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HacTtoswmia cTaHaapT He MoXeT BEITE NONHOCTEID MK YaCTHYHO BOCNpoKW3BedeH, TMpaXnWpoBaH W pac-
NpocTpaHeH B kadecTee odulManbHoro UagaHusa 6e3 paspelwleHns ®PefgepansHOro areHTCTBa No TexHu4e-
CKOMY perynvposaHu U MeTponornm
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BeegeHue

Cepus craHgaptoe MCO/MOK 20547 npegoHazHadYeHa OnNA NpegocTaeneHWs Nonb3oBaTtenAm CTaH-
OapTU30BaHHOrD noaxona k paspaboTke W BHEAPEHWID apXMTEKTYp GONbWKWX JaHHBIX W ANA NpefocTaene-
HUA HeoBxoouMmelx cripaBo4vHbix Matepuance. MCO/M3K 20547-1 conepxut obuine ceefeHus o CTPYKType
ITANOHHON apXWTEKTYPEI, NMPEACTABNEHHOR B CTAHOApPTe, 8 TaKKe ONMUWCHIBAET MPOLECC &8 NMPUMEHEHWHA B
XOMe BbINONHEHKA paspaboTku apxuTtekTypsl. MCO/MIK 20547-2 BrnwodaeT Habop BapuaHTOB WCNONL30BA-
HUA BonblWWX AaHHLIX U ONWUCLIBAET WX B BUOE COBOKYMHOCTH TEXHWMHYECKUX YCIOBMA, KOTOpblE MOTYT BLITh
YUTEHEl apXUTeKTopamu BonkWKMX AaHHEIX U paspaboTyvkaMmy cucTem, a TaKkke MoryT BeITe MCNonNe30BaHG!
apxvTekTopom BONbLUWX AAHHBIX ANA ONWCAHWA KOHKpeTHoW cucTembl, B MCO/M3IK 20547-4 paccmoTpeHsl
acnexTsbl 3alKILeHHOCTU U KOH(WAEHUMANEHOCTW NePCOHaNBHBIX JaHHBIX, KOTOPbLIE ABMNAKTCA YHUKANBHEIMW
ans Bonsbwnx gadHex. MCO/M3IK 20547-5 conepmuT nepedeHb CTaHaapToe W ONMCLIBAET UX B3auMOCBsan
C 3TanOHHOM apXWTEKTYPOW, KOTOPYI apXWTEKTOPELl W pa3paboTuvki MOryT paccMaTpUBaTE Kak COCTaBHYIO
YacTb NpoLUecca NPOeKTUPOBAaHWMA W peanu3alun cBoel CUCTeMbL.

Kaxpoans n3 atux vacTed nocTpoeHa Ha ofwwx noaxoaax: CnoBape v KOHUENUWaxX, NpeacTaeneHHblx B
MCO/MM3K 20546.

B obuiuvx yepTtax atanoHHas apxuTekTypa npeacrasnseT coboi aBToOpUTETHLIA NCTOYHKWK MHOpMAaL MK
O KOHKPEeTHOW npegmeTHol obnacTy, KOTopLIW HanpaenaAeT ¥ OrPpaHUYNBaeT peanu3aumio HECKDNBKWUX apxu-
TEKTYR W pelweHni (cm. 3.2).

3TanoHHbIe apxUTeKTyphl 0BLIMHO CnyxaT peKkoMeH40BaHHOW OCHOBOW AMA apXWMTEKTYPHEIX PELIeHnA,
a TaKKe MoryT BbiTh MCNONbL30BAHLI B LENSX CPABHEHWS W COMMacoBaHUs.

Knioyesan uenk 3TanoHHON apxnTekTypel — cnocoGcTeoBaTE 0DLWEMY NOHUMEHUMIO CYLWECTBYIOWWX ap-
XMTEKTYPR 1 OyayLimx HanpasneHnii UX pasBnTUA B paMKax MHOXKECTBA NPOAYKTOB, OpraHu3aLnil v QUCUNNIWH.

3TanoHHas apxuMTekTypa, ondcaHHaa B HacTosiem craHgapre, npedcrasnaeT coboil cTpykTypy ap-
XUTEKTYpPbI, NPedHasHaYeHHYI0 ANS OnMcaHusa KOMNOHEHTOB GonblunX OaHHbIX, Npoueccos U cuctem Bonb-
LWIKMX AaHHbLIX, 4TO6bLl YCTaHOBUTE 06GLLMIA (YHUBEpPCANbHLIA) A3bIK ANA 00 EeHWA 3aUHTEpeCcoBaHHLIX CTOPOH,
W HOCWT HaWMEHOBaHWe 3TalOHHOWN apxWTekTypbl Bonblwnx AaHHbX. CMCTEMHAS apxXUTEKTypa KOHKpPEeTHOM
cucTembl BONbWKX OaHHEIX B HACTOALWEM CTaHAAPTE HE NPeAcTaBNeHa; OH ABNAETCHA MHCTPYMEHTOM NS Onu-
caHma n obeyxaeHua, a Tawke pa3paboTki CUCTEMHBIX apXUTEKTYD C MCMONb3OBaHWEM CTPYKTYPLI 3TANOHHOIA
apxXMTeKTYpbl 1 oBecneunsaeT obLWe BLICOKOYPOBHEBbLIE apXUTEKTYDHLIE NPeACTABNEHWA, KOTOpbIe CryXaT
achchekTMBHEIM cpeacTBoM obcyxaeHws TpeboBaHWiA, CTPYKTYR M onepauwni, npucywnx Sonswum gaHHeIM,
MNpepcraEneHHas B HacTOALWEM CTaHdapTe MOLENs HEe NPWBA3aHa K NPOOYKTam, CepPBMCaM WNW 3TanOHHbIM
peanuaauManm KOHKPETHbLIX NOCTABLUMKOB, @ TaKKe He COASpH#WMT HOPMAaTWBHBIX PELUEHWIA, NPenaTcTBY oMK
WHHOBAaLIMAM.
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HAUMOHANbHBIAN CTAHOAPT POCCUMMCKOW QEOEPALWNMK

