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Mpeaucnosue

Lienv v npuHumMnbl ctaHaapTMsaumm B Poccuiickoin degepaumm ycraHoeneHsl deaepanbHbIM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-d3 «O TexHU4ECKOM pErynMpoBaHumy, a npasuna NpUMeHeHUs HauuoHanbHbIX
ctaHaapToB Poccuiickoint ®eaepauumn — FOCT P 1.0 — 2004 «CraHgapTtusauum B Poccuiickon degepaumun. Oc-
HOBHbIE MOMOXeHUA»

CBegeHun o cTaHaapTe

1 MOAFOTOBIEH OTKpbITEIM aKLMoHepHbIM 06LLecTBOM «HayuHo-uccneaoBaTenbCKUA LLEHTP KOHTPOSS U
AvarHoctukn TexHudeckux cuctem» (OAO «HUL K ») Ha ocHoBe cobCcTBEHHOrO ayTeHTUYHOIO NepeBoaa CTaH-
AapTa, ykazaHHOro B NyHkTe 4

2 BHECEH TexHudeckum komuteTom ro ctaHaaptusaumm TK10 «lMepcnekTuBHblE NPOU3BOACTBEHHbIE TEX-
HONOrNNU, MEHEKMEHT 1 OLLeHKa pucka»

3 YTBEP)XOEH W BBEAEH B [AENCTBUME Mpukazom deaepansHoro areHTcTsa No TEXHUHECKOMy
peryrnmposaHuio 1 MeTponorun ot 27 aekabpsi 2007 r. Ne 573-ct

4 HacToawwmin ctaHaapT naeHTM4eH MexayHapogHomy crangapty MCO/M3K TO 10032:2003 «UHdopma-
LUMOHHas TexHonorua. JTanoHHasa mofdenb ynpaeneHua AaHHbiMu» (ISO/IEC TR 10032:2003 «Information
technology — Reference model of data management»).

HanmeHoBaHWe HacTosLWero ctaHaapTa UsMeHeHO OTHOCUTENbHO HAaUMEHOBaHWS YKasaHHOro MexxayHapog-
Horo ctaHgapTa ans npyeedeHus B cooteetcTeue ¢ FOCT P 1.5 — 2004 (noapasaen 3.5)

5 BBEAEH BMNEPBBIE

VHbopmatust 06 USMEHEHUSIX K HacmosilueMy cmaHdapmy rybiuKyemcsi 8 exxe200H0 u3dasaeMoM UHGOp-
MayuoHHOM yKka3amejie «HauuoHarnbHble cmaHO0apmbl», @ MEKCm U3MEHEHUU U rofpasoK — 8 eXeMeCcsYHo
usdaeaembix UHbopMAaUUOHHBIX ykadamensx «HayuoHansHbie cmaHdapmely». B criyyae nepecmompa (3ameHbl)
unu ommeHsl Hacmosiwe2o cmaHOapma coomeemcmsyrouee ygedomrieHue bydem orybuKoeaHo 8 exemMecsy-
HO u3dasaeMoM UHGhopMaUUOHHOM yKkasamerle «HauyuoHanbHbie cmaHOapmbi». Coomeemcemaeyiouwias uHpop-
Mmauusi, yeeOoMIIeHUE U MeKCMbI pa3Melaromes makxe 8 UHghopMauyUoHHOU cucmeme obLyeao o/1b308aHus —
Ha oghuyuansHoMm calime PedeparbHo20 azeHmMemaa ro MexXHUYECKOMY peayupo8aHUIo U Memposioauu e cemu
UHmepHem

© CraHgapTuHdopm, 2009

HacTosawwmii cTaHaapT He MOXeT BbITb MOMHOCTLIO UMW YaCTUYHO BOCTIPOM3BEAEH, TUPaXXNpOoBaH W pacnpo-
CTpaHeH B ka4ecTBe oduLMansHOro MagaHusa 6es paspelieHns deaeparnsHOro areHTCTBa Mo TeXHUIeckomy pery-
NNPOBAHNIO Y METPOOMK
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BeegeHue

CylLecTBYeT MHOXECTBO Crioco6oB peanuaaumm cucTeM ynpasneHns aaHHeIMn') ans onpeaenexns stanoH-
HOW Mogenu ynpasneHus AaHHbIMA. Ansa onpegeneHunst byHKUMA ynpasiieHus AaHHBIMA UK CCbISIOK Ha HUX UC-
MoNb3YOT PasnMYHble TEPMUHDI, 4SS OMUCAHUSA PasNYHbIX (PYHKUUA NMPUMEHSIIOT oAMHAKOBLIE TepMUHLI. [Mo-
3TOMY HeobxoauMa cTaHdapTUsaunsa pyHKUWIA yrpaeneHus AaHHbBIMU. HacToawmin ctanaapT NnpeacTaBnseT aTa-
JNOHHYI0 MoAerb YNpaBeHns AaHHbIMA U onpegensieT obnactn ctTaHaapTusauum 3Toin Mogesnu.

Hacrosiwmia ctaHgapT ycTaHaBnNMBaEeT STaNoHHY0 MoAesb ynpaeneHUsa gaHHbIMKU, obecnevnsaeT OCHOBY
Ons KoopayHauum paspaboTku CTaHAapToB B 06MacTy ynpaeneHua AaHHLIMU U NO3BONSAET B NepCnekTUBe UCTosb-
30BaTb AeNCTBYOLME CTaHAapThbl U MPOEKTbl CTaHAapToB.

TepMUH «ynpasneHue AaHHLIMW» BKIloYaeT B ceba onucaHune, cosgaHue, Moaudukauuio, Ucnonb3osaHue
[OaHHbIX 1 yrpaeneHe UM1 B UHhopMaLMOHHBLIX cucTemax. Takne pyHKLMK ynpaeneHua AaHHbIMU MOTYT 6bITb
BbIMOSHEHbI Kak 06Luue ycnyri 4ns npuknagHbIx MHOPMaLMOHHBIX cUCTeM. AnbTepHaTUBHO Kaxkaoe NpUnoxe-
HMEe MOXET onpefensTb COOTBETCTBYIOLIME AaHHbIE U YNpaBnaTb UMW. Ecnu cdyHKuMM ynpaeneHus AaHHbIMA
BbIMOSTHEHBI KaK 06LLMe yCnyru, To XenaTesibHo 06ecneunTs CTaHaapTU30BaHHble CPpeacTBa ynpasieHUa AaHHbI-
MW 41151 COBMECTHOTO UCMOSb30BaHWUSA AaHHbIX MHOXXECTBOM Nofb3osaTenei. Takas cTaHgapTusauma Tpebyet on-
peaeneHnst MHOXeCTBa UHTEPERCOoB, A KOTOPbIX MOryT 6bITb paspaboTaHbl cneuyanbHble CTaHAapThl.

Llensto HacToswero ctaHaapTa siBnsieTcs obecneverne B npegernax obnactu ero NpUMeHeHNs cooTeeT-
CTBYIOLLEN CTPYKTYPbI:

a) Ansa uaeHTUKKaumm nHTepdeincos;

b) Ana no3MuMoHNpoBaHNsa BCeX Taknx MHTEPdENCoB OTHOCUTENBHO APYT APYra;

) Ans ngeHTndKaummn cpeacTs obecneyeHna Kaxaoro UHTepdeiica;

d) ons naeHTUdMKaLUM Npouecca noaaepKkn Kaxkaoro UHTepdperica 1, rae 310 NPUMEHNMO, AaHHBIX, He0b-
XOOANMbBIX 1S TAKOW MOAOEPXKKY;

e) 4Nns pacnpegeneHns UCnonb3oBaHUa MHTepdencoB B COOTBETCTBUN CO CTAAUAMMU KUSHEHHOIO LuKna
UHOPMAaLMOHHbBIX CUCTEM;

f) anst uaeHTUdMKaL M CBA3AHHbIX anbTepHaTMB, acCOLUMPOBaHHbIX C COOTBETCTBYHOLLMM UaeHTUdMumMpo-
BaHHbIM UHTEpencoMm.

B HacTosilem cTaHaapTe BbiaernieHbl TpY rMaeHbIe Lenu cTasaapTmusanm yrnpaeneHus AaHHbIMU:

a) COBMECTUMOCTb PECYPCOB;

b) MMHMMUK3ALMSA CTOUMOCTY NOJAEPKKN MHDOPMALIMOHHON CUCTEMBI Ha BCEX 3Tanax ee XXU3HEeHHOro LyKna;

) onTUMaribHOe NCNOoMb30BaHNe AOCTKEHWIA CTaHAAPTM3aLMN M ONTUMKU3aLIUSA opraHnsaL M paboT B 3ToM
obnactu.

CoBMECTUMOCTb PECYPCOB MPUMEHMMA U K MHPOPMAaLMOHHBIM pecypcam, HanpuMep K npeacTaBneHunto
OaHHbIX B 6a3ax gaHHbIX, 1 K pecypcaM pasnnyHbIX npoLeccopoB. B HacToswem ctaHgapTe ocoboe BHUMaHWe
yAerneHo COBMECTUMOCTI MHDOPMALMOHHBIX PECYPCOB, PACMONOXKEHHbIX B pa3fMyHbIX MECTax 1 pa3paboTaHHbIX
C UCMOSb30BaHNEM pa3fMyHbIX annapaTHbIX CPeACTB U NporpaMMHoro obecneyeHmnst. Cuctema CoOBMECTUMOCTU
pPeCcypCcoB — OCHOBa s yrpaBleHns 4OCTYMNOM.

CHwxeHMe CTOMMOCTU NoaAepKk MHPOPMaLIMOHHON CUCTEMbI OTHOCUTCS KO BCeM cpaszam KU3HEHHOTO LK-
na nHopMaLIMOHHON CUCTEMbI M OXBaTLIBAET 3aTpaThl HA ee MPOeKTUpoBaHue, paspaboTky, aKcnyaTauuo 1
NOAAEPKKY.

OnTumansHoe UCMosb3oBaHWe AOCTMKEHWNIA CTaHA4apTM3aLMM U ONTUMKU3aLMS opraHM3aumm paboT B 3Toi
obracTui npeaycMaTpuBaeT cokpalleHue Yucna HeoBxoaMMbIX CTaHAaPTOB 1 YNPOLLEHUE UX CoaepKaHus.

Hactoawwi ctangapT naeHTudbnumpyeT 06racTy 4ns paspaboTkv cTaH4apToB UM NOCTOSIHHOTO YITyYLLEeHMs!
UX kayecTBa U obecneunsaeT obLLyto CTPYKTYPY AJ151 KOMMIEKCHON Noaaep Kk U akTyanusaunm B3aMmMocBsi3aH-
HbIX CTaHAapPTOB.

Hacrosawmin ctaHgapT obecneumBaet CTPYKTYPY, NO3BONSAIOLWYIO rpynnamM 3KCnepToB NPOAYKTUBHO U He3a-
BMCUMO pa3pabaTbiBaTh CTaHAapThI 4N pasfUHHbLIX KOMMNOHEHTOB MHOPMALIMOHHBLIX CUCTEM.

Hacroawuii ctaHgapT SBNseTca 0CHOBOMNONaraoLWLmMm U No3sonaeT paspabaTbiBaTb HOBbIE CTaHA4APThI Mo
Mepe NOABNEHUA HOBbLIX TEXHOMOTNIA.

) OanHble — amo uHgpopmayusi, npedcmasneHHas 6 (hopmanusoeaHHOM sude, npuzodHoOM Onsi ee nepedayu,
uHmepnpemayuu u obpabomku ¢ yyacmuem 4esnoseka unu asmomamuydeckumu cpedcmeamu (FOCT 34.320 — 96).
Kak npasuno, daHHble cmpykmypupyiom & eude mabnuysi.

1\



roct P UCO/M3K TO 10032— 2007

OnucaHuWe aTanoHHON Modenn ynpasneHua AaHHBIMU NpeACcTaBNeHO B HACTOALLEM CTaHdapTe cneayto-
LWMM oBpasom:

- pasaen 4 coaep>XuT obLUIMe NOSIoKeHUa ynpaeneHns aHHLIMA U TpeGoBaHUsA, OCHOBaHHbIE Ha OCOGEHHO-
CTAX MHDOPMAaLIMOHHBIX CUCTEM,;

- B pasaene 5 paccMOTpeHbl OCHOBHbIE MOHATUA AaHHBIX, KOTopble TPeGYoTCA ANA 3TanoHHOW MoAeNn, UX
CBSI3b APYr C APYroM 1 MOHATUEM NpoLiecca;

- B pazdene 6 npvBeAeHa apxXUTEKTypHast MoAesb, B paMKax KOTOPOA MOTyT BbiTb pasMeLleHbl pasfninyHble
[AaHHble U KOMMOHeHTbl 06paboTkK, HeobxoauMble A4S ynpasneHUs AaHHbIMU,

- B pasgene 7 onucaHbl Liesiv v MpUHLMILI CTaHAapTU3aLWMm yripaBneHns 4aHHbIMU,

- B NpUnoxeHUM A npuBeeH nepeyeHb B3auMOCBSA3aHHbIX MeXAyHAapOAHbIX CTaHAapToB;

- B MpunoxeHun B nokasaHa cBsA3b AEACTBYIOWMNX CTAHAAPTOB U NPOEKTOB CTaHAAPTOB C apXUTEKTYPHON
MOJenbto.

HacToswuii ctaHgapT onpeaenseT Knacchl yCnyr, oxugaemblx U npegocTasnsemMbix Npy ynpaBneHny AaH-
HbIMW, 1 OMUCLIBAET CTPYKTYPY UX B3auMocBA3N. OgHaKo ynpasneHue AaHHbIMU He ABMSETCA U30NIMPOBAHHLIM
NPOLIECCOM 1 CyLLiecTBYET B cpefjax, oGecneumBalolmx apyrue yenyru, Takue Kak XxpaHeHue AaHHbIX U oBmeH
UMK,

MosicHEHWS HEKOTOPbIX MOMOXKEHWUIA HACTosILLIEro cTaHAapTa NpUBeAEHBI B BUAE CHOCOK, BbiAENEHHbIX Kyp-
CUBOM.

2—2372 \Y
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HAUUWOHANbLHBIN CTAHOAPT POCCUMNCKOW GEQEPALUMU

ITANOHHAA MOAENDb
YNPABJEHUA JAHHBIMU

Reference model of data management

DaTta BBegenua — 2008—09—01

1 O6nacTb NnpMMmeHeHUA

Hacroswuii ctaHgapT ycTaHaBnuBaeT aTasfloHHYH MoAenb ynpaerieHns AaHHbIMK, paspaboTaHHyo UCO, n
CTPYKTYPY, HeoGX0aMMyto NS KoopAuHauMn 1 paspaboTki AeUCTBYOWMX U Byaylumx cTaHAapToB B obnactu
ynpaBreHnst NOCTOSIHHBIMU AaHHBIMU B MHGOPMAaLMOHHbBIX cucTemax. MNepeyeHb AeACTBYIOLWMX CTaHOAAPTOB B
obnacT ynpasneHns AaHHbIMN NpeacTaBneH B NpUoxeHUn A.

CraHgapT ycTaHaenmMeaeT o6LLY0 TEPMUHOSIOMNIO M OCHOBHbIE MOHSATUS, OTHOCSILIMECS KO BCEM AaHHbIM
NHpOPMaLMOHHBIX cMcTeM. Takue NOHATUA UCNONb3YHOT ANs onpeaeneHns bonee cneundunyeckmx ycnyr, npeao-
cTaBnseMbIX cneyuarnsHblMA KOMIOHEHTaMU YrpaBneHust AaHHbIX, HanpuMep cucteMamu ynpasneHus 6azamu
AaHHbIX N cUCTEMaMU crioBapeit AaHHbIX. OnpeaeneHne noAobHbIX B3anMOCBA3aHHbIX YCnyr uaeHTuduumpyeT
NHTepdeNnchl, KOTopble MOTYT cTaTb NpeaMeToM ByayLLImX CTaH4apToB.

HacToswuin ctaHaapT He paccMaTpuBaeT Yy U NPOTOKO bl YNpaBneHns gaHHbIMU. CTaHgapT He coaep-
XUT TpeboBaHmMs Ars co3aaHns MHOPMAaLMOHHBIX CUCTEM U He CITY>KWUT OCHOBOW AJ151 OLLEHKU COOTBETCTBUS.

HacTosiwuin ctaHaapT paccmaTtprBaeT MPOLECCHI, KOTopble KacatoTcs 06paboTKN NOCTOSIHHBIX AaHHbIX 1 UX
B3aMMOLENCTBUA ¢ 0CcoBLIMN MpoLeccamMu, XapakTepHbIMKU AN cneundndecknx NHMOPMaLUNOHHBIX CUCTEM, a
TalKe paccMaTpuBaeT obLLMe YCnyri Mo yrnpaeneHuno AaHHEIMU, TaKUMU Kak TpeGoBaHWs o onpedeneHnto (06bsie-
NEHMIo), XpaHeHUto, U3BneYeHuo, 0BHOBNEHNIO, NoaaepKKke B paboyem COCTOSIHWN, KOMUPOBaHWIO, BOCCTaHOBIe-
HUto, Nepeaade B NPUMOXKEHWSX 1 CIOBapAX AaHHbIX.

B obnacTb NpMMEHEeHNs HACTOSILLIEro CTaHAapTa BXOAUT PACCMOTPEHWe CTaHaapToB B 06nacTu yrpasneHus
AaHHbIMU, pasMeLLeHHbIMA B O4HOW U HECKOSLKUX KOMMbIOTEPHBLIX CUCTEMaX, BKIoYas YCryri no ynpaene-
HWto pacnpegenieHHoh 6a3ol AaHHbIX.

HacTosiuuii cTangapT He paccMmaTtpuBaeT obLume yenyrit, 06bIMHO NpeaocTaBnsieMble onepaLnoHHON cucte-
MO, T.e. NPOoLEeCChl, CBA3AHHbLIE C KOHKPETHLIMU TUMaMn dU3NYECKUX YCTPONCTB XpaHeHsa AaHHbIX, MeTogamu
XpaHeHUs AaHHbIX, 4eTansiM1 KOMMYHUKaLUIA N MHTEPdERCOM YeNOBEK — KOMMbIOTEP.

HacTosinin ctaHgapT onpedenseT ycryri, npeaycMoTpeHHble B nHTepdelice. CTangapT He HanaraeT orpa-
HUYEHWIA Ha peann3aLnio NPoLLeccoB.

2 TepMUHbI ¥ onpeaeneHns

B HacTosiLem CTaHAapTe Ucnonb3oBaHbl cneaytolne TepMnHbI C COOTBETCTBYHOLLIMMUN onpedeneHnsaMu.

OnpepaeneHus, yCTaHOBIEHHbl€ B HACTOALLEM pasaenie, npegHasHadeHbl aAna ncnosib3oBaHnA B HacToqA-
wem ctaHgapte. B noacHeHUax KTepMUHy gaHbl 6ornee npocTble onucaHus. HekoTopblie U3 HkenpuBe4eHHbIX
TEepMUHOB onpeaeneHbl B Apyrux ctaHgapTax, HoO OHU HeobxoAnMbI AN UCONL30BaHKS B COOTBETCTBYOLLUEM
KOHTEKCTEe ynpasneHuna AaHHbIMA.

Uananue odmumnansHoe

2* 1
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2.1 ynpaBneHue goctynom (access control): Npouecc, 3aknovaowminca B npeaynpexaeHni HecaHkum-
OHMPOBAHHOTO UCTONb30BaHUSA PECYPCOB.

YnpagneHue 4OCTYNOM CBSI3aHO € NpeAocTaBieHueM BO3MOXHOCTU CaHKLIMOHUPOBaHHOTO U Npeaynpexae-
HVWEeM HeCaHKLMOHUPOBaHHOIo AOCTYNa K AaHHbIM. [pu ynpasneHun 4ocTynoM AoMKHbI 6bITb onpeaeneHbl Npo-
Lieccbl, KOTOpble MOXET BbINOJSHSTL MoSb30BaTesb.

2.2 paHHble ynpaBneHusa goctynom (access control data): [laHHble, cBA3aHHbIE C onpeaeneHnemM unm
mMoaubrKaLIMen NpUsMeriin ynpasneHvs 4OCTYMOM.

2.3 MexaHU3M ynpaBneHus gocTynom (access control mechanism): MexaHuam, npegHasHaqYeHHbIN 4ns
peanuaavim nonMTukM obecneveHus 1 nosbileHust besonacHoCTW.

2.4 npunoxeHue (application): Onepauuu, cesizaHHbIE C yNpaBneHneM gaHHeIMU U X 06paboTkon, BbINOS-
HsieMble B COOTBETCTBUN C KOHKPETHLIMU TpeBoBaHUAMM UHEDOPMALIMOHHOW CUCTEMBI.

2.5 npuknagHoi npouecc (application process): MNpoLecc, onpeaeneHHbIN B COOTBETCTBUN C TpeboBaHN-
AMU KOHKPETHON MHGOPMaLMOHHON CUCTEMBI.

2.6 npuknagHas cuctema (application system): Cuctema npuknagHbIx NpoLECcoB, UCTOSb3YOLWas YChy-
v, npegocTasnsemble UHTepdENCcoM YernoBeK — KOMMbIOTEP, CPEACTBA KOMMYHUKaLWIA U cucTema ynpasneHnus
Aans 06paboTkv AaHHbIX, HeOGXOAUMbIE ANt COOTBETCTBUS TpeGoBaHUAM UHGOPMALIMOHHOW CUCTEMBI.

2.7 KoHTponbHbIM XXypHan (audit trail): >KypHan, npegHasHavyeHHbIA Ana perucTpaumm npoueccos hyHKUM-
OHMPOBaHNSA B MHGOPMaLMOHHON CUCTEME.

2.8 caHkumoHupoBaHue (authorization): OnpegeneHue npuBunernii 4N KOHKPETHOTO UAEHTUULMPOBaH-
HOro nonb3oBaTensi.

2.9 cBszbiBaHMe (binding): YcTaHOBNEHWE OTHOLLEHWA MexXay KOHKPETHBIMU onpeaeneHUsiMA AaHHbIX U
npoueccamu.

2.10 knueHT (client): CybbekT (nonb3oBaTenb UM NPOLIecc), 3anpaluvBatoLwniA yeryri, npegocTaBnsemble
Ha ApyroMm npoLieccope (T.e. cepepe).

2.11 oTHoweHMe KNueHT — cepBep (client — server relationship): Cea3b, ycTaHaBNMBaeMasi B MOMEHT,
Koraa KIMeHT 3anpalumsaert ycrnyry, kKotopas AorkHa ObiTb BbINOHEHa CepBepomM.

2.12 koMMyHMKaLIMOHHOe coeanHeHue (communications linkage): Cpeactsa obMeHa AaHHLIMW MeXay
KOMMbLIOTEPHLIMU CUCTEMAMU UITU MEXAY Nonb3oBaTenem 1 KOMMLIOTEPHEIMU CUCTEMaMU.

2.13 koMnbloTepHasa cucrema (computer system): CoBokynHoCTb annapaTHbIX CPEACTB, YNpaBiaembIX
nporpaMmHblM oBecreyeHnem (onepaLroHHOM CUCTEMO) KaK eAnHbINA Moayb. KoMnbloTepHas cuctema MoxeT
TaloKe npefocTaenATb 06LLUMe yeryri, Takue Kak yrpasneHue AoCTyrnoM, B3auMoaencTsme Npoueccopos 1 rpadu-
Yecknin HTepdenc nonb3osaTens.

2.14 koHdpurypauus (configuration): CoBoKynHOCTbL NpoLIECCoB MHOPMAaLIMOHHON cUCTeMbI U cnocob Baa-
NMOCBA3M 3TUX NPOLIeCcCcoB.

2.15 ynpaBneHue koHdurypaumen (configuration management): JesstensHocTb, CBA3aHHasA € yrnpasrie-
HVeM KoHdUrypaumnein nHbopmaLoHHON CUCTeMbl Ha BCEX 3Tanax KU3HEeHHOro LyKa.

2.16 npaBuno orpaHuyeHus LenocTHocTU (constraining rule): Mpasuno, sBnNsAOLWEecs YacTbio cped-
CTBa MOAENUPOBaHWS AaHHbIX 1 yNpasnstollee BhinosiHeHneM TpeGoBaHuiA, o6ecneymBatolinx LEenocTHOCTb
onpepaeneHHoro Habopa AaHHbIX.

2.17 orpaHuyeHus (constraint): OrpaHWYeHNs Ha 3HaYeHUA orpedeneHHoro Habopa AaHHbLIX.

2.18 ctraHaapT coaepxaHuA gaHHbIX (data content standard): Ilorndeckme TpeboBaHns k AaHHBIM, UMe-
oMM 061Uy 06nacTb NPUMEHEHWS U UCNONb3YEMbIM BO MHOMMX NPUKIaaHbIX CUCTEMAX.

2.19 onpepeneHue AaHHbIX (data definition): OnucaHue npasun, KOTOPLIM AOIKEH YAOBMETBOPATL OANH
unn 6onee Habop AaHHbIX.

2.20 akenopT AaHHLIX (data export): Yenyra no ynpaeneHuo AaHHbIMN, 3aKTioYaloLWwascs B N3BIeYeHUN
AaHHbIX 13 6a3bl AaHHbIX U CO3AaHUM KON STUX AaHHbIX, OpraHU30BaHHbLIX B COOTBETCTBUM ¢ hopMaTom obMeHa
OaHHBIMK.

2.21 uMmnopT AaHHbIX (data import): Ycnyra no ynpaeneHuo AaHHbIMW, 3aKoYaroLLasicsa Bo BCTaBKe AaH-
HbIX B 623y AaHHbIX, OpraHU30BaHHYIO B COOTBETCTBUM ¢ (hopMaToM oBMeHa AaHHbIMU.

2.22 HezaBucuMoOcCTb AaHHbIX (data independence): HesaBUCMMOCTb NPOLECCOB OT 0O6BEKTOB AaHHbIX,
cocTosALas B TOM, 4TO 06beKTbl 4aHHbIX MOTYT GbITb M3MeHEeHbl 683 HapyLLIeHWs NPOLECCoB.

2.23 uenocTHocTb AaHHbIX (data integrity): CooTBeTCTBME 3Ha4YeHWi BCex AaHHbIX 6asbl AaHHbBIX onpeae-
JNIeHHOMY HerpoTUBOpeUnBoMy Habopy npasun.

2
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2.24 dopmat o6MeHa aaHHbIMU (data interchange format): Mpasuna cTpyKTyprpoBaHus onpeaeneHHbIX
AaHHbIX, yCTaHasnuearoLwme dopmat AaHHbIX, HeoBX04UMBIA 4151 3KCopTa AaHHbIX U3 O4HON cUCTEMbI ynpase-
HUS 4aHHBIMU U UX UMMOpTa B APYryH0 CUCTEMY YNpaBneHUs AaHHbIMU.

2.25 ctaHpapT o6MeHa AaHHbIMK (data interchange standard): CtangapT, onpeaensoLmin COBOKYNHOCTb
AaHHbIX B COOTBETCTBUM C MPaBuUiaMu UX CTPYKTYpUpoBaHWs, obecrnevmsatowMmMmn obmMeH gaHHbIMU Mexay ABY-
M$1 KOMMbFOTEPHBIMK CUCTEMaMMU.

2.26 ynpaBneHue AgaHHbIMM (data management): [leATensHOCTL, HanpaBneHHas Ha onpegeneHue, co-
3[aHue, XpaHeHue, NoaaepXKy AaHHbIX, a Taikoke Ha obecneyeHne ocTyna K AaHHbIM 1 npoLeccaM MaHUnyMpo-
BaHWs B 04HOW Unin 6onee nHgopmauoHHOM cucTeme.

2.27 cpepna ynpaBneHus aaHHbIMKM (data management environment): Micnonbayemble B KOMMNbIOTEPHOM
cucteme bopManmn3oBaHHbIe MNPUHLMMBI ONMCaHNA AaHHBIX U COOTBETCTBYHOLLME 3/1eMeHThI X 06paboTKu.

2.28 ycnyra no ynpaeneHuto gaHHbIMK (data management service): Ycnyra, npegocTasnsiemas cucTe-
MO ynpaBneHnst AaHHbIMMU.

2.29 ceaHc ynpaBneHua aaHHbIMU (data management session): MNepuoa BpeMeHu, B Te4eHWe KOTOPOoro
KIMEHT Nonb3yeTcs yeryramy npouecca ynpaBrneHnst AaHHbIMU.

2.30 cuctema ynpaeneHus aaHHbIMK (data management system): Cuctema, npeaHasHaueHHasa Ansa opra-
HU3aLMM AaHHBIX U YNpaBNeHUs UMK,

2.31 npouecc maHunynupoBaHusa AaHHbIMU (data manipulation process): Mpouecc, cemaHTUka KOTOPO-
ro ycTaHoBreHa npasuiaMmi MaHUnyriMpoBaHusi 4aHHBIMU B CUCTEME MOAENMPOBaHNS AaHHbIX.

2.32 npaBuno MaHunynupoBaHuA gaHHbIMK (data manipulation rule): Mpasuno, koTopomy Heo6xoaumo
crefoBaTh NpUW co3aaHnm NpoLecca UM KOTOPoMY aBToMaTU4ecKn criegyeTt cucTema yrpaeieHus AaHHBIMU NPy
BbINOSIHEHWM MpoLiecca.

2.33 cpeacTBO MoAenupoBaHuA AaHHbIX (data modeling facility): CoBokynHocTb npasun, npegHasHa-
YeHHbIX Ans onpedeneHns cxembl AaHHbIX U MaHUNYIMPOBaHWUSA AaHHBIMU, XPaHUMbIMU B COOTBETCTBUU CO CXe-
MOW.

2.34 npaBuno cTpyKTypupoBaHuA AaHHbIX (data structuring rule): MNpasuno, onpeaensaiowee cnocob
CTPYKTYpUpOBaHus Habopa AaHHbIX.

2.35 Tn gaHHbIX (data type): MonmeHoBaHHasA COBOKYNHOCTb AAHHbIX C OBLUMMN CTaTU4ECKUMA U ANHA-
MWYECKUMUN CBONCTBaAMU, yCTaHaBNMBaeMbIMU hOpMann3oBaHHLIMU TPEGOBaHUAMN K AaHHBIM paccMaTpuBaeMo-
roTuna.

2.36 6a3a AaaHHbIX (database): CoBOKyNHOCTb AaHHbIX, XPaHUMbIX B COOTBETCTBUM CO CXEMOW AaHHbIX,
MaHWNynMpoBaHUe KOTOPLIMM BbINOSHAIOT B COOTBETCTBUM C NPaBUnamMmn CpeacTs MOAENMPOBaHNUSA AaHHbIX.

2.37 koHTponnep 6a3bl gaHHbIX (database controller): AGcTpakTHOe NnpeacTaBneHne ans Habopa ycnyr,
COrNacoBaHHbIX € KOHKPETHBLIM CPeACTBOM MOAESNIMPOBaHUS AaHHbIX.

2.38 cpena 6a3bl gaHHbIX (database environment): CoBokynHOCTL 6a3bl 4aHHbIX, CBA3AHHOW C HEW CXe-
Mbl U KOHTponnepa 6asbl AaHHbIX.

