbIOTEpPE.
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Bo3amoykHa cuTyaums, Korga 3anpallmBaemMoin CTOpoHe HeM3BeCcTHa MOEHTUYHOCTb CUCTEMbI, 3arnpallnBato-
e ycnyry. ANbTepHaTUBHO 3anpallumBaemMast yeryra MOXeT ObITb JOCTYNHA U3 MHOXECTBA BblYUCINTENbHbIX
YCTPOWCTRB, XpaHALLMX AyOnnpoBaHHble AaHHbIE.

OkcnnyaTtaunoHHble TpeboBaHWs, CBA3aHHble ¢ pacnpeaensaeMmsiMnM AaHHbIMK, CrieaytoLme:

a) ynpaBneHue pacnpeaeneHnem;
b) ynpasneHue TpaH3akunen 6asbl AaHHbIX;

)
)
C) CBA3b;
)
)

d) akcnopT/MMNopT;

e) He3aBUCUMOCTb pacnpeaeneHuns;

f) aBTOHOMHOCTb CUCTEMBI;

g) BOCCTaHOBNEHWE pacnpeaeneHHon 6asbl JaHHbIX.

HekoTopble U3 3TUX TpeboBaHUN Takke NPpUMEHUMbI K UHPOPMAaLIMOHHOW CUCTEME, KOTOPAas! BKIHOYaeT B ceb4
bonee Yyem ogHy cpeny 6a3bl AaHHLIX B Npeaenax oTAeNbHOWU KOMMbIOTEPHOMN CUCTEMBI.

[lepBoe TpeboBaHME OTHOCUTCH K CTENEHW YNpaBNeHUs pacnpegeneHnem aaHHbIX, KOTopas BapbUPYETCS
MeXay ABYMSA KpaMHOCTAMM:

a) C OHOW CTOPOHLI, OTCYTCTBYET yNpasrieHne pacnpegeneHnem AaHHbIX. TO O3HAYaEeT, UTO KaxKabiv Npu-
KnagHoW NpoLlecc HeceT OTBETCTBEHHOCTL 3a MAeHTUPUKaLUIo MMeHW (onpedeneHne MecToHaxoXaeHna He ABNst-
eTcsl obsi3aTenbHbIM) cpeibl 6a3sbl AaHHbIX, B KOTOPOW AOCTYMHLI BCe Heobxoamnmble AaHHble. Ka)xaas cpeaa
6a3bl JaHHbIX aBTOHOMHA;

D) Cc Apyron CTopoHbl, pacnpeaeneHne aaHHbIX Ha ABe Unn bonee cpeabl 6asbl AaHHbIX MONHOCTLH CKOOP-
OVNHNPOBAaHO A0 CTENEHU, NMPU KOTOPOU NPUKNagHOW npouecc He 3HaEeT, Kak AaHHble dakTU4ecKn pacnpeneneHsil.
COBOKYNHOCTb BCEX JaHHbIX pacCMaTPUBAETCH Kak pacrnpeaeneHHas baza gaHHblX. Takasi pacnpegeneHHas 6asa
OAaHHbBIX A0IMKHA YNpaBNATLCA BHYTPEHHE HEMPOTUBOPEUMBO M COOTBETCTBOBATL ornpeaeneHnam B 04HOU cXeMe.
JTa cxemMa MoXeT ObITb 40 HEKOTOPOW CTEeNeHU pacrnpeaeneHHON.

BTopaga knaccugukaumsa OTHOCUTCA K CLieHapUam pacnpeaeneHnsi, KoTopble onuUckIBatoT cneayolne anb-
TepPHaTUBHbIE NYTWU Pa3pabOoTKX 1 pa3BUTUA pacnpeaeneHHon MHPOPMAaLIMOHHON CUCTEMBI:

a) pacnpegeneHHyro cuctemy 6asbl 4aHHbLIX, B KOTOPOW COCTaBHbIE cpeabl basdbl AaHHbIX CMPOEKTUPOBAHb
TaknuM oOpa3oMm, YTO BO3MOXKHO B3aMMOAEeNCTBNE MeXay Nobon X napoWn;

b) cuctemy 6a3 gaHHbIX, B KOTOPOW ABe UNK Bbonee oTAENBHO CNPOEKTUPOBaHHbLIE CUCTEMBI Ba3 AaHHbIX
obbeaunHeHbl B onpegeneHHoOM cMbicie nocrne nepuoga pasaenbHOro NCnofib3oBaHnsa U cdopMnUpoOBaHbl A1
pyHKLUNOHNPOBaHUS OOHOW pacrnpeaeieHHon cnctemMsl 6as gaHHbIX;

C) cCUTyauuio, B KOTOPOW Kaxkaas cpega basbl AaHHbIX COOTBETCTBYET MHOXECTBY CTaHOAapPTOB U, CNeaoBa-
TenbHO, MOXET B3aUMOAENCTBOBATL (BEPOATHO, Ha cneyyansHOW OCHOBE) C ApYrMMn cpedamMin 6a3 AaHHbIX, KaXK-
0ast U3 KOTOPbIX OblNa CrnpoeKTUupoBaHa oTAeNbHO, HO COrNacHo OAHUM U TEM XKe cTaHaapTaM.

4.10.1 YnpaBneHue pacnpegeneHneM AaHHbIX

YnpaBneHue pacnpegeneHnemM gaHHbIX BKIHOYAET B ceda ynpasneHue pparmeHTaumnein n pennnkaumnei.

B 3aBUCUMMOCTW OT LieNlen U BO3MOXHOCTEW pacnpeaeneHna gaHHbIX pparMeHTaL o OCYLLIECTBSAOT B pac-
npegeneHHon base gaHHbIX pasnuyHbiM cnocodamun. ObbIMHO BbIAENSAOT ABa cnocoba dparMeHTaumMm — ropu-
30HTanbHyO oparMeHTaluio, B KOTOPOW pacrnpeaeneHne opMUpyoT U3 BCeX TUMOB AaHHbLIX 04HOW 3annucu, 1
BEPTUKaANbHYIO oparMeHTaLuntio, B KOTOPOU pacnpegeneHne opMUpYOT U3 aHHbIX OQHOMo Tina BCeX 3arnucen.

[1py ropnsoHTanbHOM pparmeHTaunn Kaxkgasi cpega 6asbl AaHHbIX BKITlOYaeT B cebsi AaHHble BCeX TUMOB,
HeobxoaMmMble Ons NPUKNagHoro npoLlecca.

BepTukanbHasa pparmeHTauua no3BonseT 3anicbiBaTh HA KOHKPETHOM BbIMUCITUTENBEHOM YCTPOUCTBE TOJTBKO
OaHHbIE KOHKPETHOro Tuna, Heodbxoanmble And NPUKNaaHoro npouecca.

MoryT ObITb NPUMEHEHLI TakKue crocodbl pacnpeaeneHnst AaHHbIX;

a) be3 parmeHTauum;

D) C UCnoNb3oBaHUEM ropuU3oHTaNnLHOW oparmMeHTauUui;

C) C UCMONb30BaHUEM BEPTUKaANbLHOW pparMeHTaLny;

d) ¢ ncnonb3oBaHMEM KOMOUHALINMA FOPU3OHTANBHOM U BEPTUKANBHON ddparMeHTaLnn.

Ecnn pparmeHTaumnsa nogaaepKnMBaeTcs B pacnpeaeneHHoun cpeae, To He TpebyeTcs, YToObI NoNnb3oBaTeb
MHJpOPMAaLIMOHHON CUCTEMBI 3HAI, KaK AaHHbIE oparMeHTUPYHTCS UK pacrnpeensoTcs MexXxay KOMMNboTePHBIMI
CUCTEMAaMMN.

[1ns1 noBbILLEHNA MPON3BOANTENBHOCTU UM 3aLLUTbI OT COOS1 KOMMBIOTEPHOM CUCTEMbI HEODBXOANMO cbecne-
YNTb KONMUpPoBaHUE BCe 6asbl AaHHLIX UMK ee YacTel. Takne pennmkauuoHHble AaHHbIe MOTYT ObITb COXPaHEHbI B
KOMMbIOTEPHOW cUCTEME, OTIIUYHOW OT TOW, B KOTOPOW AaHHbIe NepBoHa4varibHO ObINv co3aaHsbl, U B AarnbHenLem
OOIMKHBI ObITh YNpaensieMbl. TpeboBaHWe Ana parMmeHTaLMm MOXET BbITb 00beaANHEHO ¢ TpeboBaHUEM penfnKa-

12



FTOCTP UCO/MIK TO 10032— 2007

L Tak, 4TODbI KON MHOXKeCTBa oparMeHTOB Ha3Ha4Yan1ceb B Ase UM bonee cpeabl 6as gaHHbIX. VHdopmaLums
O TOM, KakuMe AgaHHble B KaKoW cpefe AaHHbIX TpebytoTes, AomkHa ObITh AOCTYNHA (MPSIMO UM KOCBEHHO) B
KaXKOou cpeje.

HeobxogMmMo MMeTb BO3MOXHOCTL YNPaBATb COAEPXKMMbIM pennnkaunii, Koraa gaHHele 0OHOBMSIKOTCA.
ANroputMmbl, obecnevnBatolme KOHTPOMb pennukauniA, OoMKHbI TakKe rapaHTUpoBaTb OOHOBMEHUS B TpaH3-
aKLINAX.

4.10.2 YnpaBneHune TpaH3akuunen 6asbl AaHHbIX

HeobxoaumMo CUHXPOHU3NPOBAaTL AEUCTBUSA NOKaNbHbLIX CUCTEM YrpaBieHUsa TpaH3aKkUuen, YTo No3BONINT
rapaHTUPOBaTh, YTODbLI UBMEHEHUS B pacnpeaeneHHbIX AaHHbIX 3aKaHYMBaNCb HEMPOTUBOPEYNBLIM COCTOSIHUEM
ONs1 Kaxkaon 6asbl JaHHbIX, a TakkKe And Bcex 6as gaHHbIX.

ObpaboTka B 04HOW KOMMbIOTEPHOU CUCTEME MOXKET ObITh BbINOMHEHA OAHOBPEMEHHO C 0DPabOTKON B APY-
O KOMMbOTEPHOW cUCTEME Be3 BITUSIHUS Ha LLeNTOCTHOCTb AaHHbIX B KaXKA0M M3 KOMMBIOTEPHBLIX CUCTEM.

4.10.3 CBA3b

Heobxoanmo obecneunts MHPOPMAaLMOHHBIM CUCTEMAM CBSI3b APYr C APYroMm.

[1ns1 obMeHa obbekTaMmu gaHHbIX Heobxoanmo, YTobbl cpeacTBO MOAENTMPOBAHUSA AaHHbIX, B COOTBETCTBUU
C KOTOPbIM 00 BLEKTLI AaHHbIX CTPYKTYPUPOBaHbI, ObINO UCNOMb30BaHO B KaXKA0OW M3 KOMMbIOTEPHLIX CUCTEM.

Heobxoanmo nMmeThb cpeacTBa, npeaoTepallatolme noTepto LenocTHOCTU Bas AaHHbIX N3-3a cO0A CBA3N
clegyolwmx BMOOB:

- cooBLLEeHe NoTEPSAHO BO BpeMS nepenadi;

- cCO0DLEHNE HE MOXET MOCTYMNUTb B HagneXxallem Buae n3-3a olunMboK TpaHCnAaunm (nepeagadmn) U peTpax-
CnAaLnn (NOBTOPHOM Nepegadn);

- MPWY HEKOTOPbIX ODCTOATENBCTBAX COOMN CBA3U TPYAHO OTNUYNTL OT COOSl Ha yaaneHHOM BbIYUCIATENBHOM
YCTPOUCTBE.

[na npegynpexaeHns notTepu LenocTHOCTU Basbl AaHHbIX U3-3a NoaobHLIX cboeB cneayeT onpeaennTb
HeobxoanuMyto cTeneHb AyOnMpoBaHnA AaHHbIX.

4.10.4 Akcnopt/umnopT

[1aHHbIe 3KCNoOpTUPYHOTCA M3 OQHOW cpeadbl U UMNOPTUPYHOTCS B Apyryto. Onga aTtoro Heobxoanmo MMeTb
KOMUIO YacTu UK Bcen 6asbl AaHHbLIX € onpeaeneHnemM gaHHbIx Unn 6e3 Hero. OgHaxabl 3KCNOPTUPYEMbIE AaH-
Hble MOTYT ObITb UMMOPTUPOBAHLI BO MHOTUE APYrve cpeabl, ECIN 3TO TPeDYETCH, a TaKKe MOryT DbITb COXPaHEeHHI.

4.10.5 HezaBuucumocTb pacnpegeneHus

[TpnknagHon npoLiecc A0MKEH UMEeTb AOCTYN K AaHHbIM B pacnpeaeneHHon base gaHHbIX Takium obpasom,
YTOObLI OH HE 3aBUCENT OT TOro, Kak MOryT ObITb pacnpeaeneHsl AaHHbIE.

[TpuknaaHbie npouecchl A0MKHbI ObITb HE3AaBUCUMBIMW OT pacnpeaeneHnst AaHHbIX. CyLecTBYET HECKOTb-
KO BUOOB HE3AaBUCUMOCTW pacnpegeneHus. B cnydae nokanbHOU He3aBUCUMOCTU NPUKNaaHOW nNpoLuecc AoImkKeH
3HaTb O CYLLECTBOBaHUM pa3fIMiHbIX pparMeHTOB B pacnpegenieHHoW 6ase AaHHbIX, HO HE NX MECTOMOSIOXKEHME.
[1pn Npo3padvHoCT pparMmeHTaL M NPUKNagHoW NpoLece He HyXXKaaeTcAa B 3HaHUU O CYLLIECTBOBaHUN pparMeHTOB.

4.10.6 ABTOHOMHOCTb CUCTEMDI

B HekoTopbIX pacnpeaeneHHbIX MHPOPMaLMOHHBIX CUCTEMaX TpebyeTcsl aBTOHOMHOCTb KOMMbHOTEPHOW CU-
CTEMBI, XpaHsLen pacnpeaeneHHsle AaHHble. ABTOHOMHAas KOMMbIOTEPHAaA cUCTEMa A0MMKHa ObITb cnocobHa doyH-
KLIMOHWPOBATb HE3ABUCUMO OT APYrMX KOMMbIOTEPHbLIX CUCTEM. Takoe TpeboBaHWe OTHOCUTCS K TPebOBaHUIO UMETL
N UCMONb30BAaTh AOCTYN K AaHHbIM BO BpeMsi cOOEB CBA3N 1 BOSHUKHOBEHUSA agMUHUCTPATUBHBLIX NPOONeMm, Ha-
MPUMeEP CBSI3aHHbIX C DyXranTepcknum y4eToM U/Unn ycTaHoBNEHWUEM NOAMHHOCTU NMoSib30BaTENEN.

TpeboBaHKUA, ycTaHOBMNEHHbIE ANA aBTOHOMHBLIX KOMMbLIOTEPHbLIX CUCTEM B pacnpegeneHHon MHopMaLnoH-
HOW CUCTEME, NpedyCMaTpUBaloT TakkKe YCTaHOBMNEHWE CYLLIECTBEHHbLIX TPEOOBaAHWIN K YNPaBMEHUIO AaHHBIMU AN
TakoW MHPOPMaLNOHHOW CUCTEMBI.

4.10.7 BoccTtaHoBRneHne pacnpeaeneHHon 6a3bl gaHHbIX

MoaunduunpoBaHHble gaHHbIe, pacnpeaeneHHsie B bonee yem ogHon 6ase gaHHbIX, AOMKHbI ObITh BOCCTa-
HOBMEHbI TAKUM CrOCODOM, YTODLI NOMy4YeHHbIe peadynbraThl HAXOAUNUCH B HENPOTUBOPEUNBOM COCTOAHMN C Da-
301 AaHHbIX.

4.11 CuctemMbl crnoBapen

OTHOCUTENbHO YNpaBneHUs AaHHbIMWU, CBA3AHHBLIMWU C AaHHBIMU 00 MHGOPMAaLIMOHHBIX CUCTEMAX, CYLLe-
CTBYHOT MHOMOUYUCNEHHbIE TpeboBaHUS. 3TU AaHHbIe yrpaBnaATCs crnelnansHon MHPOPMaLMOHHOW CUCTEMOMN,
Ha3blBaEMOW CUCTEMOU CITOBAPEN.

UToObI OTNNYAaTL 0CODYI0 Leflb CUCTEMbI CrioBapen OT uenen apyrnx MHopMaLNOHHBIX CUCTEM, MocneaHne
Ha3bIBaOT NpUKNagHbIMKU cuctemami. CUctema croBapenn — MHdpopMaLMoHHadA cuctemMa, cogepallad gaHHble
0b ogHoM U1 bonee NpPUKNagHon CUCTEME.
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[Mpumepamm TpeboBaHUN, OTHOCALLIMXCH K 06NacTu NPpUMEHEHUSI CUCTEMBI CITOBapen, SIBMSILOTCS TpeboBaHNUS
K NoaaepXKKe XXNU3HEHHbIX LMKMOB, YNPaBEHUIO BEPCUSMU, YNIPaBIEHUIO KOHpUrypaumen, ayauty n TEXHONOMU
pa3pabdoTKu.

5 YpoBHM AaHHbLIX U COOTBETCTBYHLUME NpoLecchl

5.1 Uenb

Llenblo HacTosiLero pasgena siBNAeTCsl onucaHnue CTPYKTYPbl AaHHbLIX B COOTBETCTBMNU C TpeboBaHUAMU
HacTosALLero ctaHgapTa ¢ TOYKM 3peHUsl COOTHOLLEHUA AaHHbIX APYr C APYroM U CBA3W CO CTPYKTYPOU NpoLlecca.

5.2 lNapa ypoBHeNn

KOHCTpYKUMA «Napa YpoOBHEN» SIBNAETCS CNOoCcOOOM OnucaHna CBs3en mexay 06a3zon gaHHbIX U CXEMOMN.
[padnyeckoe npeacTaBneHne (PUCYHOK 2) NPUMEHSIIoT ANs WNncTpauuanm cBa3Wn 6as3bl AaHHbIX € ee
onncaHneM.

CxemMma

basa DaHHbIX

PucyHok 2 — CTpyKTypa «napbl YpOBHENY

BrinsiHne KOHCTPYKLIMK «Napa ypoBHEW» COCTOUT B TOM, UTO Kaxkaasi basa AaHHbIX COOTBETCTBYET CTPYKTYpE
OaHHbIX, onpeaeneHHon B CBA3aHHOW € HEW cxeMe. 3HauYeHUs AaHHbIX B ©6ase gaHHbIX MOryT obpabaTbiBaTbLCH
TONMbKO NnpoueccamMmn MaHUNynMpoBaHUA AaHHLIMW, COOTBETCTBYIOLLMMK cxemMe Dasbl JaHHbIX. Cxema ycTaHaBn-
BaeT TOYHYHO opMy paspellueHHON obpaboTKn. [Mo3TOMY KOHCTPYKLIMA «napa YpoBHEW» UNMHOCTPUPYET Cnocob
OOCTKEHUS HENPOTUBOPEYMBLIX onepaLni MaHUNyNUMpoBaHUA JaHHBIMUA.

[TpeactaBneHne N nHTepnpeTauns 3Ha4eHUN AaHHbIX 3aBUCAT OT cxeMbl. ObpaboTKka He MOXKET DObITb OCY-
LLlecTBNEHa A0 TeX Nop, Noka cxema He byaeT onpeaeneHa U akTueupoBaHa. Ecnu TpebyoTca UBMEHEHUS B
CXeMe, TO COOTBETCTBYOLWAA el 6a3a AaHHbIX A0MKHa OblTb U3MEeHeHa Takum obpa3oMm, YTODLI COXPaHUTL HEMPO-
TUBOPEYNBOCTb.

5.2.1 ObbegnHeHne B ONOKU Nap ypoBHeEW

KOHKpeTHasa cxema He TOSMbKO onpeaendeT AaHHble, HO U caMa aBNgeTcd HabopoM CNOXHbLIX OOBHLEKTOB
OaHHbIX, KOTOPpble AOJTKHbI ObITb CO3aaHbI U 3aLUULLEHBI U MOTYT ObITb MoaNdULMpoBaHLl. CpeacTea ynpaBneHus
OaHHbIMK NpUroaHbl AN ynpasneHua cxemamu. Cxema B nape ypoBHeW MOXeT ObITb npeacTtaBrieHa B base
NaHHbIX bonee BLICOKOTO YPOBHSA, CTPYKTYPA AaHHbLIX KOTOPOW MOXET ObITh onpeaeneHa cxemon bonee BbICOKOro
YPOBHSA. 3Ta 0a3a AaHHbIX N CXeMa COCTaBMAKT ApYyryto, bonee BbICOKYIO napy ypoBHeW. [1Be napbl ypoOBHEW
MOTYT BbITb «00beANHEHHBIMU B BINOKWY», KAK NOKa3aHo Ha PUCYHKe 3.