MHpopmMaunoHHble TEXHONOTK
ITANOHHAA APXUTEKTYPA BONbLUKUX OAHHbBIX
YacTte 3
OTanoHHan apxuMTeKTypa

Information technology.
Big Data Reference architecture.
Part 3. Reference architecture

Dara eeegenna — 2025—01—01

1 O6nacTb NPUMEHEHWUA

HacToswuit cTaHgapT onpeaenser aTanoHHY apXMTeKTypy Donblvx JaHHbLIX, KOTOpas BKIIOYAET KOH-
Lenuui ¥ apXMTeKTYpHbIE NpeacTaBNeHus.

JTanoHHasa apxutekTypa GonblUMX AaHHbLIX, NpeAcTaBneHHas B HacTOAWEM cTaHgapTe, onpeaenseT
[BE apXUTEKTYPHbLIE TOUKU 3PEHUS:

- NONbL30BaTeNkLCKOE NpeacTaBneHve, anpefensolee ponu/nogponu, ux OTHOLEHWS W TUNbI AeRCTBUA
B 3KOCHCTEME BONbLUWX OaHHBIX;

- (hyHKUMOHaNLHOE NpeacTasneHne, onpegensaiollee apXuTeKTyPHLIE YPOBHU M KNacchl OYHKLMOHAL-
HEIX KOMMNOHEHTOB HE 3TUX YPOBHAX, KOTOPLIE peanusyioT BUA4LI AeATeNsHOCTEW ponei/Nogponei B nonsL3o-
BATENbGKOM NpeicTaBneHuu.

3T1anoHHas apxuTekTypa GonbluMx JaHHbIX NpedHasHaqeHa:

- ons obecnevenwns oblWero s3bika Ans pasnu4HbIX 3aMHTepecoBaHHbIX CTOPOH;

- ONA NOOLpeHUsA NPUBEPXKEHHOCTH coBniofeHsa obLIKUX cTaHaapToR, cneyudukaumia v 1WwabnoHos;

- Ansi obecneueHs CormacoBaHHOGTU peanusalui TeXHONorM ANs pelleHWs OfHOTUMNHLIX Habo-
poB 3anay;

- AnA obner4yeHus NOHWUMAaHKWA ONepaLoHHBIX ocobeHHocTel GonblUKX OaHHBIX;

- ANA UAMKETPaLUU U NOHWUMAaHWS Pa3nuYHbiX KOMINOHEHTOB, NPOLECCOB W CUCTEM B KOHTeKcTe obulen
KOHUeNTyanbHoNn mogeny Donblwux gaHHeIX;

- ANA MNOGroToBKW K NPEACTaBMNeHWI0 TEXHWUECKOW CnpaBkM ANnA rocyfapCTEEHHLIX OpraHu3auuii,
areHTCTB W Apyrvux notpebutenen, o6ecneunsaolen BO3MOXHOCTA NMOHMMAaHWA, o0BCyKOEHUs, Knaccuduka-
LM 1 CPaBHEHUA pelleHnit Ana Bonblumny AaHHbIX;

- [NA B3BELEHHOIO AHANW3a CO3/1aBaeMbIX CTAHAAPTOB C TOMKKM 3peHus MHTeponepabensHocTH, nepe-
HOCMMOCTI, BO3MOKHOCTH NOBTOPHOIO MCMNOMb30BaHWA WM PacLIMPAEMOCTH.

2 HopmaTUBHbIe CChINKU

B HacToAweM cTaHgapTe WCNonb30BaHLI HOPMATUBHLIE CChINKW Ha cneylolwuve cTaHgapTsl [Ana gatu-
DOBAHHbLIX CCbINOK NPUMEHSIIOT TOMNBKO YKA3aHHOe M3aHWe CCbINOYHOro CTaHaapTa, ANa HedaTUPOBAaHHBIX —
nocnegHee uafgaHuwe (BKN4Yan BCe WaMeHeHuA)]:

IS0 8000-2, Data quality — Part 2: Vocabulary (Kavecrso padHeix. HacTs 2. Cnosape)

WNapanue ochuumnansHoe
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ISO/TS 8000-60, Data quality — Part 60: Data quality management: QOverview (KayectBo JaHHbIX. —
Yacte 60. YnpaeneHue ka4ecTROM gaHHbix. Ob3op)

ISO 8000-61 Data quality — Part 61: Data quality management: Process reference model (KadecTeo
AaHHbIX. YacTe 61. MeHeMeHT KadecTBa AaHHbIX. 3TanoHHas MoAenks npouecca)

ISO/IEC 38500 Information technology — Governance of IT for the organization (MHdopmaymoHHble
TexHonoruw. ¥YnpasneHue VT B opraHuzauuu)

ISO/IEC 38505-1, Information technology — Governance of IT — Governance of data — Part 1:
Application of ISO/IEC 38500 to the governance of data (MHdopmaumonHeie TeExHonorun. Ynpasnenuwe AT,
Ynpaenerdune aanHeimK. Hacte 1. Mpumenenune MCO/M3IK 38500 k ynpaBneHno AaHHbIMKA)