2.39 a3bIk 6a3bl AaHHLIX (database language): A3blk ¢ ucnoneb3osaHnem bopManbHOro CUHTaKcuca, Npea-
HasHaYeHHbIA 4NA onpeaeneHns, co3aaHua, opraHnsaLmMmn 4ocTyna v noaaepkkv 6asbl 4aHHbIX.

2.40 ynpasneHue 6azon gaHHbIX (database management): Mpouecc coszgaHus, ncnonb3osaHua 1 noa-
Aepxkn 6a3bl AaHHbIX.

2.41 cuctema ynpaeneHus 6azamu gaHHbix; CYB[] (database management system; DBMS): Cosokyn-
HOCTb MPOrPaMMHBIX U NIMHIBUCTUMECKUX CPEACTB 06LLEero Unu cneumanbHoro HasHadeHus, obecneunsaroLLmx
ynpaeneHue co3gaHueM 1 Ucnonb3osaHuem 6a3 gaHHbIX.

2.42 cuctema cnoBape# (dictionary system): MHdpopmaumoHHas cuctema, cogepxawias uHdopmauuio o
nNpeanpusaTAK, ero pyHKUMSIX, AeATENBHOCTU, NPoLieccax U AaHHbIX, UCNOMb3yeMblX B OAHOW U 6onee KOMMbIo-
TepHOn cucteme.

2.43 pacnpegeneHHas cuctema 6a3bl gaHHbIX (distributed database): CoBokynHOCTb AaHHbIX, pacnpe-
AeneHHbIX Mexay ABYMSA unu 6onee 6azamu gaHHbIX.

2.44 pacnpepgeneHHas uHdopmauunoHHas cuctema (distributed information system): UHdopmaumoH-
Has cucteMa, 0GbeKThI AaHHbIX U/WNK NpoLecchl KOTOPOoW pacnpeaeneHa Ha Ae Uin 6onee 6a3bl AaHHbLIX.

2.45 paHHble pacnpegeneHus (distribution data): CeeaeHus, onpeaensiowme nHdopmaumio o pasmette-
HUW, ay6nMpoBaH1un 1 coparmeHTaLMM 06LEKTOB B pacnpeaeneHHol cucteme 6asbl AaHHbIX.

2.46 dbparmeHTaumn (fragmentation): Pacnpegenerue gaHHbIx Mexay ABYyMs Uiv 6onee cpegamu ynpas-
neHna 6azamn gaHHbIX.

2.47 dpyHKkumoHanbHbIA cTaHaapT (functional standard): CtangapT, cocTtosiwmin us Habopa corfniacosaH-
HbIX MexXay coboit cTaHaapToB.
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2.48 ropusoHTanbHas cparmenTaums ' (horizontal fragmentation): dparmeHTauws, npy koTopoii pacnpe-
AeneHne faHHbIX chopMUPOBaHO U3 AaHHbIX BCEX BO3MOXHbIX TUMOB OAHOM 3amnncu.

2.49 nucpopmaumoHHas cuctema (information system): Cuctema, opraHusytoLas o6paboTky nHdopma-
LMK 0 NpeaAMeTHON 06nacTu 1 ee XxpaHeHue.

2.50 cpeacTBa MoaenupoBaHUs o6MeHa gaHHbIMU (interchange data modelling facility): Cpeactsa mo-
OennpoBaHns AaHHbIX, NogaepxvsaroLe obMeH aHHBIMUA MEXAY cMcTeMaMn ynpasieHnst GaHHbIMU.

2.51 ctaHpapT uHtepdenca (interface standard): CtaHgapT, onpeaensowmnii ycryru, 4OCTYNHbIE B UH-
Tepdpelnce, AnNs NPOLECCOoB.

2.52 napa ypoBHe# (level pair): KoHuenuus MogennposaHusi, No3BOSISOLLAsA CBA3aTb CXEMY C COOTBET-
cTBytoLe 6a30i AaHHbIX. 8 ABYX CMEXHbIX YPOBHEW AaHHbLIX 6onee BbICOKAA YpOBeHb BCErga COAepXKUT
onpeaeneHns AaHHbIX, XpaHAWmxcs Ha 6onee HU3KOM YPOBHE.

2.53 pomeH ynpaBneHusa (management domain): O6nactb, oxeaTtbiBatoliasi MHOXECTBO W3 ABYX WM
Honee MHOPMaLMOHHBEIX CUCTEM, Kaxkaas U3 KOTOpbIX MOXET BbiTb pacnpeaenieHHo!, CnpoeKTUPOBaHHbIX U CKOH-
CTPYMpPOBaHHbIX A5 o6MeHa 4aHHbIMU U MpoL,eccamu.

2.54 nocTtosiHHbIe AaHHbIe (persistent data): [JaHHble, coxpaHstoLmecs B MHDOPMaLMOHHON cucteme B
TeyeHue 6onee ogHOMo ceaHca ynpaBneHust 4aHHbIMMU,

2.55 npuBunerus (privilege): PaspelueHne Ha ucnonb3oBaHue OTAENbHON YCyrn ynpasneHns AaHHbl-
Mu, obecneunBaroLlert 4OCTYN K onpeaeneHHbIM AaHHbIM, NpeaocTaBnseMoe NaeHTUULMpoBaHHOMY MOMb30-
BaTento.

2.56 npouecc (process): KOMMoHeHT MHDOPMALUOHHOR CUCTEMBI, PeariuaytoLLMil KOHKPETHbLIN anropuTm
06paboTk1 AaHHbIX.

2.57 npouecc coeauHeHus (processing linkage): MpegoctaBneHne BO3MOXHOro B3aUMoAeACTBUSA MexXAay
npoLeccopamu.

2.58 npoueccop (processor): KoHuenuma Mogennposarus, asnstoLasncs kKomGuHaumen annapaTtHbIX CpecTB
1 nporpammHoro obecneveHusi, obecneursaroLlas npegocTasneHune ycryri ogHoMy wim 6onee apyromy npoec-
COpY WK MosbL3oBaTersio.

2.59 cxema (schema): OnuncaHue cogepkaHusi, CTPYKTYpPbl U OrpaHUHEHUA, UICNOMb3YEMBbIX A1 CO3aHUA
1 noaaepxku 6asbl AaHHbIX.

2.60 cepBep (server): [Mpoueccop, NpeaocTasnALWUN yCNyru ogHoMy unv bonee gpyromy Npoueccopy.

2.61 ycnyra (service): MNpeaoctaBneHne yHKUUOHANBbHLIX BO3MOXHOCTEN OAHUM MPOLECCOPOM ApYruM
npoueccopam N1 0AHUM NPoLIECCOM APYruM npoLeccam.

2.62 nntepdenc ycnyr (services interface): OnpegeneHnHeii Habop ycnyr, obecneuvMBaeMbIx NPOLECCOM
WK NPOLLECCOPOM.

2.63 ceaHc (session): [poMeXyToK BpeMeHW, B TEYEHNE KOTOPOro KITMEHT MOXKET aKTUBHO B3aUMOAENCTBO-
BaTb C CEPBEPOM WU KIMEHT U cepBep NOMy4aloT AaHHble APYr O Apyre.

2.64 ucxopHasn cxema (source schema): OnpegenexHne gaHHbIX UM Habop onpegeneHuin faHHbIX A0 UX
npeo6pasoBaHna B CXemy.

2.65 TpaH3akuus (transaction): CoBOKYNHOCTb CBAI3aHHbLIX Mexay coboil onepauuii, XxapakTepusyemMblxX
YeTbIpbMSA CBOWCTBaMWU: aTOMApPHOCTLIO, HENMPOTUBOPEUMBOCTLIO, NOKaNU3aLmvei U NPoAOITKUTENLHOCTbIO. TpaHs-
aKumWa AOMKHA BbITb YHUKANbHO ASHTUULMPOBaHa NONb3oBaTENeM.

2.66 TpaH3uUTHble aaHHble (fransient data): laHHble, nocTynatowme B MHGOPMaLMOHHYIO CUCTEMY UK
ucknoYaemble U3 Hee, a B criyyae pacnpegeneHHon cucTeMbl — AaHHble, NepemMeLliaeMble U3 O4HON KOMMNboTep-
HOW CUCTEMBI B APYTYIO MPU BLINOMHEHUW 0QHON Unn 6onee TpaHaakuuu.

2.67 npoueccop nonb3oBaTens (user processor): MNpoueccop, NpegocTaBNSIIOLLUIA YCITyTU nonb3osaTe-
1o N ABNALWMNNACA KUEHTOM (MPAMBIM AN KOCBEHHBIM) KOHTpoNNepa 6asbl AaHHbIX.

2.68 BapuaHT (variant): KoHdpurypauna scein nHpopmaLMOHHON cCUCTEMBI UITU ee YacTu, Hapsiy € KOTOPON
cylecTByeT Apyraa cuctema, UMetoLLian Apyryto kKoHdburypaumio, obecneumsatoLLas Te e ycnyr.

2.69 Bepcua (version): KoHcurypauus sceit MUHOpMaLMOHHOW CUCTEMBI UITU €€ YaCTU B KOHKPETHBIN MO-
MEHT BpeMeHW.

2.70 BepTUKanbHan cparmenTaums? (vertical fragmentation): ®parmeHTauus, Npu KOTOpoii pacnpeaere-
HUe AaHHbIX ChOPMUPOBAHO U3 3HAYEHWI AaHHBLIX OQHOIO U TOrO Xe Tuna.

1) Ecnu datHble npedcmasneHs! 8 eude mabauysl, Mo 20pU30HManLHas (hpaeMeHmauyus — 3mo Habop OaHHbIX,
cgbopmuposaHHbill U3 cmpok mabnauybl.

2) Ecnu daHHble npedcmasieHsl 8 8Ude MabnuUbl, Mo 8epmuKanbHas hpazmeHmauusi — smo Habop OaHHbIX,
cgpopmuposaHHbill u3 cmonbyos mabnuysl.
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3 O603Ha4vYeHnsa N cokpaweHusd

3.1 B HacTosLWeM cTaHAapTe NpYMeHeHbl cneaylolne 0603HavYeHns (M306paxeHns) n cokpaLLeHns.
3.1.1 NMoCTOAHHbIE flaHHbIE

Nwvis Cxema
6a3sbl AaHHbIX asbl JaHHbIX

3.1.2 KoMMyHUKauLMOHHOEe coeguHeHne ( KaHanbl o6meRa MHopmaumeir)

3.1.3 TexHonoruyeckoe coeguHeHune ( CBA3b MexAay npoueccamy o6paboTKM AaHHbIX)

3.1.4 Knacc npouecca

O603HavYeHne knacca npolecca UCnosb3yT A1 U306paKeHUsT NpoLecca MaHUnyAMpoBaHust AaHHbIMU.
[ns npouecca coeAvHeHVsl Mo IeBOMY Kpato YKa3biBaKT BX0[, N0 NPaBOMY — BbIXOf, CBEPXY — OrpaHu4eHus.

Bxopg Bbixoa Bxog, Bbixog

OrpaHnyeHusa

Bxopg, Bbixog,

3.1.5 Knacc npoueccopa

3.1.6 Knacc npoueccopa ¢ nHtepdeiicom ycnyr



FOCT P UCO/MIK TO 10032— 2007

O603Ha4eHe Knacca npoleccopa ¢ MHTepdeicom yenyr UCMONbaYHT B AMarpaMmax BMecTe ¢ CUMBOMOM
KOMMYHUKaLMOHHOo coeuHeHNst 4151 yKasaHUs B3aMMOA4ENCTBUIA, B KOTOPbIX OH YHacTBYeT U KaK KIIUEHT, U kak
cepBep. Kaxagoe koMMyHVKaLoHHoe coeanHeHne, obpabaThiBaeMoe CepBepOM, CBS3LIBAIOT C UHTepdeicom ycnyr
(3aTeMHeH).

3.1.7 UmeHa knaccoB

Knacc npoueccopa ykasblBatoT NponncHbiMA BykBaMu. B UCKNOUUTENBHLIX Crydasax UCMONb3YT CTPOY-
Hble GyKBbl.

3.2 CokpalleHus

ACID" — aTomapHOCTb, HENPOTUBOPEUMBOCTb, U30NMPOBAHHOCTb, IOMTOBEYHOCT;

DBMS — cucTtema ynpasneHus 6asamu AaHHbIX (CM. 2.41);

IRDS? — cucTeMbl crioBapst HGOPMALIMOHHbIX PECYPCOB;

NDL3 — s13bik 6a3bl AaHHbBIX CETH;

OSI* — oTKpbITas B3aMMOCBSI3b CUCTEM;

RDA® — ynaneHHbIit ocTyn 6asbl AaHHbIX;

SQLY — a3bIK CTPYKTYPMPOBAHHbIX 3aMPOCOB.

4 Tpe6oBaHUA K ynpaBneHUIo AaHHbIMU

4.1 Uene

Llensto pasgena saensieTcs onucaHue:

a) OCHOBHbIX MOHATUIA, CBA3AHHBLIX C MHOPMAaLMOHHBIMU CUCTEMaMK;

b) nonoxeHunin cucTemMsl yrnpasneHns aHHsbIMAU B UHOpMaLMOHHON cUCTEME;

¢) obnacTu NpUMeHeHUs ynpaeneHnusa AaHHbIMK.

4.2 UHdpopMaLMOHHBbIe CUCTEMbI

MHdopMaLMoHHas cuctema — 370 CUCTEMA, KOTopas opraHusyeT npouecchl cbopa, xpaHeHUs u 06paboTkv
nHdopMaummn o npegmeTHol obnact. OHa MoXeT ObITb pasmellieHa Ha O4HOW UM HECKOMbKUX KOMMbIOTEPHbIX
cuctemax. Ecnm nHdopmaumoHHas cucteMa pasmelleHa Ha HeCKONbKUX KOMMNBIOTEPHLIX CUCTEMAX, TO ee pac-
cMaTpuBaloT Kak pacnpeaeneHHyo NHPOPMaLMOHHYIO CUCTEMY.

JaHHble nocTynatoT B MHGOPMALIMOHHYH CUCTEMY U MOTYT BbITb U3BSIEYEHBI U3 HEE, U 3TN B3aUMOAENCTBUA
MOryT BbITb OCYLLECTBAEHbI UMW MHoAbMU, UK NpoLieccamu, B TOM Y1cie v ApyruMmn MHpopMaLMOHHLIMU cUCTe-
Mamu.

Hacrosiwuii ctaHaapT pasnyyaeT ABa Buaa AaHHbIX: BpeMeHHble AaHHbIE U NOCTOAHHbIE AaHHble. BpemeH-
Hble JaHHbIe NOABMAOTCS UMW NPU NOCTYNEHNN AaHHBIX B UHPOPMaLIMOHHYO CUCTEMY, WA NPU U3BIEYEHUN U3
Hee, a TaKke B cryyae PyHKLUMOHUPOBAHUS pacrpedeneHHON MHPoPpMAaLIMOHHOM CUCTEMBI NPYU NepeMeLLeHNN
[OaHHbIX U3 OQHON KOMMbLIOTEPHOM CUCTEMbI B APYTYHO NMPW BINOMHEHUN OAHON U HECKONBKMUX TpaH3akumi. MNMo-
CTOSIHHbIE JaHHble — 3TO JaHHbIe, KOTOPbIe COXPaHSTCS B UHIOPMaLIMOHHONM CUCTEME B TEeYEHWe onpeaeneHHo-
ro nepvoga BpemeHu.

YnpaeneHue AaHHbIMA B HACTOSILLEEM CTaHAAPTE KacaeTCs opraHn3aLn NOCTOSHHbBIX AaHHbBIX U yNpaBneHus
umn. Cructema, BbINOSHAWOLWAA DYHKLUUIO OpraHn3aunm NOCTOAHHbLIX AaHHBLIX U yNpaBneHUst UMW, HasbiBaeTCs
cucTeMoi ynpasneHus AaHHLIMU.

4.2.1 MNonoxeHWe cUCTeMbI yrpaBreH1Usl AaHHbIMU B UH¢pOpMaLMOHHON cUcTeMe

Ha pucyHke 1 nokasaHa cBfizb CUCTEMbI yNpaBreHusi 4aHHbIMU C KOMMNbIOTEPHOW CUCTEMOW N YacTAMU
NHpOPMaLIMOHHOM CUCTEMbI, TAKUMMW KaK NMpoLEecchl, cpeacTBa KOMMYHUKaLUN U MHTepdENC YeToBeK — KOMMb-
toTep.

B HacTosweM cTaHdapTe NoA KOMMbIOTEPHON CUCTEMOI MOHMMALOT Habop annapaTHbIX CpeacTs, YNpasis-
€MbIl Kak eQVHbIA MoAYMb € MOMOLLLIO NPorpamMmHoro obecneveHns (Hanpyumep, onepaunoHHOM CUCTEMBI), KOTO-
poe MOoXeT AonosHUTeNsHO obecneynsaThb obLUMe yeryri (HanpuMep, CBA3b Mexay npoLieccamm v rpacudecknii
UHTEepdenc NonL3oBaTens).

1) ACID — Atomicity, Consistency, Isolation and Durability properties.
2) IRDS — Information Resource Dictionary System.

) NDL — Network Database Language.

4; 0S| — Open Systems Interconnection.
)

w

5 RDA — Remote Database Access.
6) SQL — Structured Query Language.
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Bce yacTu MHpopMaLMOHHOI CUCTEMbI MOTYT GbITh pacnpefeneHbl Mexay AByMsa Wi 6o5ee KOMNbloTep-
HbIMM cucTemMamu. KomnbloTepHas cucTema MOXeT Bk/louyaTb B ce6s HECKONbKO YyacTeil MHPOpMaLMOHHOM

CUCTEMBbI.

PucyHok 1 — T10NI0OXEHNE CUCTEMbI YNpaBfieHnst AaHHbIMU B MHDOPMALMOHHON cucTeMe

Ha pucyHke 1 nokasaHo cnegytowee:

a) cuMcTemMa ynpaB/sieHMs AaHHbIMY NpefocTaBnaeT ycayru, ynpasnswlime Habopom NOCTOAHHbIX faHHbIX;

b) B3aumogeicTBmne ¢ nonb3oBatesiem obecneynBaeT UHTEPKENC YENOBEK- KOMMbIOTEP;

C) NpukKNagHoN npouecc npegocTtaBNaeT BO3MOXHOCTU, HEO6X0AUMbIE ANS BbINONHEHUA TpeboBaHUN KOH-
KpeTHOI NHPOpPMaLMOHHON CUCTEMBI;

d) B3anmopgeiicTBue c 4pyrumm cuctemam ynpasaeHus gaHHbIMU, MHDOPMaLNOHHbIMY CUCTEMAMW N KOMTb-
I0TepHbIMU cucTeMaMn obecneynBaeTcs cpeacTBamm o6MeHa nHopmaumelis;

e) ycnyru, npegocTtaBnsieMble MHTePdelicoM YeN0BeK - KOMMNbOTEP, MOTYT 6blTb MCMNOMb30BaHbI APYTUMU
4yacTAMM MHCDOPMALVOHHOM CUCTEMbI;

f) npuknagHoit npouecc MOXeT UCMOb30BaTh YCYrK, NpefocTasnsaemMble ApYyrMMu YacTamum NHpopmMaLMoH-
HOli cucTeMbl;

[) Kaxgasa u3 yacTtelh NUHPOPMAaLMOHHON CUCTEMbI MOXET UCMONb30BaTh YCNYrKN, NpefocTaBNaeMble KOMMb-
I0TEPHOI CUCTEMOI;

h) KOMBUHaLMA cUCTEMbl yNpaB/eHUA AaHHbIMU U MOCTOSAHHBLIX aHHbIX NpeAcTaBsieT co6oli cpeny 6asbl
OaHHbIX.

4.3 ba3a flaHHbIX N cxema

MocTosHHbIE gaHHble B cpefe 6a3bl JaHHbIX BKIOYAKOT B ceb6a cxeMy 1 6a3y AaHHbIX. Cxema BkYaeT B
cebsa onucaHns cogepXaHus, CTPYKTYpbl U OrpaHUyYeHnin LesIoCTHOCTU, UCNOb3yeMble ANA CO34aHNSA U nogaep-
XKW 6a3bl gaHHbIX. ba3a gaHHbIX BKAOYaeT B ceb6a Habop NMOCTOAHHbIX AaHHbIX, ONpefesieHHbIX C NOMOLbIO
CXeMbl.

CucTtemMa ynpaBfieHuUs JaHHbIMW UCMOb3yeT OnpefesieHns AaHHbIX B cxeme ANna obecnedyeHns goctyna u
ynpaBneHua 4OCTYNOM K AaHHbIM B 6a3e AaHHbIX.

4.4 CpepgctBa MoA4enmMpoBaHuUa L aHHbIX

Cxemy pa3pabaTbiBaloT B COOTBETCTBUM C COBOKYMHOCTbLIO NMPaBu/ CTPYKTYpUPOBaHUA AaHHbIX. Kaxpaas
COBOKYMHOCTb MpasBu CTPYKTYPUPOBAHNSA AaHHbIX MOXET UMETb CBSA3aHHYI0 C HEil COBOKYMNHOCTb Npasuil MaHu-
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NynnpoBaHus AaHHbIMU, OrpeaensitoLLyo NpoLLecchl, KOTOpPbIe MOTYT BbiTb BbINOMHEHbLI Ha4 CTPYKTYPUPOBaHHbI-
MW SaHHbIMW.

Mpasuna CTPYKTYpUPOBaHWS 4aHHbIX 1 NpaBuia MaHUnynnpoBaHus 4aHHLIMW — 3T0 cpedcTsa Mogennpo-
BaHMWA AaHHbIX.

BakHo pasnuuaTh npasuna, npucyLume cpedcTBaM MoAenmMpoBaHmns AaHHbIX, UCNoSb3yeMble Npu Noaro-
TOBKe CXeM, 1 NpaBsuna, ycTaHoBNeHHbIe ANs MHGOpMaLIMOHHON cUCTeMbl, onpeaenieHHble B cxeme. MocnegHue
npasuna npeacTasnsitoT cobo orpaHnieHUs, KOTopble UCNONb3YET cUCTEMA YrpaB/ieHUs AaHHBIMU NPY 3arnonHe-
HWK 6a3bl AaHHbBIX B COOTBETCTBUM CO CXEMOW.

CpepncTa MogenMpoBaHmns 4aHHbIX MOTYT ObITb onpeaeneHbl U B TEpMUHAX yCryr, MpeaocTaBsieMbIX B
nHTepdelice ycnyr B cucTemMe yrpasnieHust AaHHbIMA, UK C MOMOLLBHO si3bika Gasbl AaHHbIX.

Cucrema ynpasneHus 6aszamum AaHHbIX 06beauHsieT B cebe cucTemy ynpaBieHns AaHHbIMA U gpyrie npo-
Liecchbl, KOTOpble NOAAEePXKUBAIOT PasBUTHE N NCMOb30BaHNe 6asbl AaHHbIX.

Asbik 6a3bl AaHHLIX UCNOMb3YIOT ANS onpeaesieHNs CXeMbl B COOTBETCTBUM C NpaBuiiaMun CTPYKTyprpoBa-
HWS1 daHHbBIX 1 MPOLLECCOB COrflacHo Npasuiiam MaH1nyMpoBaHns AaHHBIMU.

Mprmepamu Tpex KnaccoB CpeacTs MOAENMPOBaHUS AaHHbBIX SIBMSHOTCS PENSILMOHHbBIN, CETEBON U nepapxu-
Yyeckuin knacebl. MNpasuna CTpyKTYpUpoBaHns AaHHLIX A4S ABYX CpeAcTB MOAEeNUMPOoBaHUs AaHHbIX B pasfndHbIX
Kraccax MoryT 6bITb OUEeHb MOXOXKUMU, HAaNPUMep A5 CeTEBOTO U PENSLMOHHOrO KIaccoB, a COOTBETCTBYOLME
UM cpeicTBa MaHUMyNMPOBaHWS JaHHBIMA MOTYT pasnnyaThbCes.

4.5 HezaBUcMMOCTbL AaHHbIX

Lienbto ynpaBneHnst AaHHbIMU ABNSETCA AOCTKEHNE HE3aBUCUMOCTM AaHHbIX, KoTopas obecnevvsaeT no-
nosnHeHue 1 MogudukaL o gaHHbIX 6e3 4oNoNHUTENBHBIX U3SMEHEHWIA NPUKIaaHbIX MPOLEeCcCoB.

HesaBuncMMOCTb AaHHbIX, KaK MpaBus1o, 4ocTUraeTcs Tpems criocobamu.

MepBbIi cNOcob COCTOUT B MOCTPOEHNM NPUKNALHOro NpoLecca, KOTOPbIN UCNONb3yeT TONbKO Heobxoau-
Mylo Ans ero paboTbl YacTb CXeMbl. Takyto CXeMy HasbiBatoT NPUKIagHON.

BTopoii cnocob — 370 obecneveHne He3aBMCMMOCTN MPUKIaaHBIX NPOLECCOB OT chrnandecKoro npeactaene-
HWS AaHHbIX.

TpeTunin cnocob — 370 BKIOYEHME KaK MOXHO B0MbLUEro Yicna orpaHUYeHUin LENMOCTHOCTU B CXEMY, a He B
npuknagHble npouecckl. CTeneHb BHECEHUS OrpaHUYEHUIA B CXeMY 3aBUCUT OT CNOCOBHOCTU cpeacTB Modenvpo-
BaHMWS AaHHbIX ONpeaensiTb OrpaHNYeHUs], UCroSb3yeMble Npy paspaboTke CXeMbl.

4.6 Yenyru ynpasneHus AaHHbIMA

Yenyru yrnipaeneHust AaHHbIMU obecneunBatoTcsl B uHTepdence ycryr CUCTEMbI YIpaBNeHrst AaHHbIMU. 3Tn
YCIyr NoAAepKMBakoT UCMONb30BaHWe CPEACTB MOAENMPOBaHUS AaHHbIX (onpeaeneHbl S OHU B TEpMUHAX yC-
Nyr unu sAisbika 6a3bl AaHHbIX) U BCce Apyrue cpedcTBa 06CcnyKuBaHusi, Heobxoaumble Anst ynpasrieHusl NoCTOosH-
HbIMW AaHHBIMU.

B ntobom npouecce moxeT noTpebosaTbcs UCMONb30oBaHWE YCIYT YNpaBfeHUsl AaHHbIMA, OCTYMHbIX B
nHTepdeiice ycnyr. CyllectsyeT TpeboBaHue He3aBUCUMOCTU UHTepdelica yeryr oT crnocoba BbINoMHEHUs ycnyr
CUCTEMON ynpasrieHns AaHHBIMA U pU3NYECKUM NPeaCcTaBEHNEM MOCTOSAHHBIX AaHHbIX.

CeaHc ynpasneHna AaHHLIMU BKIlo4aeT B cebs nocregoBaTesibHOCTb 3anpocoB OT O4HOIo npoLlecca Anst
ycryr ynpasneHns AaHHbIMA, COOTBETCTBYHOLLMX OAHOM cpeae 6a3bl AaHHbIX.

4.7 Mpoueccopbl U UHTepdeichl

MpoLecc ynpaeneHns 4aHHLIMU MOXET ObITh BbI3BaH NOSb30BATENEM, NPOLIECCaMM yripaBrieH s 4aHHLIMU
nnu apyrimum npoueccamu. MNpouecchl BLINOMHATCS NpoLeccopamMm, Kaxablid U3 KOTOPbIX UMeeT uHTepdeiic.
UHTepdpeitc npoueccopa AomKeH BbITk TOHHO onpegerieH. Takue nHrepdeinchbl MoryT BbiTb HE3aBUCUMBIMW OT CTaH-
OapTHOro A3blka NPOrpaMMUPOBaHUs, UCMIOSTb3YeMOoro AJ1sl onpeaeneHns NpoLecca ¢ NoMoLLbo HTepdeiica.

B nio6om uHTepdelce cywecTByoT NapaMeTpbl, O KOTOPLIX MOSb30BaTesb AOSPKEH 3HaTb, YTOOLI UMeTb
BO3MOXHOCTb MUCMOMb30BaHUA OCHOBHOTO NpoLeccopa. [Ans ynpolueHust paboTtbl ¢ MHTEPENCOM YACTO 3TUX
napamMeTpoB AOIDKHO ObITb CBEAEHO K MUHUMYMY.

4.8 YnpaBsneHue 4OCTYyNOM

B nioboi cutyaumm AosmkHb ObITb onpeaeneHbl TPeGoBaHWs K ynpasrieHUo OCTYNOM, KOTopble MoryT 6biTh
oTpaXkeHbl B nonutuke obecneveHusa 6esonacHocTy. Monutuka obecneveHns 6e3onacHOCTM ycTaHaBnuBaeT dop-
Mbl AOCTYMA KaXKAoro nosib3osaTensi B MHOPMaLMOHHYH0 cUCcTEMY, a MHOpMaLMOoHHas cuctemMa A0SKHa UMETb
COOTBETCTBYIOLLME MEXAHN3MbI YIPaBMEeHUs AOCTYNOM, NO3BOSISAOLLME BbIMOMHUTL NONUTUKY o6ecnedyeHuns 6e3o-
NacHOCTWN.

Insa ynpaBneHus AaHHLIMUW 3ajaHne yripaBneHus 4oCTYNoM COCTOUT B paspeLueHuiA CaHKLIMOHUPOBAHHOMO
AocTyna K AaHHbIM U NpeaoTBpaLleHUU HeCaHKLMOHUPOBaHHOTO A0CTyNa NaeHTUhMLMPOBaHHOTO NOJSb30BaTENs
(4enoBeka unu Npoecca) k onpeaeneHHbLIM AaHHbIM. Takoe yrnpaBneHue AoCTYNoM onpeaensieT NpoLecchl, KoTo-
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pble MOXET BbIMOMHATL NOMb30BaTe b, YNpasneHe OCTYNOM AOMMKHO 6bITb OCHOBAHO Ha KOMGUHALIMN UAEHTU-
dukaTopa nons3osBaTens, naeHTUdgKKaTopa npoLecca u CCblIoHHbLIX AaHHbIX. MNpuBMnernm ynpasneHus 4oCTyNom
yCTaHaBMMBaroTCS NOSb30BATENIO AMSA TOro, YTobbI NoMb30BaTe b MOT BhINOSHATL onpeaeneHHbIe NPoLeccsl Npu
paboTe ¢ AaHHbIMU B KOHKPETHON CUTYaL UK.

TpeboBaHuWs K yrpaBneHuo 4OCTYNOM NPUMEHUTENBHO K YNPaBNEHWUIO AaHHBIMU AOIDKHBI 40NYCKaTb:

- onpepjerieHne 1 nocnegyoLyo MmoaudukaL o ynpasneHna 4oCTynom;

- BBeAeHWe B OelCTBME B NtobBoe BpeMs OrpaHUYeHWid ynpasneHns 4OCTYNoM, KOoTopble HeoBXxoaumbl B
KOHKPETHOM MecCTe B KOHKpeTHOE BPpeMsl.