B cooTBeTCTBUMN C pUCYHKOM 3 Baza AaaHHbIX-1 cornacoBaHa co cxemon-1. daHHble B 0as3e AaHHbIX-1
MOTYT ObITb 0bpaboTaHbl nNpoueccaMmn MaHUNYNUPOBAHUSA OaHHbIMU, KOTOPble COOTBETCTBYIOT cxeme-1. basa
NaHHbIX-2 COOTBETCTBYET CXEME-2, a laHHbIe B baze AaHHbIX-1 MOryT BbITh 00paboTaHbl NpoLieccaMmn MaHUMyNn-
POBaHWUS OaHHbIMW, KOTOPble COOTBETCTBYIOT cxeme-2. [lpeacTtaBneHue cxembl-1 B 6a3e AaHHbIX-2 ABMSIETCH
ncxogHon cxemon. NicxogHasi cxema MoXeT ObiTb BblibpaHa 13 6asbl AaHHbIX MU, HA0DOPOT, NoNydYeHa NyTeEM
MaHUNYNUPOBAHUSA AaHHBIMW TOYHO TakK e, Kak U Nnobble gaHHble B base AaHHbIX.

[1Be napkl ypoOBHEN HAXOOATCA Ha pa3HbIX YPOBHAX onpeaeneHna gaHHbIX. Ecnn cxema-2 (CM. pUCYyHOK 3)
MOXeT ObITb NpeAacTaBneHa B dhopmMe AaHHbIX CTPOKA, 3anmcaHHbIX B 6a3e AaHHbLIX, TO MPUHLKMN BrNoKUpoBaHUSA Nnap
YPOBHEN ABMAETCS PEKYPCUBHBLIM U MOXKET ObITb WUCMOMb30BaH ABYMS M OoMee napamun ypoBHeW. PekypcuBHoe
npUMeHeHue JOSMKHO BbITh NpekpalleHo, Korga onpegeneHne gaHHbIX donblue He MOXeT OblTb MoaUdULLNA-
POBAHO.
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Cxema-2

basa aaHHbIX-2
(BkrrovaeT B cebs - 1l Cxena.]
NpeacTaeneHue

cxXembi-1)

Basa naHHbIX-1

PucyHok 3 — ObbeanHeHHble B BNOKW Nnapbl YPOBHEN

5.2.2 PeKkypcuBHoOe ncnonb3oBaHUe nap ypoBHen

[ns noTeHUManbHO CNOXHbIX Nap ypoBHEN TpebyeTca MexaHU3M CCbINKU Ha Kaxabin ypoBeHb. ObLyme
apnblk (N), (N+1) n T.4. nCnonb3oBaHbl B HACTOSILLEM cTaHOapTe Ana oTpaXkeHUs1 bonee BbICOKMX YPOBHEW NPpU
PaCCMOTPEHNN ODLLIUX CBOUCTB.

BrnoknpoBaHue nap ypoBHEN MPOUCXOAUT C NMOMOLLLIO CBSA3LIBAHUS cXeMbl napsl ypoBHen (N) ¢ bason
OaHHbIX cneaytowen napbl yposHen (N+1). INepBaga napa ypoBHeW HasbiBaeTcsa cxemon (N), BTopas — 0ason
OaHHbIX (N+1).

Ob60bLeHHOe BnoKnpoBaHWe nap ypoBHEW C UCMNOMNb30OBaHMEM 0D03HaYEeHNA NpUBEaEHO Ha pUCYHKe 4.

(N +1)
CxemMa

(N +1)

Basa OaHHbIX (N)
Cxema

(N)

bBaasa gaHHbIX

PUCyHOK 4 — OboblweHHoe BnokMpoBaHWE Nnap ypoBHEN

5.2.3 Onepauyuu ¢ Ucnonb3oBaHUeM nap ypoBHeH

Peanunzauna 6a3sbl gaHHbIX BKOYAET B cebs npoLecchl co3aaHus 1 conpoBOXaeHU onpeaeneHnia gaH-
HBIX. OTU onpeaeneHna CTaHOBATCA AOCTYNHLIMW AN NPOLEeCCOB MaHUNYyNMpOoBaHUA AaHHBIMWA. 3aTeM AOITKHbI
ObITb BbINOSIHEHBI ONepaLnn BbIDOPKU 1 MogndnkaLnm gaHHbIX B 6a3e gaHHbIX.

PucyHok 4 nnntocTpupyeT ykazaHHble Bhille npouecchl crneayowmnm obpasom:

a) 6aza aaHHbix (N) npeactaBnseT gaHHble, pakTUYecKkn npeaHasHadYeHHble Ansg MaHUnynnMpoBaHUs Ha
ypoBHe (N);

b) cxema (N) npeacTaBnsaeT cxemy, CNoCcobHY0 yNpaBnsaTh NpoLeccamm, COOTBETCTBYIOLLMMUN Nape yPOB-
Hel (N). 3Ta cxema coaepXUT onpeaeneHnsa gaHHbIX ToNbKo And 6asbl AaHHbIX (N);

c) 6a3a gaHHbIX (N+1) coaep:kuTt onpeaeneHnst AaHHbIX, KOTopble BbiN co3aaHbl B NpoLecce NpoekTupoBa-
HA a3kl AaHHbIX (N) 1 noaaepXnMBannuck NP PyHKLUNUOHUPOBAHUM cUCcTeMbI. baza gaHHbIX (N+1) MOXeT Takke
cogepXaTb Apyrne gaHHble, Takue, HanpuMmep, Kak onmcaHua aTUxX onpegeneHnn U NpoeKkTbl 3TUX AaHHbIX, U
TPeboBaHUSA K NpoLeccam, KOTopble UX UCMOMNb3YIOT;
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d) 6baza gaHHbIX (N+1) MOXeT coaepXaTb npeacTtaBneHnsa oaHon unmn bonee cxemol (N) B ucxogHoun dpopme.
[Tocne Toro Kak ogHa 13 aTux ucxodHbix cxem (N) bbina BeibpaHa, MOXeT ObITb MCNOMb30BaH akTUBUPOBAHHbIN
npoLecc KoHBepTUpoBaHUs ncxoaHon cxembl (N) B dopmMy, HasbiBaeMyo 0ObEKTHON CXEeMOMN, TakuM 0bpazomMm,
YTOObLI MOrna ObITh 3anofiHeHa cooTBETCTBYOWAA el 6asa AaHHbIX (N). McxoaHasa cxema (N) MOXeT BbITb akTUBU-
poBaHa bonee YemM O4UH pas, U KaXKaast akTueaLUua co3gaeT oTAe IbHYH0 00beKkTHY0 cxemy (N) C COOTBETCTBYIHO-
LLien 6a3on gaHHbIX (N), KoTopasa MOXeT ObITh 3anofiHeHa ¢ UCMofIb30BaHMEM NPOLIECCOB MaHUNYNMPOBAHUA AaH-
HBIMIA.

CbnoknpoBaHHaga napa UMeeT caMmbli HU3KUA YPOBEHb, eCN AaHHbIe Ha bonee HU3KOM YPOBHE He coaep-
XaT AaHHbIX O CXeMe U ee KOMMOHEeHTax W, cnegoBaTenbHO, He MOTYT ObITb akTUBUPOBaHbI. JTa Napa YpPOBHEW
ABMNSIETCA TOrAa YacTbo NPUKNAAHOW CUCTEMBI, a AaHHble Ha bonee HU3KOM YPOBHE MO OTHOLLEHUIO K 9TOW nape
YPOBHEW ABMNAOTCA NpUKNagHon 6a3on JaHHbIX.

CbnokupoBaHHasi napa UMeeT CaMblil BbICOKUW YPOBEHbL, eCliA cxemMa Ha Doree BLICOKOM YPOBHE He 3amni-
caHa B baze AaHHbIX bonee BbICOKOro YPOBHS. OTa CXeMa ABNAETCH Toraa HeIBHOM B CpeiIcTBE MOAENTMPOBaHUA
OaHHLIX, UICNONE3YEeMOM CUCTEMOW yrpaBneHUsa gaHHLIMMU.

5.3 3aBuUCcMMOCTL Nap ypoBHeuN OT cpeAcTBa MogenunpoBaHUA AaHHbIX

KOHCTPYKUMA «napa YpoBHEWU» U NOHATUE cpeacTBa MOAeNUpoBaHNA AaHHbIX B3aMOCBA3aHbl. CpeaCcTBO
MOOeNIMPOBaHNS JaHHbIX 3aKnovaeT B cebe MHOXECTBO NpaBWr CTPYKTYPUPOBAHUSA OaHHLIX M COOTBETCTBYIOLLEE
MHOXXECTBO NMpaBun MaHUNyMpoBaHUA AaHHLIMMU.

5.3.1 lNapbl ypoBHEeU U NpaBuUna CTpPyKTypupoBaHusa AaHHbIX

CpeacTso MoaenMpoBaHuUs AaHHbIX NpeacTaBnaeT cobon COBOKYMHOCTL NMPaBui CTPYKTYPUPOBAHUS OaH-
HbIX, KOTOPbIE A0IMKHbI ObITb MCNOSIb30BaHbLI MPU onpeaeneHnn cXxemsl. 3TU Npasunia BKNYatoT B cebd npasuna
onpeaeneHns orpaHUYeHn, KoTopble MOryT ObITb YacTbio cxeMbl. Kaxkaasa cxema aomkHa ObITb MOSTHON U HENPO-
TUBOPEYNBOU B COOTBETCTBUM C NpaBUaMUn CTPYKTYPUPOBaAHUA AaHHBIX COOTBETCTBYIOLLEro cpeAcTBa MOAENNPO-
BaHWA JaHHbIX.

[TpeactaBneHHast Ha pucyHke 4 cxema (N+1) orpaHnumBaeT gaHHble, KOTOpPbIe MOTYT ObITh CO34aHbI B ba3e
aaHHbIX (N+1). B pesynbtaTte atoro cxema (N+1) BnngaeT Ha Kaxayo ncxogHyto cxemy (N), cogepikallyroca B
0aze aaHHbIX (N+1).

5.3.2 Napbl ypoBHeU U NpaBuna MaHUNynupoBaHUA gaHHbLIMIA

CpeacTBO MOAENNPOBaHUA AaHHLIX TAaKXKe BKovaeT B cebsi npasuna Ansg ceMaHTUKU NPoLLEeCCOB MaHUMY-
nupoBaHusa gaHHbIMW. [nga cxembl (N) orpaHn4yeHuda, OCHOBaHHbIE Ha npaBuax CTPYKTYPUPOBAHUA AaHHbIX, TaK-
Ke 0KasbIBaloT BNUSAHWUE Ha cCeMaHTUKY OOHOBIMEHWSA NMPOoLIECCOB MaHUMYNUMPOBAHUA AaHHbIMU, BbIMONHAEMbIX Ha
Da3on JaHHbIX.

5.4 llapbl ypoBHeN 1 COOTBETCTBYIIOLLME NMpoLeccChl

LdaHHble, cogepXalymecs B 6aze AaHHbIX, MOTYT ObITb U3BNEYEHbI N MoaANPULIMPOBAaHLI CepUen npoLec-
COB MaHUNynNMpoBaHUs AaHHbLIMW. KpomMe TOro, ecn 4acTb 3TUX AaHHbIX BKIoYaeT B cebA UCXOQHYIC CXEMY, TO
Haa AaHHLIMU MOXKeT ObITb BbINOMHEH NPOLIECC aKTUBALUN.

PUCYHKN 5 1 6 UNMIOCTPUPYIOT, KaK npaBunia CTPYKTYPUpOoBaHUA AaHHbLIX, UCNOMNb3yeMble ANna onpeaeneHnd
cxeMbl (N+1), BNUAOT Ha NpoLecchl MaHUNyNnMpoBaHUS AaHHbIMK B baze aaHHbIX (N).

icnonb3oBaHbl cneaytoLlne nNsatb NPoLEeCcCcoB MaHUNYNUPOBAHUA AaHHBIMU: 1 — BbIOUpaTL, 2 — aKTUBUPO-
BaTb; 3 — CBA3bIBaThL C NpaBUNaMn MaHUNyMpoBaHUA AaHHbIMU; 4 — CBSA3bIBaThL C NpaBUNaMn CTRYKTYpPUpOBa-
HUS1 AaHHBIX, 5 — BbIOUpPaTh U1 MoandnLMpoBaTh.

PucyHKkn 5 n 6 npeactaBnsaoT coboun paclumpeHmne pucyHka 4 1 nokasbiBaloT akTUBaALUIC COeAUHEHNS CXEM,
MPOMEXYTOUYHbIN OTOOP AaHHbLIX, NOArOTOBKY U PYHKLIMOHMPOBAHWE APYrX NPOLECCOB MaHUNYNNPOBaHUS OaH-
HBIMIA.

Chneayowne warm onnucbiBaloT COOTBETCTBYOLLME NpoLlecchl (PUCYHKM 5 U 6) 1M NoKasbIBaloT, Kak NpaBuna
cpeacTBa MoaenMpoBaHUs AaHHbLIX MO3BONAT Npoueccy MaHUnynmposaHus AaHHbLIMU (N) KoOppeKTHO ynpaBnsAaTh
0azon gaHHbIX (N).

LWar 1. MNpouecc MaHUNynMpoBaHns gaHHbIMW BbloUpaeT ncxogHyto cxemy (N) ns dassl gaHHbix (N+1),
NCNOSb3Y$ NpaBuna U CcTpyKTypbl AaHHbIX cxembl (N+1). NpeacrtaBneHusa ncxoaHon cxemel (N) B baze aaHHbIX
(N+1) aBnsioTca NOCTOAHHBIMW AaHHBIMU, KOTOPbIE MOTYT ObITb MoaAndULMpoBaHbl. MicxogHasi cxema (N) nocne
BbIDOPKNA MOXET MUMETb UM HE UMETL hopMy NpeacTaBNeHUs NOCTOSAHHLIX AaHHLIX. Hanpumep, onepauusi Belbopa
MOXET COCTOATh U3 YCTAHOBKM NpuUaHaka (dnara) B 6aze aaHHbIX (N+1) unn otbopa aaHHbIX U3 6asbl AaHHbIX
(N+1) n XpaHeHUs NX B gpyron 6ase gaHHbIX, OTNUYHON OT 6a3bl AaHHbIX (N+1). 3Ta HoBasi 6asa AaHHbIX A0IMPKHA
TakKe cooTBeTCTBOBaTL cXeme (N+1).
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Cxema
(N +1)
1 Beibop basa gaHHbIX
(N +1) (N +1)
NcxooHas 2 AKTUBaUNS Cxema
cxema (N) (N+1) (N)

[TycTas
basa JaHHbIX

(N)

PucyHok 5 — Cosganne nycton 6a3sbl 4aHHbIX

3 lpouecc ceA3kIBAHUS
MpaBUI CTPYKTYPUPOBaHNS
OaHHbBIX U MBHUMYITUPDOBaHUSA

daHHBEIMA CxemMa
(N +1)

4 [1pouecc cBA3biBaHN4
onpegerneHna gaHHbIX

Cxema (N)
Bribop, BCcTaBKA,
5 [pouecc MOOUPUKaLus, yoaneHue Basa JaHHLIX
MaHUMyJINPOBaHUS (N)
OaHHbIMU (N)

PucyHok 6 — CBsA3biBaHME OAHHbLIX U MAHUNYNUPOBaHWE OAaHHbIMW

Lar 2. UcxoaHas cxema aktuBupyeTtcst Anst co3gaHust oobektHou cxemMbl (N) 1 nycton 6asbl AaHHbIX (N).
OcyllecTBngaeTca aHanums, npegllecTBy WM akTUBaLUMK, ONA rapaHTUM TOro, YTo McxogHada cxemMa eCTb UCTUH-
Haa cxema. Takon aHanma MoXeT ObITb NPoBeaEH B LIENMOM UM YaCTUYHO C MOMOLLbIO NpoLecca MaHUNYyNMpoBa-
HUA AgaHHbIMKU (N+1), BbINonHAKOLWEro BbIOOP € NOMOLLLIO APYroro npouecca, aHannu3npyrowero MCXoQHyH cxe-
MY, UM OQHOBPEMEHHO C aKTUBaLUEWN.

AKTUBALINS MOXET 3aKaHYMBaTLCH M3MEHEHMEM MNPpU3HaKa (dofiara), CBsI3aHHOMo ¢ npeaBapuTerbHO BblbpaH-
Hon cxemoU (N) B 6aze aaHHbIX (N+1). Kpome Toro, aktmBauust MOXKET 3aKaHuYMBaTbLCS (PU3NYECKUM NepemMeLLeHI-
eM gaHHbIX (N+1) n nameHeHnem oopmel npedacrtaeneHusi. B 0b6omMx cnyvasax akTMBMpoBaHHaA cxemMa OO0JTKHA
ObITb 3aWuLLEeHa OT NMOObLIX N3MEeHeHNN B Dase AaHHbIX, He COOTBETCTBYIOLLNX CXEME.

LLar 3. [Npasuna maHunynupoBaHUa AaHHLIMUW, KOTOPbIE YNPaBNdaoT BeINONTHEHMEM npoLecca MaHUNyMpo-
BaHWUSA gaHHbIMK (N), MMetoLlero goctyn K 6ase gaHHbIX (N), ABNAOTCH TEMU Ke caMbIMU NN OCHOBAHHLIMU Ha
npasBunax, CooTBeTCTBYoWMX cxeme (N+1).
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Lar 4. Npouecc maHunynupoBaHua aaHHbIMU (N) ansa obecneyeHnst ero goctyna Kk 6ase gaHHbIX (N) gon-
XXeH COOTBETCTBOBAaTL NpasuiamM cpeacTB MogenuposaHna gaHHbIX B cxeme (N+1). Ecnun ypoeeHb (N+1) cambliin
BbICOKWMW, TO 3TO COOTBETCTBME HEABHO.

War 5. Ona Toro 4tobbl npoLecc MaHUNynMpoBaHUA MOr MUMeTb A0CTYN K 6asde aaHHbIX (N), cxema (N)
OOMKHa ObITh aKTUBMPOBaHa.

Larn 1 n 2 obecnevnBatoT cosgaHne nycton 6asbl AaHHbIX. Lar 3 yctaHaBnMBaeT CBA3b MeXay CPeaCTBOM
MoAenupoBaHUA gaHHbIX, onpedeneHHbIM Ha ypoBHe (N+1), u npoueccoM MaHUnynupoBaHusa AaHHbIMU (N). 3ToT
LLIar ycTaHaBNMBAaET CONOKUPOBAHHOCTL Nap ypoBHen. Oba anemMmeHTa napbl ypoBHeW Heobxoaumbl 4nst obecneve-
HUA KOPPEKTHOro BeINOMHEHUA NPOoLLeCCoB ynpaBreHUa 4aHHLIMM.

B3anmMocBA3b MOXKET ObITb YCTaHOBMNEHA Ppa3NAYHBIMU CocobamMun (HaNnpUMep, CChINMKOW Ha CXeMY UM NPU-
coegUHeHMeM cXeMbl K NpoLieccy) U B pas3finyHele MOMEHTbLI BpeMeHU (HanpumMep, Npy BeINMOHEHUN UM KOMMUNA-
Lnn). CaenaHHbIN BbIOOP MOXKET BIMUATL Ha BpeMd BbINONHEHWA, 00beM NamMATU 1 NErkocTb NoaaepKaHnua Henpo-
TUBOPEUMBOCTU NPOLIECCOB U CXeMbI BO BpeMst MoandunkaLm nocneaHein. B npoTUBHOM cnyyae BeIOOP He BNUSIET
Ha pes3ynbTaThl MPOLECCOB.

5.5 YnpaBneHue gocTtynom And nap ypoBHeWU

Bce gaHHbIE U NpoLuecchl, NPOBOANMbIE C UCMONB3OBAHUEM AaHHbLIX, AOIMKHbI ObITh 0O bEKTAMN yripaBieHUs
OOCTYNOM. YnpaBneHue 4oCTYNoM 0AUHaKOBO NPUMEHUMO K NTIoDOK nape ypOBHEWN.

5.6 Moaudunkaumna cxemol

HeobxoamumMo MMEeTb BO3MOXKHOCTb U3MEHSITb CTPYKTYPY Basbl AaHHbIX. 3TO 03HAYAET, UTO COOTBETCTBYIO-
LLIasi cxema goJrkHa ObITb MognduumposaHa. INocne T1oro kak cxema mogndpuLmposaHa, gaHHbIe U3 nepBoHavarb-
HOW Ba3bl AaHHbBIX HeCOX0ANMO KOPPEKTHO NpeACTaBUTL B COOTBETCTBUN C HOBOW CXEMOMN.

OTO MOXHO BbIMOMHUTL, MOANULIMPYS UCXOOHYHO cXxeMy B base aaHHbIX (N+1), akTUBUPYA ee ANng co3ga-
HUs1 HoBOM cxeMbl (N) 1 nycTton 6asbl AaHHBLIX (PUCYHOK 5) U NepedaBas NnepBoHavarbHble AaHHbIe B HOBYH Dasy
OaHHbIX. [ANs yOoBNeTBOPEHUA 3TOro TpeboBaHMs Takke MOXeT ObITb NpUMeHeHa nollarosasi MogndpunkaL s,
MexaHn3amMbl nepeaavn gaHHbIX OT NepBoHavanbHOM K HOBOW Bepcun Dasbl AaHHbIX HE BXOAAT B 0bnacTtb NnpumMe-
HeHUA HacTosLWEero cTaHaapTa.