ISO/IEC TR 38505-2, Information technology — Governance of IT — Governance of data — Part 2:
Implications of ISO/IEC 38505-1 for data management (Ynpaenenue aktvBamu. CUCTEMBLI MEHEIKMEHTA.
PykoroacTeo no npumexeHuo MCO 55001)

ISO 55000, Asset management — Overview, principles, and terminology (Ynpaenenve aktueamu. O6-
30p, NPWHUMML] M TEPMUHONOTA)

ISO 55001, Asset management — Management systems — Requirements (Ynpaenenwe aktveamu.
Cuctemsl meHemeHTa. TpeboBaHua)

ISO 55002, Asset management — Management systems — Guidelines for the application of ISO 55001
(¥npaeneHue aktueamun. Cuctemsl meHegxmeHTa. PykoeogcTeo no npumeHeHuis MCO 55001)

ISO/IEC/IEEE 42010, Systems, and software engineering — Architecture description {PazpaGotka cu-
CTEM U NporpamMmmHoro cbecneveHus. OnNUcaHWe apxXuTeKTYpbI)

ISO/IEC 20546, Information technology — Big data — Overview and vocabulary (MHdopmaunoHHble
TexHonoruw. bonewwne faxHbie. O63op U cnosaps)

ISO/IEC 17789", Information technology — Cloud computing — Reference architecture (MHdopmaumoH-
Hele TexHonormu. ObnayHele BelYUCNeHns. 3TanoHHasa apxuTekTypa)

3 TepMUHEI U onpeaeneHun

MCO »n M3K noggepskusatoT TepMuHonornyeckne Gaswl AaHHLIX ANA UCMONb30BaHWA B cTaHgaptuaa-
LMK, PAcnonoXeHHbIe No CAEAYLUM agpecam;

- nnatchopma MCO gna oHnaid-npocMoTpa Martepwanoe no cradaaptam (Online Browsing Platform,
OBP), goctynHas no agpecy: https://www.iso.org/obp/ui;

- baza ganHeix M3K 3nextponeawa (IEC Electropedia), goctynHana no agpecy: hitp:/iwww.electropedia.org/

B HacToAwem cTaHgapte npuMmeHeHel TepmuHel no MCO 8000-2, ISO 8000-2, ISO/TC 8000-60,
WMCO 8000-61, MCO/M3K 38500, NCO/MOK 38505-1, MCO/M3IK TP 38505-2, MCO 55000, MCO 55001,
WCO 55002, ISO/IEC/IEEE 42010, ICO/M3K 20546, MCO/M3K 17789, a Tarke cnegyouiMe TepMUHLI C CO-
OTBETCTBYHLLMMW ONPEAENEeHUAMU:

3.1 paHHbie (data): NpegcrasnedHwe nHdopmaymm (3.3) 8 dhopmansHoM BrMOE, NPUIOZHOM ONs nNepe-
gauv, MHTepnpeTauun uny obpaboTkm,

[MCO/M3IK 2382:2015, 2121272]

3.2 atanoHHan apxuTekTypa (reference architecture): ABTOPUTETHBIM WMCTOYHWUK WHOPMALIMKM O KOH-
KDETHOWM NpegMeTHON 0bnacTy, KOTOPLIW HanpaBnseT W OrpaHVYUBaeT peann3auuio MHOKECTBa apXuTeKTyp
W peLueHuit,

MpumevyarHue 1 — B HacToAWEM CcTaHOAPTE WCMNONB3YETCH OMPEedSneHne 3TanOHHOR apXMTEKTYPBl M3 O0-
kyMeHTa «Onucadue aTanoHHOM apXuTekTypel» MuHuctepctBa ofoponsl CLUA (DaD) [7].

MpumMedaHne 2 — 3TanoHHbe apXMTEKTYPBLI 0OBIYHO CryKaT OCHOBOW ANs BIDOpa BapruaHTa apxXUTEKTYpPSI,
a TaKKe MOryT BbiTh WCMOMNB30BAHB! ANA CPABHEHWA W COMMACOBAHWA KOHKPETHLIX BAPUAHTOR ApXHTEKTYD M NPUHATHIX
pELUEHWA.

3.3 uHdopmauyuma (information): NanHsle (3.1), koTopele 0GpabaTeIBaAIOT, OPraHU3yOT U KOpPEenupyloT
ana nony4eHysa BeIXOOHOM 3Ha4YeHus.

MpumeuaHue — MHpopmauua kacaetcs (hakToB, KOHLENLWIA, 06LeKToR, coBLITUi, WAEH, NPOLIECCOB W T. A,

" 3ameneH Ha ISO/IEC 22123-3:2023. OaHako AnA 0AHO3HAYHOrO cobnioaeHus TpeBosaHua HACTOALIero cTaHaap-
Ta peEKOMeHOYETCA MCNOMNbL30OBATE TONLKO YKaiaHHOe B 3TON cobinke H3gaHWe.

2
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3.4 peatensHocThk (activity): 3agaHHas nocneqoBaTenbHOCTL MKW COBOKYNHOCTL 3afav.

[MCO/M3K 17789:2014, 3.2.1]

3.5 sHaHue (knowledge): CoxpaHaeman, obpabaTeiBaemas M MHTEpNpeTupyemas WHopmauma (3.3).

[150 5127:2017, 3.1.1.17]

3.6 pyHKUMOHaNBHBLIA KoMnoHeHT (functional component): @yHKUMOHANLHLIA CTPYKTYPHBIA Bnok, He-
oBxoauMBIP ANA yYacTUA B BUAE AeATensHOCTH (3.4), noaaepXuBaemMon B Xxo0e UMNNeMeHTauun.