4.8.1 OnpepgeneHue n MoguduKauua NpUBMNEruin ynpaBneHus 4ocTynom

[ns onpeaenerHns npuBunernii TpebyroTcsl cpeAcTBa, KOTopble BKIOYAOT B cebsl HMUManusauuo, Moau-
dukaLumno, BpeMeHHoe NpekpalleHne 1 oTMeHy. MNpouece BblaeneHnsa NPUBUNErnii Nonb3oBaTensamM HasbiBaeTcs
caHKLuoHMpoBaHeM. MnobasbHble NoMHOMOYUS NPeJOCTaBNSAIOTCA OTBETCTBEHHOMY NULLY (aaAMUHUCTpaTopy 6a3
AaHHbIX). ADMUHACTPaTOp YrNpaBsieT NpoLEeccoM co3aaHua n mogudukaunm ynpasneHns JOCTyNom B cpeae
yrpasneHus AaHHbIMU.

MpuBunerun moryT 6bITb ONpeAeneHbl CreayoLMMM AaHHBIMU: UAEHTUUKATOPOM Nosb30BaTeNs, orpaHu-
YeHUSIMU Ha NCMONb30BaHNe NPUKNagHbIX NpoLeccoB 6a3 AaHHbIX, CXeM, AaHHbIX, AaT pa3sMeLLeHUs U Nepruoaom
BanMgaummn (GencTans) NPUBUNErA N KOMBUHaLLMEeR NepernCIIeHHOro.

MoxeT noTpeboBaTbCa A0NOMHUTENbHAsA MHoPMaLMS, Takas, HanpuMep, kak naeHTUdukaTop Nonb3oBaTe-
A, KOTOPbIN CaHKUMOHUPYET npusuiernio. flaHHble, onvceisatoLwwme npusunerim, CesasaHbl ¢ 4aHHLIMK Mo ynpas-
neHnio AoCTYNoM. AT AaHHbIe HE0BX0AMMO XpaHUTL U 0BpabaTbiBaTb TOUHO Tak e, Kak U Ntobble Apyrie AaHHble
B 0br1acTu ynpasneHns AaHHbIMK, BKIYasi NpUMeHeHWe CpeacTB yNpaBneHns AoCTYNOM Mosb3oBaTenei, KoTo-
pble ycTaHaBMMBAaOT NPUBUNETN.

4.8.2 BBeaeHue B gecTBMe ynpaBrneHUs 4OCTYNOM

PelueHre o gocTyne Kk AaHHLIM OCHOBaHO Ha NpUBUMEerusx nob3oBartens.

BeegeHve B geicTaue ynpasneHus 4oCTyrnoM Tpebyert, 4Tobbl NonbL30BaTeny U NPOLLECCHI, BLINOMHAKLWNE
porsb nonb3osaTtenen, 6N aeHTUULMPOBaHbLI U YTOGLI 3aKOHHOCTL 3anpoca Ha YCnyri ocTyna K TpeGyembIM
AaHHbIM Bblna NPOKOHTPOIMPOBaHa B MOMEHT BbIMOSHEHUA.

4.8.3 BHellHaA 6e3onacHOCTL ynpaBrneHUsa AaHHbIMKY

Cnegytowine cocTasnsiowme nonntrki obecneveHus 6e3onacHoCcT CBA3aHbl C ynpassieHUeM 4OCTYNoM K
AaHHbIM (BHe obriacT NpUMeHeHns ynpasieHus 4aHHbIMU, onpegeneHHoM Ans Lenei HacTosALwero ctaHgapTa):

a) ayTeHTUdMKaLMsa naeHTUUKaLIM NoNb3oBaTens;

b) 3awwmTa coxpaHsieMbIx AaHHbIX obecneveHneM 4oCTyNa K HUM TOSIbKO Yepes CUCTEMY ynpaBeHnUs AaH-
HbIMU;

C) 3aLmTa KOMMYHUKaLMOHHbBIX AaHHbIX 0becriedeHMeM AOCTyMa K HAM TOSbKO Yepes cCUcTeMy ynpaBreHus
AaHHBIMU;

d) NpegnpuHMMaeMble Mepbl (HanpUMep, perncTpauus B 0TYETAX U KOHTPOSbHBIX XKypHanax ans nocneayto-
LLero aHanmaa) B criydae HapyLeHWiA Uni NomnbITK1 HapyleHuiA 6e30nacHOCTU Nonb3oBaTessiMu;

e) Nobble HapyLLeHWs U NOMbITKWA HapyLleHWst 6e3onacHOCTU Nofb3oBaTensiMu 6e3 ycTaHOBAEHHbIX Npu-
BUIErMIN JOIMKHBI ObITh 3aperMcTpupoBaHel A nocregyowero aHannsa.

4.9 Tpe6oBaHMsA K cOnNpoBOXAEHUIO yNpaBneHUs AaHHbIMU

TpebosaHMs MHDOPMaLMOHHBIX CUCTEM K YNPaBIEHUIO faHHBIMU, He 3aBUCSILLIME OT KOHKPETHBIX TpeboBa-
HWIA MHPOPMALIMOHHOI CUCTEMBI K XPaHEHUIO AaHHBIX U MaHUNYTIMPOBAHUIO UMU:

a) noaaepKaHne XXN3HEeHHOro LnKIa MHpopMaLMOHHBIX CUCTEM;

b) ynpaeneHue koHUrypaumei, ynpasneHne BEpcUsiMm U BapnaHTamu;

C) NapannensHas 06paboTka;

d) ynpaeneHue TpaHsakunsimu 6asbl AaHHbIX;

e) nogaep>kaHue 1 noBbILLEHUE NPOU3BOAUTENBHOCTY;

f) obpalLeHne K gaHHbIM;

g) paclumpeHne cpeacTs MOAEIMPOBaHUS AaHHbIX;

h) noaaep>xaHue pasnu4HbIX CPeacTB MoAenMpoBaHUs faHHbIX B UHTepdeince nonb3osaTens;

i) KOHTPOSIbHbIE XXYPHAsTbI;

j) BOCCTaHOBIIEHME;

K) noruyeckoe pecTpyKTypypoBaHue AaHHbIX;

[) peopraHmaaLms prU3NHecKon NnamsTu.

YnpaeneHue aaHHbIMU oBecrneunsaeT 0606LLEHHBIE CPeACTBa YAORNETBOPEHUS STUX TpeGoBaHWIA Tak, YTo-
6kl He 610 HeoBX0AUMOCTU paspabaTbiBaTh KOHKPETHLIE PELLEHUA AN KaXKA0M MHEOPMALMOHHON CUCTEMBI.
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4.9.1 NoanepxkaHue XXU3HEeHHOro LUKNa MHPOPMALMUOHHBLIX CUCTEM

Kaxxaaa npuknagHasa cuctema NpoxoauT KU3HEHHBIA LIMKIT, KOTOPbIA 0OLIMHO COCTOUT U3 HECKONbKMX thas.
JKU3HEHHBIN LMK MOXKET HAYMHATBLCS CO CTagun NITaHAPOBaHUSI MHPOPMALIMOHHOW CUCTEMBI, Ha KOTOPOW AOITPKHO
6bITb ONpeaeneHo, Kakve NpUKIaaHbIe CUCTEMbl HeOBXOAUMBI B OpraHU3aLmm, U 3akaH4nBaTLCS aHarIM3oM, Mpo-
eKTUPOBaHMeM, CO3aaH1eM, SKCTyaTaLmeil, nepecmMoTpoM’ 1 BoIBOAOM U3 aKkcrnyaTaLmu. B HacTosiLeM cTaH-
AapTe He AaHo TOYHOe onpeaerieHne TeEpMUHA «KU3HEHHDBIA LIKI» .

MopaepXaHne XXM3HEeHHOTo LMKITa MHOPMaLMOHHOW CUCTEMbI MPUBOANUT K YCTAaHOBMEHUIO TPEX TUMOB Tpe-
6oBaHn. Bo-nepBbIx, NpukiagHasi cuctema, BO3MOXHO, NoTpebyeT nepecmoTpa nocre nepexoaa Ha cTaguto
akcnnyatauum, 1 No3ToMy rMaBHLIMU TpeboBaHUAMN ABMSIOTCA (bYHKLMOHaNbHBIE BO3MOXHOCTM CUCTEMBI YrpaB-
NeHnA AaHHbIMW, HanpUMep CnocobHOCTL M3MEHUTL CxeMy Uiy npoLiecc. Bo-BTopbix, aTo TpeboBaHue peructpa-
Ly MHOPMAaLIMN O XKU3HEHHOM LMKIe 1 obecniedeHus CpeacTB yrpaBeHns AeaTeNlbHOCTLIO B Npeaenax Kakaon
cTagum 1 Mexay HUMU. B-TpeTbux, aTo TpeboBaHNe XpaHEHUsT, USMEHEHWUS U U3BIIEYEHUS PoLiecca U AaHHbIX NPy
yrpaBfneHn1 BepcusiMu.

4.9.2 YnpaBneHue KkoHcdbUrypauuen, yrnpaBneHue BepCcUsiMU U BapuaHTaMu

YnpasneHue KoHurypauuent BkioyaeT B cebsi AeaTenbHOCTb MO YNpaBieHnio UsMeHeHUsIMU koHdurypa-
Lun MHdopMaLIMOHHONM CUCTEMBI Ha BCEX aTanax XXU3HEHHOTO LKA 3a onpeaeneHHbIA nepuo speMmeHn. Crieay-
eT naeHTUMLMpoBaTh OTAeSbHbIE BEPCUM CUCTEMHOM KOH(PUrypaLIMmn B KOHKPETHbIE MOMEHTBI BpEMEHM, a Taloke
oTcnexuBaTb KOHPUrypaLmm Kaxxaon KOHKpeTHOM BEPCUN.

Ha pasnuuHbIx cTagusix )KM3HEHHOTO LKA MHEOPMaLIMOHHOW CUCTEMbI MOTYT MaparuiesibHO CyLLIeCTBOBATb
B pa3nu4HbIX chopmaTax nocTosiHHbIE AaHHbIe U npouecchl. Ha ctaauu nepecMoTpa B nepexodHbIA nepuog MoryT
napasnnenbHo CylecTBOBaTh CTapble U HoBble (hopMaThl AaHHbIX, CTapble U HOBbIE NPOLIEeCChI.

[se dbopmbl NpoLecca MOXHO CHATATb Pa3NUYHLIMA BapUaHTamMu. OTO 03HAYaET, UTO KaxKAbIA BapuaHT yaoB-
neTBopsieT cBoUM TpeboBaHUsIM (Hanpumep, B NpeACcTaBNeHUA COXPaHSAEMbIX aHHbIX B MaMSITU), HO HA OAWH
BapuaHT He NpeJHa3HaveH Ansi 3aMmeHbl pyroro.

4.9.3 NapannenbHas o6paboTtka

WHdbopmaLmMoHHas cucTema sIBNsieTcsl peCypcoM, KOTOPbI MOXET BbITb pacnpeaeneH Mexay HeCKOSTbKUMMU
nonb3oBaTensiMn 0gHOBPEMEHHO. DT0 TpeboBaHWe 0 NapasyienbHoNn 06paboTke CyWEeCTBEHHO, AaXe eCiv TOSb-
KO O/H NOsb30BaTe b BOBMEYEH B UCMOMb3oBaHNE MHGOPMaLMOHHOM cucTembl. JormkHa ObiTb paspaboTaHa 6o-
nee palpoHarnbHasa cucTema yrnpasneHUs 0QHOBPEMEHHO MOCTYNaloLWmUX 3anpocoB Nofb3osaTenen, UMerLmx
JocTyn kobLwmm aaHHbIM. Cpeaa ynpaeneHns AaHHLIMU A0SMKHA rapaHTUPOBaTh BbINOSIHEHWE OTAENBHOrO 3anpo-
Ca Kaxgoro norb3oBaTens B COOTBETCTBUM C UX NpeacTaslieHUeM 0 AaHHbIX.

MapannenbHble B3aMMoAeNCTBUS He A0MKHbI BIUATL APYr Ha Apyra, a napasnsenbHas 06paboTka He Aomk-
Ha BNUATb Ha LLeNToCTHOCTb AaHHbIX.

4.9.4 YnpaBneHue TpaH3akuuaMM 6a3bl AaHHbIX

TpaHsakuna 6a3bl 4aHHbIX ofipedenieHa Kak orpaHMyeHHas nocneaoBaTeslsHOCTb B3anMoaencTeui 6asbl
[AaHHbIX, KOTOpble BMeCTe 0bpasytoT Nornyeckyto eanHuLy paboTel. B cnyyasx o6HosneHWs 6a3bl 4aHHbIX TPaH3-
aKuma 6asbl AaHHbIX ABMSETCSA NOCneAoBaTeNbHOCTbIO LAroB 0GHOBMEHUA, KOTOPbIE M3MEHSIIOT codepkaHue 6asb!
AaHHbIX U3 0AHOr0 HeMPOTUBOPEUNBOro COCTOAHUA B Apyroe. OBHoBNeHHoe cocTosiHWe Basbl AaHHbBIX AOKHO
GbITb OLIEHEHO C TOYKM 3pEHUSA COOTBETCTBUSA cxeme 6asbl AaHHbIX 1, BO3MOXHO, MpaBuiam BNOXEHHbIX Npuknag-
HbIX NpoLeccos. B cooteeTcTBUM ¢ TecToM ACID Ha ka4ecTBO CUCTEMbI yCTaHOBIEHbI CrieaytoLume TpeboBaHus K
ynpasneHuio TpaH3akumsamMm 6a3bl JaHHbIX:

a) aTomapHocTb. Bxoasiume B TpaHaakLuio onepaumm (M3MeHeHUs1) AOSKHbI BbICTYNaTh BMeCTe Kak Heaenu-
Mas eauHuULa paGoTol, T.e. NMM60 BCe onepaLnm ycreLuHo saBepLuatoTcs B 6ase AaHHbIX, TMB0 oTMEHSAoTCS;

b) HenpoTueBopeumBocTb. Mocne 3aBepLUeHKs paboTel TpaH3akuus 6a3bl AaHHbIX OCTaBNsAeT 6a3y AaHHbIX B
HEMNpPOTUBOPEYNBOM COCTOSIHNN;

C) N30NMPOBAHHOCTb. MaMeHeHNs, OCyLLeCTBNEHHbIE TpaH3aKume 6asbl 4aHHbIX, 4OMKHbI GblTb HEBUANMBI
Ans noboii Apyroi napannensHon TpaHsakuum 6asbl 4aHHbIX M HA0BoPOoT;

d) aonroseyHocTb. COXpaHHOCTb M3MEHEHWI, COBEPLUEHHbIX TPaH3aKLMWeN, He3aBMCUMO OT COOEB 1 OTKA30B
cUCTEMBI.

Ob6ecneyeHue BbIMOHEHWS Takux CBOACTB TPaH3aKLIA MOEHTUMULMPOBAHO KaK KOHLENUWs «yrnopsao4mnsa-
emocTuy. MapannensHoe BbINOMHEHNE HECKOMBKUX TpaH3aKuMid 6a3bl AaHHBIX 4OMMKHO ObiTh SKBUBANEHTHLIM B
TOM CMbICIE, YTO UX NapannenbHoe BbiNoNHeHWe AOMMKHO BbiTb TakuM xe, Kak ecriv 6bl OHU BbInn BbINOHEHbI
nocnegoBaTesibHo.

) B daHHom criyqyae nepecmomp eknrodaem 6 cebsi OopabomKy u cogepuweHecmeosaHue. [pumed. repes.
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4.9.5 NopgaepkaHue N noBbILLEeHUEe NPOU3IBOAUTENBLHOCTHU

Heo6xoaMmo cozgaBaTh BOSMOXHOCTMW AN YNyULIEeHWs NPOU3BOAUTENBHOCTM MTo60oii MHdopMaLMOHHON
CUCTEMbI: MPUKMAAHON CUCTEMBI, CUCTEMBI CIOBaPEI UM CUCTEMbI, B KOTOPOW MHTErpUpOoBaHkbl 06e cUcTeMbl.

OCHOBOI TaKVX YNyHLLEHWA ABNSIETCA HaKoMNIeHe CTaTUCTUHECKMX AaHHbIX O YacTOTe UCNOMb30BaHNUSA NPo-
LieCCOB M YacToTe AoCTyna U U3MeHeHW B 06bekTax gaHHbIX.

4.9.6 O6paweHune K gaHHbIM

Bce gaHHble B cpege 6a3bl AaHHBIX AOMMKHBI BbITb YHUKANbHO OTAMYUMBIMK OT APYrUX AaHHbIX B TON Xe
camoii cpeae 6asbl gaHHbIX. [py HeoBx0aMMOCTU A0MKHbI ObITb BBEAEHBI OrpaHUYeHUs, JeACTBYOLWNe 0 TeX
rnop, Noka naeHTUdnKaLna He cTaHeT YHUKANbHOM.

Nms gaHHbIX MoXeT BbiTb Ha3HauYeHo NoMbL30BaTeNeM UM CUCTEMON yrpasneHns 4aHHBIMU. B nocnegHem
criyvae UMsi MOXET He UMETb Kakoro-nnbo sHavyeHus Ans nosnb3osaTens.

TpeboBaHWe NPUCBOEHWUS UMEHI CYLLIECTBYET AN NPUKNaAHBIX CUCTEM, CUCTEM crioBapeit U MHopMaLoH-
HOW cUCTeMbI Apyrux TUnoB. Ecnv nmeeTcs 6onee Yem ofHa cpefa 6a3bl AaHHBIX B KOMIMLIOTEPHON CUCTEME, TO
TpebyeTcs, YTobbl 04Ha cpeaa oTM4Yanacs oT ApYron.

4.9.7 PacwupeHue cpeacTB MoaenuMpoBaHus AaHHbIX

CpeacTtso MoaenMpoBaHna AaHHbLIX MOXeT ObITb TUMOBLIM 45151 CUCTEM YrpaBreHus AanHbIMU. OgHoBpe-
MEHHO MOXET BO3HUKHYTb TpeBoBaHNe yBeMYeHNs TUMOB AaHHbIX U CBA3aHHbLIX ¢ HAMK NpoLeccos. Mpumepom
aToro TpeboBaHUsA ABNAETCA NofHaa 06paboTka TekcTa COBMECTHO ¢ 06paboTKoM CTPYKTYPUPOBAHHBIX AaHHbIX.

4.9.8 Mopgep:xaHue pasnU4YHbIX CpedcTB MoAeNMpPOBaHUSA AaHHbIX B UHTepdeiice nonb3oBa-
Tens

Monb3oBaTens MOXeT oTAaTb NpeanoyTeHre dopmaTty 06paboTku AaHHBIX, NpeJyCcMOTPEHHOMY cpedcTBa-
MW MOZENMPOBaHNUA AaHHbIX, OTIIMYHOMY OT hopMaTa cucTeMbl yripaBneHus gaHHeIMA. [oaToMy Mexay ykasaH-
HbIMW ABYMSA chopMaTamm A0SDKHO ObliTb YCTAHOBNEHO B3aUMHO-0HO3HAYHOE COOTBETCTBUE.

4.9.9 KoHTponbHbIe XypHanbl

Heobxoammo obecneunTb coxpaHeHne sanvcer 06 ycnelHbiX USMeHeHUsIX AaHHbIX B 6a3e AaHHbIX, a B
HEeKOTOPbIX CrlyYasix BO3MOXHO BeAeHWe 3arnucy o TpaH3akuusx, KoTopble 3anpaluvBaioT AaHHbIE U FeHepupyoT
oT4eThbl. DTa 3anucb MOXET BKtoYaTb B ceB6a COOTBETCTBYIOLME 3HAYEHWUS AaHHbBIX, NOAPOBHOCTIN TpaH3aKLum 1
naeHTUdbMKaLMo Nonb3oBarens. Takne KOHTPOSIbHLIE XKypHaIlbl MOryT 6b1Tb 0popMneHbl Ana BCex AaHHbIX 6a3bl
AaHHbIX W/MNn A4ns AaHHBIX N36paHHBIX TUMOB WU 3K3eMMIISIPOB onpeAeneHHbIX AaHHbIX.

4.9.10 BoccTaHoBneHue pacnpegeneHHon 6a3bl AaHHbIX

Basa gaHHbIX AOMKHA UMETb BO3MOXKHOCTb BO3BPALLEHMS K PeALLECTBYOLEMY HENMPOTUBOPEYNBOMY CO-
cTosiHMIo. DTO TpeBoBaHWe MOXET BO3HUKHYTb M3-3a OLLIMBOYHBIX TPaH3aKLMWIA, CACTEMHOro 60 UNu NoTepu xpa-
HUMbIX gaHHbIX. [na yaosneTBopeHua aTux TpeboBaHniA MoryT 6bITb UCMONb30BaHbI Pa3fiNyHbLIE MEXaHU3MBbI,
TaKue Kak 3anMcb BCEeX U3MEeHEeHWU, NpoBeieHHbIX B 6a3e AaHHbIX, U coxpaHeHWe pe3epBHbIX Konuii Bcen 6asbl
[AaHHbIX UINK ee YacTu.

4.9.11 Jloruveckoe pecTpyKTypuUpoBaHue AaHHbIX

Jornyeckoe pecTpykTypupoBaHue AaHHbIX — 3TO NMPOLIECC U3MeHeHus onpeaeneHnsa gaHHbIX nocne uc-
Nnonb3oBaHNst MHOPMAaLMOHHON CUCTEMbI B TEYEHUE HEKOTOPOTo BpeMeHU. MameHeHne MoxeT OblTb AONOSTHEHU-
€M K cyLecTBYIoLLEeMyY onpeaeneHunio AaHHbIX UMK MOXET 3akroyaTh B cebe MoaudukaLmio YacT cyLecTByto-
Liero onpeaeneHns AaHHbIX.

BHeceHwue aononHuTensHon MHopMaLmmM o6bIMHO 3aTparMeBaeT ToMNbKO Te NpUKaAHbIe NpoLeccesl, KoTopble
UCMONb3yT U3MEeHeHHble AaHHble. OgHako onpeaeneHHble MoavduKaLLMmM MOTyT 3aTPOHYTh CyLLIECTBYHOLLIUE Of-
peneneHns AaHHbIX, U HeOBX0ANUMO rapaHTUPOBaTh B paMKaX PeCTPYKTYpU3aLmnm, UTO aHHbLIE U cXxema SIBNSoTCS
cornacoBaHHbIMW.

4.9.12 PeopraHusauun ¢rusnyeckon namaTu

PeopraHuzaums usnyeckon RamaTv — 3T0 NpoLecc U3MeHeHNUs1 NpeacTaBneHns NOCTOAHHBIX AaHHbIX Ha
HocuTene AaHHbIX.

4.10 JononHuTenbHbIe 3KCNNyaTauMoHHbIe TpeboBaHUA ANA NogaepXXaHUs ynpaBrneHUs AaHHbIX
B pacnpegeneHHon uH¢gpopMaLUOHHOW cUcTeme

Kpome akcnnyaTaumoHHbix TpebosaHniA MHOpMaLMOHHOM CUCTEMBI, CYLLECTBYIOT TpeboBaHUs, NpeabsiB-
naeMble pacnpeaeneHHon MHPopMaUMOHHON cucTeMoit. B aTux criydasix ynpaensiemMble AaHHbIE COXpaHSIloTCA B
Gonee YeM 0gHOWN KOMMbLIOTEPHOM CUCTEME.

B pacnpeaeneHHon uHopMaUMoHHON cucteMe AaHHble, NpuHaanexalme oqHoil MHopMaLMoHHO cucTte-
Me, pacnpeaensoTcs Ha ABe unu 6onee cpepbl 6a3bl 4aHHbIX, KaKgas U3 KOTOPbIX HaxoAWTcsl HA OAHOM
KoMMbloTepe.
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BoamoxHa cuTyaLms, koraa sanpallBaeMoi CTOpoHe Hen3BecTHa MAEHTUMHOCTb CUCTEMBI, 3anpallnBato-
Ler ycnyry. AnbTepHaTMBHO 3anpaluvBaemas ycryra MoXeT 6biTb JOCTYNHA U3 MHOXECTBA BblYMCIIUTENbHBIX
YCTPOWCTB, XpaHALWMX AyOnmMpoBaHHbIe gaHHbIe.

AkcnnyaTaunoHHble TpeboBaHwWs, cBsizaHHbIe C pacrnpeaensieMbiMi 4aHHbIMU, criedyroLme:

a) ynpasneHue pacnpeaeneH1em;

b) ynpasneHue TpaHaakuuel 6a3bl AaHHbIX;
CBSI3b;

BKCMOPT/UMMNOPT;

Hes3aBNCMMOCTb pacnpeaeneHns;

f) aBTOHOMHOCTL CUCTEMBI;

g) BoCcCcTaHOBMEHWE pacnpeaeneHHon 6asbl gaHHbIX.

HekoTopble 13 3TMX TpeboBaHWiA Taloke NPUMEHUMBI K MHEOPMaLIMOHHOM cucTeMe, KoTopast BKIHaeT B cebs
6onee yeM ofHy cpeany 6a3bl 4aHHbIX B Npedenax oTAeNbHOW KOMMbIOTEPHOW CUCTEMBI.

MepBoe TpeGoBaHWe OTHOCUTCA K CTEMNEHW YNpaBneHna pacnpeaeneHnem daHHblX, KOTopasi BapbupyeTcs
Mexay ABYMSs KpanHOCTAMM:

a) C 04HOMN CTOPOHbI, OTCYTCTBYET YNpaBrieHune pacrpegeneHnem AaHHbIX. 3TO 03HaYaeT, YTo KaxabIi Npu-
KnagHol NpoLece HeceT OTBETCTBEHHOCTb 3a NAeHTUNKALMIO UMeHW (onpeaeneHne MecToHaxoXaeH s He ABMs-
eTcs 06si3aTenbHbIM) cpedbl 6asbl AaHHbIX, B KOTOPOW A4OCTYNHBI Bce Heobxoanmble daHHble. Kaxaas cpeaa
6a3bl JaHHLIX aBTOHOMHA;

b) ¢ Apyroi cTopoHsbl, pacnpegeneHune AaHHbIX Ha ABe U 6onee cpedbl 6a3bl AaHHBIX MOSIHOCTLIO CKOOP-
ONHUPOBAHO A0 CTENEeHK, MPY KOTOPO MPUKNaaHON NPOLECC He 3HaET, Kak AaHHble (hakTUHeCcKU pacrnpedeneHsi.
CoBOoKyMHOCTb BCEX AaHHbIX paccMaTpuBaeTCsl Kak pacnpeaeneHHas 6asa agaHHblx. Takas pacnpegeneHHas 6asa
AaHHbIX AOMKHA YNpaBnsTeCs BHYTPEHHE HEMPOTMBOPEYMNBO 1 COOTBETCTBOBATbL ONpeaesieHNsIM B O4HOM CXeMe.
OTa cxema MOXeT BbITb 10 HEKOTOPOW CTENEHW pacnpeaeneHHON.

Bropas knaccuukaLmsa 0THOCUTCA K CLeHapUaM pacnpegerneHunsi, KoTopble ON1CLIBaT creayowme asnb-
TepHaT1BHbIE NYTWN Pa3paboTKX U pa3BUTUS pacnpeaeneHHoN MHopMaLMOHHON CUCTEMBI:

a) pacnpegeneHHyro cuctemMy 6asbl 4aHHbIX, B KOTOPOW cocTaBHble cpedbl 6a3bl aHHbIX CNPOEKTUPOBaHbI
TakMm o6pasom, YTO BO3MOXKHO B3auMoAencTBMe Mexady ool Ux napow;

b) cuctemy 6a3 gaHHbIX, B KOTOPO ABe Unn Bosee oTAeNbHO CNPOEKTUPOBaHHbIE CUCTEMbI Ba3 AaHHbIX
06beanHeHbl B onpeaenieHHoOM cMbIciie Nocne nepuoga pasaesibHoro UCnonb3oBaHus U chopMUpoBaHbl AN
byHKLMOHUPOBaHNSA OOHO pacnpeaenieHHon cuctemel 6a3 gaHHbIX;

C) cUTyauuio, B KOTOPOI kaxkaan cpeaa 6asbl AaHHbLIX COOTBETCTBYET MHOXECTBY CTaHAAPTOB W, CrieoBa-
TenbHO, MOXeT B3aUMOASNCTBOBATL (BEPOSITHO, Ha CNeLnansHOW OCHOBE) ¢ ApYrMMU cpefiamu 6a3 AaHHbIX, KaX-
[0an U3 koTopbIX Gbliia CNPOEKTUPOBaHa OTAESBLHO, HO COMMacHO OIHUM M TeM e CTaHaapTam.

4.10.1 YnpaBneHue pacnpeaeneHueM gaHHbIX

YnpaeneHue pacnpeaeneHnem aaHHulX BKoHaeT B cebs ynpasneHue dparmeHTaLmen u pennvkaLmeil.

B 3aBUCMMOCTM OT Lienei 1 BO3MOXHOCTEN pacnpeaeneHns AaHHbIX (hparmeHTaLmIo OCyLLEeCTBISIOT B pac-
npeaeneHHoln 6ase gaHHbIX paznuyHbIMK cnocobamu. OB6LIMHO BeIAENAoT ABa cnocoba dpparmeHTaLmMmn — ropu-
30HTanbHyo parmeHTauuio, B KOTOPOW pacnpegeneHne opMUPYIOT U3 BCEX TUMOB AaHHbIX OAHOM 3anucu, 1
BepTUKanbHYH hparmeHTauuio, B KOTOPOK pacnpeaeneHne hopMUpytoT U3 aHHBIX OAHOMO TUNa BCeX 3anucei.

Mpw ropuzoHTanbHoM hparmeHTaumm kaxaasa cpeaa 6a3bl AaHHbIX BKoYaeT B ce6s AaHHble BCeX TUMOoB,
Heo6xoaMMble ANA NPUKNaaHOro npouecca.

BepTukanbHasa pparMeHTaums No3BonsAeT 3anncbiBaTk Ha KOHKPETHOM BbIMUCTTUTESTEHOM YCTPOWCTBE TOSLKO
[OaHHble KOHKPETHOro TUNa, HeobxoauMble ANA NPUKNagHOro Npolecca.

MoryT 6bITb NPUMEHeHbI Takne cnocobbl pacnpeaesnieHns aHHbIX:

a) 6e3 cpparmeHTaLL;

b) ¢ ncnoneb3sosaHMem ropusoHTarLHON pparMeHTaLuu;

C) C Ucnonb3oBaHNeM BEpTUKaNbHON dparMeHTaumu;

d) c ucnonb3oBaHNeM KOMBUHaLN FOPU3OHTANBHON U BEPTUKASIbHOM dhparMeHTaLImMu.

Ecnm dbparmeHTaumna noanepxusaeTca B pacnpeaeneHHon cpeae, To He TpebyeTcs, 4To6hl Nonb3oBaTesb
WHOPMaLMOHHOM CUCTEMBI 3Har, KaK faHHble (oparMeHTUPYHOTCS UK pacnpeaensitoTCs MeXay KOMMNbIOTEPHLIMU
cucTemMamu.