6 ApxXuUTekTypHasa moaenb

6.1 Llenb

Llenbto HacTodlero pasgena aBnseTcs onucaHue apXuTekTypHoU Modenu, cogepxallen pasnuiHble gaH-
Hble N KOMMNOHEHTLI 0bpaboTKKU, HeobxoauMble ANd ynpaBneHus AaHHbIMU. APXUTEKTYpHas Moaerb YYUTbIBAET
TpeboBaHUA K yNpaBneHUto AaHHbIMU (pasaen 4), CTpyKTypyY AaHHbLIX U MPUHLIKANBI 06paboTKn AaHHbLIX (pasaen 5).
BHavane gomkHa 0bITb onucaHa obwas moaens, naeHTudnumpyrowas obpabdboTky AaHHbIX, 0DLLYHO A4Sl yripaB-
neHnst BceMun gaHHbIMK, a 3aTeM paspaboTaHa MoAernb, y4UThIBaoOLLAas cneyuansHble TpedoBaHuUs (MAeHTUPULN-
poBaHHbIE B pa3aene 4) Kk base gaHHbIX, pacnpeaeneHHon cpeae 6a3sbl AaHHbIX, SKCMOPTY U UMMOPTY AaHHbLIX U
cpeacTBam ynpasreHust 4OCTYMOoM.

[TpuHUKMNBL, Ucnonb3yeMble ANg UAeHTUPUKaLUA NoTeHUMAarNbHBIX CTaHOAAPTOB YNpaBneHUa AaHHbLIMA B paMm-
KaxX 3TOW apXUTEKTYpbIl, onucaHbl B pasgene /. CBA3b C AeUCTBYHOLWMMW CTaHgapTaMu U NpoeKkTaMn CTaHOapToB B
obnactn ynpaBneHus AaHHbIMU NokaszaHa B NpunoxkeHunn B.

6.2 lNloHATUA MoaenupoBaHUA

B COOTBETCTBUM C HACTOSALLM CTaHAaPTOM npeanonaratoT, YTO NMpoLeccop SIBNAETCS HEKOTOPOU KOMBUHa-
JMen annapaTHbIX CpeacTB 1 NporpaMmmMHoro obecrneveHus, NpeaocTaBnaAoLWen yenyri oaHomMy Unmn bonee npo-
leccopy U/ nonb3oBaTento.

APXUTEKTYPHYIO Modenb NpeacTaBNAT B TepMUHAX pasfIMYHbLIX KNAacCoB NPOLIECCOPOB, e Ka)Xabl Krnacc
poLieccopa OpUeHTUPOBAH Ha crneLnanbHble TpeboBaHUS yripaBneHnst AaHHbIMU. APDXUTEKTYPHast Moaenb He Npea-
HasHa4yeHa Ang BHeApeHUA B TEXHUYECKMX KOMMNbIOTEPHBLIX CUCTEMAX.

6.2.1 XapakTepUCTUKU NpoLeccopoB 3TaNoOHHOU Moaenu

a) ApXUTEKTYPHYIO Moaenb NpeACcTaBNAoT B TEPMUHAX NMPOLIECCOPOB, KOTOPbLIE B3aUMOOEUCTBYIOT KakK K-
eHT U/nnu cepBep. 3TN TEPMUHBLI UCNONBb3YIOT AN CChINTIOK Ha NPOLECCopbl, KOTopble PYHKLUMUOHUPYIOT NP KOH-
KpeTHOM B3aumogencTeun. CneumanbHbI NPoLEeccop MOXET Urpatb pasnMyHbie ponun npu Apyrux s3anMmogen-
CTBUSAX.

b) INpn B3ZanmoaencTsnn B popmMarte «KIMeHT — cepBep» KNMEeHT AenaeT 3anpoc Ha yCnyry, BKoYas Nio-
Oble 3Ha4YeHUsa gaHHbIX, Tpebyemble Anst 3Ton yenyrn. Cepaep obecnevunBaeT 0gMH U3 cneayoLlnx OTBETOB:

1) Npu3Hak (MHAWUKaTOpP), YTO 3anpallBaemMasd ycrnyra 3apeplleHa;
2) HabOop AaHHbLIX, KOTOPLIN ABMNAETCS pe3ybTaToM 3anpallMBaeMon YCNyru;
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3) cooblleHmne, YTo ycnyra HegocTynHa (NOCKOMbKY KIMMEHT He MeeT HeobXoaAUMbIX MOSTHOMOYUN UM
3anpalumBaemas ycnyra He MOXeT ObITb NpeaocTaBneHa NpoLIECCOPOM);

4) cooblieHKne, YTO 3anpalimBaemMble AaHHbIE HEOOCTYMNHbI;

5) coobuleHne, YTo 3anpoc copMynMpPoOBaH HEKOPPEKTHO.

c) Kaxabl npoLueccop onpegensetcd BHELWWHUM MHTepdencoM, KOTOPbIN OH NpedcTaBNseT Kak cepBep.
OTOT cepBep ACIPKEH onpeaensTs YCyrn U TN AaHHbIX, K KOTOPLIM NPUMEHSART yenyrn. ns noboro npoleccopa
BHYTPEeHHee npeactaBneHne gaHHbIX, cnocod BbINOSIHEHUS 0bpaboTkn 1 Ntoboe NcnonbL3oBaHWe YyCNyr, Npeao-
CTaBnAeMbIX APYITMMU cepBepamMi, He CBA3aHbl C onpeaeneHnem ero MHTepdenca. BsanmogeUcTeme npoueccopa
C ApYyrMMun cepBepamMm OTHOCUTCA K 3agadamMm MoaenmpoBaHus.

d) Kaxagbii npoueccop OTHOCUTCS K HEKOTOPOMY Knaccy. Knacc onpeaenseTr ycnyrv, oblue ansg Bcex
poLeccopoB Knacca. HekoTopekle Knaccel onpeaendatoT TUM AaHHbIX, K KOTOPbLIM NPUMEHSAROT yernyrt. HekoTopkle
Knacchl ABNATCA 0bLeLeneBbIMIA, KOrga npoLeccopy Heobxoauma oTaensHasi cxema Aanst onpegeneHnst aH-
HbIX, K KOTOPLIM NPUMEHSIIOT YCIYTN.

e) [Npoueccop MOXeT BbITb KNMEHTOM HECKOSTIbKUX CEPBEPOB B Ntoboe BpeMsl. HeCKOMbKO cepBepOB MOTYT
OQHOBPEMEHHO 0BCNYKNBATb HECKOSbKUX KIUEHTOB.

f) Mpoueccopbl MOMYT ObITb MCNOMbL30BaHbI Kak cTaHaapTHLIE Bokn, Heobxoaumele ang obecnevyeHns yeny-
' ynpaBneHns gaHHbIMU. IcNonb3oBaHME HEKOTOPLIX MPOLECCOPOB MOXET ObITh PEKYPCUBHBLIM.

6.2.2 YpoBHU abcTpakumn

[ns npoueccopoB aTanoHHON Modenu nogpobHoe onucaHue aetanen ynpasrneHus gaHHbIMK (HanpumMep,
noapobHoe onncaHne pyHKUMOHUPOBAHUSA NpoLeccopa UM eroc B3anMocBs3en ¢ ApyrMuMin NpoL.eccopamMmm B KOM-
MbIOTEPHOW CUCTEME) HE OUEHb BaXKHO. MOeHTUDULIMPOBaHHLIE B apXUTEKTYPHOW MOAEN B3aUMOAENCTBUS 0DbIY-
HO MO3BONAOT NMPOoLEeCccopy KMeHTa U NpoLeccopy cepBepa HaxoaUTbCs B 0AHOW KOMMbLIOTEPHOWU CUCTEME, B
3TOM cnyYyae UX B3aMoadeNCTBUE nogaepXxmBaeTcsa cpeacTsaMmn PyHKUUMOHUPOBAHUA CUCTEMBI, U B pasfify-
HBIX KOMMbLIOTEPHBLIX CUCTEMAX, B TAKOM Cliyvyae UX B3auMMOOeUCTBUe noaaepXmBaeTcd cpeacTBaMmn PYHKLMOHU-
POBaHUSA CUCTEMbI U cpeaCTBaMn KOMMYHUKaL NN,

[na 6onee geTanbHOrO ONUCaHUA apXUTEKTYPHOU Moaenn HeobxoaUMO UCMONL30BAaTh:

a) crneunannsauunto, B KOTOPOW Nogkiace obLero Knacca npoLeccopoB onpeaeneH Kak UMeroL A UHOUBU-
ayanbHoe UMS1, U yCnyri, asnatomecsa AononHUTENbHBIMW MM MOANULIMPOBAHHBIMU ddopMaMK YCyr obLLEero
npoLieccopa;

D) AeKoMno3nLMio, B KOTOPOW YCIYTrK Knacca npoLLecCopoB NokasaHbl Kak obecnevymBaemble ABYMS UMK
bonee Knaccamm NpPoLECcCopPoB C B3aUMOAENCTBUEM MeXAY HAMN.

6.2.3 lNpumeyvyaHue gnga npoleccopoB

B anarpammax moaenu 1 CoOoTBETCTBYIOLLUX OMUCAHUAX HEODBX0ANMO NAEHTUPULIMPOBATD, SIBMIAETCS NN
Krnacc Unmn ak3eMnnap npoueccopa CCblMoYHbIM. Ana oTNn4na sTUX ABYX NOHATUX UMSA Kacca NMALWYT € Nponnuc-
HOW DYKBEI, @ UMS1 NpoLieccopa — co CTPOoYHOM BYKBLI. Hanpumep, oanH 13 NpoLECCopOoB apXUTEKTYPHOWU MoaeNn
pUHaAneXxuT Knaccy «l'lpoueccop NnoNb3oBaTens», cogepKallemMy 3Kk3eMnapbl, UMetoLme CChiNKy Ha npoLec-
COp NMonb3oBaTens.

OuarpamMmmel MICNONBL3YIOT ANS TOro, YToObLI NoKasaTh Knacchkl NpoLeccopa, BOBMEYEHHbIE B cnielanbHbIN
TN 0BbPabOoTKN, N B3aMoaeNCTBUE B pOpMaTe «KINUEHT — cepBep» MeXay Krnaccamun. YCroBHble 00603HaYeHUs B
obLlen gnarpamMme Ans Knacca npoleccopa npeactaBneHbl Ha pUCYHKe 7, rae BO BHYTPEHHEM Nnone AOMKHO
ObITb YKa3aHoO UMS Knacca, a B 3aTeMHEHHOW YacTu oTobpakeH nHTtepdgeinc. OctanbHas YacTb TEKCTa AnarpamMmmb|
MOACHAET gnarpammy.

CBSi3b 3dMpPOoC Ha YCITyTry ~»
C KITUEHTOM < OTBET

3aMpoc Ha ycnyry > CBfi3b
< oTBET C CepBepoMm

[Ipoueccop
Monb3oBaTens

PUCYHOK 7 — [pumep anarpammbl npoueccopa

[na ntoboro npoueccopa npeaycMmaTtpuBaroT Ase opMbl B3aUMOOEWUCTBUS C APYrMMK npoLueccopamu. [ep-
Bad CUTyaLna — Korda npoL.eccop UCNonb3yioT B KAYECTBE CepBepa, eCnu CyLLeCTBYET coegMHUTENbLHada NMMHAA,
oTobpaxaroLlas 3anpockl Ha YCNyry oT KnueHTa Ha nHTepdenc. BTopasi cutyaumna — Koraa npoLeccop UCNosbay-
10T B KAYeCTBe KNeHTa yCnyr Apyroro cepBepa, ecn cylecTByeT coegUHUTENbHadA NMUHUA OT TOYKU Ha rpaHuLe
(He MHTepdenc) Ha nHTepdgenc gapyroro cepeepa. Kaxgaa nuHMUs npeactaBnsieT cobon npouecc coeguHeHUs,
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KOTOpOe MOXET NogAepXKMBaTh NocneagoBaTesibHO 0gHO U bonee B3aMMoAenCcTBNE MeXAy NpoLeccopamMmin cep-
BEpa U KIinmeHTa.

ApXUTEKTYpHasa Moaenb BKtoYaeT B ceba MHOXECTBO gMarpamMm, MNOCTPOEHHbIX C UCMOSIb30BaHUEM OMn-
caHHbIX NpaBun. B kaxxgom cnyyae HeobxogMmo onpeaennTb B3anMoaencTBme rnpoLeccopoB. B HEKOTOPbIX CUTY-
aLMaX MOTYT ObITb YCTAHOBIIEHbI OrpaHUYeHus Ha JoNYyCTUMbIE B3aMMOENCTBMA MexXay npoLieccopamMin, B ApY-
MMX — NogobHble orpaHUYeHNs MOryT OTCYTCTBOBAaTL. DTN TpeboBaHUSA (M1 NX OTCYTCTBUE ) He BCcerga o4eBUaHbI
Mo anarpamMmme Knacca. B Takux cnyyasax npMBogaT psag NpMMepoB B3anMOAeNCTBYOLLINX MPOoLIeCcCopoB A UH-
TepnpeTauuv guarpamMmmsl Knacca.

6.3 O6Lwan moaenb ynpaBneHUs 4aHHbIMIK

O6Lwasa mogens yrnpasieHUs AaHHbIMU OTpaXKaeT XapaKTepUCTUKU KNaccoB NPOoL,eccopoB, 0bLWMX AN yIi-
paBNeHNsa AaHHBIMA B LIeS10OM, U KITacCOB Mofb3oBaTefien, 3auMHTepecoBaHHbIX B onpeaeneHnm h gocTyne K gaH-
HbIM 6a3bl AaHHbIX. Ha pyucyHke 8 npuBeaeHbl KOMMOHEHTLI 0OLLen Mogenn yrnpaeneHns JaHHbIMN.

OTa Moaenb OCHOBaHA Ha XapakTepucTukax obLliero knacca 6a3sbl JaHHbIX U 0DLLEen cxeMbl Kacca, Kak
onucaHo B pasgene 5. Kaxabli Knacc 1 ero npoL,eccopbl UMerT cneayroLLne XxapakTepUcTUKA ynpaBneHnus aaH-
HBIMW, TEPMUH «0BLWMIN» HEOOXOOMMO NCMOMb30BaTh A1 KIaccoB yrpaBieHNs JaHHBIMNA.

ObLana cpena 0asbl OaHHbIX

QOobwan
CXeMa
KoHTponnep
[MpoLueccop . O6Lan basa
obLlen Basbl
loneaosatens Nnone30BaTenA = OaHHbIX

OAHHbIX

PUcyHoK 8 — Obwasa modens ynpaBneHns JaHHbIMU

6.3.1 KoHTponnep obLien 6a3bl AaHHbIX

KoHTponnep obLen 6asbl AaHHbIX — UMS KIacca NpoLeccopoB 0bLLero HazHavyeHus, KotTopble obecrneyu-
BAKOT NpegocTaBneHne yenyr ynpasneHnsa gaHHeIMU NS onpeaeneHnus Knacca 6as gaHHbIX U A0CTyna K HeMY.
Takue npoueccopbl TPEDYIOT AOCTYNA K CXeMe, a UX YCNyr CBA3AaHbI C COOTBETCTBYOLLMM KITACCOM CXEM.

KoHTponnep obuen 6a3bl AaHHbIX CBSA3aH C OAHOW CXeMOW U COOTBETCTBYOLLEN el ©a30oMn AaHHbIX, KOTO-
pble BMecTe popMUPYIOT cpeay obLlen 6asbl AaHHbIX. Kaykgas cpeaa 6a3sbl AaHHbIX 40MKHA UMEThb YHUKaNbHbLIN
NOEHTUPUKATOP.

[aHHble, K KOTOPLIM NonyvaeT A0CTYN NMtobon KoHTponnep 6asbl AaHHbIX B NIOOOM Knacce KOHTPONNepos
0a3bl AaHHbLIX, AOITKHbI ObITb CTPYKTYPUPOBAHHLIMA 1 YNIPaBNSEMbIMA B COOTBETCTBMN C NpaBUiaMu, yCTaHOBIEH-
HbIMW AN 0QHOro onpeaeneHHoro cpeacTea MoaenMpoBaHUS AaHHbIX.

[aHHble, K KOTOPbLIM NoNyvaeT A0CTYN NOoN KOHTpoNep basbl AaHHbIX, MOTYT BKNOYAThL B cebs Npasuna
0151 o AHOro Unn Bonee onpeaeneHHoro cpeacTea MogenupoBaHUA AaHHbIX. OTU NpaBAnia 4oMKHbI COOTBETCTBO-
BaTb NpaBunam onpegeneHnus cpeacrea MogenupoBaHns gaHHbIX, HA KOTOPOM OCHOBbLIBAETCH KOHTponnep 6asbl
NAaHHbIX.

TunuyHble yenyr, obecnevyeHHsle KoOHTponnepom 6assl AaHHbIX:

a) yCTaHOBKa ceaHca ynpaBneHust AaHHbIMU 4151 npoLeccopa KnneHTa ¢ TpeboBaHneM SIBHOMO UMM HESABHO-
ro 3aKpenneHnst ¢ HasBaHHOW cpeaon basbl AaHHbIX (BO3MOXKHbLI 3anpockl Cneayowmx yCnyr);

b) nononHeHWe N N3AMeHeHe onpeaeneHns AaHHbIX B cxemMme 6a3bl JaHHbIX;

C) U3BneYveHne onpeaeneHnii aaHHbIX N3 cxembl 6asbl AaHHbIX;

d) gononHeHne, NAMeHeHne aaHHbIX B base gaHHbIX UK UX yaaneHue;

e) n3BrieyeHune gaHHbIX U3 6asbl JaHHbIX;

f) HaYano TpaH3akuM 6asbl AaHHLIX NOcne Nony4vYeHnsa ogHOro Unm donee 3anpoca Ha ycnyriu;

g) 3aBepLUeHne TpaH3aKu1 ¢ coxXpaHeHUeM Unm oTMeHOW N3MeHEHWUIN, BHECEHHbIX TpaH3aKUnen;

h) ycTaHOBMEHME NpoLeayp pe3epBHOro KoNMpoBaHua Ans 6asbl AaHHbIX;
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1) HULUMaUWa npoLeayp BOCCTaHOBNEHWNS ANd 6a3sbl AaHHbIX;
|) peopraHusauns 6asbl AaHHbIX;

K) npekpalleHne ceaHca.

3anpockl Ha 3TU YCINYIU BbipaXkaroT KOHTponnepy 6asbl AaHHbLIX B BUAE:

a) onepaTopoB Ha A3blke Basbl AaHHbIX;

b) coobuieHnI, NocTynatoLWKX Ha MHTepdrenc yenyr ynpasneHust AaHHbIMU;

C) BbI3OBOB NpoLeayp.

6.3.2 lpoueccop nonb3oBaTens

[1poueccop nonb3oBaTensa — UM4A Knacca rnpoLeccopoB, KOToPbIe ABNAOTCA KNMUMeHTaMy AN yCryr ynpas-
NeHns AaHHbIMUW, NPAMO UMY KOCBEHHO NpeaocTaBNsieMbIX KOHTponepamMmn 6asbl AaHHbIX. Kaxabin npoLeccop
NoNbL30oBaTENS NPeAOCTaBMAET LenbIv paa yenyr, MHOTMe U3 KOTOPbIX, NPU HeOBXOAMMOCTW, NOMNb3YIOTCS YCIyra-
MU ynipaBneHus aaHHsIMy. OnucaHumne yenyr npoueccopa rnonb3oBaTens NeXxnT BHe o0bnact NpuMeHeHUs1 HacToNA-
LLlero cTaHaapTa.

[Tpn npegocTaBneHnn ycnyr B UHTepdgence npoLeccopa Nonb3oBaTtenns MoryT ObiTb UCNOMb30BaHbI Cpe-
CTBa MOAENUPOBAHUS AaHHbIX, OTNINYHbLIE OT CPEACTB MOAENMPOBAHUSA AaHHbIX, UCMOJSIb3YEMbIX ODLLMM KOHTPOI-
nepom 6asbl gaHHbIX. B 3TOM cny4vae npaeuna, ycTaHOBNEHHbIE ANA CPeacTB MOAEIMPOBAHUA AaHHbLIX, UCTMOMb-
3yeMble B UHTepdence npoLieccopa NonbL3oBaTens, AoMKHbI ObITb onpeaeneHbl ¢ UCNOSIb30BaHUEM CPeACTB MO-
OennmpoBaHnA AaHHbIX KOHTpoINepa obLen 6asbl AaHHbIX.

[Tpn paboTe npoLeccop NonbL3oBaTeNs ABNSETCA KIMEeHTOM YCnyr 04HOro Unu bonee KoHTponnepa 6assl
aaHHbIX. [pn ncnonb3oBaHWU NPOLLECCOPOM YCNYr 0AHOro ( nModoro ) KoHTponnepa 6asbl AaHHLIX ACJTKEH ObITh
YCTaHOBIEH ceaHC ynpaBneHnUs AaHHbIMU MeXay NpoLeccopoM Nonb3oBaTens U KoHTponnepom 6asbl AaHHbIX.

6.3.3 Nonb3oBaTenb

[lonb3oBaTens — MM$A Kacca L, N NPOoLLeCCOPOB, KOTOPLIE 3aKkasblBaloT YCNyri, npeaocrtaBnsaemMble
NpoLL.eCCopOM NMonb3oBaTens.