[MCO/MBK 17789:2014, 3.2.3]

3.7 cTpatermyecKoe ynpasneHuwe gaHHbiMmm (data governance): CBOWCTBO MNKU CNocoBHOCTL, KOTO-
pble HeobxoaMMO KOOPAMHWPOBATE M PEaNW30BbLIBATEL C NOMOLLLI Habopa aeficTeui (3.4), HANPABNEHHLIX HA
pazpaboTKy, BHEAPEHWE W MOHUTOPWHI CTPATErMYecKoro NNaHa ynpaeneHns MHMOPMaLMOHHBIMK aKkTUBaMM.

MpumevyaHue 1— CTpaTernyeckoe ynpaeneHue AaHHbIMK onucaHo 8 MCO/M3K 38505-1.

Mpumedvyanue 2 — [og akTHBoM OaHHbIX NOHUMAaETCA HAbop 2NeMEHTOE daHHbIX UNK O0LEKTOB daHHbIX, KO-
TOpblE MMEKT peanbHYI0 VK NOTEHUMaNLHYIO BLINO4Y ANA OpraHv3aunu. AKTUE QaHHBIX — 3T0 NOAMHOKECTBD aKTUBOB,
onpegenernsix B MCO 55000, Buiroga — 370 nNpeumylecTBo OpraHnzauny nNpakTtuHeckuy 3HaHWA, NonyYeHHsLIX MCXoOR
W3 BO3MOXKHOCTEW aHanWTUYECKOW CMCTEMbI, KOTOPDE OTHOCAT K BOMBLUMM AaHHbIM M3-38 NOHUMEHWSA TOro, YTO J8HHbLIE
WMEICT NOTEHUNANEHYIO NONk3Y, KOTopaa paHee obbl4HO He paccMaTpMBanace.

MpumeyaHue 3 — CrpaterM4eckuid NNaH ynpaeneHWs aKkTUBaMW OaHHbIX — 3TO AOKYMEHT, KOTOpbIA onpe-
OENAET, KaK ynpasnaTe AaHHeimu (3.15), v gomkeH BbiTe cormacoBaH co CTPaTerMen DpraHuaauvn. 3T0T TEPMUH UMBET
TaKkoe e 3HaYEeHWe, KaK M NNaH CTPaTerM4Yeckora ynpasneHusa aktusamu, onpegenendsin 8 MICO 55000 c To4kn 3peHna
AdHHBIX,

3.8 kayecTBO AaHHbIX (data quality): CeoRcTBO, ONpeaensLLiee CTENEHb, G KOTOPO HAabop xapakTepu-
CTWK, NPUCYLLMX AAHHBIM, OTBEYaeT TpeboBaHAM OpraHM3aumm.

[MCO 25024:2015, 4.11]

3.9 ynpaBneHuve KauecTBOM flaHHbIX (data quality management): CkoopAWHMPOBAHHBIE ASHCTBMA MO
PYKOBOACTBEY M KOHTPOSIO OPraHn3auumn B 4actu obecnedeHns Ka4ecTsa AaHHbIX.

[MCO 800D-2:2022, 3.8.2]

3.10 cropona (party): Puandeckoe UNKU KPUAKNHECKOE NWLO, 3APETUCTDUPOBAHHOE UITKM HEe3aperncTpu-
pPOBaHHOE, UMK X FpYnna.

[MCO/M3K 17789:2014, crates 7.2.3]

3.11 nonutuka (policy): HamepeHua U Kypc opraHuaauuu, oduumnansHo chopMynpoBaHHLIE BE BhIC-
LWKM PYKOBOOCTBOM,

[MCO 55000:2014, 3.1.18, MameHEHO — TEPMWH M3MEHEH Ha (hopMy EAMHCTBEHHOIO Y4CNa, 8 DKoH4Ya-
HWe yganeHo u3 onpegeneHun]

3.12 pone (role): HaGop gperctewi (3.4), koTopele cny:kaTt obwen uenw,

[MCO/M3BK 17789:2014, 3.2.7]

3.13 noTok (stream): YnopsigouyeHHas nocnefosaTensHoCTh Nepejaeraembix 06bEKTOB, NPUKPENNEHHbIX
K NOpTy NpuHuMaemsix obbexTos.

[MCO/M3K 10179:1996, 4,33, nameHeHo — nyTem yganeHuwa Ha4ankHoro apTUKnNsa U TOHKW B KOHLE]

3.14 nopponk (sub-role): NMogMmHoxecTBO AeaTenbHoCcTeN (3.4) gaHHon ponu (3.12).

[MCO/M3K 17789:2014, 3.2.9]

3.15 ynpaBneHue gaHHbimu (dala management): CoBokynHoCTs geaTensHocTen (3.4), HanpasleHHblx
Ha UMNNeMeHTauWie apxuTekTypel BonbWKMX AaHHBIX, KOTOpaA Hanbonee oTeeYaeT DM3HeC-LenAmM B COOTBET-
CTBMM CO CTPaterMYyeckum nnaHoM OLUEHKW YNpaBneHus SaHHsIMN,

3.16 MM3HeHHBLIW LMKN gaHHbIX (data lifecycle): Ctaguwm ynpaBneHmMa QaHHBIMK.

Mpumeuanume 1 — Llens wuaHenHoro uyukna (onpegeneHHan B MCO 55000) — ato gaHHble B HacToAWeM
cTaHfapre.