[nsi NoBbILLIEHWA NPON3BOAUTENBHOCTU WIN 3aWWMTbLI 0T CO0s KOMMbLIOTEPHO cUCTEMBI Heobxoaumo obecne-
YNTb KOMMpOoBaHUe Bcelt 6asbl AaHHbIX UK ee YacTel. Takue pennmkaLnoHHbIe AaHHbIe MOTYT GbITb COXpaHeHb! B
KOMMbIOTEPHOW CUCTEME, OTJIMYHOW OT TOW, B KOTOPOW AaHHble NepBoHaYarbHO Gbinv co3aaHbl, U B AarnbHenwem
OOIpKHbI BbITh ynpaensieMsl. TpeboaHue Ans doparmeHTauum Moxet 6biTb 06beanHeHo ¢ Tpe6oBaHMeM pennnka-
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LMK TaK, u4Tobbl KOMMU MHOXeCTBa hparMeHTOB HazHa4anuch B Ase Unn 6onee cpeabl 6a3 gaHHbIX. MHdopmaums
O TOM, Kakve AaHHble B Kakol cpefe AaHHbIX TpebytoTcs, AomkHa GbiTh AOCTYMHa (MPSMO UM KOCBEHHO) B
Kaxkgown cpefe.

HeobxoaymMo MMeTb BO3MOXHOCTb YNPaBATb COAePKUMbBIM PennvkaLluni, korga AaHHble 0GHOBNAOTCS.
AnropuTmbl, obecreyvBaroLe KOHTPOMb PenMKaLWi, AOMKHbI Takke rapaHTUpoBaTb OGHOBNEHUS B TpaH3-
aKkumnX.

4.10.2 YnpaBneHue TpaH3akuuen 6asbl gaHHbIX

Heobxo0amMmo cMHXpOoHWU3NMpoBaTh AeACTBUS NTOKaNbHbLIX CUCTEM YNpaBeHWs TpaH3akuMen, YTo No3BonuT
rapaHT1poBaTh, YTOObLI U3MEHEHNS B pacnpedeneHHbIX AaHHbIX 3aKaHYMBaNUCL HEMPOTUBOPEUMBLIM COCTOSIHNEM
ANs kaxgon 6a3bl AaHHbIX, a Takke A Bcex 6a3 AaHHbIX.

O6paboTka B O4HON KOMMBIOTEPHON CUCTEME MOXKET BbIThb BbINOHEHa 0AHOBPEMEHHO C 06paboTKo B ApY-
roi KoMnbOTEPHOW cucTeMe 6e3 BNNSHNA Ha LIeSIOCTHOCTb AaHHbIX B KaXKA0W M3 KOMMbIOTEPHbBIX CUCTEM.

4.10.3 CBAa3b

Heobxoammo obecneyntb MHGOPMaLMOHHLIM CMCTEMaM CBS3b APYT C APYroMm.

[ns obmeHa obbekTamn gaHHbIX HeobXoanMo, YToBbl CPeACTBO MOAEIMPOBaHMWS AaHHbIX, B COOTBETCTBUM
C KOTOPbIM 06 bEKTbI AaHHBIX CTPYKTYPUPOBaHbI, BbINI0 UCTIOMNb30BaHO B K2XKA0N U3 KOMMBIOTEPHBIX CUCTEM.

Heobxoammo nmeTb cpeAcTBa, NpeaoTBpaLLatoLlme NoTepo LenocTHoCcT 6a3 gaHHbIX U3-3a cbosa cBA3n
cnegylowmx BMAoOB:

- coobLeHne NoTepsIHO BO BPEMsI nepeaadu;

- coobLueHne He MOXET MOCTYNUTL B HaanexalleM Buae 1s-3a olMBoK TpaHCaumm (nepegadn) U petTpaH-
cnsiLum (NOBTOPHOM Nepeaavn);

- NpU HekoTopbIX 0bcToATENBCTBAaX COOM CBA3N TPYAHO OTANYUTL OT ¢60S5 HA YAaNeHHOM BbIMUCIUTENBHOM
ycTpoicTBe.

Ona npegynpexaeHns Notepu LenocTHOCTH 6asbl AaHHbIX U3-3a NoaobHbLIX c6oeB cneayeT onpeaenvTb
Heobxogunmyto cTeneHb Ay6nnposaHns gaHHbIX.

4.10.4 3kcnopTt/MmMnopTt

JaHHble 3KCnopTUPYOTCS U3 OAHON cpeabl U UMMNOPTUPYIOTCA B Apyryto. [na atoro Heo6xoanumo umeTb
KOMUIo YacTu UK Bceit 6asbl AaHHbIX ¢ onpeaeneHneM AaHHbIX Unn 6e3 Hero. OgHaXkabl 3KCNopTUpyeMble AaH-
Hble MOTYT ObITb UMNOPTUPOBaHLI BO MHOMWE ApYrvie cpefbl, eciiv 310 TpebyeTcs, a Takke MoryT GbiTe COXpaHeHbl.

4.10.5 HezaBucumocTb pacnpegeneHus

MpukNagHoM NpoLecc AOMKEH MMETb AOCTYN K AaHHLIM B pacnpeaesieHHon 6ase gaHHbIX TakuM obpaszom,
4yTObbI OH He 3aBUCEN OT TOro, Kak MOryT BbITb pacnpegeneHsl AaHHbIE.

MpuknagHslie NpoLecchl A0IPKHbI BbITb HE3aBUCUMBIMU OT pacnpeaeneHns AaHHblX. CyllecTByeT HeCKONb-
KO BMOOB He3aBUCUMOCTU pacnpegeneHus. B cnyyae nokanebHon He3aBUCUMOCTN NPUKIAAHON NPOLLECC AOMMKEH
3HaTb O CYLLECTBOBaHWUW pasnudHbIX chparMeHToB B pacnpeaeneHHon 6ase gaHHbIX, HO He MX MECTOMNOSOXEHMe.
Mpwy Npo3payHOCTV hparmeHTaLWmn NPUKNaAaHOM NPOLIECC He HY)XAaeTCA B 3HaHUU O CYLLIECTBOBaHUN (hparMeHTOoB.

4.10.6 ABTOHOMHOCTb CUCTEMBbI

B HekoTopbIx pacnpeaenieHHbIX MHPOPMaLMOHHBLIX CUCTEMaX TPebyeTca aBTOHOMHOCTL KOMMLIOTEPHON CK-
CTeMbI, XpaHsLwen pacnpeaeneHHble AaHHble . ABTOHOMHasA KOMMbIOTEpHas cucTema AosmkHa bbiTe cnocobHa dyH-
KUMOHMPOBATL HE3aBUCUMO OT APYIvX KOMMbIOTEPHBIX cUCTeM. Takoe TpeboBaHue OTHOCUTCA K TpeBoBaHUo UMETb
1 UCMOSb30BaTh AOCTYN K AaHHLIM BO BpeMsi CO0eB CBA3N U BOZHUKHOBEHWUA aAMUHUCTPaTUBHbIX Npobnem, Ha-
npuMep CBA3aHHLIX ¢ ByxranTepckum y4eToM U/nnm ycTaHoBneHneM NoAMHHOCTU Nofb3oBaTenein.

TpeboBaHus, yCTaHORMEHHbIE AN aBTOHOMHbIX KOMMNBIOTEPHBIX CUCTEM B pacnpeaeneHHon HgopmaumoH-
HOI1 cucTeMe, NpelycMaTpUBatoT Takke YCTaHOBNEHWE CYLLECTBEHHbIX TPEBOBaHWI K yNpaBneHWio AaHHBIMU 419
Takol NHOPMaLIMOHHON CUCTEMBI.

4.10.7 BoccTaHoBneHue pacnpepeneHHon 6a3bl AaHHbIX

MoauduumpoBaHHble AaHHble, pacrpeeneHHblie B 6onee yeM ogHol 6ase gaHHbIX, 4OMMKHbBI BbITb BOCCTa-
HOBMEHbI TAKUM cnocoBoM, YToGbI MoMyYeHHbIe pe3ynbTaThl HAXOAUUCH B HENPOTUBOPEUMBOM COCTOSIHUM C Ba-
301 AaHHbIX.

4.11 Cucrembl cnoBapen

OTHOCUTENBHO YNpaBieHnst AaHHLIMU, CBA3aHHBIMU C AaHHBIMU 06 NHOPMAaLIMOHHBIX CUCTEMaX, CyLle-
CTBYIOT MHOrouncneHHble TpeboBaHuA. T AaHHbIe YNpaBnsanTcA cneunansHon MHGOpMaLIMOHHON CUCTEMOR,
HasblBaeMO CUCTEMON crioBapei.

YTo6bl 0TNMYaTh 0coBYHo Liefb CUCTEMbI CIIOBapen OT Lienei Apyrx MHOPMAaLIMOHHBIX CUCTEM, NocriegHue
HasbIBatoT NPUKNagHLIMK cucTeMamn. Cuctema criosapel — UHOPMaLMOHHas cuctema, cogepallas AaHHble
06 ogHoi Unn 6onee NpukNagHolk cucTeme.
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Mpumepamm TpeGoBaHUit, OTHOCALLMXCS K 061acTU NpUMEHEHNS CUCTEMBI CrioBapeit, ABNsoTca TpeboBaHus
K NoaaepKKe XU3HEeHHbIX LUKIOB, YNpaBrieHuo BePCUAMU, yrnpasiieHnio KoHbUrypaumen, ayauTy n TeXHOorm
paspaboTku.

5 YPOBHM AaHHbIX U COOTBETCTBYHOLWLME NMpoLecChbl

5.1 Lenb

Llenbto HacTosLero pasaena ABnNseTcs onucaHue CTPYKTYpbl faHHbIX B COOTBETCTBUW ¢ TpeboBaHUAMMU
HacTosiLLiero cTaHaapTa € TOUKW 3peHUA COOTHOLLEHUA AaHHLIX APYT € APYrOM 1 CBA3WU CO CTPYKTYPOIA npoLiecca.

5.2 Napa ypoBHen

KoHCTpyKums «napa ypoBHen» ABnsieTcsl Cnocobom onncaHus cessen Mmexay 6a3on AaHHbIX U CXEMOWA.
Mpadmueckoe npeacTaBneHne (PUCYHOK 2) MPUMEHAOT ANS WnnocTpaumm cBsaau 6asbl JaHHbIX € ee
onmcaHmem.

Cxema

Basa naHHbIX

PucyHok 2 — CTpykTypa «napbl ypOBHEW»

BrinsiHWe KOHCTPYKLUM «Mapa ypOoBHEN» COCTOUT B TOM, UTO Kaxaas 6a3a AaHHbIX COOTBETCTBYET CTPYKTYpe
[aHHbIX, onpeaenieHHo B CBSI3aHHOM ¢ Hell cxeMe. 3HaveHns AaHHbIX B 6a3e AaHHbIX MoryT obpabaTteiBaTheA
TOMbLKO NpoLieccamn MaHUMYIMPOBaHUS AaHHBIMI, COOTBETCTBYHOLLMMU cxeme 6asbl AaHHbIX. CxeMa ycTaHasu-
BaeT TOYHYo hopmMy paspelueHHon 06paboTku. [oaToMy KOHCTPYKLUS «Napa YpOBHEN» UINoCTpupyeT cnocob
[OCTVXXEHWSI HENPOTUBOPEYUBLIX ONEpaLiA MaHUMYIMPOBaHNSI AaHHLIMU.

MpeacTaBneHne U UHTepnpeTaLus 3HavyeHUiA 4aHHbIX 3aBUCAT oT cxeMbl. O6paboTka He MoXeT BbITb Ocy-
LlecTBMeHa 40 Tex Mop, Noka cxeMa He ByaeT onpeaeneHa v akTMBupoBaHa. Ecnv TpebytoTca nsmeHeHns B
cxeme, To COOTBETCTRYIOLAs ell 6a3a faHHbIX AoMMkHa ObITb M3MeHeHa TakuM 0bpasom, YTobbl COXPaHUTbL HENPo-
TUBOPEUMBOCTD.

5.2.1 O6beanHeHne B 6Noku nap ypoBHen

KoHkpeTHasi cxema He TOMbKO onpeaensieT gaHHble, HO U cama siBnsieTcsl HabopoM CIOXHBLIX 0OBLEKTOB
OaHHbIX, KOTOpbIE AOIDKHbI BbITh CO3AaHbI M 3aLlMLLeHbl U MOryT BbITb MoandMLIMpoBaHLl. CpeacTea yrnpasreHus
[aHHBIMU MpUrodHbl Ans yrnpaeneHns cxemamn. Cxema B nape ypoBHen MoXeT ObiTb NpeacTaBneHa B 6ase
OaHHbIX 6oree BbICOKOro YPOBHS, CTPYKTYpa AaHHbIX KOTOPOW MOXET BbITb onpeaeneHa cxemon 6onee BbICOKOro
ypoBHs. OTa 6aza AaHHbLIX 1 CXeMa COCTaBNsSOT Apyryto, 6oree BeICOKYO Napy ypoBHeW. [Be napkbl ypoBHEN
MOTyT BbITb «06bEANHEHHBIMU B BNTOKN», KaK NOKa3aHo Ha pUCyHke 3.

B cooTBeTCTBUM C pUcyHKOM 3 6asza AaHHbIX-1 cornacoBaHa co cxemoi-1. [aHHble B 6ase AaHHbIX-1
MoryT 6bITb 06paboTaHbl NpoLeccamn MaHUNYIMPOBaHUA AaHHbIMW, KOTOPblEe COOTBETCTBYIOT cxeme-1. Basa
OaHHbIX-2 COOTBETCTBYET CXeMe-2, a AaHHble B 6a3e AaHHbIX-1 MoryT 6b1Tb 06paboTaHbl NpoLieccamn MaHUMy -
poBaHUsl faHHbLIMK, KOTOpble COOTBETCTBYHOT cxeMe-2. [peacTaBneHne cxembl-1 B 6a3e gaHHbIX-2 ABMsIeTCA
ncxogHol cxemol. UcxogHasi cxema MoXeT BbiTb BblbpaHa 13 6a3bl 4aHHbIX UKW, HAoBopOT, NofydeHa nyTem
MaHUMyNMPOBaHUst AaHHBIMU TOYHO TaK e, Kak 1 ftobble AaHHble B 6a3e AaHHbIX.

[IBe napbl ypoOBHEN HaXoAaTCA Ha pasHbIX YPOBHSX onpedesieHns gaHHblX. Ecnv cxema-2 (cm. pucyHok 3)
MOXET ObITb NpeAcTaBneHa B dopMe AaHHBIX CTPOKU, 3anMcaHHbIX B 6ase AaHHbIX, TO NMPUHLMM BroknpoBaHus nap
YPOBHEN SIBAAETCA PEKYPCUBHBIM U MOXET BbITb UCMONb30oBaH AByMs 1 6ofee napaMmu ypoBHei. PekypcueHoe
npyuMeHeHne JomMKHO BbITb MpekpalleHo, Korga onpeaeneHne faHHbliX 6onblle He MOXET ObiTb Moguduum-
poBaHo.
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Cxema-2

Bbasa faHHbIx-2
(BkntoyaeT B cebs Cxema-1

npeacraenexHne
CcXxeMbl-1)

Basa gaHHbIX-1

PucyHok 3 — O6beanHEHHbIE B 610K/ Napbl YPOBHEN

5.2.2 PekypcnBHOe ncnosib3oBaHMe nap ypoBHei

[ns noTeHuManbHO CMOXHbLIX Nap YpOoBHelN TpebyeTcs MexaHM3M CCbIIKU Ha KaxAblli ypoBeHb. Obume
apnbikn (N), (N+1) 1 T.4. uCNoNb30BaHbl B HACTOSILLEM CTaHAapTe A8 OTpaxeHus 60n1ee BbICOKMX YPOBHEN Npu
paccMoTpeHun o6LLMX CBONCTB.

BnokupoBaHve nap ypoBHEil NpoMCXOAWT C MOMOLLbI0 CBA3bIBAHUS CxeMbl napbl ypoBHeli (N) ¢ 6a3oii
JaHHbIX cnegytouleil napbl ypoBHeit (N+1). MepBasa napa ypoBHei Ha3sbiBaeTca cxemoli (N), BTopas — 6a3oii
AaHHbIX (N+1).

0O606LeHHOe 610KMpOBaHKe Nap YPoBHER ¢ UCNonb3oBaHMeM 0603HaYEHNI NPUBEAEHO HA PUCYHKE 4.

(N +1)
Cxema

(N +1)

Ba3a gaHHbIX N
Cxema

basa gaHHbIX

PucyHok 4 — O606LLeHHOEe 6/10KMPOBaHNE Map YPOBHEW

5.2.3 Onepauun ¢ ncnosib30BaHMeM nap ypoBHEiA

Peannsauus 6asbl gaHHbIX BKAOYaET B cebs npouecchl cCo34aHns U CONPOBOXAEHUSA onpeaeneHunii gaH-
HbIX. 3TN onpeAeneHns CTaHOBATCA JOCTYNHbIMU 415 NPOLLECCOB MaHUMyINPOBaHNS AaHHbIMU. 3aTeM AO0/DKHbI
6bITb BbIMO/IHEHbI ONepaLun BbIGOPKY 1 MoANMUKaLNN faHHbIX B 6a3e AaHHbIX.

PucyHok4 nnnoctpupyeT ykasaHHble Bbllle Npouecchl criefyowmm 06pa3om:

a) 6a3a fgaHHbIX (N) npeacTtaBnaeT gaHHble, (DaKTUYECKN NpefHa3HauvyeHHble ANA MaHunynpoBaHus Ha
yposHe (N);

b) cxema (N) npeacTasnseT cxemy, CNOCO6HYI0 ynpasnsaTb npoueccamu, COOTBETCTBYOLWMMU Nape ypoBs-
Heln (N). 3Ta cxema cogepXuT onpeaeneHms AaHHbIX TONbKO ANs 6a3bl gaHHbIX (N);

c) 6a3a gaHHbIX (N+1) cogepxunT onpefeneHuns gaHHbIX, KOTopble 6blav co34aHbl B MpoLecce NPoOeKTnpoBa-
HMA 6a3bl fgaHHbix (N) n nogaepxueanncb Npyu PYHKLMOHUPOBaHUN cucTeMbl. basa gaHHbix (N+1) MOXeT Takxe
cofepxaTb Apyrne AaHHble, Takme, Hanpumep, Kak onMcaHusa 3TUX onpefeneHnin 1 NPoekTbl 3TUX AaHHbIX, U
TpeboBaHuMA K npoueccam, KOTOpble UX UCMOJIb3YIOT;
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d) 6aza gaHHbIx (N+1) MOXeT cogepxaTb NpeacTaBneHns ogHon unu 6onee cxemel (N) B ucxogHoli doopme.
Mocne Toro Kak ogHa 13 aTnx UcxoaHbIx cxem (N) Gbina BolibpaHa, MOXeT BbITb UCMOMNb30BaH aKTMBUPOBaHHbI
npoLecc KOHBEPTUPOBaHWS UCxo4HOM cxembl (N) B chopMy, HasbiBaeMyto 06bEeKTHOW CXeMOM, TakuM oGpasom,
YyTO6b! MOrna 6bITh 3anofHeHa cooTseTCTBYOLLas eli 6asa AaHHbIX (N). VicxogHas cxema (N) MOXeT ObITb akTUBU-
posaHa 6onee Yem oavH pas, 1 Kaxkaas aKTUBaLMs cosfaeT oTAelbHYo 06bekTHyto cxemMy (N) ¢ cooTBeTCTBYO-
e 6azon gaHHbIX (N), koTopas MoXeT BbITb 3anosiHeHa ¢ UCMOoMb30BaHWEM NMPOLLECCOB MaHUNYMPOBaHNA daH-
HbIMW.

CbnokvMpoBaHHasa napa UMeeT Camblil HU3KUIA YPOBEHb, €CIN AaHHble Ha 6oree HU3KOM YPOBHe He cofep-
XaT AaHHbIX O CXEME U ee KOMMOHeHTax W1, CrieaoBaTenbHO, He MOTyT BbITh akTMBMPOBaHbI. JTa Napa ypoBHeN
AIBNAETCS TOrAa YacThbio NPUKIagHOM CUCTEMBI, @ AaHHbIe Ha 6oee HU3KOM YPOBHE MO OTHOLLEHUIO K 3TOI Nape
YpPOBHe ABNAIOTCSA NPUKIaaHon 62301 AaHHbIX.

CobnokunpoaHHas napa UMeeT caMblil BbICOKWI YPOBEHb, ECIN cxeMa Ha 6oriee BbICOKOM YPOBHe He 3arnu-
caHa B 6a3e AaHHbIX 6oree BbICOKOro YPOBHS. 3Ta cxema ABNSAeTC Torga HesiBHOW B CpeACcTBE MOAENMPOBaHUSA
OaHHbIX, UCMOMb3YyeMOM CUCTEMON YrnpaBneHUs AaHHbIMA.

5.3 3aBucumocTb Nap ypoBHeW OT cpeAcTBa MoaeNnUpoBaHUA AaHHbIX

KoHCTpyKLMS «Mapa YpoBHE» U NOHATWE cpedcTBa MOASNMPOBaHNA AaHHbIX B3anuMocssasaHbl. CpeacTBo
MOAENMPOBaHNA AaHHbIX 3akrovaeT B cebe MHOXeCTBO MPaBu CTPYKTYPUPOBaHNA AaHHbBIX U COOTBETCTBYHOLLES
MHOXeCTBO MPaBWi MaHUMYIMPOBAHUA AaHHBIMU.

5.3.1 Mapbl ypoBHen U npaBuna CTPYKTypUpoBaHUA AaHHbIX

CpeqacTtso MogenMpoBaHnus AaHHbIX NpeacTasisieT coboli COBOKYNMHOCTb MPaBui CTPYKTYPUPOBaHUS AaH-
HbIX, KOTOPblE AOSMKHbI BbITb UCMOML30BaHbLI NPU onpegeneHnur cxeMbl. TU NpaBuna BKIOYaloT B ce6a npasuna
onpeaeneHus orpaHNYeHNiA, KoTopble MOryT BbITh YacTbio cxeMbl. Kaxkaas cxema agomkHa 6bITb NOMHOM U Henpo-
TUBOPEYMBOI B COOTBETCTBUM C NPaBuiamMn CTPYKTYpPUpPOBaHUS AaHHBIX COOTBETCTBYIOLLErO cpeacTBa MoAeNNpo-
BaHWS AaHHbIX.

MpeacraBneHHas Ha pucyHke 4 cxema (N+1) orpaHMuMBaeT gaHHble, KoTopble MOryT ObiTb co3a4aHbl B 6ase
AaHHbIxX (N+1). B pesynstate atoro cxema (N+1) BnusieT Ha kaxayro ucxogHyto cxemy (N), cogepallytoca B
6a3e gaHHbIx (N+1).

5.3.2 NMapbl ypoBHEN U NpaBUna MaHUNYNUMPOBaHUA AaHHLIMKY

CpeAacTeo MoAenNMpoBaHust JaHHbIX Takke BKoYaeT B ceba npasunia Afsl ceMaHTUKW MPOLLECCOB MaHUNy-
nuposaHua gaHHbIMW. [1na cxembl (N) orpaHnyeHnsa, ocHoBaHHbIe Ha NpaBunax CTPYKTYPUPOBaHUS AaHHbIX, Tak-
Ke OKa3blBaloT BMUAAHWE Ha CEMaHTUKY OBHOBMEHUA NPOLECCOB MaHUNYNUPOBaHMWsS AaHHBbIMW, BbINOMHSIEMbIX Hag,
6a301 gaHHbIX.

5.4 Mapbl ypoBHEN U COOTBETCTBYIOWUE NpoLecChl

HaHHble, coaepxalumeca B 6ase aaHHbIX, MOryT 6bITb U3BNEYEHBI U MoaudULIMPOBaHLI cepueit npoLiec-
COB MaHWNynMpoBaHuA AaHHLIMU. Kpome Toro, ecnn 4acTb 3TUX AaHHbIX BKIIOYaEeT B cebs UCXOAHYIO CXeMy, TO
HaA AaHHBIMA MOXeT BbITb BbINOMHEH MNPOLIECC aKTUBaLUM.

PucyHKkn 5 1 6 nnocTpupyroT, Kak npasura CTPYKTYpUpOBaHUs aHHbIX, MCMoMb3yeMble Ars ofpeaerneHns
cxembl (N+1), BAUSIIOT Ha npouecchl MaHUMyNUMpoBaHusi AaHHbIMUY B 6a3e AaHHbIX (N).

Ucnonb3osaHbl criegytoLme nATb NPoLeCcCoB MaHUNYNMpPOBaHUs AaHHbIMU: 1 — BbIBUpaTh; 2 — aKTUBUPO-
BaTb; 3 — CBA3bIBATL C NpaBUIaMn MaHUNYNIMPOBaHWS AaHHbIMU; 4 — CBS3bIBaTb C PaBuIiaMu CTPYKTYpUpoBa-
HWUA AaHHBIX; 5 — BbIGUpaTL UNU MoaAUdULMpOBaTL.

PucyHkun 5 n 6 npeacrasnaoT cobo pacluMpeHne pucyHka 4 1 NokasblBaroT akTUBaLMIO COeAVHEHUS CXEM,
NPOME>XXYTOUHbIA OTOOP AaHHbIX, NOATrOTOBKY U (hYHKLIMOHMPOBAaHUE APYruX NPoLIeCCOB MaHUNYIMPOBaHWS AaH-
HbIMW.

Cnepytowme warn onncbIBaoT COOTBETCTBYIOLUME MpoLecchl (PUCYHKM 5 1 6) 1 noKasbiBaloT, Kak NpaBuna
cpeacTsa MOAENMPOBaHUA AaHHbIX NO3BOSAOT NPoLEeccy MaHUNYMpoBaHns AaHHbIMU (N) KOppeKTHO ynpasnsTh
6a3oii gaHHbIX (N).

LWar 1. MNpouecc maHUNynNMpoBaHWUA AaHHbIMU BbibupaeT ucxogHyto cxemy (N) us 6asbl gaHHbIX (N+1),
1cnosnb3aya Npasuia u cTpykTypel AaHHbIX cxeMbl (N+1). MpeacTaBneHus ucxogHon cxembl (N) B 6ase gaHHbIX
(N+1) aBnAl0TCA NOCTOSIHHLIMU AaHHBIMW, KOTOpble MoryT BbITb MoauduLMpoBaHsl. UcxogHas cxema (N) nocne
BbIGOPKN MOXET UMETL UINK HE UMETL hopMy NpeAcTaBNeHUst NOCTOSIHHBIX AaHHbLIX. Hanpumep, onepauus BeiGopa
MOXeT COCTOATb U3 YCTaHOBKW Npu3Haka (dnara) B 6ase gaHHbIX (N+1) unu ot6opa AaHHbIX M3 6a3bl AaHHbIX
(N+1) n xpaHeHua ux B Apyroi 6ase AaHHbIX, OTNMYHON 0T 6a3bl AaHHbLIX (N+1). OTa HoBast 6a3a AaHHbIX AOSPKHA
TaKkke cooTBeTcTBOBaTL cXxeMe (N+1).
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Cxema
(N +1)
1 Bbl6op Basa AaHHbIX
(N +1) (N +1)
VicxopHas Cxema
cxema (N) (N)
[MycTas
6a3a faHHbIX
N)
PucyHok 5 — Co3gaHune nycToit 6a3bl AaHHbIX
3 lNpouecc cBa3bIBaHMA
npaswua CTPYKTYPUPOBaHWsI
[JaHHbIX 1 MaHUNyAMpoBaHns
JaHHbIMK cxema
------------------------ (N +1)
4 [Mpouecc cBA3bIBaHNUA
onpefeneHns JaHHbIX
Bbl6op, BCTaBka,
5 lMpouecc MOAUCHMKALMS, YaasieHe Basa flaHHbIX
AaHHbIMU(N) N

PucyHok 6 — CBs3blBaH/e JaHHbIX U MaHWMyNMPOBaHWE AAHHLIMU

War 2. MicxogHaa cxeMa akTuBupyeTcs ANa co3faHua o6bekTHOW cxembl (N) 1 nycToin 6a3bl gaHHbIX (N).
OcyuwecTBnsieTca aHanns3, NpelWwecTBYOWMNIA akTMBaLu, 418 rapaHTUmM Toro, YTO NCXOAHAsA CXema eCTb UCTUH-
Has cxema. Takoil aHanM3 MOXeT 6bITb NPOBEAEH B LLe/IOM MW YaCTUYHO C MOMOLLbIO NpoLecca MaHunynpoBsa-
HUA faHHbiMK (N+1), BbINOSIHAKLWEro BbI6Op C MOMOLLbIO A4PYrOro npouecca, aHaan3npyloLwero MCXo4Hy cxe-
My, UM OAHOBPEMEHHO C akTuBaumei.

AKTMBaL WS MOXeT 3aKkaH4MBaTbCsA U3MEeHeHneM npu3sHaka (thnara), CBA3aHHOrO C NpefBapuTesibHO BblbpaH-
Hoi cxemoli (N) B 6a3e gaHHbIxX (N+1). Kpome Toro, akTmBaumsi MOXeT 3aKkaHuYMBaTbCA (PU3NYECKUM NepemeLeHn-
eM fJaHHbiX (N+1) n nsmeHeHnem Qopmbl NpeacTaBneHus. B 060mnx crnyyasx akTMBUpPOBaHHas cxema [0J/IXHa
ObITb 3alMLLEHA OT 10ObIX N3MEHEHUI B 6a3e AaHHbIX, HE COOTBETCTBYHLLMX CXEME.

War 3. MpaBuna maHUNynnpPoBaHWUS faHHbIMU, KOTOPbIE YNPaBAAaT BbINO/IHEHWEM Npouecca MaHunyanpo-
BaHuA gaHHbiMK (N), umetowero goctyn kK 6ase gaHHbiX (N), ABNAIOTCA TEMU XXe caMbiMU UM OCHOBAHHbIMMW Ha
npaBuiax, cooTBeTCcTBYLWMX cxeme (N+1).
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LWar 4. Mpouecc manunynuposaHus aaHHbIMK (N) ana o6ecneyeHuns ero goctyna k 6ase gaHHbix (N) gon-
XXEH COOTBETCTBOBaTL NpaBvIiam cpeCcTB MoAenMpoBaHus AaHHbIX B cxeme (N+1). Ecnv yposeHb (N+1) cambiii
BbLICOKWIA, TO 3TO COOTBETCTBME HESIBHO.

War 5. Ana Toro 4tobbl NpoLecc MaHUMyIMPOBaHUA Mor UMeTb AocTyn K 6ase gaHHbIX (N), cxema (N)
AoskHa 6bITb aKTUBUMPOBaHA.

LWarn 1 n 2 obecneunsatoT cosgaHue nyctor 6asbl AaHHbIX. LLar 3 yctaHaBnueaeT cBsAsb Mexay cpeacTBOM
MOAEeNMpPoBaHUA AaHHbIX, onpedeneHHbIM Ha yposHe (N+1), u npoueccom MaHUnynMposaHus AaHHbiMu (N). 3ToT
wiar yctaHaenmeaeT cbnokMpoBaHHOCTL nap yposHe. Oba anemeHTa napbl ypoBHe HeobxoanMbl Ans obecneve-
HUSA KOPPEKTHOTO BbIMOMHEHWUS POLLECCOB YNPaBreHns AaHHbIMU.