6.4 TpeboBaHMA K Mmoaenn B pa3fIMvHbIX cpepgax

Obwas moaenb, NnpeacTaBreHHas B 6.3, MOXeET ObITb NpUMeHeHa K UHPoOpMaLMOHHBIM CUCTEMAaM Pa3finNdy-
HbIX BUOOB, ONCaHHbLIX B pasaene 4. Ha abcTpakTHOM ypPOBHE 3TO NPUMEHEHNE OCYLLIECTBIMAIOT, 3aMEHSASI TEPMUH
«OOLLMA» COOTBETCTBYIOLWEN METKOW. Hanpumep, Moaenb MOXET ObITb NPUMEHEHA K cpeae pacnpeaeneHHon
0a3bl AaHHbIX B TEpPMUHAX KOHTponnepa pacnpegeneHHomn 6assl gaHHbIX, pacnpeaeneHHon 6asbl AaHHbIX U pac-
npegeneHHoON CXEMBI.

TpeboBaHUA K Moaenu dbonee noapobHO U3NOXKEHLI B NOCNeayoLwnMX NyHKTax nyTemM UCnonb30oBaHUS de-
KOMMO3ULIMK abCTpaKTHbIX KIaccoB U/AMN pacCMOTPEHUSI BO3MOXKHbIX 3K3eMMNSIPOB AaHHbIX C LUeSbio NoKa3aTh
COCTaBNAOLLME KIaccChl.

6.5 Cpega 6a3bl gaHHbIX

[TpMeHUTEnNbLHO K 0bLLen Modenn KoHTponnep 6asbl AaHHbIX A0MKeH noaaepXuBaThb TUMUYHbLIE YCIYyr ANs
cpeabl basbl AaHHbIX, MAEHTUPULNPOBAHHBLIE B 6.3.1.

B 6.2 ykazaHo, YTo Ang NONHOMN UHTepnpeTaL M OCHOBHLIX MOHATUWA MOAENUPOBaHUA TpebyeTcst NoHUMaHWe
BO3MOXHBIX BapUaHTOB Ka)aoro knacca. Cnegyrowne npuMepsl npuseaeHsl ANg geMoHCcTpaunn ABYX pasnind-
HbIX KnaccudunkaLnii, KoTopble BO3MOXHbI NS cpeabl basbl AaHHbIX, U NOCNeacTBUN UCMONb30BAHUSA YCIYT KOH-
Tponnepa 6asbl AaHHbIX.

CyllecTBeHHOWN 0CODEHHOCTbLIC NPUMeEpPa, NOKa3aHHOIo Ha PUCYHKE 9, SIBNAETCH TO, YTO HECKOSIbKO NPOLIEC-
COPOB NOMNb30BaTENEN UCNOSIb3YIOT YCNYrn yrpaBfieHUst AaHHbIMW 0AHOW cpebl 6a3bl AaHHbIX. sl ynpoLeHUs
Ha PUCYHKe TOMNbKO OAWH NoNb3oBaTeNb CBA3aH C Ka)XabiM NPOoLEeCcCcCopOoM Nob3oBaTeNd. OTO He ABNAeTCs yCTa-
HOBNEHHBLIM OrpaHU4eHUEM.

STOT NPUMEP UNNKOCTPUPYET YCYTN KOHTpoNNepa 6asbl AaHHbLIX, KOTOpble ACPKHbI NoAAEPKUBATLCS A
MHOTUMX MOMb30BaTENbCKUX NPOLIECCOPOB-KITMEHTOB NapannenbHo, 0aHaKo KMAEHT ACIMKEH UMETb BO3SMOXXHOCTL
BbINOSTHATL TpaH3aKLMK1 Da3bl AaHHbIX, HE NOABEprasiCb BO3AENCTBUIO CO CTOPOHbI APYTMX KITMEHTOB.

B npumepe, npueeaeHHoOM Ha pucyHKe 10, B oTN4Ke OT npumMepa, NnpmBeaeHHOro Ha pucyHke 9, nokasaHo,
YTO HECKOSBKO MPOLLECCOPOB NMoSb3oBaTeNA COocobHbI UMETb A0CTYN bonee Yem K ogHou cpeae 6asbl AaHHbIX.

B aTOM cny4dae npoueccop nonb3oBarensd, obnagaroLmim 4ocTynom dornee Yem K ogHon cpeae 6asbl gaH-
HbIX, AO/MKEH MMETb BO3MOXHOCTL YNPaBnsiTb 3anNpoCcoM Ha yCcnyry cpeabl 6assl AaHHbIX M obnagaTb BO3MOXHO-
CTbtO AoCTyna K AaHHbIM. J1lobOW 3anpoc Ha yCnyry Ao/mKeH BKYaTh B cebsa naeHtudpukatop cpeabl 6asbl
OaHHbIX, ONS1 KOTOPOW OH npeaHasHauveH. [yTb, KOTOPbIM TakoW MASHTUUKATOP CBA3aH Co cpenon basbl AaHHbIX,
HaxoauTca BHe obnacTy NPUMEHEHUSI HACTOsILLIEro cTaHaapTa. Yenyr KoHTponnepa 6asbl AaHHbIX MOTYT noaaep-
XXMNBATbCS TONbKO B CBOEW CODCTBEHHOM cpeae 6a3bl AaHHbIX. J1iobble TpaH3akuMmM 6asbl AaHHbIX T CBA3U MEX-
Oy AaHHbIMK, BKNoYatoLme B cebqa bonee Yem ogHy cpealy 6asbl AaHHbIX, AOIBKHbI NoAAepXMBaTLCH NPOLIECCOo-

POM NMOJ1b30BaTEJIA, OTIIMHHBIM OT KOHTPOJ1J1E€PAa ba3bl AaHHbIX.
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lone3oBatens NnoJie30BaTcliy

KoHTponnep

[MpoLeccop

ba3a gaHHbIX
Nonb3oBAaTENHA

[Tone3oBaTens Da3sbl DAHHbLIX
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PucyHok 9 — lpumep goctyna K cpeae 6a3sbl A4aHHbIX
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KoHTponnep

baaa gaHHbIX

Mpoueccop Basbl AaHHbIX

[Monk3oBatens
Ollb30Bare NMnonb3oBaTens
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[Monb3oBaTeno
NonNbL30BATENA

Cxema

KoHTponnep

[Mpoueccop

basa naHHbIX
NnonNb3oBaTels

[NMonbaoraTtens

©asbl JaHHbIX
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PucyHoK 10 — lNpumep goctyna Ko MHOMMM cpegam 6a3sbl AaHHbIX

KOHTDOJ’IJ’IED ba3bl AdHHBIX MOXET UCIMOJIb30BATb I/IHTepCbEIZC YCIYT AJ1A TOI0O, YTOOBbI NOJIYHATb AOCTYI1 K
AdHHbBIM, KOTOPbIE HE HAXOOATCH No4d ero CODCTBEHHbIM yrpaBJ1IEHAEM.

an/IBELI,EHHbIﬁ NMPUMEP NOKA3bIBAET, HTO YCITYTA KOHTPOIJ1EPa ba3sbl AdHHbIX HE NMOoAAEPKUBAOT YIpaBJ1EHNE
AddHHBbIMA B MYJIbTUNJIEKCHBIX CPpeAaxX basbl AdHHbIX, XOTH NpPoLeCCOpbl nofb3oBaTenen B KOHKPETHBLIX 0bcTOSN-
TEJIbCTBAX MOTYT 9Ty YCJ1YIY NpeoCTaBATDb.
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[TpBeaeHHbIE BhILLIE ONUCAHUS HE pacCMaTPUBAOT CBSA3b MexXay cpeaon basbl AaHHbLIX 1 OO0 KOHKPET-
HON MHdopMaLMoHHOW cuctemon. Ha pucyHke 10 aBe cpeabl 6asbl JaHHLIX MOTYT HAXOAWUTLCH B OAHOW UMK
Pa3NMNYHBIX KOMMbIOTEPHBLIX cUCTEMaX. Kpome Toro, oba nprumepa y4mThbIBatoT BapyaHT, Koraa nNpoLeccop nosib3o-
BaTENSl HAXOAUTCS B OTIMTUYHON OT cpeabl 6a3bl AaHHbIX KOMMLIOTEPHOM cucteme. B aTtom cnydae TpebytoTcs
MPOTOKOSbI CBA3W ANS npoLecca coeAUHEHUs. 3TU NPOTOKONLI MOTYT ObITb MACCUBHBIMW HOCUTENSIMU B3aUMOCBS-
31 U1 obecnevnBaTh CreLnanbHblie YCNYrv, KoTopble NoAAepKUBaOT yaaneHHoe UCNOoNb3oBaHUe YCIYT ynpaBs-
NeHna AaHHbIMIA.

6.6 YnpaBneHue pacnpeaeneHHbIMU 4aHHBLIMIA
PaspaboTka obLLern Mmoaenmn ynpasneHust JaHHbIMU MOXKET BblTb MCNONb30BaHa AN BbINONHEeHUA Tpebosa-

HW K pacnpeeneHHon MHpopMaLIMOHHOW CUCTEME.

YnpasneHue pacnpegeneHHbiM JaHHbIMK UCTIONb3YIOT NPU paboTe ¢ HECKOBbKUMKU pasfnyHbIM KOMDUHa-
1NAMU NpeacTaBeHHbIX KnaccudnunmpoBaHHbiX cxem. OCHOBHbLIM ODLLIMM CBOUCTBOM SIBITAETCH TO, UTO YCNYIN,
peaocTaBnsgeMble NPoLUEeCCopPOM NOSIb30BATENS, MOTYT ObITb CBSI3aHbl C AaHHLIMUW, KOTOPbIE XPaHATCH B OAHOW
NN HECKOSBbKUX OTAENbHLIX cpeaax a3kl AaHHbIX. BO3MOXKHa Takke cUTyaL s, Koraa sanpallsaemMas npoLec-
COPOM NMonb3oBaTensd ycnyra 4ocTyrnHa TONMbKO B HEKOTOPOM KOMMBIOTEPHOW CUCTEME, OTNTUHHOM OT TOU, B KOTOPOW
NpoucxoguT 3anpoc.

Bce ycnyrm KoHTponnepa 6asbl AaHHbIX AN obLlen mogenu npuMmeHUMbI B pacrnpegeneHHon base gaHHbIX.
Ycnyru, ceBa3aHHbIe ¢ pacnpeaeneHnem, AoMKHbl NpeaocTaBNATLCA, NPU HEOOXOAMMOCTW, KOHTpoNepom 6asbl
OaHHBbIX B UHTepdrence pasnnyHbIX MpoLeccoposB.

3anpoc AaHHbIX U3 pacnpeaeneHHon basbl AaHHbIX SBNAETCA TUNUYHOW YCNYron, NpeaocTaBnsieMOMN KOHT-
ponnepom pacnpegeneHud. [py nonyvyeHUM sanpoca Ha YCryry KOHTponnep pacnpeaeneHna yctaHaBNMBaeT
HeobX0AMMOCTbL AOCTYMNAa K ApYyron KoMnetoTepHoU cucteme. KoHTponnep pacnpegeneHns AoTKeH Takke yeTaHo-

BUTb NMepe4eHb NMpeoCTrTaBITAEMbIX MO 3allPpOCy YCI1YI.
,D,J'IFI KaxK oW cpeibl ba3bl AdHHbIX CYLLECTBYET HaGOp NMOCTOAHHbBIX AaHHbBIX, KOTOPbIE UCMNOJIb3YET KOHTPOJI-

nep ba3bl AaHHbIX, 06p868TblBaﬂ 3dlPOCbl Ha YCITyTN. ITOT Ha60p AdHHbIX HA3bIBAKOT JIOKAJIbHBIMWA AadHHBIMHA
paclipedesieHnNA.

[1ns paclipejesieHHblX AaHHbIX cnocob paclipedelieHNA daHHbIX A0JI>KEH ObITb YCTAHOBJIEH B ba3e AaHHbIX.
AHanorM4yHo AaHHbIE B paCI'IDELI,EJ'IEHHOﬁ baze AdHHbIX MOT'YT ObITb paclipeieiienHbl Kakum-nnoo aJ1IbTEPHaATHNBHbLIM

CNoOcCoDOM.
Ha pucyHke 11 npuBegeHa apxutekTypHasi MoAerns ynpasreHust pacnpeaeneHHsiMmn gaHHbIMAU. OHa OCHO-

BaHa Ha AeKOMMNO3ULIM, NO3BONAIOLLEN NMOKa3aTh YCITYT KOHTPOJ1J1EPOB ba3bl AdHHBIX AJ1A JNOKaJ1bHOTO YIpaBlie-
HAA JaHHBIMIA U YCITYTW KOHTPOJIIEPOB PaclipeadesieHNA AaHRbIX OJ1A YIPaBJ1€HNA pacnpeielieHHbIMA aHHBIMIA.

Cxema
ans pacrnpene-
[TEHHBIX OaHHbIX

KoHtponnep IlokarnbHble
basbl pacnpegeneH-
OaHHbIX Hble AaHHBbIE

AOMUHUCTPATOP Onpenenurens

pacrnpeneneHus pacrnpeneneHus

Cxema

KoHTponne KoHTponne
[Tonb3oBaTerb I lpoLieccop aorpl e,ue-p 623|=| P basa
MONb30BATEA P P NaHHbIX

NeHus AaHHbIX

PucyHokK 11 — YnpaeneHune pacnpegeneHHbiMU QaHHbIMA
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K aToM Mmogenu npuMeHMMo NpuBeeHHoEe paHee onucaHue Nonb3oBaTend, NpoLeccopa Nofb3oBaTeNs U
KOHTpoNNepa 6asbl. ADMUHUCTPATOP pacnpegeneHnss — 310 0ObIMHLIN Kacc nonb3oBaTens, UMeoLLUA OTHOLLE-
HMEe K 3adade onpeaeneHns pacnpeaeneHHbix AaHHbIX. OnpeaennuTens pacnpeaeneHnsa — 370 npoLeccop NoMb3o-
BaTens, obecne4ynBaronii ycnyrm agMUHUCTPUPOBaHUA pacnpeaeneHus.

6.6.1 KoHTponnep pacnpeneneHus

KoHTponnepom pacnpeaeneHusi HazbiBaeTCA Knacc NpoLeccopoB, obecnevnBatoLlLnx yenyrn onpeaeneHus
OaHHbIX U OOCTYNa K pacrnpeaeneHHsiM bazam aaHHbIX. KoHTponnep pacnpegeneHnsa AoKeH UMETb BO3MOX-
HOCTb ODpalleHNa K YacTaM CXeMbl U YacTaM pacrnpeneneHHbIX gaHHbIX, NPSMO U KOCBEHHO CBA3AHHbLIM C
pacnpeneneHHon 6azon AaHHbIX, a Takke K pacrnpeaeneHHbiM AaHHbIM, HaxXodALWMMCS B fToKanbHOW cpeae basbl
OaHHbIX W/UNK B yaaneHHoM cpeae 6a3bl AaHHbIX.

PacnpegeneHHble AaHHbIE, UCMONbL3YyeMble KOHTPRONNEPOM pacnpeaeneHns, A0DKHbI ObITb AOCTYMHbLI C NO-
MOLLbIO TEX XKe cpeACcTB ModeNTMpoBaHNA daHHbIX.

[1na ntobon pacnpegeneHHon 6a3bl AaHHbIX NpeanonaraeTcs, YTo Kaxkaast KOMMNbIoTEepHasi cucTeMma UMeeT
KOHTpoNNep pacnpeaeneHus. Kaxabiv KOHTponnep pacnpeaeneHust obecnevynmBaeT AOCTYN K TEM YacTaAM pacnpe-
nerneHHomn 6asbl AaHHbIX, KOTOPbIE XpaHATCS B NlodoW cpeae 6a3bl AaHHbIX OO4HOW N TOW XKe KOMMbHOTEPHOWN CUCTE-
Mbl. KOHTponnep pacnpeaeneHnst nogaepXXmBaet A0CTYN K YacTaMm pacnpegenieHHon 6asbl AaHHbIX B yAaneHHbIX
cpenax 6asbl AaHHbIX Yepes CBA3b (NoKaszaHo Ha pucyHKe 11 BblAeNeHHOW NYHKTUPOM JIMHUEW) C APpYrMMiA KOH-
Tponnepamm pacrnpegeneHns B pasnnuHbIX KOMNbIOTEPHLIX CUCTEMAX.

OnpegenuTens pacnpeaeneHns, NnokaszaHHbIM Ha pUucyHke 11, aBnaeTcsa ToNbKO NpOoLLeccopoM Nofb3oBaTte-
N ANs BbI3OBa yCNyr No goCTyny K pacnpegeneHHbIM gaHHbIM. pyrie npoueccopbl NoNb3oBaTens He 3anpallm-
BalOT HUKAKUX YCNYT Mo AOCTYyny K pacrnpegeneHHsIM gaHHbIM M MOTYT BOCNONb30BaTLCSA TEMU XKXe cCaMbIMU YCIy-
raMun KoHTposnepa 6asbl AgaHHbIX, onpeaeneHHbIMKU Ang obwen mogenn. KoHTponnep pacnpegeneHunst npeao-
CTaBMNSAET AOMNMONHUTENbHbIE YCNYTX APYrMM KOHTpOepam pacnpeaeneHns npm conpoBoXXaeHUM pacnpeaeneHus
OAaHHbIX.

[Tpn nonyvyeHUM nepBoHavYanbLHOro 3anpoca Ha yenyry o1 npoueccopa nonb3oBaTtend KOHTPOep pacnpe-
neneHnsa cHavana onpeaenseTt cpeabl 6asbl AaHHbIX, YCTAHOBMEHHbLIE ANS1 AaHHbIX, HA KOTOPbIE UMEHTCS CChif-
KN, UCMONb3YH YCNYrn KoHTposnepa 6asbl AaHHbIX, YTOOLI MONyYnUTb AOCTYN K NOKarnbHbIM pacrnpegeneHHbIM
OaHHbIM B TOW e caMOn KOMMNbOTEPHOW cucTemMe. Ecnn Heobxoanumele TpeboBaHUS HEAOCTYMHbI KAk YacTb J10-
KanbHbIX pacnpeaeneHHbIX AaHHbIX, KOHTPOMNEep pacnpeaeneHns obpallaeTca K Apyrium KoHTponnepam pacnpe-
neneHns B Apyron KOMMbHOTEPHON CUCTEME, YTODLI HAUTU HeOBXOoAUMbIE pacrnpeaefieHHble AaHHbIe.

Korga cpeabl 6a3bl AaHHbIX AN CChINMOYHbIX AaHHbIX onpeaenexbl, Torga KoHTponnep pacnpeneneHnst Mo-
XKET BbI3blBATb YCIYr NoOLIX KOHTPONNEPOoB 0a3bl AaHHbLIX B TOW XXe caMOW KOMMNbIOTEPHOW CUCTEME U CBA3bI-
BATbCS C yaaneHHbIMW KOHTpOoNnepamMmm pacnpeaeneHust, Y“Tobbl BbINOMHUTL YacTb YCYTX UM BCHO 3anpallvBae-
MYIO YCIYTy. OTO AOCTUraeTcda nyTem onpeaeneHns KOHTponnepom pacnpeaneneHns onTuMarsHOro UCnofb30Ba-
HUA pecypcoB PYHKLUOHUPOBAHNA U KOMMYHUKaL NN,

6.6.2 Ponb KOHTpoONnepa pacnpeaeneHusa n nap ypoBHeu

3anpoc oT NoNb3oBAaTENA MOXET ObITb CBSI3aH C NI0OON Napon YPOBHEW, XOTH NOMb30oBaTeNo, BBOASLLEMY
3anpoc, He TpebyroTCs CBeAEHUNSA O BOBIEYEHHOW Nape ypoBHEW. Ecnn noaobHbIN 3anpoc Nony4YeH KOHTPONNepom
pacnpegeneHns, OH A0MKeH onpeaeniMTb BOBMEYEHHYIO Napy YPOBHEN.

KoHTponnep pacnpeaeneHnsa Ha OCHOBaHUKM 3anpoca cbecneynBaeT AOCTYN K NOoKarnbHbIM pacnpeaeneH-
HbIM AaHHbIM C Llenblo onpeaennTb, B Kakon cpeae basbl AaHHbIX pacnorioXeHbl Heobxoanmble AaHHbIE U MOXKET
nn 3anpalumBaemMas ycnyra obiTb BbINOSIHEHA B 3TOWU cpee 6asbl AaHHbIX.