3.17 npuknagHoi NnporpaMMHbIit MHTepdenc; API (application programming interface, API): Mpannua,
Yyepes KOTOPYH NPUKNagHOe NporpaMMHOE obecnedyeHne MCNONbL3yeT cpedcTBa A3bIKOB NPOrpaMMUpPOBaHNS
ONA BLI30BA CepBUCA.

[MCO/M3K 18012-2:2012, 3.1.4, uameHeHo — npumMeyaHue 1 K 3anucK yganeHo, a KOHeYHas 4acTb
yaaneHa w3 onpegeneHns]
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4 CokpaweHus

B HacTosweM cTaHaapTe NpMMeHeHbl Cleayolne CoKpalleHns

ACID — atoMapHOCTL, HENPOTUBOPEYUBOCTL, M30NAUMA U OONroBedHOCThL (atomicity, consistency,
isolation, and durability);

API — MpUKNagHoi NporpaMmMHblil nHTepdienc (application programming interface);

BDA — ayoutop Bonbliux AaHHblx (big data auditor);

BDAcP — cepeuc-nposaingep goctyna k Gonswum gaHHeiM (big data access provider);
BDANnP — cepevc-nposaigep aHanuTuki Gonbwux ganHelX (big data analytics provider);

BDAFP — cepeuc-nposBaingep npunomeHns Gonbwwx gadHelx (big data application provider);

BDC  — notpebutens Bonbwnx gaHHbix (big data consumer);

BDCP — cepeuc-npoeanaep cbopa konnekumin Bonblwux gaHHbIx (big data collection provider);
BDFP — cepeuc-nposainep cpeabl 0bpabotku Gonbiumx AadHbix (big data framework provider);
BDIP  — cepeuc-npoaingep uHdpacTpykTypel Gonbwux gaHHblx (big data infrastructure provider);
BDP  — cepeuc-nposangep Gonewwx gavHeix (big data provider);

BDPlaP — cepeuc-npoBaingep nnatdopmel Bonbwwx gaddeix (big data platform provider);
BDPreP — cepeuc-npoBsaiinep npenobpabotkn Gonswmx gaHHbix (big data preparation provider);
BDProP — cepeuc-nposaitaep obpaboTku Gonbluux gaHHbx (big data processing provider);

BDRA — aTtanoHHan apxutektypa Bonblinx AanHbix (big data reference architecture);

BDSD — paspaborymk cepeuca bonewwx gaHHelx (big data service developer);

BDSO — opkecTpatop cvcteMel Bonkwux aaHHex (big data system orchestrator);

BDSP — napTtHep cepsuca Bbonblwux gaHHbix (big data service partner);

BDVP — cepeuc-nposailgep Buayanuaauny Gonbllux AadHsix (big data visualization provider);
DG — cTpaTteruyeckoe ynpasneHue AaHHeiMu (data governance);

DM — MeHenxep faHkelx (data manager);

DAM  — wmeHeoxep kavectea gdadHbix (data quality manager);

Pl — nu4Hasg naeHtuduynpyemas MHdgopmauyma (personally identifiable information);

RA — 3TancHHas apxuTtekTypa (reference architecture).

5 YcnoBHbie 0603Ha4YeHUA

Cxemsbl, npegcrtaBneHHbIe B HACTOALLEM CTaHaapTe, NOCTPpOoeHbl C MCNONb30BaHWEM YCNOBHBEIX oboana-

YEeHWW, NOKa3aHHeIX B Tabnuue 1. 3T 0bo3Ha4YeHUA UCNONL3YIOT cornacHo onvcadnio 8 MCO/M3K 17789,

Tabnwuua 1— MNoAcHeHWs K gUarpaMmMan, WCNomns3yemMsiM B HacTOALLEM CTaHaapTe

OBoaHaqeHHe

CropeHa

Panis

Moapons

DNesTensHosTE

DYHRUMOHANBHBIA KOMIOHEHT

CrBO3HON acnexT

QLR

" B enucox cokpatenull He sknioyeHs! cokpauieHus CEP (complex event processing) u CPU (central processing

Ui"-‘."f), npedcmaﬂneHHbJe 8 gpuzuHane, m. K. 8 MeKkcmax opuzuHana u HacmoaLleao cmaHdapma OHU HEe UconMb3yHmen.

4
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6 KoHuenuna aTanoHHOW apXUTEKTYPbl DONbLNX OaHHbIX

6.1 Obwme nonoxeHUn

B HacToswewm cTtaHpgapTe onpefeneHa 3TanoHHaA apxXUTekTypa BGonbLUMX AaHHbLIX, KOTOpas ChYXWT
pyHOAMEHTANBHOM TOUKOM OTCUeTa ANA CTaH4apTU3aLMKn BonblIMX JaHHLIX U NpeacTaenaeT obLyIo CTPYKTY-
PY apXWTeKTyphl NS ONUGAHWA GCHOBHLIX KOHUENUWA W NPUHLUNOB, NeXaliux B OCHOBE cucTeMbl Bonkunx
AaHHbIX,

HactosLwui craHgapT onvcbiBaeT NorM4eckue B3anmocBaan (COOTHOWEHNUA): Mexy ponamu/nogpons-
MW, BUOaMW AeATENBHOCTH W (DYHKUMOHANbHbLIMW KOMAOHEHTaMK, a8 Taloke CKBO3HbLIe acneKkThl, COCTaBMNAI-
LWME apXMTEKTYPY clcTemMbl BOnbLUMX AaHHbIX.