BsaumocBazb MoxeT 6bITb ycTaHOBMNEHa pas3nnyHbIMK cnocobamm (Hanpumep, CChbISKO Ha cxemy Ui npu-
coeanHEHWEM CXeMbI K MPOLIeccy) U B pasiiMiHbie MOMEHTbI BpeMeHU (HanpumMep, NPy BbINOSTHEHUA UMW KOMIUNA-
umn). CaenaHHLIA BbIGOp MOXET BUATL Ha BpeMsi BbIMOMHEHUA, 06beM NaMATA U NErkocTb noaaepXaHus Henpo-
TUBOPEYMBOCTU NPOLECCOB U CXeMbl BO BpeMst MmoavdukaLmm nocrnegHen. B npotvsHom criydae BbIGop He BNUsieT
Ha pesynbTaTbl NPOLIeCcCoB.

5.5 YnpaBneHue gocTtynom Ansi nap ypoBHeWn

Bce paHHbIe 1 npoLecchl, NPOBOAUMBIE C UCTIONb30BaHWEM AaHHbIX, A0IKHbI BbITb 06beKTaMu ynpaBneHus
AocTynom. YnpasneHve JOCTYNOM OAUHAKOBO NPUMEHUMO K Noboli nape ypoBHeN.

5.6 Mogaudukauma cxembl

HeobxoanmMo UMeTb BO3MOXHOCTb M3MEHSITb CTPYKTYPY 6asbl AaHHbIX. ITO 03HAYAET, YTO COOTBETCTBYIO-
Lasa cxema AormkHa 6biTb MoguduumposaHa. Mocne Toro kak cxema MoanduLMpoBaHa, AaHHbIe U3 NepBoHaYarlb-
HoW 623kl AaHHbLIX HEOBXOAUMO KOPPEKTHO NPeACTaBUTL B COOTBETCTBUN C HOBOW CXEMOIA.

3TO MOXHO BbIMNOMHUTL, MOAUMUUMPYS UCXOAHYI0 cxeMy B 6ase aaHHbIx (N+1), akTuBupys ee ans cosaa-
HWs HoBoW cxeMbl (N) 1 nycToi 6a3bl AaHHLIX (PUCYHOK 5) U nepedaBas NepBoHaYasibHble AaHHble B HOBYIO 6asy
AaHHbIX. [ns yaosneTBopeHWs aToro TpeboBaHMsA Taloke MoXeT BbiTb NpUMeHeHa noluarosasi Moamdukaums.
MexaHW3Mbl Nepedayuv AaHHbIX OT NepBOHavaribHoWM K HOBOW Bepcur 6a3bl AaHHbIX He BXOAAT B 0bnacTb npume-
HeHWs HacTosILLero ctTaHgapTa.

6 ApxuTeKTypHasi Mogenb

6.1 Uenb

Llenbto HacTosiLero pasaena siBNsieTCs orcaHue apxXuTeKTypHOW MOAEeNN, cogepkallien pasnuyHble gaH-
Hble 1 KOMMOHeHTbI 06paboTku, HeoBxoanMble NS yNpaBneHUa AaHHbIMU. ApXUTEKTYpHas Moaenb yunTeiBaeT
TpeboBaHUs K yripasneHuto AaHHbIMU (pasaen 4), CTPYKTYPY AaHHLIX U NPUHLMNLI 06paboTkv AaHHbIX (pasgen 5).
BHauvane gomkHa 6biTb onvcaHa obLuas mogens, naeHTuduumpyolaa 06paboTky AaHHbIX, 06LLyo Ana ynpas-
TNeHNA BCeMU JaHHbIMU, a 3aTeM pa3paboTaHa Mogerb, y4uThIBaoLwast cnelyansHble TpebosaHua (MaeHTUULK-
poBaHHble B pasgene 4) k 6a3e AaHHbIX, pacnpedeneHHoln cpeae 6asbl AaHHbIX, 9KCNOPTY U UMMNOPTY AaHHBLIX U
cpefcTBaM yrpasrieHUst 4OCTYNOM.

MpurHLMNBI, Ucronbayemble Ans UaeHTUMKaLMN NoTEHLMANbHLIX CTaHAAPTOB YNpaBMeHWs AaHHBIMU B pam-
Kax aToi apXUTeKTYpbl, onncaHbl B pasgene 7. CBsi3b ¢ AeNCTBYOWMMI CTaHAapTaMM U MPOeKTaMy CTaHAapToB B
obnacTi ynpaeneHusi AaHHbIMW NokasaHa B npunoxeHun B.

6.2 MNoHATUA MoaenMpoBaHus

B cooTBETCTBUM C HACTOSALLMM CTaHAapTOM NpeanonaratoT, YTo NPoLeccop ABNSIETCA HEKOTOPOi koMBuHa-
uMen annapaTHbIX CpedcTs U NporpammHoro obecrneyeHuys, npeJocTaBnsioLWen ycryri ogHomy unu 6onee npo-
Lieccopy W/unu nons3osatento.

ApPXUTEKTYPHYIO MOAENb NPeACTaBMsioT B TEPMUHAX Pa3fNYHbIX KIAaCCOB MPOLIECCOPOB, rae KaXabli Knace
npoLieccopa OpUeHTUPOBaH Ha crieLuarbHele TpeGoBaHWs yrpaBneHWs AaHHbIMW. ApXUTEKTYpHast MoAenb He npej-
HasHaveHa Ansi BHeAPEHWUsA B TEXHUYECKUNX KOMMbIOTEPHBIX CUCTEMAX.

6.2.1 XapakTepUCTUKM NpoLieccopoB 3TaNoHHON Moaenu

a) ApXUTEKTYPHYI0 MoJesb NpeACcTaBNsAT B TEPMUHAX NPOLIECCOPOB, KOTOpbIE B3aMMOAEACTBYIOT Kak KIn-
eHT Uinun cepaep. ATU TEPMUHbLI UCTIONbL3YIOT OIS CCbINIOK Ha NpoLieccopbl, KOTopble (bYHKLUMOHUPYIOT NPU KOH-
KpeTHOM B3anumoaencTsun. CrneumansHbli NPOLECCop MOXET UrpaTh pasnvMyHbIe pov Npu Apyrux B3anMoaei-
CTBUSIX.

b) MNpu B3anmoaencTBUM B hopMaTe KKITMEHT — CepBep» KIMEeHT AenaeT 3anpoc Ha YCryry, BKIoyasi no-
6ble 3HaYeHUs1 AaHHbIX, TpebyeMble Ans aToi yenyrn. Cepsep o6ecneynBaeT oauH U3 criedyoLmnx OTBETOB!

1) Np1aHak (MHAUKaTop), YTo 3anpalurBaemMas ycryra saBepLueHa;
2) Habop AaHHbIX, KOTOPLIN ABNAETCS pe3yrbTaToM 3anpalunMBaeMon yenyru;
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3) cooblueHne, 4To ycnyra HeoCTynHa (NOCKO/IbKY K/IMEHT He MMeeT He06XOAMMbIX MOJTHOMOYUIA Un
3anpatumsaemMas ycsyra He MOXeT ObITb NpegocTas/ieHa NpoLeccopom);

4) coobuieHune, 4YTO 3anpallmBaemMble gaHHble HEAOCTYMNHbI;

5) coobLeHne, 4To 3anpoc chopmMyIMpoBaH HEKOPPEKTHO.

¢) Kaxablil npoueccop onpefensieTcs BHELWHUM MHTepdeincoM, KOTOPbIA OH NpeAcTaBnsieT Kak cepsep.
OTOT cepBep OO/MKEH ONpeAenATb YyCAYIM U TUN JaHHbIX, K KOTOPbIM NPUMEHSAIOT ycnyru. s ni6oro npoweccopa
BHYTPEHHee npefcTaB/ieHne AaHHbIX, CNOCo6 BbINO/IHEHNS 06paboTkM 1 tlo6oe nucnosib3oBaHue ycnyr, npeao-
CTaB/iIieMbIX APYTMMY CeEpBEPaMK, He CBA3aHbl C onpeAeneHem ero nHtepdoeiica. BsanmogeicTeue npoweccopa
C ApYrMMn cepBepamm OTHOCUTCS K3aJadvyam MoAeNnpoBaHus.

d) Kaxablii npoueccop OTHOCMTCH K HEKOTOPOMY knaccy. Knacc onpegenset ycnyru, obume gns Bcex
npoLeccopos knacca. HekoTopble kaccbl onpeaensoT TUN faHHbIX, K KOTOPbIM NPUMEHSIOT ycyru. HekoTopble
Knaccobl ABNAOTCA 06LlelleneBbIMU, KOraa NpoLeccopy Heobxoauma oTAeNlbHas cxema 419 onpejenexHvs aaH-
HbIX, K KOTOPbIM NPUMEHSIOT YC/YTW.

e) Mpoueccop MOXeT 6bITb KNIMEHTOM HECKOJIbKMX CepBEPOB B itoboe Bpems. HeckonbKo cepepos MOryT
O[,HOBPEMEHHO 06C/YyXMNBaTb HECKO/IbKUX KIINEHTOB.

f) Mpoueccopbl MOryT 6bITb UCNOJb30BaHbI Kak cTaHAapTHble 6/10k1, HeO6XoAMMble AN 0becneyeHns ycny-
M ynpassieHus faHHbIMU. Vicnosib30BaHe HeKOTOPbIX NPOLLECCOPOB MOXET ObITb PEKYPCUBHbLIM.

6.2.2 YpoBHU abcTpakymnm

[ins npoueccopoB 3TasloHHONM MoAenun nogpobHoe onvcaHne geTanell ynpasaeHus AaHHbIMKU (Hanpumep,
noapo6Hoe onncaHne yHKLMOHUPOBaHNA NpoLeccopa Wi ero B3arMoCBA3el CApYrMMU nNpoLeccopaM B KOM-
NbIOTEPHON CUCTEME) HE OUYEHb BAXHO. VAEHTUMLMPOBaHHbIE B apXUTEKTYPHO Mogenn B3aumogeincTens obbly-
HO MO3BONSAKT MPOLECCOPY KIMEHTA W MPOLECcCcopy cepBepa HaXoAUTbLCSA B OAHON KOMMbIOTEPHOW cucTeme, B
3TOM c/yyae ux B3aumMojeincTene nogaepxumeaeTtca cpefcrsaMmu (hyHKLMOHUPOBAHUA CUCTEMbI, WU B pasny-
HbIX KOMMbBIOTEPHbIX CUCTEMAX, B TAKOM C/lyyae MxX B3avMogeicTBue nogaepxnaaeTtcsa cpegctsaMm QYHKLMOHN-
poBaHWsA CUCTEMbI N CPeACcTBaMN KOMMYHUKaLWA.

[na 6onee feTasbHOro ONMCaHNA apXMTEKTYPHO Mogeny Heo6XoAMMO NCNO/b30BaTh:

a) cneuuannsauuio, B KOTOPOI Nogknacc obLero knacca nNpoLeccopoB onpeaesieH kak UMerLw it UHANBK-
AyanbHoe UMS, 1YCAyru, ABASKLWMEecs LONO/THUTENbHBIMU AN MOANGNLMPOBAHHBIMK (hopMamMu ycayr obLero
npoueccopa;

b) 4EKOMNO3MLMI0, B KOTOPOR YCAyry knacca npoLeccopoB fnokasaHbl kak o6ecneynsaemMble ABYMS UK
60/ee knaccaMm NpoLEeccopoB C B3aMMOAENCTBUEM MEXAY HUMM.

6.2.3 MpumeyaHne ans npowleccopos

B gnarpammax mogenu n COoTBETCTBYOLMUX ONMUCAHNAX HEOOXOAUMO UAEHTUULNPOBATL, ABIAETCA NN
Knacc unv ak3emnaap npoweccopa CCbiIoYHbIM. JNa 0TANYUA 3TUX ABYX NOHATUIA UMA Knacca NULYT ¢ nponuc-
HolA BYKBbI, a MSI MpoLeccopa— CO CTPOYHOW 6ykBbl. HanprmMep, o4VH 13 NPOLLECCOPOB apXMTEKTYPHOI Mogenu
npuHagnexuT knaccy «fpoueccop NonbL30BaTesnifA», CoAepxallemy 3K3eMnNaapbl, UMetoLL e CCbIIKY Ha npoLec-
cop nosb3oBaresns.

[Lvarpammbl ncnonb3yloT A5 TOro, YTO6bl NOKa3aTh K1acchl NpoLeccopa, BOB/EYEHHbIe B CNeLnasbHbIii
TN 06paboTkM, M B3auMogeliicTBrE B dopMaTte «KIMEeHT— CepBep» MeXAy knaccaMu. YCNoBHble 0603Ha4YeHns B
obLel gnarpamme ANS Kiacca npoueccopa npeacrab/ieHbl HA pUCYHKe 7, T4e BO BHYTPEHHEM Mofie A0/HKHO
6bITb YKa3aHo MMS Knacca, a B 3aTEMHEHHOW YacTn oTobpaxeH nHTepdeiic. OcTanbHas YacTb TEKCTa Anarpammbl
NOACHAET AnarpaMmmy.

cBf3b 3anpoc Ha ycnyry > Mpoueccop 3anpoc Ha ycnyry > cBAi3b
C K/IEHTOM < oTBeT nosb3oBaresns < oTBeT C cepBepom

PucyHok 7 - Tpumep Avarpammbl npoueccopa

[na no6oro npoueccopa npegycmaTpyBaloT fBe hopMbl B3auMogelncTBus capyrmMmu npotieccopamu. Mep-
Basi CUTyaums — Korga npoLeccop MCnosb3yloT B KAYECTBE CepBepa, eC/M CyLLEeCTBYET COeAVHUTENbHAS IMHNKSA,
oTo6paxaroLas 3anpockl Ha ycnyry oT KIMeHTa Ha nHTepdeiic. Bropas cutyaums — Korga npoLeccop Mcnonb3y-
I0T B KQYeCTBe K/MeHTa yCcnyr 4pyroro cepepa, ec/m CyLlecTByeT COeANHNTENbHAS MTMHUA OT TOUKM Ha rpaHuLe
(He nHTepdpelic) Ha nHTepdpelic apyroro cepsepa. Kaxpas nuHus npeacrtasnseT coboi npoLecc coeanHeHns,
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KOTOpOe MOXeT noffepxuBaTb NocneAoBaTenibHo 04HO uv 6onee B3aMMOAENCTBME MEXAyY npoLeccopamm cep-
Bepa 1 KNneHTa.

ApPXUTEKTYpHaA MOAe/b BKIOYAET B Ce65 MHOXECTBO Anarpamm, NoCTPOEHHbIX C UCMOJIb30BaHNEM ONU-
CaHHbIX NpaBus. B kaxaom cnyyae He06Xx04MMO onpeaennTb B3anMoAeicTB/E NMPOLLECCOPOB. B HEKOTOPLIX CUTY-
aumsax MoryT 6bITb yCTAHOB/IEHbI OTPAHUYEHNSA Ha ONYyCTUMble B3aVMOAENCTBUS MexXay npoueccopamu, B apy-
rMX — NoAo6HbIe OrpaHNYeHns MoryT OTCyTCTBOBaTb. DTW TpeboBaHUA (MM UX OTCYTCTBME) He BCerga o4eBuaHbI
no Avarpamme knacca. B Takmx cnyyasix npuBoASAT psg NpYMepoB B3anMOAENCTBYOLLMX NPOLLECCOPOB ANS WH-
TepnpeTauuu guarpammbl knacca.

6.3 O6was mogenb ynpaBneHns gaHHbIMU

O6wan mogens ynpasneHnsa AaHHbIMU OTPpaXaeT XapakTepucTHKM KNaccoB NpoLeccopos, 06Wwux ans yn-
paBneHns 4aHHbIMU B Lie/IOM, M KNaccoB Nosib30BaTeseli, 3aMHTepecoBaHHbIX B ONpeAeneHun 1 4ocTyne KaaH-
HbIM 6a3bl faHHbIX. Ha pucyHke 8 npuBeeHbl KOMMNOHEHTHI 06 el MOAenn ynpaBneHus 4aHHbIMN.

3Ta Mofenb OCHOBaHa Ha XapakTepucTukax o6Liero kiacca 6asbl faHHbIX 1 06 el cxeMbl knacca, Kak
onucaHo B pasgene 5. Kaxablii knacc 1 ero NpoLeccopbl UMeT creaytolme XxapakTepucTuky ynpaBneHus gaH-
HbIMUW, TEPMWH «06LWMII» HE06XOANMO UCMONb30BaTh AJ/18 KACCOB YNpaBieHNs JaHHbIMU.

PucyHok 8 — O6uiaa Moaenb ynpaBieHUs AaHHbIMU

6.3.1 KoHTponnep ob6uieii 6asbl gaHHbIX

KoHTponnep obuyeli 6a3bl 4aHHbIX— MMS K1acca NpoLeccopoB 06LLero HasHavyeHus, KoTopble obecneuyn-
BalOT NpefoCTaBNeHNE YC/yr YNpaB/ieHUst JaHHbIMK 419 onpejeneHus knacca 6a3 faHHbIX 1 40CTyna K Hemy.
Takve npoueccopbl TpebyT AOCTyNa K cXeme, a UX yCnyrn cBsa3aHbl C COOTBETCTBYIOLLMM K/1aCCOM CXEM.

KoHTponnep o6uei 6a3bl faHHbIX CBA3a@H C O4HON CXeMOW 1 COOTBETCTBYOLLEN eli 6a30/ AaHHbIX, KOTO-
pble BMecTe hopMupytoT cpeay obuyeli 6asbl faHHbIX. Kaxpas cpefa 6a3bl faHHbIX 40/HKHA UMETb YHUKAbHbI
naeHTndmkaTop.

[aHHble, K KOTOpbIM MonyyaeT focTyn Nto6oli KoOHTpoaep 6asbl JaHHbIX B II060M Knacce KOHTPO1epoB
6a3bl flaHHbIX, JO/MKHbI ObITb CTPYKTYPUPOBAHHbLIMY U YNPaBAsieMbIMU B COOTBETCTBUM C NPaBUIaMm, yCTaHOB/EH-
HbIMW 471 OHOTO ONpefesIeHHOro cpeAcTBa MOAe/IMPOBaHNS AaHHbIX.

JaHHble, K KOTOPbIM NonyyYaeT 40CTyn N10601 KOHTponnep 6a3bl 4aHHbIX, MOTYT BK/IOYaTh B cebs npasuia
ANna ogHoOro wav 6osee onpeAesnieHHoro cpeAcTBa MoAeIMPOBaHNA AaHHbIX. STU NpaBuia fO/HKHbI COOTBETCTBO-
BaTb NpasBu/iaM onpegeneHns cpeacTsa MoAenMpoBaHus AaHHbIX, HA KOTOPOM OCHOBbIBAETCA KOHTposep 6as3bl
JaHHbIX.

TunnyHble ycnyru, obecneyeHHble KOHTPO/1IEPOM 6a3bl AaHHbIX:

a) ycTaHOBKa ceaHca ynpaB/ieHusl AaHHbIMMW /19 NpoLeccopa KveHTa c TpeboBaHeM SIBHOTO UM HESIBHO-
ro 3aKpenaeHns ¢ HasBaHHOI cpefoli 6a3bl 4aHHbIX (BO3MOXHbI 3aMpOChl CAEAYHLNX YCYT);

b) AOMOMTHEHME U N3MEHEHMWE ONpPefeNeHns faHHbIX B CXeMe 6a3bl AaHHbIX;

C) n3BsievYeHne onpeaeneHnin faHHbiX U3 cxembl 6a3bl aHHbIX;

d) ononHeHue, N3MeHeHWe AaHHbIX B 6a3e AaHHbIX UKW UX yAaIeHNE;

€) N3BJsieveHne AaHHbIX U3 6a3bl AaHHbIX;

f) Hauano TpaH3akyuu 6asbl faHHbIX NOC/e NONYYEHUs OAHOTO UK 6osee 3anpoca Ha ycnyru;

[) 3aBepLUeHMe TpaH3aKLumM ¢ COXpaHeHNeM UM OTMEHOI U3MEHEHWI, BHECEHHbIX TPaH3aKuuei;

h) ycTtaHoBneHue npoueayp pe3epBHOro KONMpPoBaHus s 6a3bl AaHHbIX;
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i) MHULMaLMs NpoLieayp BOCCTaHOBNEHUs Ans 6asbl AaHHbIX;

j) peopranusauus 6a3bl AaHHbIX;

k) npekpawyeHue ceaHca.

3anpockl Ha 3TW YCRyry BelpaxatoT KOHTpornepy 6a3bl 4aHHbIX B BUAE:

a) onepaTopoB Ha sA3blke 6a3bl AAaHHbIX;

b) coobuieHunin, nocTynatowmx Ha MHTepdeic yenyr ynpasneHus gaHHbIMU;

C) BbI30OBOB NMpoLeayp.

6.3.2 MNpoueccop nonb3oBaTens

Mpoueccop nonbsoBaTens — UMS Kacca NpoLeccopoB, KOTOPLIE ABNAIOTCA KMEeHTaMU ANA yCyr ynpas-
NeHUst AaHHLIMA, NPSAMO UMM KOCBEHHO NPeoCTaBsieMbIX KOHTponnepamm 6a3bl gaHHbIX. Kaxabii npoueccop
nonb3oBarers NpefocTaBnseT Lenbli psag ycriyr, MHOTUE U3 KOTOPbIX, NPy He06XxoAUMOCTU, NONb3YHTCS yCnyra-
MW ynpaeneHusi AaHHbIMU. OnucaHye ycryr npoLeccopa Nonb3oBaTesia NeXuT BHe 06nacTn npUMeHeHUst HacTos-
wiero ctaHaapTa.

Mpw npepocTaeneHnn ycnyr B udTepdelice npoueccopa Nosnb3osaTtens MoryT 6biTb UCNONb30BaHbLI cpes-
CTBa MOAENMPOBaHUA AaHHbIX, OTIIMYHbIE OT CPEACTB MOAENNPOBAHNUA AaHHBIX, UCMNOMb3YeMbIX OBLLMM KOHTPOST-
nepom 6asbl AaHHbIX. B 9TOM criyyae npaBuna, yctaHoBMEHHbIe AN CpeacTB MoAeNMpoBaHNsA AaHHbIX, UCNOSb-
3yeMble B UHTepdelice npoLieccopa nosnb3oBarens, A0MKHbI ObiTb onpeaeneHbl ¢ UCNoNb30BaHUEM CPEACTB MO-
AenUpoBaHnA AaHHbIX KOHTporiepa obleid 6a3sbl AaHHbIX.

Mpun paboTe npoueccop nonb3oBaTens ABASETCA KIMEHTOM YCnyr ogHoro unun 6onee koHTponnepa 6asbl
AaHHbIX. Mpu ncnonb3oBaHUM NPOLIECCOPOM YCIyr 0gHOrO (106010 ) KoHTponnepa 6asbl AaHHbIX AoMMKeH ObITb
YCTaHOBIEH ceaHc ynpagseHus AaHHLIMA MeXdy NPOoLecCopoM NoNb3oBaTesNs U KOHTPONepoM 6a3sbl AaHHbIX.

6.3.3 Nonb3oBaTenb

Monb3oBaTtens — MMs Krnacca JSIuL, N NPoLLECCOPOB, KOTOPLIEe 3aKa3sbiBatloT yCiyrn, NnpeaocTasnsemMble
NpoLeccopoM nosib3oBaTensl.

6.4 TpeGoBaHUA K MOgEeNnU B pa3nu4HbIX cpegax

O6wasn mopaens, NnpeactaBneHHas B 6.3, MoXeT 6bITb NpUMEHeHa K MHOPMaLMOHHBIM CUCTEMaM Pa3nnY-
HbIX BUAOB, ONUCaHHbLIX B pasaene 4. Ha abcTpakTHOM ypOBHE 3TO NPUMEHEHWE OCYLLECTBNSIIOT, 3aMeHSAs TepMUH
«0BLWWi» COOTBETCTBYIOLWENA MeTKON. Hanpumep, Mogenb MoXeT GbiTb NPUMeHeHa K cpeae pacnpeaeneHHon
6a3bl 4aHHbIX B TepMUHaAX KOHTpOMNepa pacnpeaeneHHon 6asbl AaHHbIX, pacnpeneneHHoi 6asbl AaHHBIX U pac-
npeaeneHHon cxemsl.

TpeboBaHus k Mogenu 6onee NogpoBHO M3NOXeHbI B NOCNeayoWmMxX NyHKTax nyTeM UCNoNb3oBaHnUs ae-
KOMMO3MLMM aBCTPaKTHbIX KNMacCoB U/UN PacCMOTPEHUSI BO3MOXHbIX 3K3eMMIIAPOB AaHHbIX C LieSbio NokasaTb
cocTasnsLwue Knaceel.

6.5 Cpega 6a3bl gaHHbIX

MpuMeHUTenbHO K 0BLLLe Mogeny KOHTpornep 6a3bl AaHHbIX AOSHKEH NOAAEPKUBATL TUMYHBIE YCITYyri AN
cpeabl 6a3bl AaHHBIX, MOEHTUPULMPOBAHHbIE B 6.3.1.

B 6.2 ykasaHo, 4To Ans NosnHOM NHTEpnpeTaLmi OCHOBHbIX NMOHATUIA MOAENUPOBaHMA TpebyeTcst NoHUMaHne
BO3MOXHbIX BAPMaHTOB Kaxkgoro knacca. Cneayowme npuMepsl NpUBeAeHb! AN AEMOHCTpaLUM ABYX pasnmny-
HbIX KraccudpmnkaLnii, KoTopble BO3MOXHbI AN cpeabl 6a3bl AaHHbIX, Y NOCNEACTBUA UCNOMb30BaHNUS YCIyT KOH-
Tponnepa 6asbl AaHHbIX.

CyLuecTBeHHOI 0COBEHHOCTLIO MPpUMepa, NoKasaHHOTo Ha PUCYHKe 9, ABNSIETCH TO, YTO HECKOSbKO NpoLiec-
COpOB MNonb3oBaTesiei UCMob3YHT YCIyr yNpaBnieHna AaHHbIMU 04HOM cpebl 6a3bl AaHHbIX. st ynpoLweHns
Ha PUCYHKe TONBbKO OAUH NOMb30BaTENb CBA3aH C KaXabiM NMPOoLLeCCOPOM Nosb3oBaTens. 3To He ABNseTca ycTa-
HOBJIEHHbIM OrpaHUYEHNEM.

OTOT NpUMep UNNCTPUPYET YCIyrin KOHTponepa 6asbl AaHHbIX, KOTOPbLIE AOMKHBI NOAAEPKUBATLCS ANS
MHOTUX MOJSb30BaTENbCKMX MPOLIECCOPOB-KMMEHTOB NaparnnenbHo, 0AHaKo KIWeHT AoKEeH UMeTb BO3MOXHOCTb
BbINOSHATL TPaH3aKuuW 6asbl 4aHHbIX, HE NOABEPrasiCh BO3AENCTBUIO CO CTOPOHbI APYTUX KITMEHTOB.

B npumepe, npuBeaeHHOM Ha pucyHke 10, B 0TNMYME OT NpUMepa, NPUBEAEHHOrO Ha pUcyHKe 9, nokasaHo,
YTO HECKOJ1bKO NMPOLIECCOPOB NoSb3oBaTeNs crnocobHbl UMeTh AocTyn 6onee YeM K ogHON cpeae 6a3bl AaHHbIX.

B aTom cnyvae npoueccop nonb3osaTens, obrnagatoLmii gocTynom Gonee Yem K ogHow cpege 6asbl AaH-
HbIX, AOJPKEH MMETb BO3MOXHOCTb YNPaBnsATs 3anpocoM Ha yeiyry cpepbl 6a3sbl gaHHbIX M 06rnagaTe BO3MOXHO-
CTbl0 AOCTyNa K AaHHbIM. JTio6oi 3anpoc Ha ycnyry AorbkeH BktovaTb B ceba naeHTudukaTop cpeabl 6asbl
AaHHbIX, 4719 KOTOPOW OH NpefHasHadeH. [y Tb, KoTopbiM Takon naeHTUdMKaTop cBsA3aH Co cpeon 6asbl AaHHbIX,
HaxoamTcsl BHe 0bnacT NpUMEHeHUst HacTosILLEero cTaHaapTa. YCyru kKoHTposnrepa 6asbl JaHHbIX MOTYT noaaep-
XKMBaTLCA TONBKO B CBOE COBCTBEHHOM cpeae Gasbl AaHHBIX. JTobble TpaH3akumm 6a3bl AaHHbIX Ui CBA3U MeX-
Ay faHHbIMK, BKITtovatowme B cebs 6onee Yem oaHy cpedy 6asbl AaHHbIX, A0SDKHEI NOAAEPKMBATLCS NPOLECcco-
POM Nonb30BAaTENS, OT/IMYHBIM OT KOHTPOINepa 6a3bl AaHHBIX.

21



FTOCT PNCO/M3KTO 10032— 2007

PucyHok 9 — Tpumep goctyna K cpefe 6a3bl AaHHbIX

PucyHok 10 — lNpumep goctyna ko MHOrMM cpegam  6a3bl AaHHbIX

KoHTponnep 6a3bl faHHbIX MOXET MCMNO0/Ib30BaTh MHTEPgeic ycnyr Ans Toro, Ytobbl NOAYYNTL AOCTYN K
[LaHHbIM, KOTOpPblE HE HAXOAATCSA NOJ €ro COGCTBEHHLIM yNpaBJ/iEHNEM.

MpuBeAeHHbIi NPUMEP NOKa3bIBAET, UTO YC/YTU KOHTPO//iepa 6a3bl AaHHbIX He NOAAEePXMBAIOT ynpaB/ieHune
[aHHBIMU B MYNbTUMNMEKCHbIX cpefax 6a3bl AaHHbIX, XOTA NPOLECcCopbl Nofib30BaTesieil B KOHKPETHbLIX 06CTOS-
TeNbCTBAX MOTYT 3Ty yC/yry npefocTaBuUTh.
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MprBeaeHHbIe BbIle ONMCaHUA He paccmMaTpuBaloT CBA3b MeXAy cpefoi 6a3bl AaHHbIX 1 11060 KOHKpeT-
HOl MHbOPMAaLMOHHOM cucTemoil. Ha pucyHke 10 aBe cpefbl 6a3bl AaHHbIX MOTYT HaXO4MTbCS B OQHOW Wn
pas3nuuHbIX KOMMNbIOTEPHBIX cMcTeMax. Kpome Toro, o6a npMmMepa yunTbiBalOT BapuaHT, Korga npoueccop nosb3o-
BaTenNs HaxogauTCs B OT/IMYHOWN OT cpefbl 6a3bl AaHHbIX KOMNLIOTEPHOW cucteme. B aTom cnyvae TpebytoTcs
NMPOTOKO/bI CBA3M A/15 NpoLecca coeAnHeHUs. 3TV NPOTOKObI MOTYT 6bITb MACCUBHBIMU HOCUTENSAIMU B3aMMOCBSI-
3u unn obecneumBatb cnelnanbHble YCNyrn, KOTopble NOAAEPXKMBAIOT ya/eHHOEe NCMNOb30BaHKe YCyr ynpas-
NneHna aaHHbIMWU.