6.7 Mopgenb akcnopta/uMmnopTa

Mopaenb akcnopTta/umnopTta sIBMSETCA CrneLnann3npoBaHHoM obLlen Mogensto, oTpaxaroLlen yenyru, npe-
OocTaBnsgeMble KOHTpoNepomM basbl AaHHbIX, BKHOYas BO3MOXKHOCTIA SKCropTa U MMnopTa, Kak onncaHo 8 4.10.4.

cnonb3oBaHWe yCnyrn akeropTta TpebyeT onpeaenieHnsa AaHHbIX, KOTopble A0JTKHbI ObITb 3KCNOPTUPOBAHLI
13 cpeabl 0asbl AaHHbLIX (3K3EMMSAPLI KOHKPETHOMO TUMNAa AaHHbIX, KONUYECTBO TUMOB AaHHbLIX U AaHHbIE BMECTE
C COOTBETCTBYHOLLUMM onpeaeneHnamm cxem). dann gomkeH obITb NTOMMeHoBaHHbLIM. [omkeH ObITh BblOpaH TUM
popmaTa panna, COOTBETCTBYIOLMA onpeaeneHHbIM gaHHbIM.

cnonb3oBaHWe yCryr uMnopTa TpedyeTt Hann4dmns UMeHn 1 dpopmaTta dpanna, B KOTOpbliA AaHHbIE ObINK
SKCMOPTUPOBAaHLI.

APXUTEKTYPHasA MOAENb AKCNopTa U UMMNopTa OCHOBaHA Ha AEKOMMO3ULINMK, OTAENAIOLLIEN KOHTPOoNNepbl 6askl
OaHHbIX, cbecnevnBatcLne yenyru ans noboro n3 TunoB cpeabl basbl AaHHbIX (6.4), OT npoLueccopa aKkenopTa-
MMNopTa, ocbecrnevneatoLlero Heobxoanmble yenyrn. Ha pucyHke 12 nokasaHo UCNOSb30BaHME YCIyT dKcnopTa U
MMNopTa NpoLeccopoM Nosib3oBaTend. B pacnpegeneHHon cpeae MoryT ObITb UCNONbL30BaHbLI YCNY T KOHTPOME-
pa pacnpeaeneHus.
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Cxema
DOLECES KoHntponnep
[Tone3oearters ﬂOﬂprLéBaTeiﬂ Daabl basa gaHHbIX
OdAaHHBbIX
[Ipoueccop Dann
akcrnopra/ aKkcnopTa/
MMIOPT& MMIopTa

PUCcyHOK 12 — Mogenb akcnopTta/mmnopra

6.8 YnpaBneHue goctynom Ans ynpaBneHUs gaHHbIMW

[1na ycnyr ynpasneHUsa gaHHbIMU MOXKET NoTpeboBaTbcA CNOCOOHOCTL KOHTPOMMPOBaTL BCe dopMbl YrpaB-
neHns gocTynom. YnpasneHue JOCTYNoM MOXeT obecnednBaTbcs NpoLeccopom ynpaBneHnus AaHHbIMN U MOXKET
BKNtoYaTh B cebs ycnyr, Heobxoanmele Ans onpeaeneHnsa AaHHbIX ynpasneHus ocTynoM. YnpasneHne gocTy-
MOM MOXET ObITb MPUMEHNUMO K HECKObKUAM NpoLieccopam.

YnpaBneHue goctynom Tpebyet, 4Tobbl Kaxaasa ycnyra, obecnednsaemas nobbiM NpoLeccopom, Morna
ObITb cneuManbHO aBTOPU3OBaHa, KaXKAbI 3anpoc Ha yCnyry AoMKeH OblTb ABHO I HEAABHO CBA3aH AN MOSb30-
BaTeNs C ayTeHTUYHbIM UOEHTUUKATOPOM. STOT MAeHTUUKATOP MOXKET ObITb HEAABHO CBSAI3aH C 3anpoCoM YCIyru
C MOMOLLIbIO AeKNapupoBaHna Npu 3anycke ceaHca, KOTOPbIN BKNoYaeT B cebsa yenyrn ynpasnieHns AaHHbIMU,

[Mpoueccop, NPOBEPAOLNA KaXKAyo aBTOPU3aLNIO UCNOMb30BaHUA YCNYT, NpeaocTaBnsAeMbIX NPoLecco-
DOM, Ha3bIBaKOT NPOLECCOPOM ynpaseHns 4ocTynoM. CyLecTBYHOT HECKOMNbKO CrocoBboB, KOTOPLIMU NPoLeccop
yrpaBneHnsa 4oCTYyNoM MOXeT ObITb CBA3aH € ApYrimMm NpoLLeccopoM, BKIOYas cUTyaLumn, koraa:

a) NpoL,eccop ynpasfieHNsa 4OCTYNOM UCMOMb3yeTcs yNpaBnsoLWyM NpoLLeCCOPOM B Ka4YeCTBE CepBepa;

b) npoLeccop ynpasneHusa 4ocTynom TpebyeT ycnyr, npeaocTaBnsgeMblX ynpasisioLw MM NpoLeCccopoM;

C) NpoLeccop ynpaBfeHnst A0CTYNOM MOXeT ObITb BCTPOEH B YyNpaBsoLLXIA NpoLeccop.

He3aBnUcMO OT MCNOSMb3yeMoro cnocoda UM CaHKLNOHUPYIOT OTAENbHbINA 3anpoc Ha YCyry, UK CBA3aH-
HbIN MAEHTUUKATOP YyCTaHaBNMBAET NPUBUIIErNIA ASS NPOLIECCOB U BOBIEYEHHbIX AaHHbIX. ECnn coOoTBETCTRYHO-
LMe NpuBUnerin ana sanpoca ob ycnyre oTCyTCTBYHOT, OTBET Ha 3anpoc yKasbiBaeT Ha HapyLLEeHWe yrnpaBieHus
[OCTYIMOM, 1 3TO HapyLLUeHWe MOXeT ObITb 3aperncTprupoBaHo Ana obLero ynpasneHns AoCTYNoM.

[na noaaepxaHna ynpasneHus 4OCTyNoM yenyr nioboro Tuna koHTponnepa 6a3bl AaHHbIX B 00LLen moae-
NN JOMKHbI BbITb COOTBETCTBEHHO MOANULIMPOBAHBI C Y4ETOM Hanu4ua TpedbyemMblx npueuneriia. nsa 6onsLumH-
CTBa yCIyr He TpebytoTca nameHeHnsa B popme 3anpoca Ha yCrnyry, HoO BO3MOXHble OTBETbl AOSKHbI AOMYCKaTb
OTKa3 13-3a OTCYTCTBUA NPUBUNETNIA.

[1na onpeaeneHna AeNCcTBUTENbHbLIX MAEHTUUKATOPOB AN18 cpebl 6a3bl AaHHbIX U NPUBUIIENAN, CBA3AHHbIX
C 3TUMN UaeHTUdKaTopamMmmn, HeobXoANMbI OMONTHUTENbHbLIE YCIYTN.

OanH 13 cnocoboB ynpaeneHnst JOCTYNOM NpeacTaBneH Ha pUcyHke 13.

AQMUHUCTPaTOpP ynNpaBneHnsa 4oCTyNoM — 3TO YacTHbLIN Klacc nofib3oBaTens, CBA3aHHbIN ¢ 3a4a4amMn yc-
TaHOBMIEHWSA JaHHbIX ynpaeneHus goctynom. Onpegenurens ynpasneHns AoCTYNOM — 3TO cneLmann3npoBaH-
HbI NpoLeccop Nnonb3oBaTens, obecnevnBatroLLNi yCryri agMUHUCTpaTopam ynpasneHnus 4OCTYNOM.

Kak nokazaHo Ha pucyHke 13, ncnonb3oBaHne KoHTponnepa 6a3sbl JaHHbIX MOXET NMPUBECTU K HEABHOMY
BbI3OBY B3aMMOCBA3aHHbIX OYHKLUWIA yripaBneHnsa AoCTyNnoM Ansl NoATBEPXKAEeHUA TOro, YTO NpoLEeccop Nonb3oBa-
Tens ynosiHOMOYEeH BbINONHATL Heobxogmmoe aencteure. Takne doyHKLNW ynpaBneHUsa 4oCTynoM npeagycMmaTpuBa-
0T U3BMNEeYeHNe AaHHbIX yNpaBneHUsa 4oCTYNOM, COOTBETCTBYHOLLNX cnelmanbHbiM TpebyembiMm onepaunsam. Kak
3TO NoKa3aHo Ha pUCyHKe 13, OHW 0QHO3HAYHO COXPaHATCA B KAQYecTBe JaHHbIX yripaBfieHUs 4OCTYMOM.
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PI/IC)/HOK 13 WIITTHOCTPUPYET CbYHKLI,I/IOHaJ'II::H bl€ BOGMOXHOCTW YINpaBJ1IEHNA AOCTYINOM NPUMEHNTETIbHO K KOH-

TROJUIEPY ba3sbl OaHHbIX. OgHako yrpaBJlieH1e JOCTYINOM MOXXET ObITh YMECTHBIM U AJMA APYIMX NpouUeCCOpPOB,
HallPUMeEP OJ1A olfpedeJiIMTEeIlAd ypaBJiEeHUA JOCTYITOM. Oon peaclinTeslb ynpaeJi€EHNA JOCTYITOM — 3TO MEXAHN3M

ycTa
CTBY

HOBJ1IEHWUA YMECTHbLIX AdHHbIX YINPaBJIIEHNA OOCTYIOM, KOTOPbIE NoATBEPAKAAOT HaJTlM4YME I'IpVIBMJ'IEFMﬁ, CyLlEe-

OLNX [J14 orlepaLl,I/Iﬁ, CBA3dHHbLIX CO BCEMU TaKMMIW NMPOLECCOPaMIA.
Cxema
OaHHbIX
yrpaeneHus
LOCTYNOM
AOMUHUCTpATOP OnpepnenuTens KoHTponmep HaHHbie
yrpaBneHus yrpaBeHus Baabl DaHHDIX yrpasrneHus
LOCTYNOM LOCTYTOM LOCTYNOM
Cxema

[poLeccop
yrpaBreHns
DOCTYNOM

[Mpoueccop KoHTponnep

ba3a faHHbIX
Nonbl30BaTelNs

[Monb3oBaTenb

Da3bl JaHHbIX

PucyHoOK 13 — YnpasneHue gOCTynom B pacnpegeneHHon cpege
7 Ll,enu U NMPpUHUMNbl CTaHOapPTU3aunun ynpasneHnsd AaHHbIMUA

7.1 Uenb

HacToawmn pasgen naeHTUgUUMpyeT Lenn U NpuHLUMNnGl cTaHgapTusaunm yrnpasneHnua gaHHbIMN.
PaccMoTpeHbl TpU cocTaBnsAoLWne cTaHdapTU3aLUnn:

- TeEXHUYeCcKne Lenn, oCHOBaHHbIE Ha KOHLeNUMAX, NpUBeAeHHbIX B HACTOSLWLEM CTaHAapTe;

- cpeacTBa AOCTUMXKEHNUSA 3TUX TEXHUYECKUX Lieneu;

- paspaboTKka cTaHaapToB B 0b6NacTu ynpaBneHnUsa gaHHbIMA.

7.2 TeXxHU4Yeckue Uenu cTaHgapTuslauuum ynpaeneHns gaHHbIMIA

OCHOBHbIe Lienn cTaHgapTU3aunn ynpasneHna gaHHbIMA rnpeacTaBrieHbl Hke. Kaxaada U3 HUX CBA3aHa C

OHOW UM HECKONBbKUMIA ONUCAaHHBIMU MMaBHbIMU LLeNSAMIA:

a) nogaep)XaHue cLeHapues pacnpegeneHns AaHHbIX;
D) HE3aBUCUMOCTb pasMelLleHUs;
C) cTaHAAapPTMU3ALMA YNIpaBleHUS TpaH3aKLUMSAMM a3 AaHHbIX;

d) aKCnopT U UMNOPT 6a3 AaHHbLIX;

e) YyMeHblLUeHNe CRoXXHOCTN 0bpaboTKN AaHHbIX;

f) obecneveHne obLLEN NPOUIBOAUTENBHOCTU B pacnpeaeneHHbIX CLIeHapUSIX;

g) HE3aBUCUMOCTb AaHHbIX;

h) MODUNBHOCTL NPUNOXKEHWNIA;

|) SKCTEHCUBHOE UCMONbL30BaHMe cpeacTB MoaennpoBaHNA AaHHbIX;

]) TMbkoe npeaocTaBneHne AaHHbIX NONbL30BATENIO.

[TocneaHue age Lenn aBnaTCs Hanbonee BaXKHLIMU ANA CTaHOapTU3aLmMm yrnpasneHnus aaHHbIMA. B oTNK-

Yyme oT NepPBbLIX BOCbMU LieNen OHM NoKa3sbIBatoT AarbHelllee passuTie TexHonornin. Cpeacrtsa AOCTXKEHNS 3TUX
Lienen He MoryT ObITb MAEHTUMLMPOBaHbLI B HACTOSALLEM CTaHOapTe.

7.2.1 MNoapepxaHue cueHapueB pacnpeaeneHUs AaHHbIX
[pun paspaboTke pacnpegeneHHon MHpoPMaLMOHHON CUCTEMbI OTCYTCTBYET HEOOXOANMOCTb UCMONb30BAaTh

OAHOMo U TOTO e NocTaBLMKa ANS KaXXaon I{OMI'II::I-OTepHOI:;I CUCTEMBI N CUCTEMBI YITpaBJ1IEHNA AaHHBIMIA. Takas
CACTEMA HA3bIBACETCH FETEDOFEHHOH. ba3a gaHHbIX, OOCTYIT K I(OTODOI?I N ee obHoBNEHWE MOTYT ObITb 0becneYeH.l
PA3JTMHHBIMIA CMCTEMaMW YIPaBJ1EHNA OaHHBIMA, HA3blIBAETCH FETEDOFEHHOPI pacnpeﬂeneHHoﬁ bas3on AaHHbIX.
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PaznunyHble TUMbI CBA3EN MeXay NpoLieccamm TpebyroT pasnnyHbIX CpeacTB KOMMYHUKALIMN, KOTOPLIE MOX-
HO 0becneYnTs cpeacTBamMm onepaLmMoHHbIX CUCTEM, YCTyraMmmn KoMMyHuKaumm OS| nnu apyrumm ycnyramm Kom-
MYHUKaLNIA.

CTaHgapTbl, OTHOCSLWMECH K obecneveHnto pacnpegeneHHbix 6as gaHHbIX, A0TKHbI ObITb OCHOBAaHbLI HA
BblIOpaHHbLIX UHTEepdencax yenyr, NpeaoCTaBNAEMbIX B KaXXAon cpeae ynpaBneHusa aaHHeIMW. [poueccopbl, CBSi-
3aHHble C UHTepdencammn, AODKHbI pearnpoBaTh CTaHAAPTHLIM (NpeaonpeaeneHHsIM) 06pa3om; eCiv NPoLECCo-
DOM MONyYeH 3anpoc Ha YCNyry, OH AOJPKEH OTBETUTL CTaHAAPTHLIM OOpPa3oM.

B aononHeHmne K npeaycMoTpeHHbIM B JOMEHE ynpaBleHUs B3auMoaencTBUAM NPoLEeCCOpPOB CUCTEMA YIT-
paBneHnsa gaHHbIMW B 0AHOM AOMEHE ynpaBreHUst A0KHA ObITb B COCTOSIHAW MONYYATL AOCTYN K AAHHLIM, Y-
PaBMNSIEMbIM APYron CUCTEMON YpaBreHUsa AaHHbLIMW B APYroM AOMEHe yrnpaBneHusi, B COOTBETCTBUM C TpeboBa-
HUAMW ynpaBieHUA AOCTYNOM B pYHKLMOHMPYHOLEM AOMEHe yrnpaBneHna cepsepoM. INpoueccopbl ABYyX AomMe-
HOB yrnpaBneHUs MOryT UMeTb MAEHTUYHOE U pasfIM4yHOe UCNONHEeHNUE.

7.2.2 HezaBUCUMOCTbL pa3MeLleHUun

[1na nonb3oBaTena ycnyr ynpasneHua gaHHbIMU Yepe3 npoLeccop Nonb3oBartens He 0JIKHO MMEeTb 3HaYe-
HUA, coXpaHeHbl N1 AaHHbIe, K KOTOPbLIM NMofydeH AoCTYN, NoKanbHO UM yaaneHHo.

[ns obecnevyeHnst MeEXaHU3MOB KOMMYHUKaLWWN pacnpeaeneHHOoN CUCTEMBI, HE TPpebyoLLen He3aBUCUMOC-
T pa3MelleHnsd, yCnyr ynpasneHns gaHHbIMU U MHTepdenchl, B KOTOPbLIX 3TU YCNYTX AOCTYMHbI, AOMKHbI ObITh
paspaboTaHbl TakK, YTODbI MoNb3oBaTENb HEe AOIMKEH BbIN 3HAaTh, e COXPaHSIIOTCH AaHHbIE.

[TpoLueccop nonb3oBaTens He AoJTKeH TpeboBaThb NOHUMaHUA pa3MeLLeHna 0bpabaTbiBaeMbIX AaHHbIX. EQnH-
CTBEHHbLIM UCKITHOYEHNEM ABNAETCA NpoL,eccop Nofib3oBaTens, MCNoJib3yeMbl BO BpeMsl YCTaHOBKU CUCTEMbI A5
onpeaeneHuns pasmeLlleHunst Ntobon cpeabl 6asbl JaHHbLIX, C KOTOPOW CUCTEMA MOXET 0bMeHUBaTLCH JaHHBIMMN.

YaaneHHbIN A0CTYN MOXET TpeboBaTb A0NONHUTENBHOW MHOPpMaL MK ANS TOTro, YTODbLI onpeaennTs MecTo-
HaxoXaeHWe yaaneHHbIX coxXpaHaeMblX AaHHbIX, HO HE AOJDKEH TpeboBaTh APYroro noaxoaa K NnoctaBsieMbIM
ycnyram ynpasneHusa gaHHbIMA. TpeboBaHWs ANng yaaneHHoro M NokKanbHoro 4ocTtyna K AgaHHbIM A0MMKHbI ObITh
OAVNHaKOBO NPUMeEHUMbI KO BCeM Napam YPOBHEN.

7.2.3 CtaHgapTusauusa ynpaBneHusa TpaH3akumamm 6a3 gaHHbIX

KoHuenuns TpaHsakuyun 6asbl AaHHbIX — 3TO COOTBETCTBYIOLLMA MEeXaHWU3M, HarnpaBneHHbIN Ha peLlleHne
Npobnem KOHTPONS LIeNOCTHOCT, BOCCTAHOBMNEHWS U NapannernbHOCTU B Npeaenax cUCTeMsbl yrpaBneHust AaHHbI-
MU. [pnHATBIE CBOUCTBA TpaH3akLun 6asbl AaHHbIX (ACID — aToMapHOCTb, HENPOTUBOPEHYNBOCTbL, N30TTMPOBAH-
HOCTb, AOJTTOBEYHOCTb) MOTYT ObITb YCTAHOBMNEHLI C NOMOLLIBIO TaKMX KOHLEMLUMA, KakK ynopsaovMBaeMocTb B
NoKanbHOW cpeae ynpaBneHns AaHHbIMMN.

[1na obecnevyeHnsa B3aMMoaencTBui pacnpegeneHHomn 6a3bl AaHHbIX A0MKeH ObITb BIOpaH U CTaHAapTUIO-
BaH COOTBETCTBYHOLLMNA MEXAHMN3M yNpaBneHUs TpaH3aKkuMamMm 6asbl JaHHbIX.

7.2.4 JKcnopT U UMMNOPT 6a3 AaHHbIX

[ns pasgeneHnsa Bcen unu YacTu 6asbl AaHHbIX, BKIoYast AaHHbIE NPUKMNAAHOMO YPOBHS U AaHHbIE NTI0OO0N
napbl YpOBHEN, ACITKHO ObITh 0becnevyeHo conpoBoXaeHne obMeHa gaHHbIMK MeXay CUCTeEMaMK yrpaBneHUs
OaHHBLIMI.

ObecneveHne pasnnyHbiX opM NPUMEHEHNSI CUCTEMBI YNpaBeHUs JaHHbIMW TpebyeT npeacTaBneHns
NaHHbIX B cTaHOAApTHOW dpopMe Ans Ux nepegadun, ecnn Takme gaHHble A0MKHbI ObITb NOHATHI B Donee Yem 0aHOW
cucTeme ynpasneHus gaHHeIMU. CpeacTtea akecnopTa/MmMmnopTa 0CcobeHHO BaXKHbI NMpy pasgenieHnn nHdopmaLun
aHanusa 1 npoeKkTUpoBaHUA MeXay cucTeMamMm CrioBapen 1 KOMMNbLITEPOM C YCTaHOBNEHHBIMU cpeCTBaMM CUC-
TEMHOTI0 NPOEKTUPOBAHUS.

LomkHb!l ObITh YCTaHOBMNEHbI TpeboBaHUS K cTaHOAAPTHOW popMe npeAcTaBNeHUA apXUBHbIX 6a3 AaHHbIX.
[Tpy 3TOM TaKKe MOTYT ObITb UCMOSIb30BaHbLI CTaHAAaPTHLIE opMaThl AaHHbIX.

CpeacTtBa akenopta/MmMnopTa BMECTE CO CPeACTBaMUM PA3rpy3KnM U 3arpy3kn 6assl JaHHbIX MOMHOCTLIO He3a-
BUCUMBbI OT onepaLnun noncka n obHoBNeHUA. NprUvHbI Takoro pa3BeTBNEHUS 3aBUCAT OT CTENeHU, 40 KOTOPOW
cpeAcTBa MOAENUPOBaHUS U popMaThl AaHHbLIX ABNSIOTCA COOCTBEHHOCTLIO MHAUBUAYAbHBLIX MOCTABLLUKOB.