Ha paccmoTpeHHsle B3aUMOCBA3M (OTHOLEHWA) PAcnpoCTPaHeHs! W HEKOTOPLIE JpYrve CTasaapThl, Ko-
TOpbIE MOTYT BbiTh MCMNONB3OBAHbI:

- NS YTOMHEHWSA YPOBHS NOTOKE MHpopMaLryM UKW ApYrMX TUNoB nHTeponepabenbHOCT M/nnm

- oA obecnevyeHwa 3afavHbIX YPOBHEW Ka4ecTBa (Hanpumep, YPOBHA 3aWWLEHHOCTW WNWN YPOBHS
cepBuca).

Norvyeckue B3aMMOCBA3W, ONPEAENEHHbIe B paMKax 3TAanoHHON apXuTekTypel BonblMX JaHHBIX, AB-
NAKTCH CYLIECTBEHHON YacTeio ee cneundukaumn n (MYHKLMOHUPOBAHKMA W KacarkTes TakuX BOMNPOCOB, Kak
KaTeropuy MHhopMaUMOHHBIX MOTOKOB MEXAY €€ (IYHKUMOHaNEHEIMKY KOMMOHEHTaMHK.

6.2 NMpepcTaBneHunA

Bonbluve aaHHble MOTYT BBITE ONKWCaHbl C NPUMEHEHWEN NpeAcTaBneHuil. B 3TanoHHON apxuTeKType
BonbLUKX AaHHBIX UCMONbL30BaHbL! YeTbipe BUAa pasnMYHbLIX NpeacTaBneHun (CM. pucyHok 1 v Tabnuuy 2).

-
-

1 — nonb3oBaTenLCKoE NpeacTaBneHie; 2 — yHKUMOHANLHOS NpeacTaeneHne; 3 — NpeAcTABNEHWE peanuaauun;
4 — NpeacTaBneH1e pa3sepTLIBaHWA

PucyHok 1 — BaaumocBsan Mexay apxyuTekTYpPHLIMY NpeacTasneHusamm

Tabnwuya 2— lpegcTasneHnsa B paMkax 3TaN0HHOM apXUTEKTYPb! DONbLUVX J8HHbLIX

MpencTagnexune OnucaHWe NpeacTasneHna OBnacTu NpUMEHEHNA
Mons3ceaTtensckoe 3xocucTema GoNbLUMK JaHHLIX ¢ 3aMHTEPECOBAHHbI- B pamkax atanoHHolt apxu-
npeacTaeneHvie MK CTOpaHamu (Mononeayetca B ISO/IEC/IEEE 4210), TeKTypbl BonbLUMX AaHHBIX

PONU, NoapoNK U AeATENEHOCTE ¢ BoNBLIKMMK SaHHEIMM

DYHKUMOHANBHOE DyHKUKMK, HeoBXoOUMBIE ANA NOAASPKKA A8ATEeNBHO- B pamMkax aTanoHHOM apxu-
npencTaeneHve CTH ¢ BOABLLIWMK JaHHBIMKA TEeKTYpsI BONbLLKX AaHHBIX
MpepcrasneHve DyHKuMn, HeobBxoaMMbIe ONA peanuaaun Bonbumnx BHe pamok 31anoHHoR apxn-

peanusauum AaHHbLIX B CEPBUCHBIX KOMNOHEHTAX W/UNKH KOMNOHEH- TEKTYpbl BONbLIKMK AAHHBIX
Tax MHpacTPYKTYpLI
MpenocTasnenne WnnrocTpauma Toro, KakMm obpazom TEXHWYECKK BHe pamok 3TanoHHOW apxu-
pa3BepTLIBAHUA peanu3oeaHsl HYHKUWK GoNbLIMX AaHHBIX B CYLLEe- TekTypbl GONbLIKX AAHHBIX

CTBYIOLLMX KOMMOHEHTEX MHPACTPYKTYPL! MNK B
HOBbIX KOMMOHEHTAX, KOTopsie GyayT BCTPOEHbI B aTy

nHPaCTPYKTYpY

MpumedyaHue — B HacToAWeEM CTaHOapTe PacCMOTPEHEl OeTand nonb30BaTeNbCKoro W MYyHKUMOHANEHOMD
npe,n,c‘raane»—mﬁ, B TO ¥e BpemMs NpeactaeneHls pesndialli U pasBepThiBaHWA CBA3aHbI ¢ TEXHONOMMAMKW H peanuia-

5
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umaMiM Bonblurx AaHHbLIX KOHKEPETHbLIX NOCTaBLWWKOB W CbaK'l'HHECI{I‘IMM BEpHAEHTAMW pPa3BEpTHIBEAHWA W, CNEAOBATENBHO,
EbIXOOAT 38 pamMkMd HacToRLWEro crtadHgapTa.

6.3 O630p Nnonb30BaTEeNbLCKOro NpeacTaBneHnnA

B pamMkax nonb3oBarenscKoro NpeacTaeneHns B aKkocucTeme BonblmMx QaHHLIX UCMNONb30BaHLl cneay-
lolLMe NOHATUA:

- CTOPOHBI: CTOPOHA NpeacTaensaeT cobol HU3NYecKoe WK KPUAVYECKOe NULD He3aBUCKMMO OT opra-
HU3aLUWOHHO-NPaBoBON QOPME! MK UX rPYNNa; hu3udveckne wnu praUNYeckne nuua B skocuctTeme Bonewmx
O8HHBIX ABNAKTCA €8 3aWHTEPeCOBaHHbIMKU CTOPOHAMM;