6.6 YnpaBneHue pacnpepneneHHbiMN faHHbIMU

Paspa6oTka 06Luelt Moaeny ynpaBneHusi faHHbIMU MOXET 6bITb UCNOb30BaHa /11 BbINOMHEHUs1 TpeboBa-
HWI1 K pacnpegeneHHoin NHPOoPMaLMOHHOM cnucTeme.

YnpaBneHue pacnpefeneHHbIMU JaHHbIMY UCMNOMb3YIOT NpY paboTe ¢ HECKOIbKMMU Pa3/IMYyHbIMU KOMOUHA-
LMaMM NpeacTaBIeHHbIX KnaccuuLnpoBaHHbIX cxem. OCHOBHbIM 06LL MM CBOVWCTBOM SABNSETCA TO, YTO YCAYTK,
npegocTaBsieMble MPOLECCOPOM NOJIb30BATENSA, MOTYT ObITb CBA3aHbI C AAHHbLIMU, KOTOPbIE XPaHATCA B O4HOM
WSIN HECKONbKUX OTAENbHbIX cpefax 6a3bl JaHHbIX. Bo3MoXHa Takke cuTyauums, Korga sanpatuimpaemas npowec-
COpOM Nofb30BaTeNs ycnyra 4oCTyrnHa TO/IbKO B HEKOTOPOW KOMMNbIOTEPHOW CMCTEME, OT/IMYHOM OT TOM, B KOTOPOIA
npoucxoauT 3anpoc.

Bce ycnyru koHTposnepa 6a3bl flaHHbIX 418 06Leil Mogeny NpUMeHUMbI B pacnpefeneHHoi 6a3e faHHbIX.
Ycnyru, cBsidaHHble € pacnpefeneHvnem, AO/MKHbI NPefocTaBAATbCs, NPy HE06X0ANMOCTU, KOHTPOI1IepPOM 6asbl
[JaHHbIX B UHTepdielice pasIMyHbIX NPOLLECCOPOB.

3anpoc faHHbIX U3 pacnpegesnieHHon 6a3bl faHHbIX ABASETCA TUMUYHOMN YCNYToi, NPefoCTaBIAeMON KOHT-
ponnepom pacnpegenenus. py nonyyeHWn 3anpoca Ha ycayry KOHTposiep pacnpegeneHus yctaHaBnmaaet
Heo6X0AMMOCTb AOCTYNa K ApYroii KoMNboTEPHOW cucteme. KOHTponnep pacnpeseneHuns AO/HKEH Takke ycTaHo-
BUTb MepeyeHb NpefocTaBaseMblX No 3anpocy yCnyr.

[ns kaxpoli cpegpl 6a3bl AaHHbIX CYLLECTBYET HA60P NOCTOSAHHBIX faHHbIX, KOTOpbIe NCMONb3YeT KOHTPO-
nep 6a3bl AaHHbIX, 06pabaTbiBas 3anpochl Ha ycayrn. ITOT HA6OP AaHHbIX Ha3blBAKOT /IOKA/IbHbIMU AaHHbLIMU
pacnpegeneHus.

[na pacnpefeneHHbIX faHHbIX CNOCO6 pacnpefeseHns 4aHHbIX AO/KEH ObiTb YCTAaHOBMEH B 6a3e AaHHbIX.
AHanorMyHo AaHHble B pacnpeneneHHol 6ase AaHHbIX MOTyT 6bITb pacnpefesieHbl KakuM-N1M60 anibTepHATUBHbIM
cnoco6om.

Ha pucyHke 11 npuBefeHa apxXuTekTypHas MoAesb ynpasneHus pacnpeseneHHbiMm gaHHbiMu. OHa OCHO-
BaHa Ha [eKoMno3unuum, No3BoAIOLWEl NnokasaTb YCNyr KOHTPOIepoB 6a3bl AaHHbIX 415 TOKa/IbHOTO ynpassne-
HWS1 laHHBIMU U YCYTM KOHTPO/I/IEPOB pacnpefeneHns AaHHbIX 419 ynpaBieHns pacnpeseseHHbIMU aHHbIMU.

PucyHok 11 — YnpaBneHue pacnpegeneHHbIMU SaHHbIMU
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K aToin Mmogenu npumMeHMMOo Np1MBeAeHHOE paHee onucaHue Nnosib3oBaTenNs, Npoueccopa NonNb3oBaTesns u
KOHTponnepa 6asbl. AQMUHUCTpaTOp pacnpeaeneHns — aTo 06bIYHbIN KMace Nonb3oBaTens, UMeroLWniA OTHOLLIe-
HKe K 3aja4e onpeaerneHnsl pacnpeaerneHHbIX AaHHbIX. OnpeaenuTenb pacnpeaeneHua — 3To NPoLeccop Nonb3o-
BaTens, obecneunsaloLmii ycryru agMMHUCTPUPOBaHUS pacnpeaesieHus.

6.6.1 KonTponnep pacnpeaeneHus

KoHTponnepom pacnpegeneHus HasblBaeTCcsA KIacc NpoLieccopoB, obecnevmsaoLwmx yenyr onpegeneHus
[aHHbIX ¥ gocTyna K pacnpegeneHHsiM 6a3zaM aaHHbIX. KoHTponnep pacnpegeneHns AofKeH UMeTb BO3MOXK-
HOCTb OBpallieHMs1 K YacTsAM CXeMbl U YacTsM pacnpegeneHHbIX 4aHHbIX, NPAMO UMW KOCBEHHO CBA3AHHBLIM C
pacnpeneneHHoli 6a3oi aHHbIX, a Takke K pacnpeaeneHHbIM AaHHbIM, HaXoAALWNMMCSA B NokanbHOW cpeae 6a3bl
OaHHbIX Wunu B yaaneHHou cpeae 6a3bl AaHHbIX.

PacnpeneneHHble aaHHbIe, UCMoSb3yeMble KOHTPOepoM pacrnpeaeneHns, AoMmKHbI 6bITb 4OCTYMHbI C Mo-
MOLLIbIO TEX XXe CpeaCcTB MOAENTMPOBaHUSA AaHHbIX.

Insa no6oli pacnpeaeneHHoi 6a3bl AaHHbLIX NpeAnonaraeTcsl, YTo Kaxaan KOMNboTepHaa cuctemMa umeeT
KOHTponnep pacnpegeneHus. Kaxabiid koHTpornep pacnpeaeneHusi obecneumsaeTt 4OCTYIM K TEM YacTsimM pacnpe-
[neneHHon 6a3bl 4aHHbIX, KOTOPbIe XpaHATCA B Nloboi cpee 6asbl AaHHBIX OAHON U TOW e KOMMNbIOTEPHOW cUCTe-
Mbl. KoHTponnep pacnpeaenenys nogaepkueaeTt 40CTYN K YacTsiM pacnpegeneHHon 6a3sbl 4aHHbIX B yAaneHHbIX
cpefax 6asbl JaHHbIX Yepes cBsi3b (MokasaHo Ha pyUcyHKe 11 BbiAeneHHON MyHKTUPOM JIMHUEA) C APYIMMU KOH-
TposuiepaMu pacrpegeneHns B pasiniHbIX KOMMNbIOTEPHBLIX CUCTEMAX.

OnpepgenuTens pacnpegeneHust, okasaHHbIA Ha pucyHke 11, IBNsieTcst ToNMbKO NpoLLeccopoM norb3oBaTe-
NS Ans BbI30oBa YCNyr No AOCTyNy K pacnpegeneHHbIM AaHHbIM. [lpyrie npoleccopbl Nonb3oBaTens He 3anpalium-
BalOT HMKaKUX YCNyT Mo AOCTYNY K pacnpefeneHHbIM JaHHbIM U MOTYT BOCTONb30BaTbLCS TEMU XKe CaMbIMU YCITy-
ramu koHTponepa 6a3bl AaHHbIX, onpeAeneHHbLIMK s obLwen Moaeny. KoHTponnep pacnpeaeneHus npeno-
CTaBnNsIeT AONOMHUTENBLHBIE YCNYTY APYTM KOHTPOIU1EpaM pacrnpeerneHusi npu ConpoBOXAEHUN pacrnpeerieHust
OaHHbIX.

Mpw nonyyeHnn NepBoHaYanbHOro 3anpoca Ha ycnyry oT npoLieccopa norb3oBaTtesst KOHTporulep pacnpe-
AeneHns cHavana onpegensieT cpeb! 6a3bl AaHHLIX, yCTaHOBMEHHbIE A1 AaHHbIX, HA KOTOpbIe UMEeTCSA CCbT-
K1, NCNonb3ys YCryrn KoHTponnepa 6asbl AaHHbIX, YTOBbI NOMYYUTL AOCTYN K JIoKarnbHbIM pacnpegeneHHbIM
OaHHbIM B TOW e camoii kKoMMnbloTepHoi cucteme. Ecnu Heobxoaumble TpeboBaHUS HeAOCTYMNHbLI Kak YacTb No-
KanbHbIX pacrnpeaeneHHbIX 4aHHbBIX, KOHTPosep pacrnpeaeneHus obpallaeTcs K ApyruM KOHTposiepam pacnpe-
AeneHns B Apyro KOMNbHOTEPHON cucTeme, YToBbl HaUTK HeobxoanMble pacnpeaeneHHble AaHHbIe.

Koraa cpeabl 6a3bl AaHHbIX 451 CCbTOYHBIX AaHHbIX ornpeaeneHsbl, Toraa KOHTPonep pacnpeaeneHus Mmo-
XKET BbI3blBaTb YCIYry NtobbIX KOHTPONEPOB Gasbl AaHHbIX B TOW e CaMoi KOMNbIOTEPHOWN cucTeme Uy cesAsbl-
BaTbCA C yAaneHHbIMU KOHTPOMepaMu pacnpeaeneHns, Ytobbl BeIMOSHATEL YacTb YCAYTA UK BCHO 3anpalunsae-
Myto ycnyry. 3To AocTuraeTcs nyTem onpegenieHns KOHTPOSIIepoM pacrpeaeneHns onTMManbHOro UCNob3oBa-
HUSA pecypcoB PYHKLNOHNPOBAHNS 1 KOMMYHUKALAW.

6.6.2 Ponb koHTponnepa pacnpeaeneHus u nap ypoBHeun

3anpoc oT Nonb3oBaTens MOXeT ObITb CBA3aH C Nt0B60I Napoil ypoBHENR, XOTs NONb30BaTeNto, BBOASALLEMY
3anpoc, He TpebyHTCA CBeAeHUs 0 BOBMEYEHHOM Nape ypoBHer. Ecnv nogoGHbIA 3anpoc NonyyeH KOHTPOAepom
pacnpegeneHns, oH JOKeH onpeaennTb BOBIEYEHHYHO Napy YPOBHEN.

KoHTponnep pacnpegeneHns Ha ocHoBaHWM 3anpoca obecrneyrBaeT 4OCTYM K SlokarbHbIM pacnpeaenen-
HbIM JaHHbIM C LieJ1bio onpeaeniTh, B Kakol cpeae Gasbl AaHHbIX pacrnonoXeHbl HeobxoanMble AaHHbIE U MOXeT
N1 3anpalunsaemMasi ycryra 6b1Tb BbiNonHeHa B 3Toi cpege 6a3bl AaHHbIX.

6.7 Mogenb akcnopTta/umnopTa

Mogenb akcrnopTa/uMmnopTa sBfseTcs crelmannanuposaHHon obLLein Mogdesbto, oTpaKatoLLen yenyri, npe-
JocTaBnsieMble KOHTPOoepoM 6asbl faHHbIX, BKOUas BO3MOXHOCTW 3KCNopTa U UMNopTa, kak onvcaHo B 4.10.4.

WcnonksosaHue ycnyrn akcriopTa TpebyeT onpeaeneHus AaHHbIX, KOTopble AOMMKHbI BblTb 3KCNOPTUPOBaHbI
13 cpedbl 6a3bl AaHHbIX (3K3EMNISAPLI KOHKPETHOTO TWMa AaHHbIX, KONTMYECTBO TUMOB AaHHbLIX U AaHHbIE BMECTe
C COOTBETCTBYOLUMU onpeeneHusiMu cxem). daiin AormkeH BbiTb NoMMeHoBaHHbIM. [omkeH 6bITb BbIGpaH Tvn
dopmaTa chaiina, COOTBETCTBYHOLLUIA ONpeaeneHHbIM AaHHbIM.

Wcnone3oBaHue ycryrn umnopTa TpebyeT Hanuumus uMeHn u copmata daiina, B KOTOpbIA AaHHble Bblav
AKCMOPTUPOBAHbI.

ApXUTEKTYpHas Mogerb 3KCropTa M MMMopTa OCHOBaHa Ha AeKOMMO3ULIMW, OTAENSIOLLER KOHTporepbl 6asbl
OaHHbIX, obecneunBatoLne ycnyri ans noboro ns TUNoB cpepbl 6asbl AaHHbIX (6.4), 0T Npoleccopa sKkcnopTa-
nmMnopTa, obecnedmBatoLLero HeobxoanMele yenyri. Ha prcyHke 12 nokasaHo UCnosb3oBaHne yCryr akernopTa u
nMropTa npoLieccopom nonb3osaTtens. B pacnpeaeneHHoi cpeae MoryT 6biTb UCNOMb30BaHbI YCITyr KOHTPOSe-
pa pacnpegeneHus.
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Cxema

Bba3za faHHbIX

daiin
akcnopta/
nMnopTa

PucyHok 12 — Mogenb akcnopTta/umnoprta

6.8 YnpaBfieHve fOCTYNnoM ANA ynpaBneHusa faHHbIMU

[Ons ycnyr ynpaBneHus 4aHHbIMU MOXET NOTPe60oBaTbCsl CNOCOGHOCTb KOHTPO/IMPOBATL BCE (hOPMbI YrpaB-
JIEHUS OCTYMNOM. YNpaB/ieHne AoCTyNnoM MOXeT 06ecneunBaTbCs NPoLEeCcCOPOM ynpaBieHusi 4aHHbIMU U MOXeT
BK/l0UaTb B ce6s yCNyrn, Heo6xoanmble A5t onpeaeneHns AaHHbIX ynpaBieHus 4oCTyNoM. YnpasseHue 40CTy-
MOM MOXET 6bITb MPUMEHUMO K HECKOJIbKMM NPOLLeccopam.

YnpaeneHve focTynom TpebyeT, uTobbl Kaxgas ycnyra, o6ecrnedrBaemas no6bIM NPoLEeccopom, Morna
ObITb CNeLnanbHO aBTOPM30BaHa, Kax/ablii 3anpoc Ha YCyry AO/MKEH 6bITb SBHO UM HESIBHO CBA3aH A/151 N0/b30-
BaTesNa C ayTeHTUUHLIM UAEHTU(UKATOPOM. DTOT UGEHTUIMKATOP MOXET BbITb HESIBHO CBA3aH C 3anNpPOCOM YC/yr1
C NOMOLLbIO leKapupoBaHmMs Npy 3anycke ceaHca, KOTOPbI BKIOUYAET B ce65 YCYrn yNpaBneHus aHHbIMU.

Mpoueccop, NPOBEPSIOLLMIA KaXAyl0 aBTOPM3aLMio UCMOMb30BaHNA YCAyr, NPefoCTaBAsEMbIX NMPOLECCO-
pOM, Ha3blBaOT NPOLECCOPOM YNpaB/eHNs AOCTYNoM. CyLLecTBYOT HECKO/IbKO CNOCO60B, KOTOPLIMU NPOLLECCOp
ynpaBfieHns 4OCTYNOM MOXET 6bITb CBA3aH C ApYriM NPOLECCOPOM, BK/KUas cUTyalmu, Koraa:

a) npoueccop ynpaefieHust LOCTYNOM MCNO/b3yeTcs YNpaB/siowM NpoLeccopoM B KaUecTBe CepBepa;

b) NpoLieccop ynpaBaeHus JocTyrnom TpebyeT ycnyr, npeAocTaBAsieMblX YNPaBsowmumM npoLeccopomM;

C) npoLeccop ynpasfieHnst LOCTYNOM MOXET GbITb BCTPOEH B YNpaBAsioLLnii npoLeccop.

Hes3aBuUCUMMO OT UCNO/b3yeMOoro cnocoba Wan CaHKLMOHNPYIOT OTAE/bHbINA 3anpoc Ha ycnyry, Unm cBa3aH-
HbIil NAEHTUMKATOP yCTaHaB/IMBAET NPUBUIETN /151 NPOLLECCOB M BOB/IEYEHHBIX AaHHbIX. ECNN COOTBETCTBYHO-
Wwyie NpuBKUNErUK Ans 3anpoca 06 yc/yre oTCYTCTBYIOT, OTBET Ha 3anpoc yKasbiBaeT Ha HapyLleHne ynpasieHus
[IOCTYMOM, V1 3TO HapyLleHne MOXeT 6biTb 3apErMcTPUPOBaHO A5 06LLEero ynpasneHns 4OCTYNoM.

[Onsi noffepxaHnsa ynpasaeHns SOCTYNOM YCyri 1to60ro Tuna KoHTposiepa 6asbl JaHHbIX B o6LLein Moge-
N [LOMXHbI 6bITb COOTBETCTBEHHO MOAUMULMPOBAHBI C YHETOM HaNnUusl TpeByeMbIX NpuBUAeriii. Ans 60/bLWnH-
CTBa YCNyr He TPeByTCA U3MEHEHWSI B (DOpMe 3anpoca Ha ycnyry, HoO BO3MOXHbIE OTBETbI AO/MKHbI JONYCKaTh
0TKas3 13-3a OTCYTCTBUSA NPUBUIIETUIA.

[ns onpefeneHvs AeicTBUTENbHbBIX MAEHTU(MKATOPOB A/18 cpepl 6a3bl AaHHbIX U NPUBUIEMIA, CBSA3AHHbIX
C 3TUMMN MAEHTUMKATOPaMK, HEOBXOAMMbI AONONHUTENbHbLIE YCNYTH.

OfMH 13 cnoco6oB ynpaeneHus A0CTYNoM npeAcTaB/ieH Ha pucyHke 13.

AAMVHUCTPATOP YNPaB/eHUs JOCTYNOM — 3TO YaCTHbIN k/iacc nofib3oBaTe s, CBsi3aHHbIN ¢ 3ag4a4yamu yc-
TAHOB/IEHUS AAaHHbIX YNPaBeHUa ocTynom. OnpeaenuTesbs yNpaBieHus 4oCTyNoM — 3To Cneuuan3npoBaH-
HbIli MpoLieccop nosib3oBaTe s, 06ecneunBaroLLmii ycnyrm agMUHUCTpaTopam ynpaBaeHns 4oCTYNnoMm.

Kak nokasaHo Ha pucyHke 13, UCMO/Ib30BaHWE KOHTPOiepa 6a3bl faHHbIX MOXET MPUBECTU K HESIBHOMY
BbI30BY B3aMMOCBSI3aHHbIX OYHKLUI YNpaBAeHust OCTYNOM 151 NOATBEPXAEHUS TOTO, YTO NPOLLECCOp NO/b30Ba-
TeNs yNoSIHOMOUYEH BbINO/HSATL HEOGX0AMMOE felicTBUe. Takue oyHKL MM yNpaBeHNst 4OCTYNOM NpeaycMaTpuBa-
10T U3B/NIEYEHME AaHHbIX YNIPaB/IEeHUst 4OCTYNOM, COOTBETCTBYIOLMX CNelmanbHbIM TpebyeMbiM onepaumsam. Kak
3TO NOKa3aHo Ha pUcyHKe 13, OHM 0HO3HAUYHO COXPAHSOTCSA B KAYECTBE AaHHbIX YNPaBAeHUs AOCTYNOM.
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PuicyHok 13 unnoctTpupyeT (hyHKLMOHA/IbHbIE BO3MOXHOCTY YNPaB/I€HUsSI 4OCTYNOM NPUMEHUTESIBHO K KOH-
Tponnepy 6a3bl AaHHbIX. OAHAKO YNpaB/ieHne AO0CTYNOM MOXEeT 6biTb YMECTHbIM U ANA APYrUMX NPOLEecCcopoB,
Hanpumep 415 onpeaenuTens ynpasneHus qoctynom. Onpeaenutens ynpasieHus 4OCTYNOM — 3TO MeXaHu3M
YCTaHOB/EHNSA YMECTHbIX AAaHHbIX yNpaBeHnst LOCTYNOM, KOTOPbIE NOATBEPXAAIT Ha/IMUMe NpUBUIETNiA, Cylle-
CTBYIOLLMX A5 ONepaLnii, CBA3aHHbIX CO BCEMU TaKUMU NPOLLEeccopamMMu.

Cxema
[AHHbIX
ynpas/fieHus
[0CTYNnom

[aHHble
ynpasnexHus
[0CTYrnoMm

Cxema

Basa faHHbIX

PucyHok 13 — YnpaBriieHne [0CTYNOM B pacnpefeneHHoin cpeae
7 Ll,enm N NpnHUUnbl CTaHOapTU3aunn ynpaBiaeHnA gaHHbIMA

7.1 Uensb

HacToswwii pasgen ngeHtudmumpyeT Lenn n NpUHUUNGLI CTaHgapTM3aunm ynpasneHus gaHHbIMU.

PaccmoTpeHbl Tpu cocTaBnsAwLwme cTtaHgapTusanum:

- TEXHUYECKME LeNn, OCHOBAaHHbIE Ha KOHLEeNUNax, NpuBeAeHHbIX B HACTOSALLEM CTaHA4apTe;

- CpefcTBa AOCTUXEHUSI 3TUX TEXHUYECKNX Lieneil;

- pa3paboTka cTaH4apTOB B 06aaCTV ynpaBAeHns 4aHHbIMK.

7.2 TexHN4YeCcKMe Uenu cTaHfapTusauum ynpabBieHUs faHHbIMU

OCHOBHbIe Lenn cTaHAapTM3aLnmm ynpasneHms AaHHbIMy npefcTaBeHbl Huke. Kaxaas U3 HUX cBsizaHa C
O[HOW WM HECKONMBKMMYW ONUCAHHBIMMW TNIaBHBIMU LeSIMU:

a) noggepxaHve cueHapues pacnpefeneHns gaHHbIX;

b) HE3aBMCUMOCTb pPas3MeLLEeHNS;

C) CTaHAapTM3auns ynpaBneHns TpaH3akumamm 6as gaHHbix;

d) akcnopT 1 umMnopT 6a3 faHHbIX;

€) yMeHbLUEeHNe C/I0KHOCTN 06paboTKn AaHHbIX;

f) o6ecneyeHmne obLeil NPOM3BOAUTENLHOCTY B pacnpefeneHHbIX CLeHapUsX;

[) He3aBNUCUMOCTb AaHHbIX;

h) MOGUNBLHOCTbL NPUNOXEHNIA;

i) aKCTEHCMBHOE UCNO/Ib30BaHWe CPeAcTB MOAENNPOBaHNSA AaHHbIX;

j) Tmbkoe npefoCcTaB/ieHNE AaHHbIX N0/1b30BaTEeNtO.

MocnepHue age Lenun ABNAIOTCA Hanboee BaXxHbIMU ANS CTaHA4apTM3aunm ynpaBneHns gaHHoiMu. B otnu-
yme OT NepBbIX BOCbMU Liefieil OHW NoKa3biBalT AasibHelllee pa3BuTue TeXHoNormin. Cpeactea AOCTMXKEHNSA 3TUX
uenei He MOryT 6bITb MAEHTUULMPOBAHBI B HACTOSLLEM CTaHAapTe.

7.2.1 TogpepxaHue cueHapueB pacnpegesieHnsa faHHbIX

Mpu pa3paboTke pacnpeseneHHol MHHOPMaLMOHHON CUCTEMbI OTCYTCTBYET HE0BX0AMMOCTb UCNO/b30BaTh
O/1HOTO U TOrO Xe MOCTaBLUMKa AN KaXA0A KOMMbIOTEPHON CUCTEMbI M CUCTEMbI yNpaBieHus AaHHbIMU. Takas
cucTeMa HasblBaeTCcs reTeporeHHoi. basa gaHHbIX, 4OCTYN K KOTOPOR 1 ee 06HOB/IEHUE MOTYT 6biTb O6ecneyeHbl
pasnNNyYHbIMU CUCTEMAMM YNpaBieHns AaHHbIMU, Ha3blBAETCA reTeporeHHon pacnpeaeneHHon 6a30i AaHHbIX.
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PasnuuHble Tunbl cBsisei mexay npoleccamu TpebyloT pasnnyHbIX CpeacTs KOMMYHUKaLMK, KOTOPbIE MOX-
Ho obecneunTb cpeacTBaMm onepaLMOoHHbLIX CUCTEM, YCITyramu KoMMyHUKauui OS| nnuv apyruMm ycryramm kKom-
MYHUKaLWIA.

CraHnpapTbl, oTHocAWMeEcs K obecnedeHuto pacnpeaeneHHbix 6a3 AaHHbIX, A0SKHbI OblTb OCHOBaHbLI Ha
BbIBGpaHHbIX UHTepdecax ycnyr, npeAocTaBNsAeMblX B KXo cpeae ynpaeneHus aaHHbIMU. Mpoueccopbl, CBS-
3aHHble C UHTepdencamu, 4ODKHLI pearnpoBaTh CTaHAapTHLIM (NpeaonpeaeneHHbIM) 06pa3oM; ecnv npolecco-
POM NOsyHeH 3anpoc Ha ycnyry, OH A0IPKEeH OTBETUTL CTaHAapPTHLIM 06pasoM.

B pononHeHue K npegycMoTpeHHbIM B JOMEHE YrNpaBieHUs B3auMoaenCcTBUAM NPoLecCcopoB cucTema yn-
paBneHna AaHHbIMA B OQHOM AOMEHE YNpaBreHusi 4oSPKHa ObiTb B COCTOSIHAM NOMYyYUTb AOCTYN K AaHHLIM, Y-
paBnsiemMblM ApYroi CUCTEMON ynpaBsrieHVs faHHBIMU B pYroM AOMeHe ynpaBsfieHns, B COOTBETCTBUN ¢ Tpebosa-
HUSIMW yNpasieHnsi 4OCTYMoM B (PYHKLMOHUPYIOLLIEM AOMEHe ynpasneHns cepsepom. MNpoueccoptbl AByX AoMe-
HOB ynpaBfeHUst MOryT UMEeTb MAEHTUYHOE UMK PasfUIHOE UCTIONTHEHWE.

7.2.2 He3aBUCUMOCTL pa3MeLleHus

[ins nonb3oBaTenst ycnyr ynpaeieHusi faHHbIMU Yepes NpoLeccop Nonb3osaTensi He AoMKHO UMETb 3Have-
HUS1, COXpPaHeHbI NN AaHHbIE, K KOTOPbIM MOfydeH A0CTYN, NIOKanNbHO UK yaaneHHo.

Ins obecneyeHns MEXaHN3MOB KOMMYHUKaLIMU pacrnpeaeneHHon cucTemel, He TpebyloLleih HesaBUcUMocC-
T pasmelLLieHns, yCryri ynpasneHus AaHHbIMA U UHTepdenchl, B KOTOPbLIX 3TU YCITYT AOCTYNHbLI, AOMKHbI ObITb
pa3pabotaHbl Tak, 4Tobbl Nonb3oBaTenb He AOMKeH Obin 3HaTb, rae CoOXpaHATCS AaHHbIe.

Mpoueccop nonb3oBaTtens He AorkeH TpeboBaTh NOHUMaHWA pasmelLeHus obpabaTbiBaeMbix AaHHbIX. EquH-
CTBEHHbIM NCKIMIOYEHUEM SIBIISIETCS NMPOLECCOop Mofb3oBaTess, UCMoMb3yeMblil BO BPeMs YCTaHOBKW CUCTEMBI ANA
onpeaeneHusi pasMelleHus oo cpeapl 6asbl JaHHbBIX, C KOTOPOW CUCTEMA MOXET 0OMEHUBaTLCA AaHHBIMU.

YnaneHHbIA 4oCTyn MoXeT TpeboBaTh AoNoNHUTENLHOM MHdopMaLLMK ANst TOro, UTobbl onpeaenuTb MecTo-
HaxoXaeHve yaarneHHbIX CoOXpaHsieMbIX 4aHHbLIX, HO He JosmkeH TpeboBaTb Apyroro noaxoAa K NocTaBnsieMbiv
ycnyram yrnpaeneHus AaHHbIMW. TpeboBaHUa ons yaganeHHoro U nokanbHOro 4ocTyna K AaHHLIM AOMKHbI BbiTb
OANHAKOBO MPUMEHUMbI KO BCEM Mapam ypOBHEN.

7.2.3 CtaHpapTu3auuMsa ynpaBneHus TpaH3akuuaMu 6a3 gaHHbIX

KoHuenums TpaHsakumm 6asbl 4aHHBIX — 3TO COOTBETCTBYHOLLMIA MeXaHU3M, HanpaBneHHbIA Ha pelueHne
npo61emM KOHTPONSI LeSIOCTHOCTM, BOCCTAHOBIIEHUS 1 NapasvienlsHOCTU B Npeaenax CUCTEMbI YNpaBneHUs AaHHbI-
M. MpuHATEIE CBOMCTBA TpaH3akL M 6a3bl AaHHbIX (ACID — aToMapHOCTb, HENPOTUBOPEUYNBOCTb, U30ANPOBAH-
HOCTb, OOJITOBEYHOCTb) MOTYT ObITb YCTaHOBMNEHbI C MOMOLLLIO TakUX KOHUENUUA, Kak ynopaaouMBaemMocTb B
nokarnbHoM cpeae ynpasneHnst AaHHbIMU.

Ina o6ecneveHnsa B3aMmoaeicTBUIA pacnpeaeneHHol 6a3bl JaHHbIX 40SDKEH ObITb BbIGpaH U cTaHAapTU30-
BaH COOTBETCTBYIOLLUMIA MEXaHN3M YNpaBreHWs TpaH3aKuMsiMn 6a3bl AaHHbIX.

7.2.4 3kcnopT U MMNopT 6a3 AaHHbIX

Ona pazgeneHns Bcen unu vactu 6asbl AaHHbIX, BKIOYAs faHHbIE MPUKNAAHOTo YPOBHA U AaHHble oboi
napbl YpoBHeW, AOSMKHO 6bITb 06ecneveHo conpoBoXaeHne obmMeHa AaHHbIMU Mexay cucTemamu ynpasneHns
AaHHBIMWN.

O6ecneyeHne pasnnyHbIX GOpM NPUMEHEHUS CUCTEMbI yNpaBneHUs gaHHbIMU TpebyeT npeacTasneHus
[AaHHbIX B CTaHAapTHO hopMe Ans UX nepedaqu, ecrnv Takue AaHHble AOMKHbI ObiTb NOHATLI B 6onee Yem ogHoOM
cucTeme ynpasneHns AaHHbIMU. CpeacTsa akcropTa/MmnopTa 0cobeHHO BaxHbI Npy pasaeneHnn nHdopmauum
aHanm3a u NPoeKTUPOBaHUS MeX4Y CUCTEMaMM CIIoBapei U KOMMNLIOTEPOM C YCTaHOBMAEHHBIMW CpeacTBaMu CUC-
TEMHOI0 MPOEKTUPOBAHUS.