B BbIOpaHHbLIX NpoLeccax TpebyeTcst ykasaTbh YacTb Dasbl AaHHbIX, He0OXoAUMYIO ANA co3aaHusa ganna
aKkcnopTa/MMnopTa, KoTopas He ACIMKHA 3HAYUTESTIbHO OTNNYaTbLCs NO CEMAaHTUKE OT OObIYHbLIX MOUCKOBbLIX YTBEPXK-
OeHU (onepaTopoB).

dopmy nNpeAcTaBneHUst JaHHbLIX YPOBHSI CXeMbl, CBA3aHHbIX C AaHHLIMW Doee HU3KOro YPOBHSA, MOXHO
paccMaTpuBaTh Kak NoTeHUMaNbHYH YacTb danna akcnopTta/MmnopTta. OaHako NOCKONbKY Takme MeTagaHHbIe no
CYTU HEOTNNYUMBI OT AaHHbLIX DONiee HU3KOro YPOBHS, HANPUMEpP YPOBHSA NPUKNaAHbIX AaHHbIX, MOXHO MCNOSb30-
BaTb Te€ XXe camMble cpeacTBa MoAenUpoBaHUA gaHHBIX U MPUMEHATL OQUHAKOBLIA Noaxod AN BceX YPOBHEN
OaHHbIX, AN KOTOPLIX MOTYT ObITh co3aaHbl dalnsbl 3kcnopTa/umMnopTa.
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[TpUHUKMNLI 3TAnNoHHOM MOAENN COCTOAT B TOM, YTO AOJBKHbI ObITb MCMOMb30BaHbI BbIbpaHHbIe onepaunm
COOTBETCTBYOLLUME UM CTaHaapTHble A3bIKKM Da3sbl AaHHbIX B onpeaeneHnn Yact 6asbl gaHHbIX, AN KOTOPOU
3anpawmBaeTcs dpann akcnopTa/MmnopTta. MoXeT BO3HUKHY Tb HEODXOAUMOCTL PaCLUMPUTL MOUCKOBYHO CEMaHTU-
KY S13blKa MaHUMYNMMPOBaHUA AaHHBIMWU ANS TOro, YToOLI y4ecTb 0cobble TpeboBaHUSA aKcnopTa/MMnopTa, Takme
Kak obecneyeHne cConpoBOXaeHUA AaHHbIX HA YPOBHE CXeMbl NMPUKNaaHOro YpoBHS AaHHbIX.

[nsa cnyyas nHTepdenca yenyr oTBET HA TaKOW 3anpoc byaeT o3HavaTh, UTO pe3ynskraToM NOUCKOBLIX One-
paLUN MOXET ObITb CcoObLLIEHNE (KOTOPOE MOXET ObITb ANMMHHLIM). OTBET MOXET ObITb MCNOMb30BAaH ANS PpasnJ-
HbIX Leneun (T.e. BO3AMOXHO XpaHEeHNe UM KOMMYHUKaLUMS OaHHbIX Kak dpanna 6e3 npeacraBneHns Ux rnosb3o-
BaTerto).

7.2.5 YMeHbLUeHUue CroXXHOCTU 00paboTKU AaHHbIX

Bonbluas CnoXXHOCTb CYLWECTBYIOLMX pacnpeaeneHHbIX CUCTEM ynpaBneHUs AaHHbIMW MOXET ObITb He-
nocpeAcTBEHHO NpUNMcaHa TPYAHOCTSM, C KOTOPLIMU CTanKUBaOTCA NpU 0TODpaXKeHUN AaHHbIX B pa3nUYHbIX
cpedcTBax MoaenMpoBaHUS AaHHbIX.

[na npeogoneHnsa nogoobHbIX TRYAHOCTEN NPUMEHSIOT CTPATENNIO, 3aKMHOYatoLLYHOCS B UCMOMNb30BaHUN CTaH-
OapTHOro noaxoda K yCTpaHeHUIo pasnuun mexagy cpeactsamMy MoaenmpoBaHna AaHHbIX pas3fIMYHbIX CUCTEM
ynpaBneHUs AaHHbLIMW B reTeporeHHou cpeae.

B cOOTBETCTBUU C HACTOALLIUM CTaHAAPTOM MPUHAT Noaxoad, NO3BONAOLWMNA YCTPaHUTL NOTPEOHOCTL B y4e-
Te NoTeHUUanbHO pasfnMUHbIX cpeaCcTB MoadenMpoBaHns daHHbIX, UCNONb3yeMblX NToKalibHbLIMU CUCTEMaMU yNpaB-
neHnsa gaHHbIMMN.

HecmMmoTps Ha To, YTO 0OMEH AaHHbIMW MeXAay cpeacTBaM MOAENNPOBAHUA AaHHbLIX MOXET NMpeacTaBuTb
MHTepec ANS NoCTaBLUMKOB, XXeNnawWnx NCNoNb3oBaTh UHTEPdEenC CUCTEM ynpaBeHUs AaHHLIMU, HE COOTBET-
CTBYIOLLMX BbIDpaHHLIM CTAHAAPTHLIM cpedcTBaM MOAENUPOBaHNA AaHHbIX, HET HEODXOAUMOCTUN OTPpaXKaTh TakMe
Moaenn obmMmeHa gaHHbIMW B cTaHOapTax ynpaBneHust A4aHHbIMA.

7.2.6 O6Lan npousBoaAnTENbHOCTL B pacrnpegeneHHbIX cueHapusax

B kaxkaom U3 pacrnipegeneHHbIX cueHapues, ocobeHHOo B pacnpeneneHHon base gaHHbIX 1 06begNHEHHOM
cueHapun basbl AaHHbIX, 0OBbEKTOM CTaHAAaPTU3aUNn ABNAETCH NOBLILLEHWE obLLe NPon3BoANTENBHOCTMN.

7.2.7 HezaBUCUMOCTb OaHHbIX

He3aBUCKMMOCTbL AaHHbIX (CM. 4.5) BaykHa BO BCeX MHPOPMALMOHHBIX CUCTEMAaX N ee HeODXOAUMO UCMOb-
30BaTb A1 TOro, YTOObl YMEHbLLUNTL 3aTpaThl Ha MoandunKkaLuile 1 MoaepHU3aLMI0 CUCTEMBI.

7.2.8 ObecnevyeHne MOOBUNBLHOCTU NPUNOXKEHUN

Llenbto cTaHgapTU3aumm ynpasneHns gaHHBIMA ABNAETCS NOBbILLEHE MODUNBHOCTU NPUKNaAHbIX CUCTEM
OT 04HOW KOMTMbLIOTEPHOU CUCTEMBI K APYTION.

7.2.9 QKCTeHCUBHOE UCMONb30BaHUe cpeaAcTB MoaeNMMpoBaHUA OaHHbIX

NMtobble cpeacTBa MOAENMpPoBaHNA AaHHbLIX ACMKHBI 06NnagaTh CBOUCTBOM SKCTEHCUBHOCTU, HEOBXOAUMbIM
0ns1 BHegpeHUst 1 UCNoSib30BaHWUS HOBbLIX TPeDOBaHUA 1 TEXHOMOTIA.

7.2.10 ObecnevyeHne rubkoro npeacraBneHnsa AaHHbIX NOfib30BaTeNo

OaunH npoueccop Ntobon MHPOPMAaLIMOHHOW CUCTEMBI CrieayeT paccMaTpUBaTL KaK NPOLIECCOpP NoMNb3oBaTe-
151, OTBETCTBEHHbIN 3a KoOOpANHALUIC B3aUMOOENCTBIUSA C NMoMb30BaTENEM.

MoXkeT BO3HUKHYTb MOTPEOHOCTL B Pa3INYAM MeXAyY CTPYKTYpaMU AaHHbIX, BUAUMbIX NMONL30BAaTESO, U UX
COOTBETCTBYHOLLMM UCMONL30OBAHMEM NPpKY 0OMeHe cpeCcTB MOAENTMPOBAHUA OaHHbIX.

Takne nonb3oBaTernbcke NHTepdencsl AomMKHbI ObITb BCECTOPOHHE paccMOTpPeHbl ANt obecnevyeHust Ha-
OEeXXHOCTU cpedCcTB ynparieHUa OCHOBHbIMUW AaHHBIMW HE3ABUCKMO OT CBA3W 3TUX CPEeACTB C LLeHTparnnM3oBaHHbI-
MW NK pacnpeaeneHHbIMU CUCTEMaMMN.

B obnacTtb NnpumMeHeHusl ctaHgapTuiaum ynpasneHnsa gaHHbIMY 0BbIMHO HE BKHOYAOT CTaHAapTU3aLMUIo
MHTepPdENCOB B pa3fMYHbLIX TUMaX NPoLEeCCOPOB Nofb30BaTENS.

7.3 CpeacTtBa AOCTUXKEeHUA Lenen

[lepBble BOCEMb Lienen ctaHaapTuiIaumm ynpasneHus AaHHbIMU MOTYT ObITb AOCTUTHYThI C MOMOLLIbH OMNK-
CaHHbIX paHee crneayroLlnx cpeacTs:

a) 0bLNX cpeacTB MoAeNMPOoBaHWUS AaHHbLIX ANA KaXXA0W Napbl YPOBHEN;

b) 0bLlero mexaHmama obmMmeHa ansi Bcex nap ypoBHEWN;

C) OANHaKOBbIX NPOoLEeCcCcopOoB, yAoDHbLIX ANsl BCEX Nap YPOBHEW;

d) cTaHOapTU30BaHHbLIX YCNyr B UHTEpdence KoHTponnepa 6asbl AaHHbIX;

e) cTaHAapTU30BaHHOIo Noaxoda K ynpasneHUio AOCTYNOM;

f) cTaHOAPTU3OBAHHOIO NpeAcTaBNeHNs AaHHbIX, He0DXoAUMbIX ANs1 CPeACTB B3aUMOAENCTBUS;

g) obecneyeHns paboTel ¢ pparmeHTaunen AaHHbIX;
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h) pazgeneHns Nornyecknx N PUnNYecknx CTRYKTYP;

1) AOCTyNa K cXxemMme BO BpeMsl BbINOTHEHUS.

7.3.1 Obwme cpeacTBa MoaenMpoBaHUA AaHHbIX ANA KaXA4ou napbl YpoBHEW

Cuctema ynpaeneHua gaHHbLIMU A0JTKHAa UCNOoNb30BaTh OAHO U TO XKe cTaHAapTHOE cpeACTBO MOAeNMpoBa-
HUAS AaHHBIX AN BCeX nap ypoBHEN, YCTAHOBMNEHHLIX B cTaHAapTax, U obecneynBaTbh OQUHAKOBLIE NPOLECChH
MaHUNYNUPOBaAHUA AaHHBIMW ANS AaHHbLIX YPOBHSA CXeMbI M 6a3bl AaHHbLIX, YNPaBIgeMOU CXEMOMN.

[TpaBuna CTPYKTYPUPOBAHUSA JaHHbLIX ANsl 0QHOro cpeacTBa MoAeNUPOBaHUS AaHHbIX MOTYT ObITh onpeae-
NeHbl C UCNoNb3oBaHUeM ApYyrux cpe4cTB ModenupoBaHnA AaHHbIX. B 3ToM cnydyae BaXkKHO pasnuyaTh onpegengd-
emMble U paHee onpegeneHHble cpeacTsa MoaenmpoBaHna AaHHbIX. 3TO BO3MOXKHO B NpaBuUax CTRYKTYPUPOBaHUA
OaHHbBIX ANS cpeacTB MOAENNPOBAHUS AaHHbIX, KOTOPLIE AOMKHbLI ObITh onpeaeneHsl U ynpaBnseMbl B COOTBET-
CTBWW C NMpaBnaMn 44 TeX XKe cpeacTB MoAeNMMpoBaHUA aHHbIX.

[na npeacrtaBneHns cnocodboB NO3ULMOHUPOBAHUSA APy X CpeacTB MOAeTMPOBaHUA AaHHbIX HEODX0AMMO
NaeHTUPULMPOBATL onpeaeneHHble Napbl ypoBHEW. Ha bonee paHHUX CTaaUaX }KU3HEHHOTO LIMKNa MHdbopMaLMoH-
HbIX CUCTEM ODbLIMHO MPUMEHSOT MeTo paspaboTKn NpUKNagHou Moaernu AaHHbIX ¢ UCMoNb30BaHUEM cpeaCcTB
ModennpoBaHUA gaHHbIX, OTIIMYHLIX OT UCNOJIb30BaHHbLIX B COOTBETCTBYIOLLEN Nape YPOBHEMN.

7.3.2 O6WwMn MmexaHn3am oomMmeHa ansa Bcex nap ypoBHen

HacToalwuy ctaHaapT yduTeIBaeT pasfiMdHble cpeacTBa MogennpoBaHus gaHHbIX. CTaHgapTu3auua cpeacTs
MOOENNPOBaHNSA AaHHbIX MOXeT ObITb UCMONb30BaHa ANd nogaepXaHna obMeHa Mexay pasfnyHsIMY cpeaami
yripasneHna gaHHeIMW, pacnpeaeneHHbIMA ¢ MOMOLLLIO ynpaBneHna AaHHbIX.

Cpeacrea MogenmpoBaHns gaHHbIX, BblbpaHHble B Ka4ecTBe cTaHgapTa ans pacnpegeneHHon CUCTeMsl
yrnpaBneHust AaHHbIMW, Ha3bIBaOT cpeacTBaMU MOAENMPOBaHNUA OOMeHa AaHHbIX.

[Tonb3oBaTenb ycnyr, obecneyeHHbIX NPOoLIeCCOPOM NOMbL30BATENS, He 0bs3aTeNIbHO ACITKEH 3HaTb, Kakme
cpeAacTBa MOAENMPOBaHUA AaHHbBIX UCMOMb3YHOTCS B KAYECTBE CPeACTBA MOAENNPOBaHNA 0OMeHa AaHHbIX.

BaxHo, 4TODObI 0AnHaKOBbIE cpeacTBa MOAENTIMPOBaHNS 0bMeHa AaHHbIX NogaepXUBanncb B pasfn4HbIX
OOMeHax yrnpaBneHust, ecrin Mexay HUMU BO3MOXXeH obMeH aaHHbIMW. CpeacTBa MogennpoBaHna cbmMeHa aaH-
HbIX U LIeHTpann3oBaHHble cpeacTBa MOAENMMPOBaHUA AaHHbIX B Nape YpOBHEN A0JTKHbI ObITb TEMU XXe cpeacTBa-
MW MOOeNMpPOoBaHNA daHHbIX.

7.3.3 Acnonb3oBaHe ogHUX U TeX Xe NpoueccopoB ANA BceX Nap ypoBHeN

[HomkHo ObITb YCTAaHOBMNEHO TOMHOE NpeAcTaBNeHNe CXEMbl B COOTBETCTBYIOLLIEN dopMe ANst CTaHOapTHbIX
cpeACcTB MoAeNMpPoOBaHNASA AAaHHbIX.

Ecnn npoueccopbl, Hanpumep pasnmyHble KOHTpornepbl 6asbl AaHHbLIX 1 NPOLEeCcCopbl MoSb3oBaTENS, AOITK-
Hbl COBMECTHO UCMONb30BaTh Takyo MHPOPMAaLXIO, TO NPUMEHSAT cTaHdapTU3oBaHHYO popMy NpedcTaBneHUd
OaHHbIX.

[TpoLeccop nonb3oBaTens 4OSPKEH UMETb BO3MOXHOCTbL 3HaTh O bosiee YemM OQHOM nape YpoBHEN, a TakKe
npeaocTaBNATb YCNYri TakMM obpa3oMm, UTO NoSb3oBaTEeNb YCNyr OyaAeT paccMaTpuBaTh BCe AaHHbIE KaK CBA3aH-
Hble C O4HOW Napon YPOBHEWN.

7.3.4 CTaHaapTU30OBaHHbIe YCNyru B UHTepdence KoHTponnepa 6a3bl AaHHbIX

Ycnyra nHtepdpenca KoHTponnepa 6asbl AaHHbIX AoMKHa ObITb CTaHaapTU3oBaHa Anga ocbnerYyeHuns B3aMMmo-
OenCTBUS pas3nnUyHbIX cpe 6a3bl AaHHbIX.

ST YCNYyrn MOTryT ObITb NOAMHOXECTBOM 3aa4M noaaepKaHnua ctaHgapTa siablka 6a3bl AaHHbIX, HO B Kade-
CTBE ansTepHaTUBbLI U ANl COOTBETCTBYOLLIErO NpeacTaBIeHUA MOXET NoTpeboBaThCH crneunansbHas dopma.

7.3.5 CtaHaapTnsoBaHHbIX Noaxo4 K ynpaBneHUIO 40CTYNOM

Llenb cTaHaapTU3oBaHHOIO nogxoda K ynpasneHUo AoCTYyNoOM COCTOUT B NpeacTaBneHUM BO3MOXXHOCT
B3aUMOOEUCTBUA reTeporeHHbIX pacnpeaeneHHbix 6a3 AaHHbIX M 0TAENbHO pa3paboTaHHbIX CUCTEM.

7.3.6 CTaHaapTU30BaHHOe NpeacTaBrieHUue gaHHbIX, HeobXoaAUMbLIX ANS cpeacTB B3auMoaeNCTBUSA

[na ynpasneHua pacnpeaeneHHon 6azon gaHHbIX Heobxoanma 6asa gaHHbIX ¢ UHopMaLMen o pasMellle-
HUW pparMeHTOB AaHHbIX, KOTopas Takke MOXeT ObiTb pacrnpeaeneHHoN.

B cny4yae ueHTpannM3oBaHHOW CUCTEeMEI ynpaBneHUa gaHHbLIMU MHopMaLMs 0 pa3MeLlleHUN aHHbIX OTHO-
CUTCS K AeTansiM KOHKPEeTHOW NporpaMmMHo-annapaTHOU cpeasbl.

NHdropmaLma o pasmeLlieHn AaHHbIX A0SKHA ObITb rnobansHO AOCTYNHOW B CETU. 3TO TPeDyeT cTaHAapTU-
3aunn popmara, UCnonb3yeMoro anda npeacraBneHnsa Takon MHgopmMaun o pasMeLleHUN.

7.3.7 Obecne4vyeHune paboTbl ¢ hparmeHTaunenn gaHHbIX

[1pn HecbxoAUMOCTU NoagaepKMBaThb reTeporeHHble pacnpegeneHHble 6asbl AaHHbLIX U UX CNOCOBHOCTL K
B3aMMOOENCTBUIO, TpebyeTca cTaHAapTU3aLUMA pacnpeaeneHHbIX AaHHbIX U criocoba aocTyna K x dparmeHTam.

CTaHgapTHoe cpeaCcTBO MOAENMPOBaHUS AaHHbLIX AOITMKHO obecnevnBaTh CpeacTBa CTPYKTYPUPOBAHUSA Ta-
koW MHdpopMaLnMn. 3TU cpedcTBa crneayeT UCNoSIb3oBaTh AN obecneyeHns U NoKansbHoro, 1 yaaneHHoro 4ocTy-
NOB K Tako MHdropMaLnn.
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[TpoLeccop pacnpegeneHns JoJPKeH UMETb BO3MOXHOCTb agpecalni ropU3cHTaNbHOW U BEPTUKaNbLHOW dopar-
MEeHTaLUMn B pacnpegeneHHblx basax gaHHbIX.

Cucrtema ynpasneHua gaHHeIMW A0IPKHA UCNONbL30BaTh Takyo MHdopMaL Mo O pa3MelleHUN 4nst Toro, 4YTto-
Obl 06ecnevYnTb HEKOTOPYIO CTENEHb HE3AaBUCUMOCTW ANA NPUKNaaHbIX NpoLeccoB. PeaynbraThl 3anpoca Ha UH-
cpopmMmaLnio, KoTopasi TpedyeT NonyyYeHnUs JaHHbIX U3 MHOTMX HAOOPOB AaHHbIX, AOJTKHbI ObITb 00 beANHEHI A
npeacTaBneHns gaHHbIX No 3anpocy.

7.3.8 PaspgeneHue nornvyeckux n nsnYvecKnUX CTpyKTyp

Cnocob CTPYKTYPUPOBAHUA AaHHBIX B COOTBETCTBUN C NpaBuiaMm CTPYKTYPUPOBAHUA AaHHbLIX CPEeACTB MO-
OennpoBaHNSl COOTBETCTBYET CNOCODY NOrM4Yeckoro CTPYKTYPUPOBaHUS AaHHbIX. Jlornveckasa cTpykTypa AaHHbIX
NOJIMKHa ObITh oTAeneHa o1 crnocoba, B COOTBETCTBUM C KOTOPLIM AaHHAad Nordeckas CTpykTypa AoSmKHA ObITh
npeacTaBrieHa B KayecTBe NOCTOAHHbLIX AaHHBIX B YCTPOUCTBE XpaHeHMUs.

UacTo TpebyeTca N3MeHUTb PUINYECKYIO CTRYKTYPY AaHHbIX. [ToTpebHOCTbL B UBMEHEHNN MOXKET ObITh Bbl-
3BaHa NornM4yeckoun pecTtpyktypusaunen. B niodom cnyvae cneagyet obecnevnBaTb COOTBETCTBUE PUINYECKOTO
npegcTaBneHnd JaHHbIX onpeaeneHnto AaHHbIX.