- ponu W NoOApPONK: ponk NpeacraensaeT cobor Habop geATenbHOCTEN ¢ GONLLWMK AAHHBIMK, CIYKaLINX
obLien uenu: Nogpons — 370 NOAMHOXECTBO OEATENbHOCTEN € BONbLUMMUK AaHHLIMKU ONS JaHHOW ponun, u
pasHble Nogponu MOryT COBMECTHO MCMNONb30BAaTH AEATENBHOCTH, ACCOUMMPOBAHHBIE C AAHHOW PONLK;

- BUbl OEATENEHOCTH: OeATEeNEHOCTL NpegcTaensaeT cobor onpegeneHHoe ucnonHeHne unuv Habop 3a-
Oad, KoTopbie OOMKHbLI MMETk Uenb U obecnedyneaTs NonyvyeHne oQHOro UMK HECKOMLKWX pesyneTaTos; aes-
TENbLHOCTL PEANU3YETCA C UCMONL30BAHWEM hYHKUMOHATEHBLIX KOMNOHEHTOE;

- CKBO3HbI® ACMEKThl: CKBOZHbIE ACNEKThbl MOryT GbiTh OBGLUMMK U BAMATE HA HECKOMNLKO POMeild 1 Ha He-
CKOMBKO BUAOB AEATENLHOCTW ¢ DONbLUNMK JaHHBIMM, CKBO3HbLIE ACNEKTbl CONOCTABNATCS C MHOTOYPOBHE-
BbIMWM PYHKUMAMK W CBA3AHHBIMW C HUMW YHKUWOHANEHEIMY KOMNOHEHTAMK, KOTOPLIE PEANU3YIDT Te WIK
WHblEe BUOLI OEATENLHOCTH B PAMKAX CKBO3HOTO acnekTa.

MpumevaHune — CTOpPOHa MOMET B3ATL Ha ceba Gonee ofHOWN ponK B NOBOK KOHKPETHLIA MOMEHT M MOKET
Y4acTBOBATL B ONPEAENEHHOM NOAMHOKECTBE BULOB LEATENLHOCTH B pamMKax aTor poni. MpuMeps! CTOPOH BKIKKYEIOT,
NOMMMO MPOYEro, KPYNHbIE KOpnopaunn, mansie M cpedHvue npegnpuaTUs, rocygapcTBeHHbIe opraH13aLmy, akagemmye-
CKME YUPEMAEHUN 1 YacTHLIX NL.

Ha PUCYHKe 2 NoKasaHbl B3auMOCBA3M Mexay CyUuHOCTAMKM NONL30BATENLCKONo NpejcraBsneHus.

1 — cropoda; 2 — ponk; 3 — nogpons; 4 — QeATENbLHOCTE, 5 — CKBO3HOR acnekT

PucyHok 2 — CyLUHOCTW NONb30RATENBCKOrO NPEACTARNEHWR

6.4 O630p PYHKUMOHANLHOTO NpeacTaBneHus

@YHKUMOHANLHOE NpeacTaBneHne ABMNAETCA TEXHOMOIMUYECKU HEATPanbHLIM onUcaHuenM dyHKUKi, He-
o0b6xoaumMEIX Ans hopMUPOBaHWA CMCTEMBI BONbLUKMX AaHHEIX. OHO ONUCLIBAET pacnpeaeneHne yHKUWA, He-
00Xx0OMMLIX AN NOQASPHaHUA PasnuYHbIX BUAOB OSATENbHOCTU ¢ BonblunMK gaHHbiMu. @yHKUWOHaNbHas
aApXUTEKTYpa TakkKe onpedenAeT B3auMo3aBUCUMOCTH Mexay yHKLAAMY,

B apxuTekType BONbILIMX OaHHBIX PaccMOTPeHbl CMEayLlMe NOHATMA B pamMkax yHKLWOHaNLHOMo
npeacTaBneHMs:

- (PYHKUWOHANEHBIE KOMMOHEHTBI: (YHKUMOHANbHLIA KOMNOHEHT npeacTasnseT coboi Takon dyHk-
UWOHANLHEIR CTPOMTENLHLIN BNoK, KOTOPLIA NpedHasHadYeH ONA YY4acTWA B TOM WM MHON AeATENbLHOCTU B
npouecce UMMNeMeHTalUum;



rOCT P UICO/M3IK 20547-3—2024

- thyHKUMOHANbHbIE YPOBHU: YpoBEHL NpeacTasnaeT coboli HaBop dhyHKUUOHANLHLIX KOMNOHEHTOR CO
CXOMUMU BO3MOKHOCTAMA UMW cnyxawwx obwen yenu;

- MHOrOYpOBHEBEIE hyHKLIUMK: MHOTOYPOBHEBbBIE (hyHKUWKM BKNHOHAKT B cebs (DyHKLMOHaNLHLIE KOMMO-
HEHTbI C BOAMOXHOCTAMM, UCNOMNb3YEMBIMU HA HECKOMNBKKUX thyHKLIMOHANLHLIX YPOBHAX; OHK TAKKe MOTYT BbITh
CrpYNAMPOBaHbLI B NOAMHOXECTBA.

n pumMedYaHwe — COS,EI,&HH& q]yHKLLHOHBI’IthIX HOMMNOHEHTOE B HOHI{pETHOI:"I cucTeme BOnNbLIMX OaHHbIX Ha
BCEX YPOBHAX ABMNACSTCH Heoba3aTensHbIM.

Ha PHCYHKe 3 nokaaaHsl CYUWHOCTH, anpefeneHHblie ANg Nnonb30BaTenNbCKoro npeicraBneHns.

g ) ( .