HonxHbl 6bITb ycTaHOBNEHbI TpeBoBaHWSA k cTaHAapTHOW hopMe NpeAcTaBneHUs apXMBHbIX 6a3 AaHHbIX.
Mpwu 3TOM Takke MOryT ObITb UCMOMNBL30BaHbI CTaHAAPTHEIE hopMaThl 4aHHbIX.

CpepcTBa skcnopTa/MMmnopTa BMecTe co CpecTBamMu pasrpy3Kki U 3arpy3kv 6asbl AaHHBIX NOSIHOCTLIO He3a-
BUCWMBbI OT OonepaLniA nomucka N 06HOBMEHUS. MPUHNHBI TaKOro pasBeTBNEHUS 3aBUCAT OT CTENEHU, 10 KOTOPOr
cpeacTsa MoAeNMpoBaHust U hopmMaThl AaHHbLIX SBSOTCA CODCTBEHHOCTHIO MHANBUAYANBHBLIX MOCTaBLUMKOB.

B BbIGpaHHbIX NpoLieccax TpebyeTes ykazaTb YacTb 6asbl AaHHbIX, Heobxoaumyto Ana cosaaHua daina
BKCMopTa/MMMopTa, KOTOPast He A0SHKHA 3HAUMTESIbHO OTNINYATLCA MO CEMaHTUKe OT 0BbIMHBLIX MOUCKOBLIX YTBEPX-
AeHWiA (onepaTopos).

dopMy npeacTaBneHnst AaHHbIX YPOBHS CXEMbl, CBA3aHHBLIX C AaHHBIMW Gonee HU3KOTO YPOBHSI, MOXHO
paccmaTpuBaThk Kak MoTeHUManbHyo YacTb daina skcrnopTta/mmnopta. OaHako NOCKONbKY Takue MeTafaHHbIe No
CYTW HEOTAIMYMMbI OT AaHHbIX 6onee HU3KOro YPOBHS, HanpUMep YPOBHA NPUKNaAHLIX AaHHBLIX, MOXHO UCMOIb30-
BaTb T e camble CpeAcTBa MOAENMPOBaHUSA AaHHbLIX U MPUMEHATL OAUHAKOBLIA NOAXOA AN BCEX YPOBHEN
AaHHbIX, AN KOTOPLIX MOTYT BbITb co3AaHbI dainbl akcnopTa/uMmnopTa.
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MpWYHLMNLI 3TaNOHHON MOAENN COCTOSIT B TOM, YTO AOSHKHbI BbITb UCMONb30BaHbLI BbIGpaHHbIe ornepauun 1
COOTBETCTBYIOLUME MM CTaHAaPTHble A3blki 6asbl AaHHbIX B onpeaenieHun YacTi 6asbl AaHHbIX, 4si KOTOPOoW
3anpawmeaeTcs cdaiin akcriopta/mnopTa. MoxeT BO3HUKHY Tb HEOOXOANMMOCTb PACLLUMPUTL NMONCKOBYHO CEMaHTU-
Ky s13bIka MaHUNyIMpoBaHWs AaHHbIMU A5 TOro, YTobbl yuecTb ocobble TpeboBaHWUsA akcnopTa/MmnopTa, Take
Kak obecneyeHne conpoBOXAeHWS AaHHbIX Ha YPOBHE CXeMbl NPUKITaaHOro YPOBHS AaHHbIX.

Ons cnyyas nHTepdeiica ycnyr oTBeT Ha Takoi 3anpoc byaeT o3HavaTh, UTO pesysTaToM NOUCKOBLIX one-
paLmii MoxeT BblTb coobLLeHMe (KoTopoe MOXKeT BbiTb ANMHHEIM). OTBET MOXET BbITb NCMOIb30BaH A1 pasfivy-
HbIX Lenew (T.e. BO3MOXHO XpaHeHe Ui KOMMYHUKaLWSA daHHbIX Kak daiina 6e3 npeacraBneHns nx nonbso-
BaTento).

7.2.5 YMeHbLUeHUe CroXXHOCTM 06paboTKn AaHHbIX

BonbLuas croXHOCTb CyLLUECTBYOLLMX pacnpeaeneHHbIX CUCTEM YpaBneHns AaHHBIMU MOXET BbITb He-
MocpeACTBEHHO NpununcaHa TPYQHOCTAM, C KOTOPbIMA CTasIKMBaKOTCS NPY 0TOBpaXeHUN aHHbBIX B pasniuyHbIX
cpeacTBax MOAEeNMPOBaHUSA AaHHbIX.

Ans npeogoneHnst NogoGHbIX TPYAHOCTEN NPUMEHSIFOT CTpaTeruto, 3akoHatoLLyocs B UCMOSIb30BaHWN CTaH-
OapTHOro NoaxoAa K yCTpaHeHUo pasiiviunii Mexay cpeacTsaMmu MogenMpoBaHus AaHHbIX PasfndHbIX CUCTEM
ynpaeneHns JaHHLIMU B reTeporeHHon cpeae.

B cooTBETCTBUM C HACTOSALMM CTaHAAPTOM NPUHAT NoAX04, NO3BOMSOLWMNA YCTPaHUTb NoTpebHOCTL B yye-
Te noTeHuMansHo pasnniHbIX CPEACTB MOAENMPOBaHNA AaHHbIX, UCMOMb3YeMbIX JIoKarbHEIMA CUCTEMaMU yNpaB-
TeHNs gaHHbIMK.

HecmoTps Ha To, YTO 06MeEH AaHHBIMU MeXay CpeacTBaMu MoAeNMpPoBaHNS 4aHHbIX MOXET NPeacTaBUTb
WHTepec Ans MOCTaBLUMKOB, XenatLLyX NCMoNb30BaTh UHTepMEeNc CUCTeM yrpaBneHns 4aHHbIMW, He COOTBeT-
CTBYOLLMX BblBpaHHbIM CTaHAaPTHLIM CpedcTBaM MOAESIMPOBaHNS AaHHbIX, HET HE0BX0AUMOCTU OTpaXaTb Takne
Moaenv obmeHa AaHHbIMY B CTaHAapTax yrnpasneHns gaHHbIMA.

7.2.6 O6wana nponzBoAUTENILHOCTL B pacrpedeneHHbIX CLueHapuax

B kaxkgom 13 pacnpefeneHHbIX cLleHapueB, 0cobeHHOo B pacnpeeneHHoi 6ase AaHHbIX U 06beaUHEHHOM
cueHapum 6a3sbl 4aHHbIX, 0OBEKTOM CTaHAaPTU3aLMN ABNSETCA NOBbLILLEeHNe 06LLe NPOU3BOAUTENBHOCTU.

7.2.7 HezaBMCUMOCTb AaHHbIX

HezaBncMMOCTb AaHHbIX (CM. 4.5) BaXkHa BO BCcex MHGOPMALIMOHHBLIX cUCTeMax U ee Heobxoaumo UCNOoNb-
30BaTh AJ151 TOro, 4TOObl yMEeHbLUWTL 3aTpaThl Ha MOANMMKaLMIO M MOAEPHA3ALIMIO CUCTEMBI.

7.2.8 O6ecneyeHne MOGMNBHOCTU NPUNOXKEHUIA

Llenbto cTangapTusaumum ynpasneHus AaHHbIMK ABNSIETCS MOBbILLEHWE MOBUMBLHOCTU NPUKITAAHBIX CUCTEM
OT OHON KOMMbIOTEPHOW CUCTEMBI K APYrON.

7.2.9 3KCTeHCUBHOE UCMNONb30BaHUe cpeaAcTB MOAENMUPOBaHUA AaHHbIX

ToBble cpeacTBa MOAENMPOBaHNS OaHHbIX AOIDKHLI 06ragaTh CBOMCTBOM 3KCTE@HCUBHOCTU, HeoBXoaAMMbIM
A9 BHeAPEeHUs 1 NCToNb30BaHNA HOBbIX TPEBOBaHMIA MU TEXHOMOTUIA.

7.2.10 O6ecneyeHne rM6Koro NpeacTaBneHUs 4aHHbIX NONbL30BaTeNo

OgauH npoueccop nto6oi NHboPMaUMOHHOM CUCTEMBI CIIEQYET paccMaTpyBaTh Kak NpoLeccop nosib3osaTe-
N1, OTBETCTBEHHbIM 32 KOOPAUHALMIO B3aUMOAEUCTBUSA C NOMb3oBaTeNIEM.

MoxeT BO3HUKHYTb NOTPEOHOCTL B pasfiunm MeXay CTPYKTYpamn AaHHbIX, BUAUMBIX NOSIb30BaTESNIO, U UX
COOTBETCTBYHOLLMM UCNOMb30BaHWEM NpU 0OBMEHe CpeaCcTB MOAENMPOBAHUS AaHHbIX.

Takve nonb3osaTenbckue UHTepdencbl 4oMKHbI ObiTb BCECTOPOHHE paccMOTpeHbl AN obecneveHns Ha-
[EXHOCTU CpeACTB yNpaBneHUs OCHOBHLIMI AaHHLIMM HE3ABUCUMO OT CBAI3WU 3TUX CPEACTB C LIeHTPanu3oBaHHbI-
MW U pacnpeaeneHHbIMA CUCTEMaMU.

B obnacTb npumeHeHus ctaH4apTU3aumMmn ynpasnieHust 4aHHbIMU OBLIMHO He BKIOYaoT cTaHAapTU3aumno
MHTepdencoB B pa3NU4HbLIX TUNaxX NPoLLeCCOPOB NoMb3oBaTen .

7.3 CpeacTBa AOCTUXEHUA Lenen

MepBble BoceMb Liesiell cTangapTU3aunm ynpasneHust 4aHHBIMA MOTYT ObITb AOCTUIHY T C MOMOLLIbHO ONK-
CaHHbIX paHee crnefyoLmnX cpeacTs:

a) obLwux cpeacTs MoAENMPOBaHWUA AaHHbIX 4515 KaXA0W napbl ypoBHENR;

b) obuiero mexaHvuama obmeHa 4nA BCeX Nap ypoOBHEW;

C) 0AMHaKoBbIX NpoLLEecCcOpPOB, yA0GHLIX 4N Bcex Nap ypoBHEN;

d) cTaHaapTU30BaHHBIX YCITYT B UHTepdeice KoHTponnepa 6a3bl AaHHbIX;

€) CTaHAapTU30BaHHOTO Noaxo4a K ynpasneHuto AoCTYNoMm;

f) ctangapTUsoBaHHOIo NpeacTaBneHns AaHHbIX, He0OX0AMMBIX Ans cpeACcTB B3aUMOAEUCTBUS;

g) obecneyeHusi paboTkl ¢ PparmeHTaunen 4aHHbIX;
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h) pasgeneHus nornyecknx u nuandecKmx CTpyKTyp;

i) JocTyna K cxeme BO BPEMS BbINOMHEHUS.

7.3.1 O6wue cpeacTBa MOAENMPOBaHUS AaHHbIX ANA KaKAOW Napbl YpPOBHEWN

Cucrema ynpasneHus 4aHHbIMU A0IPKHA UCMONb30BaTh OAHO U TO XKe cTaHAapTHOe cpeAcTBO MOAENMpOoBa-
HWUA OaHHbIX ANs BCeX Map YPOBHER, YCTaHOBMEHHbIX B cTaHAapTax, U obecneumBatb oguHaKoBble MpoLecchl
MaHUMYNMPOBaHUS AaHHLIMA 451 AaHHbIX YPOBHS cXeMbI U 6a3bl AaHHbIX, YNpaBseMOoi CXeMOA.

MpaBuna cTpyKTYpUpOBaHUs AaHHbIX ANsl OAHOTO CpeAcTBa MOAENVPOBaHNUS AaHHbLIX MOTyT BbITb onpeae-
NeHbl ¢ UCTIONb30BaHUEM APYTUX CPeACTB MOAENMPOBaHUS AaHHLIX. B 3TOM criyyae BakHO paznuyaTh onpeaens-
eMble 1 paHee onpeaerneHHble CpeacTBa MoAeNMPOBaHUS AaHHbIX. OTO BO3MOXHO B NpaBWriax CTPYKTYpUpOBaHUs
AaHHbIX AN cpeACTB MOAENUPOBaHMUSA AaHHbIX, KOTOPbIE AOMKHbI GbITh onpeAeneHbl U yrnpaBnsieMbl B COOTBET-
CTBUW C NpaBMIaMm1 A1 TEX XKe CpeACTB MOAENMPOBaHMS AaHHbIX.

Onsa npeactaBneHys cnocoboB NO3ULMOHUPOBAHUS ApYIMX cpeAcTB MoAENMpoBaHUs AaHHbIX HeobXxoaumo
naeHTUbULMpoBaTE onpeaeneHHble Napbl ypoBHel. Ha 6onee paHHUX CTaauax sKU3HEHHOTO LyKa MHdopMaLmoH-
HbIX CMCTEM OBbIYHO MPUMEHSIIOT MeTo pa3paboTku NPUKIaAHON MoAenn AaHHbIX C UCTIONb30BaHNEM CPeacTB
MOAENMPOBaHUSA AaHHbIX, OTIIMYHBLIX OT UCMOMb30BAHHLIX B COOTBETCTBYIOLEN Mape ypoBHEN.

7.3.2 06w mexaHUn3M o6mMeHa Ans Bcex Nap ypoBHeN

HacTosiwumia ctaHgapT yurTbiBaeT pasnuuHble cpeCTBa ModenMpoBaHus AaHHbIX. CTaHaapTusaums cpeacTts
MOZenMpoBaHUs AaHHbLIX MOXET BbITb UCTIONb30BaHa Ans noaaepXaHua ooMeHa Mexxay pasnuyHbiMU cpegamMmn
ynpasneHus AaHHbIMW, pacripedeneHHbIMA C MOMOLLBIO YNpaBieHUa AaHHbIX.

CpepcTBa MoAenNMpoBaHNs AaHHBIX, BbIBpaHHbIe B Ka4ecTBe cTaHAapTa AN1sl pacnpeaerieHHOW CUCTeEMBI
yrpaeneHnst AaHHbIMU, Ha3biBaloT cpeAcTBaMU MOAENMpPoBaHUst 0bMeHa AaHHbIX.

Monb3oBaTens ycnyr, obecneveHHbIX MPoLLECCOPOM Mosib3oBaTens, He obsizaTenbHO AOIDKEH 3HaTb, Kakue
cpecTBa MOAENMPOBaHWS AaHHbBIX UCMOSb3YHOTCS B KAYECTBE CpeACcTBa MOAeNIMpoBaHUsl obMeHa AaHHbIX.

BaxHo, uTobbl ogMHakoBble cpeacTBa MoAeNUpoBaHusl obMeHa AaHHbIX MOAAEPKUBANUCH B Pa3UYHbIX
AOMeHax yrnpasneHusi, eCniv Mexay HUMU BO3MOXKeH obmeH AaHHeIMKU. CpeacTea MoaenMpoBaHus obmeHa gaH-
HbIX 1 LieHTpaniM3oBaHHbIe cpeAcTBa MOAENMPOBaHUS aHHBIX B Nape YpoBHEN A0SDKHBI BbITh TEMU e cpeacTBa-
MW MOAENNPOBaHNSA AaHHbIX.

7.3.3 Ucnonb3oBaHWe ogHMX U TeX Xe NpoLeccopoB ANs BCeX Nap ypPoBHeN

JornxHo 6bITb yCTaHOBMEHO TOHMHOE NPEeACTaBNEHNE CXeMbI B COOTBETCTBYIOLLE hopMe Ans cTaHAapTHLIX
CPeACTB MOAENMPOBAHNSA AaHHbIX.

Ecnn npoueccopbl, Hanpumep pasnnyHble KOHTpornepbl 6a3bl AaHHbLIX U NpoLeccopbl NoMb3oBaTens, A0MmK-
Hbl COBMECTHO UCMONb30BaThb TaKyo MHpopMaLnto, TO MPUMEHSIIOT CTaHA4apTU30BaHHyo chopMy NpeacTaBnieHus
AaHHbIX.

Mpoueccop nonb3oBaTens 4OMKEH UMETb BOSMOXHOCTb 3HaTb 0 6oriee YeM ogHOM Nape YpoBHEN, a Takke
npedocTaBNATh YCIyry TakuM o6pasom, YTo nosnbaoBaTtesb yeryr 6yaeT paccMaTpyuBaTh BCe faHHble Kak cBsi3aH-
Hble ¢ 04HOI Napoi ypOBHEN.

7.3.4 CtaHgapTM3oBaHHble YyCcnyru B uHtepdeiice KoHTponnepa 6asbl AaHHbIX

Yenyra nHtepdeiica koHTponnepa 6asbl JaHHbIX AoSDKHA BbITh CTaHAapTU30BaHa AN obnerdyeHus B3aumMo-
AecTBMA pasnnyHbIX cped 6a3bl AaHHbIX.

3Tn ycnyrn MoryT GblTb NOAMHOXECTBOM 3a4a4u NoaaepkaHus cTaHaapTa siablka 6a3bl AaHHbIX, HO B Kade-
CTBE ansTepHaTuBbI 1 4Nt COOTBETCTBYIOLLErO NpeacTaBneHns MOXeT NoTpeboBaTbes cneLnansHasa opma.

7.3.5 CtaHgapTU3oBaHHbIN NoaxoA K yrnpaBneH1lo 4OCTynoMm

Llens cTaHaapTU30BaHHOrO NoAxoAa K ynpaBreHno 4OCTYMOM COCTOUT B MpeAcTaBlIeHNA BOSMOXHOCTH
B3aMMOAENCTBUSA reTeporeHHbIX pacrnpeaeneHHbix 6as AaHHbIX U OTAEMNLHO pa3paboTaHHbIX CUCTEM.

7.3.6 CTaHpgapTM30oBaHHOe NpeAcTaBreHue AaHHbIX, Heo6XoAUMbIX ANsi cpeACTB B3aumMoaencTBUs

Ons ynpaeneHns pacnpegenieHHon 6a3oi gaHHbIX Heobxoamma 6asa gaHHbIX ¢ MHdopMaLMei o pasmelle-
HWK bparMeHTOoB AaHHbLIX, KOTOpas Takke MOXET BbITb pacnpeaeneHHoN.

B cny4ae LeHTpann3oBaHHON CUCTEMbI yNpaBeHUs: 4aHHBIMU NHOPMAaLIS O pasMeLLeHUN AaHHbIX OTHO-
CUTCSA K AeTansiM KOHKPeTHOM NporpamMmmHo-annapaTHol cpeqpbl.

NHdbopMaLms o pasmeLieHnn AaHHbIX 4ormkHa 6bITb rnobarnbHo AoCTYMHON B ceTW. 310 TpebyeT cTaHaapTu-
3auum cpopmara, Ucrnosbayemoro Ans NpeacTaBieHns Tako MHopMaLmi 0 pazMeLLeHIN.

7.3.7 O6ecneveHue paboTbl ¢ bparmeHTaLUeld AaHHbIX

Mpy HeobXxoaMMOCTM NoaaepPXNBaTL reTeporeHHble pacnpeaeneHHble 6a3bl AaHHbIX U UX CNOCOBHOCTL K
B3aMMoZencTBUo, TpeByeTcs cTaHaapTUsaLmMs pacrnpeaeneHHbIX AaHHbIX U criocoba AocTyna K Ux coparMeHTam.

CraHaapTHOe cpeCTBO MOAeNMPOoBaHuUs AaHHbIX A0MKHO obecnevnBaThb cpedcTBa CTPYKTYPUPOBaHWS Ta-
Ko MHcpopmaLmMn. STU cpeacTBa credyeT UCMonb3oBaTh A1 obecneyeHns U okanbHOoro, U yaaneHHoro 4ocTy-
NOB K Takon NHopMaLmnn.
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MpoLeccop pacnpeaenenist AoIMKeH UMEeTb BO3MOXHOCTb agpecaLin ropu3oHTanbHON U BepTUKanbHOM dopar-
MeHTaLuu B pacnpeaeneHHbix 6aszax gaHHbIX.

Cuctema ynpasreHns AaHHbIMW SOSPKHA UCTIOSb30BaTL TaKyHo MHOPMALIMIO O pasMeLLeHN 4N TOro, YTo-
6bl 06ecneynTb HeKOTOPYHO CTeNeHb HE3aBMCUMOCTHY AJ18 MPUKNaAHbIX NpoLeccoB. PesynsraTsl 3anpoca Ha UH-
dopmauuio, koTopasi TpebyeT NonyveHust 4aHHbIX M3 MHOMMX HAaBOPOB AaHHbIX, A0MMKHBI ObITb 06beANHEHBI ANA
npedcTaBneHns AaHHbIX NO 3amnpocy.

7.3.8 PaspgeneHune noruvyecknx n busn4eckux cTpykryp

Cnoco6 CTPYKTYpUPOBaHMWS AaHHbLIX B COOTBETCTBUN C NPaBUIaMm CTPYKTYPUPOBAHUA AaHHBIX CPpeacTs Mo-
0envpoBaH/sa COOTBETCTBYET Cnocoby SIOrMYECKOro CTPYKTYPUPOBaHWS AaHHbIX. Jlorndeckas CTpyKTypa AaHHbIX
OomnxHa 6bITb oTAeneHa oT cnocoba, B COOTBETCTBUN C KOTOPLIM AaHHas Norndeckas CTpyKTypa AoMKHA ObITb
npeAcTaeneHa B kayecTBe NOCTOAHHbLIX AaHHbIX B yCTPOWCTBE XpaHeHUs!.

YacTo TpebyeTcs MaMeHUTb MU3NYECKYHo CTPYKTYPY AaHHbIX. MoTpeBGHOCTE B MUBMEHEHUN MOXET ObITb Bbl-
3BaHa JIorM4yeckon pecTpykTypusaumeid. B nio6om cnyyae cnegyet o6ecneunsaTs cOOTBETCTBUE (PUSUHECKOTO
npeAcTaBneHns AaHHbIX onpeaesieHnto AaHHbIX.

7.3.9 DocTyn Kk cxeme

TpeboBaHWe eAMHCTBEHHOTO UCTOYHUKA AaHHbIX, YPaBIseMOoro CMcCTeMOiA crioBapei MHOPMALMOHHBIX
pecypcoB, MOXHO BbIMOSIHUTL C MOMOLLbH CUCTEMbI CIIOBapPe AaHHbIX, aKTUBHON OTHOCUTESBHO APYTMX NpoLiec-
COpOB, UCMONb3yeMbIX B UHCpOpMALIMOHHOW cucTeme.

YnpasneHne AaHHbIMU, coxpaHseMbiM1 B 6aze gaHHblX, 0bpabaTbiBaeTcsl CUCTEMON CrioBapei, B KOTOPOW
MeTafaHHble JOCTYMHbI TaKnM Xe crocobom, Kak 1 cxema 6a3bl AaHHbIX.

TpeboBaHns k opMe AaHHbIX OMYCKaT MOUCK AaHHBIX CXeMbl S00bIM 3apermcTpMpoBaHHbIM MOMb30Ba-
Teriem COOTBETCTBYHOLLEro CTaHAapTHOro npoLieccopa.

JorkHa 6bITb NpedycMoTpeHa BOZMOXHOCTb MOANGULMPOBaTL CXeMbl AaHHbIX. OnpeaeneHue cpeacTts
MaHUMyNMPOBaHUSi CXEMOW AOIMKHO KacaTbCA He TONMBbKO UX BIIMSIHUA Ha cTaH4apTHOE NpeACcTaBlieHNe CXeMbI
OaHHbIX, HO criedyeT Takke MPUHUMaTb BO BHUMaHWe BIMSHWE Ha CBA3AHHLIE C Hell AaHHbIe, CYLLeCTByoLMe B
6a3e gaHHbIX, B KOTOPOW CXeMa coxpaHaeTcs.

TpeboBaHWs HEMPOTUBOPEUMBOCTM AOMKHLI NpeaoTBpallats MoaudrKaunio JaHHbIX YPOBHS cxeMbl be3
afeKBaTHOro U3MeHeHNA AaHHbIX, coaepalmxcsl B 6ase AaHHbIX, yNpaBrisieMblX CXEMOMN.

Takue TpeboBaHMa MOryT BbITb BbINOMHEHBI C MOMOLLLIO NpeocbpazoBaHus 6a3bl AaHHBIX CpeaCcTBaMU MaH-
nynMpoBaHUs CXeMOW, eciin, Kpome Toro, byaeT npoBedeHa cooTBETCTRYOLAA MoAUUKaLMA CyLLeCTBYOLWENR
6a3bl AaHHbIX. YCnyrn MoryT BrtouaTb B cebsa TpeboBaHUs K NpeobpazoBaHusaM daHHbIX, obecneunsatowme
HEeMNpPOTUBOPEUYMBOCTL OBHOBIEHHbLIX AaHHBIX CXEMBI.

Takwve ycnyru mogudukaLmm cxembl 4oskHbI ObITb MPUMEHUMBI K N10601 nape ypoBHelt B obnactn AencTemns
CTaH4apTM3aL/MY ynpaeneHus AaHHeIMU. Bonpoc o dhakTuieckoM BAUSHAN NOA0BHbLIX USMEHEHW, B OCOBEHHOCTU
0 HedocTyMHOCTU 6a3bl 4aHHBIX 47151 USMEHEHUI, HaxoauTcs BHe 0briacTn NpuMeHeHNs HacToALero cTaHaapTa.

BaxxHo y4yecTb, 4TO cpeACTBa MaHUMYIMPOBaHUA CXeMOM AOMKHbI BbITb CTaHAAPTU30BaHbI C TOYKU 3peHUs
WX BNINSIHWS Ha CTaHAapTU30BaHHOE NpeAcTaBfeHne AaHHbIX YPOBHS CXeMbl U Ha YMeCTHbIe AaHHble 6onee HU3-
KOTO YPOBHS.

7.3.10 CpepcTBa MogenupoBaHus AaHHbIX NONb3oBaTens, OTNUYHbIE OT CPeACTB MogenupoBa-
HUA o6MeHa AaHHbIX

B nokanbHoi1 cucteme ynpasrieHWs AaHHBIMU MOXeT 6bITb UCMoNb30BaHo bornee ogHOro cpeacTsa Moaenu-
poBaHus obmeHa AaHHbIX. [lorpkHa BbITb NpegycMoTpeHa cUcTemMa KOHBEPTUPOBaHUSA CpeAcTB MOAENNUPOBaHUS
OaHHbIX B cpecTBa MoAenpoBaHusi obMeHa AaHHbIX, NoaaepkaHne KoTopbix obecneuvBaeTcs B cneunanbHon
KOMIMbOTEpHOWN cucTeMe. 3Ta cucTema AoskHa ObITb AONOAHUTENBHO paspaboTaHa Npy onpeaeneHnun apxuTek-
TYPHOW CTPYKTYpPbI CUCTEMBI YIpaB/ieHWsl 4aHHbIMA AN BO3MOXHOIO UCMOSb30BaHUS B pacnpeaeneHHon cpeae.

7.4 AcnekTbl cTaHgapTU3aLUM ynpaBneHus JaHHbIMU

CraHgapTusaums ynpasneHust AaHHLIMKU, O6LWLMMN ANA HECKOMbKMX MHGOPMAaLIMOHHBIX CUCTEM, AOIDKHA CO-
3aaBath yaobcTea Kak Anst nepcoHana, Ucrnonb3yowero 3T CUCTEMbI, Tak U A1 TPOrpaMMHbIX CPeACTB, KOTO-
pbIX 3TK cUcTEMbI obecnevmBaloT.

HeobxoaumMo naeHTudnLmMpoBaTh pasfnuyHble kKaTeropun craHgapTa ynpasneHust AaHHbIMK, a Takke MoHU-
MaTb POSb CPEACTB MOAENUPOBaHUSA AaHHbIX B CTaHAapTax ynpasneHust AaHHbIMU.

7.4.1 Kateropum ctaHAapToB ynpaBneHUsa AaHHbIMU

CraHgapTbl ynpaBneHusi AaHHLIMA MOTYT 6bITb pasaeneHbl Ha YeTblpe KaTeropym, KoTopble He 0bsizaTensHo
ABNAOTCA B3aUMOUCKITIOYAOLLMMA. BHYTpU 3TUX KaTeropuin Heo6xoaMMo pasnuuaTth CTaHAapTU3aALUMIO CTPYKTYPbI
OaHHbIX 1 3K3eMNAAPOB AaHHbIX.
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MepBas kaTeropusi CTaHAaPTOB yNpaBneHus AaHHbIMU onpeaensieT Bua ycnyr, o6ecneymBaeMblx B UHTep-
cbeiice. Ha cTaHaapTbl 3TOW KaTeropum cCbINaloTes Kak Ha cTaHAapThl HTepdelica. Takue cTaHAapThl HE AOMKHbI
npeaycmartpuBaTth U3MALLHWE OrpaHUYEHNA CNIOCOBOB KOHCTPYNPOBaHUS (hyHKLIMOHASIBHOIO afieMeHTa, obecneyu-
BaloLEero ycnyru.

Btopas kaTeropusi craHaapToB ynpasrieHUsl AaHHLIMA UCMOSb3YET Npasuna U cornallueHns cpeacTB Moge-
NMpoBaHUs AaHHbIX, YTO6bI NpeACTaBUTL AaHHbIE ANA KOHKPETHOW Lennu. Ha Takue ctaHaapThl CChlaloTesl Kak Ha
cTaHgapThl coaepXXaHus AaHHbIX. CTaHAapThl coepXXaHus AaHHBLIX ONpeaensiT coaepXkaHue YacTu cxeMbl 451
AaHHON Napbl ypOBHEN.

TpeTbs KaTeropusi CTaHAapToB yNpaeneHusl 4aHHbIMA — 3TO cTaHAapTel 06mMeHa. CTaHaapTbl 9TO KaTero-
puUn UCNONbL3YIOTCA B pacnpeaeneHHblX CUCTEMAX, a Taloke AN CBA3N Mexay MHPOPMAaLMOHHBIMU cUCTEMaMN B
pasnuuHbIX AoMeHax ynpasneHua Npu nepegade AaHHbIX U3 OQHON cpeabl YNpaBieHus gaHHbIMA B APYTyLo.
CraHgapTbl obMeHa onpegenstoT usndeckoe npeacTaBneHne AaHHbIX.

UeTBepTas kaTeropus — 370 (pyHKLMOHaSbHbIE CTaHAApPTbI, KOTOpble ABNATCA HabopoM ApyruxX cTaHaap-
TOB. ®yHKLUMOHAsbHBIE CTaHAAPTLI MOTYT UMETL pasnnyHble PopMbl B 3aBUCUMOCTU OT KaTeropuin oTAemNbHbIX
CcTaHOapToB M OT ocobeHHOCTel cpeACTB MOAEeNMPOBaHUA AaHHbIX.