7.3.9 JocTyn K cxeme

TpeboBaHne eANHCTBEHHOIO UCTOMHUKA AaHHbIX, YNPaBisaeMoro cCUCTemMon crnosapen MHopMaLMOHHBIX
PECYPCOB, MOXHO BLINONTHUTL C MOMOLLLIHO CUCTEMBI crnoBapen AaHHbIX, akTUBHOW OTHOCUTENLHO ApYriX npouec-
COPOB, UCMONb3yeMbIX B UHpOPMaLUOHHON CUCTEME.

YrnpasneHve gaHHbIMU, CoXpaHsAeMbIMU B base gaHHbIX, 0bpabaTbiBaeTCA CUCTEMOWN CroBapen, B KOTOPOW
MeTadaHHble OAOCTYMHbI TAKUM XKe CrocoboM, Kak 1 cxema Dasbl AaHHbIX.

TpeboBaHUA K popMe AaHHbIX AONYCKAOT MNOUCK AaHHbLIX CXeMbIl NH0OLIM 3aperncTpupoBaHHLIM NOSb30Ba-
TeleM COOTBETCTBYIOLLEro ctTaHaapTHOro npoLeccopa.

LormkHa ObITb NpeaycMoTpeHa BO3MOXHOCTb MOANULIMPOBATL CXeMbl AaHHbIX. OnpegeneHne cpeacTs
MaHWUNYUPOBaHUSA CXeMOW OOMKHO KacaTbCs He TOMbKO UX BIMUAHUA Ha cTaHOapTHOE NpeAcTaBneHne CXeMbl
OAaHHbLIX, HO cnegyeT Takke NpUHMAMAaTbL BO BHUMaHUE BIUSIHUE Ha CBsI3aHHbIe C HEeW AaHHble, CyLLeCcTBYoLWMe B
base AaHHbIX, B KOTOPON CXeMa COXpaHseTCA.

TpeboBaHUs HEMPOTUBOPEUNBOCTM AOIMKHbI NpeaocTBpallaTte MoanuduKaLuio daHHbIX YPOBHS CcXeMbl 6e3
afleKBaTHOro U3MEHEHUS AaHHbIX, coaepXKalnxcs B 6ase AaHHbIX, YNpaBsieMbIX CXEMON,

Takune TpeboBaHNUA MOTMYT ObITb BbINMOTHEHLI C MOMOLLLH0 NpeobpaioBaHuA 6a3bl AaHHbLIX cpeACTBaMU MaHN-
NyNMpoBaHUSI CXEMOW, eCINU, KpOMe TOro, byaeT nNpoBeaeHa COOTBETCTBYOLWAA MOANPUKALNA CYLLIECTBYIOLLIEN
Oa3bl AaHHbIX. YCNyri MOryT BKMoYaTh B cebs TpeboBaHUs K NpeocbpazoBaHUsIM  AaHHbIX, obecrnevnBatoLlne
HEeNPOTUBOPEYNBOCTL ODHOBIIEHHbLIX AaHHbBIX CXEMBbI.

Takune ycnyrm moanpukaLmm cxemsl A0SHKHbI ObITb NPUMEHUMbI K TF0OO0K Nape ypoBHEW B 06NacTn AENCTBUS
cTaHAapTU3aLnMm ynpasneHus gaHHbIMW. Bonpoc o hakTnyeckomM BNUAHUN NOA0OHbLIX UBMEHEH W, B 0CODEHHOCTI
O HeOQOCTYMNHOCTKM Ba3bl AaHHbLIX A1 UBMEHEHUIA, HaxoauTCca BHe obnact npUMeHeHUs1 HAacToALLIEro ctTaHaapTa.

BakHO y4ecTb, UTO cpeAcTBa MaHUNYNNPOBaHNS CXEMOW AOSTKHbI ObITb CTAHAAPTUIOBAHbLI C TOYKN 3PEHUS
NX BNMUAHWSA Ha CTaHdapTU30BaHHOE NpeacTaBneHne AaHHbIX YPOBHSA CXeMbl M HA YMECTHbIe AaHHble bonee HU3-
KOO YPOBHA.

7.3.10 CpeacTtBa MmogenupoBaHUA AaHHbIX NMofib3oBaTens, oTNMNMYHbIEe OT cpeAcTB ModenupoBa-
HUA oOMeHa AaHHbIX

B nokansHOW cucTeme ynpasneHnusa gaHHbIMU MOXET BbliTb MCNOMNb30BaHO bonee 0aHOro cpeacTsa Moaenu-
poBaHWUS 0OMeHa AaHHbIX. [JormkHa ObITh NpeaycMoTpeHa cUcTeMa KOHBEPTUPOBAHUS CPeaCcTB MOAENUPOBAHNA
OAaHHbLIX B cpecTBa MoaenMpoBaHnUsa odbMeHa AaHHbIX, nogaepKaHue KoTopbixX obecnevnBaeTcs B cneLmansHoN
KOMMbIOTEPHOW CUCTEME. ITa cUcTEMa A0ITKHA ObITh ACNONMHUTENLHO pa3padoTaHa Npu ocnpeageneHnn apxXmnTeK-
TYPHOW CTPYKTYPbI CUCTEMBI YNpaBNeHUa AaHHbIMU 459 BO3MOXKHOIO UCMONL30BaHUA B pacnpegeneHHon cpeae.

7.4 AcnekKkTbl cTaHgapTU3aLUM ynpaeneHUA AaHHbIMIA

CTaHgapTusaunsa ynpasneHust AaHHbIMU, OOLLIMMM AN HECKONbKUX MHGPOPMAaLMOHHBIX CUCTEM, JOSTKHA CO-
3aaBaTthb yOoOCTBA Kak Anga nepcoHana, UCMoNb3yoLWero 3T CUCTEMbI, Tak U ANs NporpaMMHbIX CpeaCcTB, KOTO-
DbIX 3TU CUCTEMbI ODECnevnBaltoT.

Heobxoanmmo naeHTUNLUPOBaTL pasnnUYHbIe KaTeropum ctaHgapTa ynpasneHust AaHHbIMK, a Takke NoHU-
MaTb POJib CPeaACcTB MoAeNnMpoBaHUA daHHbIX B cTaHdapTax ynpasrneHns AaHHbIMN.

7.4.1 Kateropum ctaHaapToB ynpaBneHUa gaHHbIMU

CTaHgapTbl yripaBneHust JaHHbIMU MOTYT ObITb pa3aefieHbl Ha YeThIpe KaTeropum, KOTopble He 0bA3aTenbLHO
ABNSAOTCSH B3aUMOUCKTIOYao WM. BHYTPKU 3TUX KaTeropuin Heobxoanmo pasnuyaTth cTaHgapTU3aLUNUIe CTPYKTYPLI
OAaHHbLIX N 3K3eMNNSPOB AaHHbIX.
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[TepBasi KaTeropmus CTaHAapPTOB yNpaBneHUs AaHHbIMU onpeaenseT BUa ycnyr, cbecnevmMBaeMbIX B UHTEP-
dbence. Ha cTaHOapThl 3TOW KATeropun ccbiNnatoTCcs Kak Ha cTaHaapThl UHTepdenca. Takme ctaHaapTbl He AOJHKHbI
npeaycMaTpuBaTh U3NULLHUE OrpaHUYeHns CnocobOoB KOHCTPYMPOBaHUSA (PYHKLIMOHANBHOrO 3fieMeHTa, obecne4m-
BAlOLLErc ycnyru.

BTopasa kaTeropusi cTaH4apTOB yNpaBneHUs AaHHbIMU UCNONb3YeT NpaBuia U cornalleHnst cpeacTB Moae-
NUPOBaHUA AaHHbIX, YTODOLI NPeACcTaBUTb AaHHble AN KOHKpEeTHOW Luenn. Ha Takme cTaHgapThl CCbINakoTCA Kak Ha
CTaHaapTbl coaepXaHua AaHHbIX. CTaHaapTel cogepXaHUsa AaHHbIX onpeaensoT cogepXaHue YacTu cXxemMbl AN
OAaHHOW Nnapbl YpOBHEN.

TpeTbs KaTeropusa ctaH4apToB yNnpaeneHust AaHHBIMWU — 3TO cTaHAapThl cbMeHa. CTaHaapThl 3TOU KaTero-
DU NCNONB3YIOTCA B pacnpegeneHHbIX CUCTeEMaX, a TakkKe ANs cBA3U Mexay MHdopmMaUNOHHBIMW CUCTEMaMU B
pas3NUYHbIX AOMeHax ynpaBreHuda nNpu nepegadve gaHHbIX U3 0gHOW cpedbl ynpaBleHUa gaHHLIMUA B APYIVIO.
CTtaHgapTbl 0bMeHa onpedenaroT pusndeckoe rnpeactaBrneHmne gaHHbIX.

UeTBepTasi Kateropusi — 3170 PYHKUMOHAaNbHbIE CTaHAapThl, KOTOpbIE SAIBMAIOTCA HADOPOM APYrnX cTaHAap-
TOB. PyHKLMOHaNbHbIe cTaHAapThel MOTYT UMeTb pasnnyHble PopMbl B 3aBUCUMOCTU OT KaTeropun otaenbHbIX
CTaHOapTOB 1 OT 0CODEHHOCTEN cpeaCcTB MOAENTMPOBaHNS AaHHbIX.

7.4.2 Ponb cpeacTB MoaenupoBaHNA AaHHbIX B cCTaHAapTU3aLluu

[ToHATUe cpeacTBa MoaenpoBaHus AaHHbIX ABNAETCA pyHAaMeHTanbHbIM B KOHLIENLUWX CTaHOapTOB Y-
paBneHunsl AaHHbIMXA. CyLLeCcTBYIOT TPU NYTU UCNONb30BaAHNUA CPpeACTB MOAeNUpoBaHUA AaHHbIX B cTaHOapTax
ynpaeneHna gaHHbIMW:

a) cpeacTBa MOAENMPOBAHUA AaHHbLIX MOTYT ObITb NpeaAMeTOM OTAENBHOro cTaHaapTa;

b) cpeacTBa MoaenMpoBaHUs AaHHbIX MOTYT BblTb ABHO MCNOMb30BAaHbLI KAK UHCTPYMEHT onpeaeneHust Tex-
HUYEeCKUX TpeboBaHWW ApYyroro CTaHAapTa;

C) NpaBWna CTPYKTYPUPOBaHUA AaHHLIX U NpaBunina MaHUnNynmMpoBaHuUs AaHHLIMU cpeacTB MoAeNpOoBaHUS
OaHHbIX MOTYT ObITb HESAABHO UCMOSb30BaHbLI B APYromMm cTaHgapTe (Hanpumep, B KA4ecTBe cTaHgapTa Ansl A3bIKa
Oa3bl AaHHbIX).

7.4.3 CTnnu ctaHaapTusauun

[Tpn paspaboTke cTaHAapPTOB B 06NACTU MHROPMALIMOHHBIX TEXHONOTMA MOTYT ObITh UCMOMB30BAHbLI Pa3nny-
Hble CTUIN, HEKOTOpPble U3 HUX He 3aBUCAT OT KaTeropumn ctaHgapTa (cMm. 7.4.1).

MaeHTUpUUMpoBaHbI crieayolue CTUMNA:

a) abCTpaKTHLIN CUHTAKCUC;

b) naHenn (abcTpakTHLIN opMaT aKpaHa);

C) KOHKPETHbLIN CUHTaKCUC;

d) BbI3OB npoLeaypsbi;

€) yCnoBHble 0603HavYeHUs (HanpumMmep, ucnonbadyemele B yenyrax OSl).

CTaHaapT abCcTpakTHOro CUHTaKcuca onpeaensieT ceMaHTUKY psiga yenyr 6es npeanmucaHnga NUHrBUCTUYEC-
KOW OpMBbIl, UCMOMNb3yeMOon NpU MHULManM3auMm U1 BbI3OBE KaXKAoW YCIyTI.

MHTepdenc naHenn noaodbeH abCcTpakTHOMY CUHTAKCUCY, HO NPEeANUCLIBAET YNaKoBKY YCNYr B Ka4YecTBe
cTaHAapTa Angd nofb3oBaTens-4enoBeka.

KOHKpPETHbIA CUHTaKCUC MOXET BbiTb NPUMEHEH AN ONUCAHUSA NUHIBUCTUYECKON POPMbI, UCNOSIb3YEMOU
NP MHUUMann3aLunm N BbI3OBE KaXKaoW YCIyT.

MNHTepdrenc BbI3OBa Npoueaypbl onpeaenseT ynopsiagoveHHbIM Habop napaMeTpoB U COOTBETCTBYHOLLUX O0SI-
3aTenbHbIX NpaBun Angd opMynMpoBKA 3anpoca CTaHAapTHOro A3blka NnporpaMmMmpoBaHud. BuizoB npoueayphl
MOXET TakKe ObITb HEABHLIM, T.€. POPMYNMPOBKA 3anpoca MOXET ObITb UCMONb30oBaHa ANd neperoaa B opMynn-
POBKY 3anpoca Ao KOMMUASLN,

BbI30B nNpoLueaypbl MOXET MHULIMUPOBATL NPOLIECCopP, BKIoYaoLWUA B cebsl AaHHbIe Aonycka ApYyron KOM-
NEOTEPHOW CUCTEMbBI. OTOT BMA BbI3OBa NMpoueaypbl MHoraa HasbiBaloT «yadaneHHbLIM BbI30BOM npoLleaypbl». CTaH-
OapT ANg BbI3oBa Npoleaypbl ACMKEH ONUCLIBaTL YCNYrK, npeaocTaBndeMble B NoKarnbHOM MacliTadbe v npu
yaaneHHoOM OOCTyrne.

YCcnoBHble 00603HAYEHUA — cTaHAAPTHLIN HAOOP HE3aBUCUMbIX YCITOBHbLIX 0O03Ha4YeHUIN A3LIKOB NPOorpam-
MUPOBAaHUS, HeobxoanMbIA ANA onpeaeneHnus nepeyvHs napamMeTpoB U Da30BbIX 3JIEMEHTOB (MPUMUTUBOB), UC-
MNonb3yeMblX B cpeae OTKPbITbIX CUCTEM.

NMtobon 13 3TUX CTUNEN MOXKET BbITb MCNOMb30BaH ANd onpeaeneHnsa ctaHgapTa uHTepdenca. AbCTpakTHbIN
NN KOHKPETHBLIN CUHTAKCUC MOXKET ObITb UCMONb30BaH ANsl TOro, YTobbl onpeaenMTb CTaHOapT KOHTEKCTa Ui
cTaHaapT obmeHa. CneayeT yCTaHOBUTL CrielnansHbIA CTUMb Anst onpeaeneHnst yHKLMOoHaNbHOro ctaHaapTa, a
Takke CTUNb ANd Kaxkaoro MHaMeMayansHoOro ctaHgapTa B TepMUHaX, B KOTOPLIX OH onpeaeneH.
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[MpunoxeHue A
(cnpaBo4HOE)

BiaumocBA3aHHbIe MeXAYHapoAdHble CTaHAOAPTDbI

OOHOBPEMEHHO C NOAroTOBKOW HacToswero ctangaprta B pamkax MCO/MOIK TK1/T1K32 3aBeplueHa nnv npoBoanT-
cs pa3paboTka CTaHAAPTOB yNpaBleHUsl AaHHLIMU B PA3NUYHbIX 00NacTsaX, BKIIOYEHHbIX B CNeaylowmn CrimcoK B3anmo-
CBS3aHHbIX CTAHOAPTOB:

MCO/M3K 9075 (Bce vactn) NHdbopmaumoHHasa TexHOoNnorms. A3blkn 6a3bl AaHHbIX. A3bIK CTPYKTYPUPOBAHHbLIX
zanpocos (SQL) (em. [1] — [9)]);

MCO/M3K 9579:2000 NHdopmaunoHHble TexHonormn. AuCTaHuMOHHBIM AOCTYN K Base gaHHbIX Ansl S13blka CTPYK-
TYPUPOBaHHbLIX 3anpocoB (SQL) ¢ pacwupennem GesonacHoctn (cm. [10]);

MCO/M3K 10027:1990 UndpopmaunoHHas texHonomsa. CTpyktypa CUCTEMbI CNOBapen MHPOPMAaLNOHHbLIX PECyp-
coB (IRDS) (cm. [11]);

MCO/M3IK 10728:1993 UnpopmaumoHHaa texHonorms. Htepgenc ycnyr cnctemosl CrioBapen MHPOPMaLUNOHHbIX
pecypcoB (IRDS) (cm. [12]).
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[MpunoxeHue B
(cnpaBoO4HOE)

B3anmMocBA3b ,El,&ﬁCTB)/I-OLIJMX 7 paspaGaTblsaeMblx CTaHA4ApPTOB
no 6aszam AdHHbIX C apXI/ITEKTpriﬁ 3TanoHHoOU Moaenu
ynpaeneHnA AaHHbIMUA

B.1 Llenb
[TpunoxeHne coaepxXut nHopmMmauunio 0 NPUHATLIX U paspabaTtbiBaembiX crangaprax JTC 1/SC21/WG3 (Ioako-

mutetr ACO TK1 no nHpopmaunoHHbIM TEXHOMOMSM), CBA3AHHbIX C 3TANOHHOW MOAENbIO yNpaBlieHns AaHHbIMU, ONW-
CaHHOW B HaAcTOsIWEM cTaHgapTte. Hactosalwee npunoxeHuwe BKNoYaeT B cebsa onncaHne B3aMMOCBS3N YIMOMSAHYTbIX
CTaHO4apTOB C MOAENbIO U NPUBOAUT KPATKUN 0030p CPpeacTB U OrPaHUYEHUN, MPUMEHSEMbIX B 3TANOHHOW MOAENU
yrpaBlieHns OQaHHbIMN.

B.2 A3bikn 6a3bl AaHHbIX

B.2.1 A3bik 0a3bl aaHHbLIX SQL

A3bik 6a3bl gaHHbIX SQL (em. MCO/M3K 9075 (Bce vactm) [1] — [9]) — cTaHaapTHLIU S3bIK, KOTOPbLIM YCTaHABIIMBA-
€T CUMHTaKCUC U CEMaHTUKY YTBEPXAEHUN ONs onpeaeneHnss n MaHunynmpoBaHUA YCTAHOBMEHHbIMW TUMaMn OAHHbIX,
npoueccamMmmn TPaH3akuun U ynpasneHns 4OCTYNOM, KOTOPblE NOAAEPXKUBAOT ncnonb3oBaHne 6as gaHHobix SQL.

A3bik 6a3bl JaHHBIX NCNONb3YIOT ANs onpeaeneHns 3anpocoB 06 yenyrax B npoueccope nonb3oBartenst Anst Bobl30-

Ba YCNyr koHTponnepa 6a3bl AgaHHbiX, nogaepxueatouiero SQL.
TepmnHbl SQL — 370 TEPMUHBI NPUKNAAHOINO UCNONBb30BAHUSA 3TANOHHOW MOAENW YNpaBneHUs AAaHHbIMW, pac-

cMmaTtpuBaemMon B pasgene 6. TepmuHbl, ncnonbdyemole B ctaHgapte Ha SQL, ceBsA3aHbl ¢ TEpMUHAMW, UCMONb3YEMbIMA
B pa3gene 6 HACTOSIWEro craHgapra crnegyowmm obpasom (tabnuuya B.1):

Tabnwua B.1 — CooTHoweHne TepMnHOB: pasaen 6 — SQLY/RMDM?

TepmuH SQL TepMnH 3TanoHHOW mMoaenn ynpasfieHUs AaHHbIMK
AreHt SQL [Tpoueccop nonb3oBartens
[Mpnnoxenne SQL Cuctema ynpaeneHnsi 6a3bl JaHHbIX
Cpepga SQL OaHa vnu HecCKonbko cpen 6asbl AaHHbIX
CepBep SQL KoHTponnep 6a3sbl gaHHbIX
Knnent SQL KnneHTt koHTponnepa 6asbl gaHHbIX (MOXET DObiTb NPOLECCOPOM
NONMb30BAaTENA UM KOHTPONNEPOM pacnpeaeneHus)
AreHT He SQL [lpoueccop nonb3oBaTens

Ctangapt Ha SQL getanuanpyeT noHsATUE NpoLeccopa Nonb3oBarens, pasnuyas noHsatust areHta SQL v knueHTa

SQL; knneHt SQL moxetr ogHoOBpeEMEHHO BbiTb areHToMm SQL.
Opymme TepmunHbl ctangapTta Ha SQL, ¢cBA3aHHbIE ¢ TEPMUHAMWU STANOHHOW MOZENU YNPaBNEHUsS AAHHbIMWU, UC-

Nonb3yemMbIiMM B pasaene 5 HaAcToAWEro craHgapra, cnegyowme (tabnuuya B.2):

Tabnwya B.2 — CooTHoweHue TepMMHOB: pasgen 5 — SQL/RMDM

Tepmun SQL TepMuH 3TAaNnOHHOM MOAenn ynpasneHns AaHHbIMU
Katanor® COBOKYMNHOCTb CXEM
baza aaHHbIX baza gaHHbIX
NanHble SQL baza gaHHbIX NNoc cxema

1) SQL — Structured Query Language — $33bIk CTPYKTYPUPOBAHHbIX 3aNpOCOB.