7.4.2 Ponb cpeaAcTB MOAeNUpoOBaHUA AaHHbIX B CTaHAApTU3aLun

MoHATHe cpeacTBa MoaenUpoBaHUA AaHHbLIX ABNSAETCA pyHAaMeHTanbHbIM B KOHLENLMM CTaHaapToB yn-
paBrieHus AaHHbIMKU. CyLLIECTBYIOT TPU NYTU UCMIOSNb30BaHUA CPEACTB MOAENUPOBaHNA AaHHbIX B cTaH4apTax
ynpasneHns AaHHLIMK:

a) cpedcTBa MOAENMPOBaHNA AaHHBIX MOTYT BbITb NMPeaAMETOM OTAENBHOIO CTaHAaPTa;

b) cpeacTea MogenMpoBaHUA AaHHbLIX MOTYT BbITb IBHO MCMOMbL30BaHbI KaK UHCTPYMEHT onpeAerneHns Tex-
HUYecknx TpeboBaHWin Apyroro cTaHaapTa;

C) NpaBuna CTPYKTYpUPOBaHUA faHHbIX U NpaBuia MaHUNyIMPOBaHUA AaHHBIMU CpeACTB MOAENUPOBaHUS
AaHHbIX MOTYT BbITb HESIBHO MCNOMNb30BaHbLI B APYroM cTaHaapTe (Hanpumep, B kadecTBe cTaHaapTa Ans s3blka
6a3bl AaHHbIX).

7.4.3 Ctunm ctaHgapTusauumn

Mpu paspaboTke cTaHAapTOB B 06nacTy MHPOPMaLMOHHBIX TEXHONOMIA MOrYT 6bITb UCMONbL30BaHbI pasfny-
Hble CTWUMK, HEKOTOpPbIE U3 HUX HEe 3aBUCAT OT KaTeropun ctanHgapTa (cm. 7.4.1).

WoeHTndmumpoBsaHsl criegyroye cTunm:

a) abeTpakTHbINA CMHTaKCHC,

b) naHenu (abcTpakTHbIA hopmMart akpaHa);

C) KOHKPETHbI CUHTaKCUC;

d) BbI30B NpoLedypbl;

e) ycnoBHble 0603HaYeHNs (Hanpumep, ucnonbsyemsble B ycryrax OSl).

CraHaapT abcTpakTHOro cUHTaKcuca onpeaensieT cemaHTUKy paga ycnyr 6es npeanucaHns IMHIBUCTUYEC-
KO ¢popMbl, NCMONBb3YEMON MPU NHULIMANN3ALAN UM BbIZOBE KaXKAO0M YCITyTi.

WHTepdeiic naHenu nogobeH abeTpakTHOMY CUHTaKCUCY, HO NPEANUCHIBAET YNakoBKY YCNyr B kadecTse
CTaHfdapTa And nonb3osaTess-4yeroBeka.

KOHKpeTHbI CUHTaKCUC MOXET BbITb MPUMEHEH AN ON1caHKs MUHIBUCTUYECKOR hOpMBI, UCMOMb3YeMOi
NpY MHALMaNM3aLnm U BbI3OBE KaXKO0N YCryri.

WHTepdelic BbizoBa NpoLiedypb! onpedensieT ynopsgodeHHbIn Habop napameTpoB 1 COOTBETCTBYHOLLMX 065-
3aTesbHbIX NpaBun 41s PopMyIMPOBKM 3anpoca CTaHAaPTHOro A3blka NporpaMMupoBaHmns. Beizos npoleaypsl
MOXeT Takke ObITb HEABHBIM, T.e. (POPMYIIMPOBKA 3anpoca MOXeT bbITb UCMoNb3oBaHa AN nepesoda B hopMynu-
pOBKy 3anpoca Ao KOMMNUMALUN.

Br130B npoLeypbl MOXET MHULMUPOBATL NpoLeccop, BKoYaroLwuiA B cebs gaHHble Jomnycka ApYroi Kom-
NbIOTEPHOM CUCTEMBI. ITOT BIA BbI3OBA MPoLedypbl MHOMAa HasbiBaoT «yAarieHHLIM BbI3OBOM npoLeaypbi». CtaH-
AapT ANns Bbl3oBa npoueaypbl A0SKEH onuckiBaTb YCnyri, NpegocTasnsiemele B NlokanbHoM Maclutabe 1 npu
yAaneHHoMm Joctyne.

YcnoBHble 0603Ha4eHUA — CTaHAapPTHLIA HaBop He3aBUCUMbIX YCIOBHbLIX 0603HaUEHUIA A3bIKOB Nporpam-
MUpoBaHUsi, HeobXxoANMbIN AN onpeaeneHns nepeYHs napameTpoB U 6a30BbIX 3/IEMEHTOB (MPUMUTUBOB), UC-
nonb3yeMblX B cpeae OTKPbIThbIX CUCTEM.

TNio6Goit n3 3TUX cTUNE MOXeT BbITb UCNONBL30BaH A1 onpeaeneHns cTaHdapTa uHTepdeica. AGCTPaKTHbINA
WM KOHKPETHBIA CUHTaKCUC MOXET BbITb UCMOSL30BaH AJ18 Toro, UTobbl ONpeaenuTb cTaHAapT KOHTEKETa Unn
cTaHgapT obmeHa. CriegyeT ycTaHOBUTL CrieLmanbHbIv CTUIb A4S onpedeneHust pyHKUMOHaNbLHOro cTaHgapTa, a
TaKkKe CTUMb AN KaXKA0ro NHAVBUAYaIbHOro cTaHAapTa B TepMUHaX, B KOTOPbIX OH onpeaersieH.
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MpunoxeHne A
(cnpaBo4Hoe)

B3aumMocBszaHHble MeXxayHapogHble cCTaHOapThbl

OaHOBpEMEHHO C NOArOTOBKOWM HACTOALWEro ctaHaapTa B pamkax MCO/M3IK TK1/MK32 3aeeplueHa unv npoBoanT-
csi paspaboTka CTaHAapTOB YNPaBMNeHWs AaHHbIMW B PasfiuyHbIX 06nacTsiX, BKIIOYEHHbIX B CreyoWmin CIMCOK B3auMo-
CBSI3aHHbIX CTAHJAPTOB:

MCO/M3K 9075 (Bce vactn) NHdopmaunoHHas TexHonorusl. A3biky 6a3bl JaHHBIX. S3bIK CTPYKTYPUPOBAHHbIX
3anpocoe (SQL) (cm. [1] — [9]);

NCO/M3K 9579:2000 MHdopmaLumnoHHble TexHoNoruv. JAMCTaHUMOHHBIA JOCTYN K 6a3e JaHHbIX 4ns s3blka CTPYK-
TYpUpOBaHHbIX 3anpocoB (SQL) ¢ pacwmpennem 6esonacHocTu (cm. [10]);

MCO/M3K 10027:1990 NHdpopmaunoHHas TexHonommsi. CTpyKTypa cuctembl CrioBapen MHAPOPMAaLUOHHbIX pecyp-
coB (IRDS) (cm. [11]);

MCO/M3K 10728:1993 WHdpopmaunoHHas TexHonomms. ViHTepdenc yenyr cuctemsl cnoBapen MHOOPMaLNOHHBIX
pecypcoB (IRDS) (cm. [12]).
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Mpunoxexnue B
(cnpaBouHoe)

BzaumocBs3b AeMCTBYIOWMNX U paspabaTbiBaeMbIX CTaHAApPTOB
no 6azaM AaHHbIX C apXUTEKTYPOil STANIOHHOW Mogenu
ynpaBneHusa AaHHbIMU

B.1 Uenb

MpunoxeHve cogepxuT MHGOPMaUMIO O NPUHATLIX K paspabaTtbiBaeMblx ctaHaapTax JTC 1/SC21/WG3 (IMoako-
muteT MCO TK1 no nHdpopmMaLmoHHbIM TEXHONOMSIM), CBSI3aHHbLIX C STanoHHOW MOAEeNbio YNpaeneHws AaHHbIMK, Onu-
CaHHOW B HacToswem cTaHgapTe. Hactosiwee npunoxeHue BkniovaeT B cebs onucaHne B3aMMOCBA3W YNOMSIHYTbIX
CTanHAapTOB C MOAErNbIo U NPpUBOOUT KpaTkuii 0630p cpefcTB M OrpaHNYeHUin, NPUMEHSEMbIX B 3TANOHHON MOJenu
ynpaBneHnsi JaHHbIMU.

B.2 A3biku 6a3bl AAHHbIX

B.2.1 fl3bik 6a3b1 gaHHbLIX SQL

A3bik 6a3bl gaHHbIX SQL (cM. MCO/M3K 9075 (Bce uactu) [1] — [9]) — cTaHaapTHBIN A3bIK, KOTOPLIN YCTaHARMNMBA-
€T CMHTaKCUC U CeMaHTUKy YTBEPXAEHWIN ANs onpefereHnsl 1 MaHWNyJIMpoOBaHWUsi YCTAHOBNEHHbIMW TUMaMKU OaHHbIX,
npoueccaMy TpaH3akuui 1 YrNpaBreHnsi JOCTYNOM, KOTOopble NoAAepKUBaloT ucnornb3oBaHme 6a3 gaHHbix SQL.

Asbik 6a3bl AaHHBLIX UCMONB3YIOT s onpederneHns 3anpocoB 06 ycriyrax B NpoLeccope Nonb3oBatens ans Bbi3o-
Ba ycnyr koHTponnepa 6a3bl AaHHbIX, noaaepxusatowero SQL.

TepMuHbl SQL — 3TO TePMUHbBI NPUKNAAHONO UCMONb30BaHWUST 3TANOHHON MOAENWU YNpaBneHus SaHHbIMU, pac-
cmaTtpuBaemMol B pasgene 6. TepMuHbl, ucnone3yemMble B cTaHgapte Ha SQL, CBsizaHbl C TEPMUHaMM, UCNONb3yembiMU
B pa3gene 6 HacTosAwero ctaHgapTa criegytowmm obpasom (tabnuvua B.1):

Ta6nuua B.1 — CooTHOwWweEHWe TEPMUHOB: pa3gen 6 — SQLYRMDM?

TepmuH SQL TepMuH 3TaNoOHHOW MOAENU yrnpasneHus AaHHbIMU
Arent SQL Mpoueccop nonb3oBartens
MNpunoxernne SQL Cuctema ynpaBneHusi 6asbl AaHHbIX
Cpega SQL OaHa vunn Heckonbko cpea 6a3bl AaHHbIX
Cepeep SQL KonTtponnep 6a3bl gaHHbIX
KnuenT SQL KnueHT koHTponnepa 6asbl gaHHbIX (MOXeT 6biTb NPoUEeccopom
nornb3oBaTens WNM KOHTPONNEpPOM pacnpegeneHuns)
AreHTt He SQL Mpoueccop nonb3oBatens

CraHpapt Ha SQL pgetanuaupyeTt NOHATME MpoLUeccopa Nonb3oBarens, pasnuyas noHAtus areHta SQL n knneHTta
SQL; knneHT SQL mMoxeT ogHoBpemeHHO ObiTh areHTom SQL.

Opyrve TepmuHbl cTaHgapTta Ha SQL, cBA3aHHbE ¢ TEPMUHAMW 3TANOHHOW MOAENW ynpaBneHus AaHHbIMW, UC-
nonb3yeMmbivMy B pasgerne 5 HacTosiero crangapra, cnegytowme (tabnuua B.2):

Ta6nwuua B.2 — CooTHoweHue TepMuHoB: pasgen 5 — SQL/RMDM

TepmuH SQL TepMUH 3TaNOHHOW MOAENU YNpPasneHWs AaHHLIMU
Kartanor® COBOKYNHOCTb CXEM
basa gaHHbIX basa gaHHbIX
HanHbie SQL Bbasa gaHHbIX NNc cxema

1) SQL — Structured Query Language — S13blk CTPYKTYPUPOBAHHBIX 3aNPOCOB.

2) RMDM — Reference Model of Data Management — 3TanoHHas mogentb ynpaeneHns AaHHbIMK.

3) BonswuHecmeo SQL 6a3 danHbix ucnons3yrom Habop SQL mabnuu, XpaHAwux CryxeBGHyo UHGOPMaUUo
0ns1 ceoux 8HympeHHuUx nompebHocmei. 9mom Habop Ha3bigaemcsl 8 pas3nuy4HbiX MybnuKkayusx KaxKk cucmemHbil
kamarnoe, crosapb OaHHbIX UMU Ipocmo cucmemHbie mabnuyel. Tabnuybl cucmemHO20 Kamarnoaa HanoMuHaKm
0bbiyHble SQL mabnuusl: me xe cmpoku u cmonbuysi davHbix. Hanpumep, odHa mabnuya kamarnoza obbi4HO codep-
xxum uHgbopmayuro 0 mabnuyax, cywecmsyouwux 8 6ase GaHHbIX, 10 00HOU cmpoke Ha Kaxdyro mabnuyy ba3bl OaH-
HbIX; Opyzas codepxxum uHebopmauuro o pasnuyHsix cmonbyax mabnuy, no o8HOU cmpoke Ha cmonbey, u m. 0.
Tabnuupsi kamanoaa co30amcs U rpuUceausaromcs ¢ MoMowbo camotl 6aspl daHHbIX, U UGeHMUGUUUPYOMCS € NOMO-
Wbro crneyuarnsHbiX UMeH, makux, Harpumep, kak SYSTEM. baza OGanHbix co3daem smu mabnuyst u moduchuyupyem
ux asmomamuyecku;, mabnuysl kamanoaa He moaym bbimb HernocpedcmeeHHO nodeepeHymsel delicmneuro KomaHOb!
modlucpuxayuu. (Mpumey. nepes.).
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Cpefa nonb3oBaTtenisi — NepBoHavaslbHO 3TO aBTOHOMHasA cpefa 6asbl AaHHbIX, O4HAKO OHA MOXET 6biTb pacluu-
peHa npy ee COeAUHEHUW C APYrUMU cpefamun 6asbl JaHHbIX.

B cTtaHaapTe Ha SQL TepMUH «napa ypoBHeW» SIBHO He ucnosb3yeTcs. OfHaKo CTaHAapT pas/inyaeT «CXEMbI» U
MH(OPMAaLMOHHY0 CxeMy. B kaTanore cyllecTByeT TOMbKO OoAHa MHpopMauMoHHas cxema. basa AaHHbIX, CBA3aHHas C
MH(OPMALMOHHOW CXEeMOW, COAEpPXUT AaHHble O BCEX CXeMax B Katasiore, BK/OYasi HENOCPELCTBEHHO MHMOPMALMOH-
HYIO CXEMY.

MprMeHsia TepMuHbI cTaHdapTa Ha SQL 1 ucnonb3ys yc/oBHble 0603HAYEHMS pa3fena 3 HacTosIWEero ctaHjapTa,
o6yt Moaenb (CM. pPUCYHOK 8) MOXHO NpeAcTaBuTb B criegyrolwiem Buge (pucyHok B.1).

Cxema SQL

Bba3sa gaHHbIX
SQL

PucyHok B.1 — O6was mogenb ynpaBfieHust AaHHbIMWU NPUMEHUTENbHO K SQL

AHanoru4yHo mopfesnb ynpaBfieHUs pacnpefeneHHbIMU AaHHbIMU (pUCYHOK 11) MoxeT 6biTb nNpeacTaBfeHa B
cnegywouiem suge (pucyHok B.2).

Cxema SQL

Bbasa gaHHbIX
SQL

PucyHok B.2 — Mogenb ynpasfieHusi pacnpegefieHHbIMU AaHHbIMW NPUMEHUTENTbHO K TepMuHam SQL

Pasznuune mexagy pucyHkamn 11 u B.2 cOCTOUT B TOM, YTO COr/1aCHO PUCYHKY B.2 knmneHT SQL fo/mkeH onpefenntb,
C Kakoli ypaneHHoW cpepoit SQL Heobxoanmo coefuHATbCA. Ha pucyHke 11 KOHTposnep pacnpefeneHus sfBnsetcs
co3fjarefnem 3Toro onpefenuTens, a Ha pucyHke B.2 npoueccop, HasBaHHbIi «Cepep COMI)», pacnonoxeH B cpeje
SQL, oTAnyHoOM OT npoueccopa, Ha3BaHHOTO «KnmeHT COM».

A3blK 6a3bl faHHbIX SQL MOXeT OblTb MCNOMb30BaH A1 YCAyr, NepeyncneHHblX 418 KOHTposnepa obuweil 6asbl
[aHHbIX B 6.3, 3a UCK/IIOYEHNEM:

h) npouegyp co3gaHus pe3epBHbIX KONWIi 6asbl AaHHbIX;

i) npoueayp BOCCTAHOBMEHUS 6asbl AaHHbIX;

j) dmsnyeckoin peopraHmsaymn 6a3bl AaHHbIX.

Kaxayt 13 aTux ycnyr MOXHO obecneunTb NyTeM NMpUMEHeHus KOHTponnepa 6asbl gaHHbiXx SQL onpeaeneHHbIM
npvknagHoiM cnocobom. A3blk 6a3bl faHHbIX SQL Takke MOXeT 6biTb WCMOMb30BaH AN1A ONnpefenieHns [aHHbIX ynpas-
NeHus OOCTYyNnoM, Kak onucaHo B 6.8.

1) COM (Component Object Model) — mogenb KOMNOHEHTHbIX 0OLEKTOB.
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B.2.2 NDL

A3blk 6a3bl AaHHbIXx NDL1*— cTaHgapTHbIA A3blK 6@3bl AaHHbIX, KOTOPbIA yCTaHaBNMBaeT CUHTAKCUC U CEMaHTUKY
yTBEpPXAEHWI ON1a onpefeneHus U MaHunyInpoBaHUSA YCTAHOBMIEHHbIMU TUNaMM AaHHbIX, Npoueccamu TpaH3akuuii u
conpoBoXxaeHns 6a3 gaHHbix NDL.

A3bIK 6@3bl JaHHbIX NPUMEHAIOT 4N1A onpeAeneHns 3anpocoB 06 ycnyrax B npoueccope nosb3oBatens. 3ToT A3blK
MOXeT 6bITb UCNOMb30BaH A/ Bbl30Ba YCNYr KOHTponsepa 6as3bl gaHHbix, nogaepxusatouwero NDL. CtaHgapT NDL He
COAEPXMUT TEPMUHA, aHANOTMYHOr0 KOHTpOAaepy 6asbl AaHHbIX, U MO3TOMY UCNO/b3YeT TEPMUH «KOHTposiep 6asbl
naHHbiXx NDL». VMcnonb3oBaHne Takoro KoHTposinepa 6asbl gaHHbix NDL nokasaHo Ha pucyHke B.3.

Cxema
NDL

Basa gaHHbIX
NDL

PucyHok B.3 — Pa3smewieHne koHTponnepa 6asbl gaHHbix NDL

A3blk 6a3bl gaHHbIX NDL MCnonb3yoT A8 YCnyr, NepedncieHHbiX 418 KOHTposniepa oblein 6a3sbl aHHbIX B 6.3, 3a
NCK/TIOYEHNEM:

b) mogudmkauun onpepeneHunii AaHHbIX;

h) npoueayp co3gaHuss pe3epBHbIX KONWiA 6asbl AaHHbIX;

i) npouenyp BOCCTAHOB/EHMA 6asbl faHHbIX;

j) dmsnyeckoin peopraHmsaymm 6asbl AaHHbIX.

Kaxayto 13 3aTux ycnyr MOXHO obecneunTb MyTeM NpUMeHeHus KoHTponnepa 6asbl faHHbiX NDL onpegeneHHbIM
npuknagHbIM crnoco6om.

B.3 Cuctembl cnoBapeii nHhopMaunoHHbIX pecypcoB (IRDS)

B.3.1 CtpykTypa IRDS

CtaHgapTt cTpykTypbl IRDS2) MCO/M3K 10027 [11] onpeaensieT CTPYKTypy, B KOTOPOA MOryT 6biTb pa3paboTaHbl
cTaHaapTbl cepun IRDS. CTpykTypa ugeHTuduumpyeT Tpu onpefesieHHble napbl YPOBHEN crefyllmnm obpasom:

- napa ypoBHei onpegenenusa IRD3);

- napa ypoBHe# IRD;

- NpYKNagHas napa ypoBHE.

CraHgapTel IRDS HanpaBneHbl Ha nepsble ABe W3 3TUX Tpex nap ypoBHel. [Mapbl ypoOBHelW - 3TO npuknagHoe
MCNONb30BaHME MOHATUSA Mapbl YPOBHEW, yCTaHOBNEHHOE B pasfesie 5 HacTosulero crtaHgapTra.

naBHbIA npoLeccop, MAeHTUMULMPOBaHHBIA B CTPYKType, — 3TO npoueccop uHTepdeica ycnyr IRDS. TepMuHbl,
ncnonb3yemble B cTaHgapTe CcTpykTypbl IRDS, cBA3aHbl C TepMUHaMMK, UCNONb3YEMbIMU B HACTOALLEM CTaHaapTte, cneny-
owmm obpasom (Tabnuua B.3):

Tabnunya B.3 — CooTHoweHne TepmnHoB: IRDS/RMDM

TepmuH cTpykTypbl IRDS TepMMH 3Ta/TOHHON MOAENM ynpaBieHNs AaHHbIMU
MpuknagHas nporpamMMa WAn uHTepdpelic YyenoBek — Ma- Mpoueccop nonb3oBaTens
wuHa IRDS
(HeT akBuBaneHTa) Cucrtema ynpaBneHus 6a3bl AaHHbIX
(HeT akBmMBaneHTta) Cpega 6a3bl gaHHbIX
Mpoueccop ycnyr 6asbl faHHbIX KoHTponnep 6a3sbl faHHbIX
Mpoueccop nHTepdgeica ycnyr IRDS KnneHT koHTponnepa 6a3bl AaHHbIX

1>NDL — Network Database Language.
2) IRDS — Information Resource Dictionary System.
3>IRD — Information Resource Dictionary.

35



FOCT P NCO/M3K TO 10032— 2007

[Opyrue TepMUHbl CTaHgapTa CTpyKTypbl IRDS, cBSi3aHHble C TEPMUHAMM 3TASIOHHON MoAEenu ynpasneHust AaHHbI-
MM, UCMOMb3yeMbIMU B pasfenie 5 HacTOsALLEero cTaHaapTa, npuBefeHsl B Tabnuue B.4.

Tabnunya B.4— CooTHOweHne TepMnHoB: pa3gen 5 — IRDS/RMDM

TepmuH IRDS TepMuH 3TaNoOHHON Mofenu ynpasfieHUs [aHHbIMU
Cxema onpepgenenus IRD Cxema
Cxema IRD Cxema
OnpepgeneHune IRD Basa gaHHbIX
IRD Bbasa gaHHbIX

B cTpykType IRDS 1 cBA3aHHOI cepuu CTaHAAPTOB WMCNOMb3YeTCA TEPMUH «napa ypoBHeli». CTpyktypa IRDS
TpebyeT NpMMeHeHns OAMHAKOBbIX CPEACTB MOAENMPOBAHUA AaHHbIX U ANA onpejeneHns gaHHbixX Ha yposHe IRD, n ans
onpejesnieHnsa [AaHHbIX Ha ypoBHe onpegeneHus IRD.

CtaHgapTt cTpykTypbl IRDS nogpo6HO ycTaHaBnMBaeT MOHATUE npoueccopa nosib3oBaTens npu onpeaeneHum
npoueccopa CUHTakcuca KOMaHAHOro A3blka, npoueccopa uHTepdieiica naHenu, npoueccopa nHtepdeinca KomaHAHO-
ro A3blka yenoseka u Apyrmux npoueccopos IRDS B uHTepdelice YenoBek — malluvHa.

Mpy ncnonb30BaHMM YCNOBHbLIX 0603HAYEHUI pa3gena 3 HacTosLWero cTaHgapTa U TEPMUHOB CTaHapTa CTPYKTY-
pbl IRDS obwan mogenb, npeAcTaBNeHHas Ha pUCYHKe 8, NpuHMMaeT cneaywowmnii Bug (pucyHok B.4).

Cxema
IRD

IRD

PucyHok B.4 — O6was mogesnb ynpasneHUss faHHbIMWU NpuUMeHUTenbHO K IRDS

Ha pucyHke B.4 npoueccop ycnyr 6asbl AaHHbIX — 3TO NPUKNafHOE UCMOo/b30BaHNe KOHTposnepa 6asbl AaHHbIX,
a npoueccop MHTepdpeiica yenosek — MawmnHa IRDS — 3To nNpuknagHoe WCMNosb30BaHWe npoleccopa nosb3osaTesns.
CyLEeCcTBEHHbIM pasinumeM Mexay pUcyHkom 8 u pucyHkom B.4 siBnseTcs 1o, 4To npoueccop uHTepdpelica ycnyr IRDS
ABNSAETCA KIMEHTOM npoueccopa ycnyr 6asbl AaHHbIX, HO He MPOLLEecCcCOpOM Mosib30BaTess.

B.3.2 NHTepdpelic ycnyr IRDS

CtaHgapTt nHTepdelica ycnyr IRDS (MCO/M3K 10728 [12]) onpepgensieT pag 1abnuy 4N cxembl onpegenutens
IRD. 311 Tabnuubl onpegenuteneli IRD fo/mkHbI 6bITb 3amnofiIHEHbI MO/b30BATE/NIEM CMOBAps U CoAepXaTb onucaHue
OfHOA unun Heckonbkux cxem IRD. Tabnuubl onpegenutenein IRD ycTaHoBNeHbl B cTaHgapTe [12], MCNOMb3yOWEM
MCO/M3K 9075 (Bce yactu) ([1] - [9]) pns yTBEPXAEHUA MO onucaHuio cxembl. CpeAcTBa MOAENMPOBAHUS [aHHbIX,
ncnonb3yemble Ans onpegeneHunsa cxemol IRD, ocHOBaHbl Ha 3TuXx xe cTaHgapTax SQL ([1] - [9]) aHanornyHo onpegene-
HUO cxeMbl onpegenuTtensa IRD. Heo6xogumo Takke obecneunTb cpefcTBa ynpaB/ieHUs BepPCUSMMU.

CraHfapT Takke onpefenseT pag AOCTYNHbIX 418 Nofb3oBaTens ycnyr npoueccopa nHtepdelica ycnyr IRDS ans
MaHUNynnMpoBaHusa AaHHbIMW U OTHOCWUTEsIbHO Napbl ypoBHei onpegenutens IRD, n oTHOCUTEeNbHO napbl YpoBHel IRD.

B.4 YpaneHHblli gocTtyn Kk 6a3am gaHHbix RDAD)

CtaHgapT MCO/M3K 9679 [10] onpegenseT cnocob mMcnosnb3oBaHUsa nNpoTokosioB OSI ana obecneyeHus Tpebo-
BaHWi nosb3oBaTesieli 04HON KOMMbIOTEPHOM CUCTEMbl NPU MOSYYEHUU JOCTYNa K KOHTponnaepy 6asbl AaHHbIX B APYroW
KOMMbIOTEPHOW CUCTEME.

CtaHgapT MCO/M3K 9679 [10] onpegensieT cnocob nMcnonb3oBaHus npotokonoB OSI| ansa obecneyeHns Tpebosa-
HWIN nonb3oBaTeneil knueHTa SQL B 0AHOI/ KOMMNLIOTEPHO cucTemMe Npu MofydvyeHun Aoctyna k cepsepy SQL B apyroi
KOMMbIOTEPHOW CUCTEME.

Mcnonb3ysa ctaHgapt RDA SQL, moaens pacnpefeneHHoro ynpaBneHus gaHHbiMn (pucyHok 11) MOXHO npepcTa-
BWUTb B cneagytowem suge (pmcyHok B.5).

1) RDA — Remote Database Access.
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Pasnuune mexay pucyHkamy 11 u B.5 cocToMT B TOM, YTO COI/1acHO pUCYyHKY B.5 knueHT SQL posmxeH npepocra-
BUTb MHGIOPMALMIO, ONpeaenstolLyto, C Kakol yaaneHHol cpefoit SQL Heo6xoaumo coemuHATLCA, Torga kak B COOTBET-
CTBUU C PUCYHKOM 11 KOHTpoOsnep pacnpefeneHus BbINOMHAET po/ib CO3[4aHuA 3TOro onpepeneHus.

Cxema SQL

Bbasa faHHbIX
SQL

PucyHok B.5 — Mogenb ynpasneHus pacnpefesieHHbIMU AaHHbIMU npuMeHnTensHo Kk RDA SQL

B.5 9kcnopTt/umnopT
CraHzapT paspabaTbiBatoT /151 yC/yr, NpefocTaB/issieMbiX NPOLLECCOPOM 3KcnopTa/MMnopTa, 1 Ans gopmara daii-

na aKcnopTa/umnopTa B COOTBETCTBMM C Mogesibio no 6.7. CTaHgapT nepBoHauanbHO NpeAHasHayeH Ans akcnopta/
umMnopTa 6asbl AaHHbIX SQL. CxeMaTMYHO 3TO MOXHO MPeAcTaBuTb Ha pucyHke B.6 B TepMuMHAxX aKcrnopTa/MmnopTa, Kak

OblNI0 NOKa3aHO Ha pucyHke 12.

Cxema
SQL

Bbasa gaHHbIX
SQL

dalin akcnoptal
nMmnoprta SQL

PucyHok B.6 — 2kcnopT/mmnopT B 6a3e gaHHbix SQL

B.6 HanpaBneHusa ctaHgaptusaumm

B pamkax apxuTeKTypHO mMofenu ANs pacnpefesieHHOro ynpasfieHus AaHHbIMW, Kak nokasaHo Ha pucyHke 11,
MOXHO BbISIBUTb NEPCMNEeKTUBHbIE HamnpasBfeHUsa cTaHgapTv3aunn, npegycMmaTpusaroline cTaHgapTHYH CXemy ANna pac-
npefeneHHbIX AaHHbIX W ycnyr, o6ecneyvyeHHbIX B MHTepdelice KOHTponaepa pacnpefeneHus. 3T yCnyrm BKIYalOT B
cebs:

a) onpegeneHve KOMNbOTEPHbLIX CUCTEM, B KOTOPbIX AO/MKHbI OblTb COXpaHEHbl AaHHbIe 1 COOTBETCTBYHLLINE MPO-

LeCCbl;
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b) HazHayeHMe KOMMbIOTEPHOW CUCTEMbI AN XpaHeHWUs onpefensiemblX AaHHbIX U CBA3aHHbIX NPOLEeCcCOoB;

C) onpegeneHve KOMNbIOTEPHOW CUCTEMbI, B KOTOPOI A0/MKHbI OblTb HalifeHbl Tpebyemble faHHble U CBSA3aHHble
npoueccbl. OnpegeneHme Takux AaHHbIX U CBA3aHHbIX MPOLECCOB ABNseTcA TpeboBaHMeMm npoleccopa nonb3oBaTens.

Ha pucyHke B.7 nokasaHo, YTO CBA3b MeXAy KOMMbIOTEPHLIMU CUCTEMaMW CYLLECTBYET TO/IbKO MeXZAy KOHTposne-
pamn pacnpegenexus. na obecneyeHns B3aMMOALENCTBMA YCyrn, Heo6XxoauMble ANS ynpasfeHUs pacnpefenieHHbl-
MV JaHHbIMW B HECKONbKMX cpefax 6asbl AaHHbIX, HyXJalTcs B noggepxke npunoxeHns RDA. PucyHok B.7 — pasBsep-
HyTasi Bepcusi pucyHka 11, ngeHtudmumpytowas cneymanbHyo ponb yenyr RDA.

PucyHok B.7 — TlMonoxeHne RDA gna pacnpefesieHHoro ynpasneHus gaHHbIMU
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