2) RMDM — Reference Model of Data Management — 3TanoHHas Mogenb yrnpaBneHusi AaHHbIMU.

3) BonbwuHemeo SQL 6a3 daHHbIX ucrionb3yrom Habop SQL mabnuy, XpaHAauwux CryxebHyr UuHopMauuwo
0719 C80OUX 8HYMPEHHUX rnompebHocmel. 3mom Habop Hasbi8aemcs 8 passiudHbiX rnybnukauyusax Kak cucmemMHbIU
Kamarsoa, criosapb OaHHbBIX Uru fipocmo cucmemHblie mabnuubi. Tabnuuysl cucmemMHO20 Kamarioza HaroMUHarmm
oberyHble SQL mabnuubl, me xe cmpoku u cmonbusr 0aHHbIx. Harnpumep, o0Ha mabrnuya Kamasnoza obsiHHO cooep-
Xum uHopmayuro o mabrnuyax, cywecmsyrouwlux 8 basze O0aHHbIX, 110 OOHOU CMPOKe Ha KaxxOyro mabnuyy basbl 0aH-
HbIX;, Opyaas cooepxxum UHopMauur O pasnudHbix cmosnbyax mabnuu, no o0HOU cmpoke Ha cmorbey, u m. 0.
Tabnuubl kamarioza co30aromcs U ripuceausaromecs ¢ rioMowbo camou basbl OaHHbIX, U UOEHMUMUUUPYHOMCS C rTOMO-
Wb crieyuarnbHbIX UMEeH, makux, Haripumep, kak SYSTEM. basza OanHbix co30aem amu mabnuust u moouguyupyem
ux asmomamuyecku, mabnuysl kamarnoea He mo2ym bbimb HeriocpedcmeeHHO rnodeepaHymsi 0elicmeur KOMaHObI

Moouukayuu. (Ilpumey. nepes.).
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Cpeaa nonb3oBaTens — nepBoHavanbHO 3TO aBTOHOMHAas cpefla basbl AaHHbIX, OQHAKO OHA MOXET bbiTb pacLuun-
peHa nNpu ee CoOeauHEHnn ¢ Apyrmmmn cpegammn 6a3sbl JaHHbIX.

B ctangapte Ha SQL TepMunH «napa ypoBHEN» SIBHO He ucnonb3dyetcs. OOHako cTaHgapT pasnuyaeTt «CXemMbl» W
NMHAPOPMALMOHHYIO cXemy. B KaTtanore CyuwecTBYeT TOMbKO ogHa MHPopmMaunoHHas cxema. basa gaHHbIX, CBSA3aHHas C
NHPOPMALIMOHHON CXEMOW, COOEPKUT OaHHblE O BCEX CXemax B Karanore, BKIto4Yas HenocpeacTtBEHHO MHPOPMALMOH-
HYIO CXEMY.

[TpumeHsia TepMuHbl ctangapTa Ha SQL n ucnone3ys yernoBHble 0603HaYeHUs pasgena 3 HacTOsWEro cTaHaapTa,
obWwyo mogenb (CM. PUCYHOK 8) MOXHO NpeacTaBuTb B criegyowem emge (pucyHok B.1).

Cxema SQL

AreHT KnuneHT Cepsep basa faaHHbIX

PucyHok B.1 — Obwasa mogenes ynpaeneHnst gaHHbIMKU nNpumMmeHnTensHo K SQL

AHaNorM4Ho Modenb ynpasneHus pacnpegeneHHbiMU gaHHbIMKU (PUCYHOK 11) MOXeT ObliTb nNpeacrtaBlieHa B
cneayouwem suae (PUCyHok B.2).

Cxema SQL

AreHT KnnexT Cepaep basa gaHHbLIX
KnuneHT . Cepbep
COM COM

PucyHoK B.2 — Mogenb ynpaerneHus pacnpegeneHHbiMU gaHHbIMU NMPUMEHUTENBHO K TepMuHam SQL

Pasnnymne mexgy pucyHkamm 11 n B.2 cocTouT B TOM, YTO COrmnacHo pucyHky B.2 knneHT SQL gormkeH onpeaenuvtb,
C Kakown yganeHHoun cpepgon SQL Heobxoammo coeauHsaTbes. Ha pucyHke 11 KoHTponnep pacnpegeneHnsa siBNseTcs
co3garerieMm 3Toro onpegenutens, a Ha pucyHke B.2 npoueccop, HasBaHHbIN «CepBep COMVy, pacnonoxeH B cpeae
SQL, otnnyHon o1 npoueccopa, HazBaHHOro «Knnent COM».

A3biK 6a3bl gaHHbiX SQL MoXeT ObITb MCNONb30OBaH AN YCNYI, NEePEYNCnEeHHbIX Ans KOHTponnepa obwen b6asbl
NAaHHbIX B 6.3, 32 UCKNIOYEHNEM:

h) npoueayp co3gaHus pe3epBHbLIX KONUU Ba3sbl AaHHbIX;

1) npoueayp BOCCTAHOBNEHUS Ba3sbl AaHHbLIX;

1) hmamdeckon peopraHmsaymm 6asbl JaHHbIX.

Kaxayto n3 atmx ycnyr MOXHO obecneuntb NyTemMm NPUMEHEHUS KOHTponnepa 6a3sbl gaHHbix SQL onpeaeneHHbIM
NpPUKNagHbIlM crnocobom. A3blk Ba3bl gaHHbIX SQL Takke MOXeT OblTb UCMONb30OBaH ANSA onpeaeneHns AaHHbIX YNpas-
NeHns goCcTyrnom, Kak onncaHo B 6.8.

1) COM (Component Object Model) — mogenb KOMMNOHEHTHbIX O6BEKTOB.
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B.2.2 NDL

Asblk 6a3bl gaHHbix NDLY — ctangapTHbIN s3bIK 6a3bl AaHHBIX, KOTOPbIN YCTaAHABIIMBAET CUHTAKCUC U CEMAHTUKY
YTBEPXKOAEHUN OANSA onpeaeneHnss 1 MaHUnynupoBaHuUsa yCTaAHOBMNEHHBIMM TUMNAMM OaHHbLIX, NMPoOUeccaMmn TPaH3aKUuun m
conpoBoxXageHus 6a3 gaHHbIX NDL.

A3bIK 6a3bl AaHHBIX NPUMEHSIIOT ANs OnpeaeneHns 3anpocoB 006 ycnyrax B nNpoueccope nonb3oBaTens. IToT A3bIK
MOXET ObITb MCNONBb30BAaH AN BbI30OBA YCNyr KOHTponnepa 6asbl ganHbix, nogaepxusatowero NDL. Ctangapt NDL He
COAEPXKUT TEPMUHA, aHANOIMMYHOIo KOHTpONnnepy 6asbl AaHHbIX, U NO3TOMY MUCNONb3yeT TEPMUH «KOHTponnep 6asbl
naHHblX NDL». Vcnonb3oBanne takoro koHTponnepa 6a3sbl gaHHblX NDL nokasaHo Ha pucyHke B.3.

Cxema
NDL

KoHTpornnep

Da3bl JaHHbIX
NDL

bBasa gaHHbIX
NDL

[Thoueccop

[Tonek3oRaTenk
MoJib30BRAaTENA

PucyHok B.3 — PaameweHune koHTponnepa 6a3bl gaHHbIXx NDL

A3bik 6a3sbl gaHHbIX NDL ncnonb3yiot gns ycnyr, nepeuncnerHHbiX Ans KOHTponnepa obuwen 6asbl gaHHbIX B 6.3, 33
NCKITIOYEHUNEM:

b) moanukaumm onpegeneHnn AaHHbIX;

h) npouenyp co3gaHns pe3epBHbIX KONUU Ba3sbl AaHHbIX;

1) npoueayp BOCCTAHOBNEHUS 0a3sbl AaHHbIX;

1) bmandeckon peopraHmsaumm b6asbl gaHHbIX.

Kaxayro n3 stmx ycnyr MOXHO obecneuntb NyTem NPUMEHEHUS KOHTponnepa b6a3sbl gaHHbiXx NDL onpeaeneHHbIM
NPUKNagaHbIM Crocobom.

B.3 Cuctembl cnoBapen nHpopmaumoHHbIX pecypcoB (IRDS)

B.3.1 Ctpyktypa IRDS

Crangapt ctpykTypbl IRDS?) MCO/M3K 10027 [11] onpeaensieT CTPYKTYpy, B KOTOPOW MOryT 6biTh paspaboTaHbl
ctangaptbl cepun IRDS. Ctpyktypa naeHtndmumpyeT Tpu onpeaeneHHbie napbl YPOBHEW cregyrowmm obpasom:

- napa ypoBHen onpeaenenusi IRD3);

- napa yposHewn |IRD,;

- NPUKNagHasl napa ypoBHEWN.

Ctangaptbl IRDS HanpaBneHbl Ha nepeBble ABE U3 3TUX TPeX nap ypoBHew. [lapbl ypoOBHEN — 3TO MPUKNAQHOE
NCNONb30BaAHNE MOHATUA Napbl YPOBHEN, YCTAHOBIEHHOE B pasgene S HacTosAWero craHgapra.

[ NaBHbIV Npoueccop, UAEHTUMULNPOBAHHBLIU B CTPYKTYpe, — 3T0 npoueccop nHrepgenca yenyr IRDS. TepmuHbl,
ncnonb3yemole B ctaHgaprte cTpyktypol IRDS, cBA3aHbl ¢ TEpMUHAMK, NCTMONB3YyEMbIMY B HACTOSLWEM CTaHOApPTeE, Crieay-
lowmm obpasom (tabnuua B.3):

Tadbnwua B.3 — CootHoweHne TepmnHoB: IRDS/RMDM

TepMmuH cTpykTYpbl IRDS TepMUH 3TanoHHOW Moaenu ynpaeneHusa AaHHbIMU
[IpyknagHaa nporpamma unm nHTepgenc yenoeek — ma- | [lpoueccop nonb3oBatens
nmHa IRDS
(HeT akBMBaneHTta) Cuctema ynpasneHmnst 6asbl gaHHbIX
(HeT akBMBaneHTta) Cpeaa 6a3bl gaHHbIX
[Tpoueccop ycnyr 6a3sbl JaHHbIX KoHTponnep 6asbl AaHHbIX
[lpoueccop nHtepdenca ycnyr IRDS KnneHnt koHTponnepa 6a3sbl AaHHbIX

1) NDL — Network Database Language.
2) IRDS — Information Resource Dictionary System.
3) IRD — Information Resource Dictionary.
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Hpyrne TepmuHbl ctaHgapta cTpyktypbl IRDS, cBA3aHHbIe ¢ TEpMUHAMM 3TANTOHHON MOAENW ynpasleHns OaHHbI-
MW, UCMONb3yEMbIMU B pasgene 5 HacTosIWero craHgaprta, npueeaeHsl B tabnuue B.4.

Tabnwya B.4 — CooTtHowenue TepmnHoB: pasgen 5 — IRDS/RMDM

TepmuH IRDS TepMUH 3TanoHHOW Moaenu ynpasneHUs OdaHHbIMU
Cxema onpepenenns IRD Cxema
Cxema IRD Cxema
OnpepenenHne |IRD ba3za gaHHbIX
IRD ba3za gaHHbIX

B ctpyktype IRDS u cBA3aHHOW cepun cTaH4aApPTOB MUCMONb3yeTcs TEPMUH «napa ypoBHen». CTpyktypa IRDS
TpebyeT NnpuMeHeHUs1 OAMHAKOBLIX CPEACTB MOAENMPOBAHNA AaHHbLIX U ANSA onpeaeneHust gaHHbixX Ha ypoBHe IRD, n ans
onpegeneHns paHHbiX Ha ypoBHe onpegenenns IRD.

Ctangapt ctpyktypbl IRDS nogpobHo yctaHaBnmBaeT NOHATME Npoueccopa nonb3oBaTens npu onpeaeneHmm
npoueccopa CUMHTakcnmca KoMaHOHOro s3blka, npoueccopa uHtepdenca naHenum, npoueccopa nHTepenca KoMaHaHo-
ro A3blka 4Yenoeeka u gapyrmx npoueccoposB IRDS B nHTepence 4enoBek — malumHa.

[Tpy ncnonb3oBaHUKM yCcrnoBHbIX 0603HaYeHUW pa3gena 3 HACTOSWEro cTaHgapTa U TEPMUHOB CTaHAapTa CTPYKTY-
pbl IRDS obwasa mogens, npeacTtaBneHHas Ha pucyHke 8, NnpuHMMaeT criegyowmn sug (pucyHok B.4).

Cxema
IRD
lpoueccop Mpoueccop [Mpoueccop
nHTEpenca MHTepdeiica yenyr 6asbl IRD

4yernoBeK — MaLlnHa
RDS yvenyr IRDS

AaHHbIX

PucyHok B.4 — Obwas mogens ynpasneHus gaHHbIMU NpumenntenbHo K IRDS

Ha pucyHke B.4 npoueccop ycnyr 6a3sbl JaHHBIX — 3TO NPUKNagHOEe UCNoNb30BaHME KOHTPOnepa 6a3sbl AaHHbIX,
a npoueccop nHtepdenca vyenoBek — mawmHa IRDS — 310 npuknagHoe ncrnonb3oBaHUE Mpoueccopa nornb3oBaTens.
CyYLWECTBEHHbIM pasnninem mexay pucyHkom 8 n pucyHkom B.4 senaetcsa 1o, 4TO npoueccop nHtepgenca yenyr IRDS
ABNSETCH KMMEHTOM npoueccopa ycnyr 6asbl AaHHbIX, HO HE MNPOLECCOPOM MONb3oBaTeENs.

B.3.2 UnTepdeunc yecnyr IRDS

Ctanpapt nHtepdenca yenyr IRDS (MCO/M3K 10728 [12]) onpepensieT psg 1abnuu Ans CXembl onpeaenutens
IRD. 311 tabnuubl onpegenutenen IRD gomxkHbl OblITb 3aNONMHEHbl MOMb30BATENEM CMOBaps U cogepXaTb ONUCaHne
oaHON unn Heckonbknx cxem IRD. Tabnuubl onpepenutenen [IRD yctaHoBneHbl B ctaHgapTte [12], mncnonb3yrowem
MCO/M3K 9075 (Bce vactu) ([1] - [Q]) ansa yTBEpXXAEHUN MO OnNUcaHuio cxembl. CpeacTtea MoaenupoBaHnUsl JaHHbIX,
ncnonb3dyemoele ans onpeagenenns cxembol IRD, ocHoOBaHbI Ha 3Tux xe ctadgaptax SQL ([1] - [9]) ananormyHo onpeaene-
HUO cxembl onpegenutens IRD. Heobxoanmo Ttakke obecne4vnTb cpeacrtBa ynpasneHus BEPCUSIMN.

CrangapT Takxke onpegenser psag AOCTYNHbIX ANsA Nonb3oBaTens ycnyr npoueccopa nHrepdenca yenyr IRDS gns
MaHUNyNMpoBaHUA AaHHbIMU U OTHOCUTENBHO napbl ypoBHen onpegenutens IRD, n otHocuTenbHO napbl ypoBHen IRD.

B.4 YaaneHHbIN gocTtyn K ba3am AaHHbIX RDA"

Ctanpgapt NCO/M3K 9679 [10] onpepgensieT cnocob mncnonb3oBaHus npotokonoB OS| ans obecneveHns Tpedo-
BaHUW MONb30BaTENEN OAHOWN KOMMNBIOTEPHON CUCTEMBI MPU MONYYEHUN JOCTYNA K KOHTponnepy 6a3sbl JaHHbIX B APYron
KOMIMbIOTEPHON CUCTEME.

Ctanpgapt MCO/M3K 9679 [10] onpegensieT cnocob ncnonb3oBaHus npotokonoB OS| ana obecnevenns tTpeboBa-
HUWN nonb3oBatenen knneHta SQL B 0gHOWM KOMMBIOTEPHOW CUCTEME MPU NonydYeHnn goctyna K cepeepy SQL B apyron
KOMMbIOTEPHOU CUCTEME.

Mcnonbays ctaHgapt RDA SQL, mogens pacnpegeneHHoro ynpasneHnsa gaHHelMyM (PUCYHOK 11) MOXHO npeacTa-
BUTb B crieayowem suae (pncyHok B.5).

1) RDA — Remote Database Access.
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| JOMKeH npeaocTa-

Pasnnymne mexgy pucyHkamm 11 n B.5 coctonT B TOM, 4YTO COrnacHo pucyHky B.5 knneHT SQ
'orga Kak B COOTBET-

BUTb MHOPMAaLNIO, ONPeaensiiowyto, ¢ Kakon yganeHHon cpegon SQL Heobxoanmo COeanHATLCS, -
CTBUN C PUCYHKOM 11 KOHTpoOnnep pacnpeneneHns BbIMONHAET Ponb CO34aHUS 3TOro onpeaeneHus.

Cxema SQL

AreHT KnueHT Cepep basa gaHHbIX
KrneHT Cepsep
I - I

PUCYyHOK B.5 — Mogenb ynpasneHusi pacnpegeneHHbiMmn gaHHeiMn npumenntenbHo K RDA SQL

B.5 Skcnopt/umMmnopT
CTangapt paspabarbiBatoT AN yenyr, NpeaocTaBnsemMbiX NpoLeccopom akecnopta/mmnopra, n ansa dpopmara dam-

na skcnoprta/mmnopTta B COOTBETCTBUM € Moaenbto no 6.7. CtaHpgapT nepBoHadYanbHO npeaHasHadveH Ans skenoprta/
nMmnopta 6a3sbl gaHHbIX SQL. CxemMaTnyHO 3TO MOXHO NPEACTaBUTb HA PUCYHKE B.6 B TepMMHaXxX akcropta/mmnoprta, Kak

ObINO MoKasaHo Ha pucyHke 12.

Cxema
SQL
[Tpoueccop KoHTponnep Gasa gaHHbIX
[lonk3oaaTeNt MoNbL30BRATENSA Da3abl JAHHbLIX SQL

$bann akcnopTa/
nMnopTta SQL

PucyHok B.6 — 3kcnopt/mmnopt B 6ase gaHHbix SQL

B.6 HanpaBneHna ctaHgapTnsauumn
B pamMmkax apxutekTypHon mogenu ans pacnpegerneHHoro ynpaeneHns gaHHbIMWU, Kak rnokasaHo Ha pucyHke 11,

MOXXHO BbISBUTb MEPCMNEKTUBHbIE HANpaBMeHUsl cTaHgapTulauun, npeaycmvaTpuBarowme CTaHAAPTHYIO CXeMy ANS pac-
npedeneHHbIX AaHHbIX U yCnyr, obecneveHHbIX B MHTEpence KOHTponnepa pacnpeageneHus. 3TM yenyrm BKIMOYAloT B

cebs:
a) onpeaeneHne KOMMbIOTEPHBIX CUCTEM, B KOTOPbIX AOIMKHb!I ObiTh COXPAHEHbI AAHHbIE N COOTBETCTBYIOLLNE MPO-

LeCChl;
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b) Ha3Ha4YeHnEe KOMMBIOTEPHON CUCTEMbBbI AN XPaHEHUS ONPeaensaemMblX AaHHbIX U CBA3aHHbLIX MPOLECCOB;

C) onpeaeneHne KOMMbIOTEPHON CUCTEMbBI, B KOTOPOU OOJKHbI ObiTb HAWAEHbI TPEbyeMble AaHHbIE U CBA3AHHbIE
npoueccobl. OnpeaeneHne Takmx AaHHbIX U CBSA3AHHbIX MPOLECCOB SABNSeTCs TpeboBaHMem npoueccopa nornb3oBaTens.

Ha pucyHke B.7 nokaszaHo, 4TO CBSA3b MeXAY KOMMbIOTEPHBIMN CUCTEMaMUN CYLLLECTBYET TOSNbKO MEXAY KOHTPOIIe-
pamn pacnpegenenus. nsa obecneveHnss B3anMOOENCTBUSA YCIyrn, Heobxoaumble ANs ynpaBneHns pacnpeaeneHHbl-
MM OaHHbIMW B HECKOINBKMX cpefax ba3sbl AaHHbIX, HYXXOAloTcs B nogaepxke npunoxenmnsa RDA. PucyHok B.7 — pa3ssep-
HyTas Bepcusa pucyHka 11, ngeHtudnyupyowas cneunanbsHyto ponb yenyr RDA.

Cxema
Onsa pacnpeae-
NTEHHbIX AaHHbIX
KoHTOONME JlokanbHble
AOMUHUCTPATOP Onpenenurerns o P aHHbe NaHHble
pacnpeneneHus pacnpeneneHus H nacnpeaeneHus
Cxema
[Tpoueccop KoHTponnep KoHTponnep
basa gaHHbIX
lonb3osaTenk I Nonb3oBaTens pacnpeneneHus 6a3bl JAHHbIX a

CepBep KnuenT

[ RDA RDA ]

PucyHok B.7 — lNonoxenne RDA gns pacnpegeneHHoro ynpasneHns gaHHbIMn
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