L MHoroyposHeRkE
DYHINGHATE IR YposaHb QYHEL MM
KOMTNOHEHT

I
PYHKAMOHRNBHEIR J YposeHts

KOMMOHBHT

I
\ J J
MMH&HI:IIH%
KOMNOHEHT

I
DYHKLUMOHANEHEIR J YpoRaHh

KOMIMNOHEHT

\. J ol 7

DYHKLMOHANRHOS NPSYICTARNSHWE

PucyHok 3 — dyHKUMOHANEHBIE YPOBHW

6.5 Baaumoceasun Mexay nonkL30BaTenbLCKUM K (*)YHI(U,MOHaJ'IbeIM npegcraBneHUAMHM

Ha PUCYHKe 4 MokaszaHa B3auMOCBA3b MOMb30BATENLCKOTO npegcrTaenedHns, oTpaxarwlwero CoBOKymn-
HOCTL BMOOB AEATENLHOCTW C DONbLWWMKW AaHHEIMK, W dYHKUMOHANLHOMO NpegcTaBneHMsa 8 sMge Habopa
CIZEYHKLlHOHEIJ'IbeIX KOMMOOHEHTOB.
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1 MHOrOypOBHERLIE
SYHELMOHANBHBI
Poile UG | YpoBaHb chyHiLmm
o A
[ ‘

- [
g ] YHRLNOHANEHBIFR J YpoBeHs
—

e |

DYHRUKOHANEHOS
NpeacTapneHe

PucyHok 4 — BaanmoceAak Nonk3osarenbekoro v dyHKUMOHaNEHONo NpeacTaeneHui

6.6 BaaumocBnazu Mex gy nonb3oBaTenbLCHKUM 1 qJYHKuHOHa.HthlM npeacrasneHUWAMH
CO CKBO3ZHBIMKW aCnekTamMm1

CKBO3HbBIE acneKThl, KaK cnefyeT M3 MX HaUMEeHOBaHUA, NPUMEHWMBI Kak K NONb30BaTeNbCKOMY npea-
CTaBMEHMIO, TAK W K (YHKUMOHANbHOMY NPencTaBneHunio Bonblwux AaHHbIX.

B nonb20BaTenbCKOM NPeacTasneHu CKBO3HbIE ACMNEKThl NPUMEHAIOTCS K PONAM W NOAPONAM W NPAMO
WNKW KOCBEHHO BNWAIOT Ha BbINONHAEMbIE 3TUMK PONAMKW Pa3NUYHbIE BWAbl AEATENBHOCTH.

B dyHKUMOHaNbLHOM NMpeacTasneHn CKBO3HbIE acnekTbl TaKkKe OTHOCATCA K DYyHKUMOHANbHBIM KOM-
NOHEHTaM, KOTOpble MCNONL3YIOT MPKU BbINOAHEHWW BUOOB OEATENbHOCTH, ONWCAHHLIX B NMOMbL3CBATENLCKOM
NpeacTaBneHn (CM. PUCYHOK 4).

CkBO3Hble acnekTbl BONbLUKX JaHHbIX ONUCaHbI B pasaene 8 v BKNYaoT:

- Be30nacHOCTL NepCoHanbHEIX AaHHBIX;

- ONepaTUBHOE yNpasneHne gaHHbIMU;

- cTpaTervyecKkoe ynpasneHve JaHHbLIMU.

7 MNonb3oBaTenbckoe n pepocragnexHuve

7.1 Ponu, nogponv U BNObl AeATENbBHOCTHU C BonbWKWMA AaHHBIMK

YUUTLIBAA, 4TO pacnpeneneHHele YCNyrk 1 UxX NpefocTaBNeHre Nexar B OCHOBE NpUMeHeHUa Bonswnx
AaHHBIX, BCE BUAbLI NEATENbHOCTH, CBA3AHHbIE ¢ BONLLUMMK AAHHBIMK, MOXKHO PA3AeniTe HA TPW OCHOBHbIE
rpynnbl: BUAbLl AeRTeNLHOCTHA, ucnonkaylwwe bonklve faHHbIE; BUAEI OEATENBHOCTH, NPeocTaenaoLime
ycnyri aHanvaa BonelWWx 0aHHbIX; BUAEl JeSTeneHOCTH, NPeaccTaBnAnwWWe JaHHbIe,

B HacTosAwem pazgene npeacTaeneHbl onMcaHna HEKOTOPLIX 0BLWKMX ponei n nogponei, CBA3AHHLIX C
BonbWKUMKM AaHHBLIMIA.

HeobxoauMmo OTMETUTE, YTO Y CTOPOHEI MoxeT GbiTe Gonee ogHoOM ponu B NGOR MOMEHT BPEMEHN.
OpHako ponb, KOTORY UCNOMHAET CTOPOHA, MOXET OrpaHUYMTECA UCNONMHeHWeM OAHON UMK HECKONBKWUX NOA-
ponei. Mooponu — 3T0 NOAMHOXECTBO BMAOB ASATENLHOCTM B PAMKaX KOHKPETHOW ponu ¢ BonbliMmMu naH-
HBEIMM,

Kak nokazaHo Ha pucyHke 5, B apxuTekType 6onblUnx AaHHBIX BEIAENAT CReayoLIne ponu:

- cepeuc-NpoBangep npunoxedus bonbwux gaHHsix (BDAP) (cm. 7.2);

- cepeuc-npaeaiaep cpeakl obpaborkn Bonbwwx aauHeix (BDFP) (cm. 7.3);
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- naptHep cepeuca Bonbwmx gaHHbix (BDSP) (cm. 7.4);
- cepBeuc-npoealigep bonbwwx ganHeix (BDP) (cm. 7.5);
- noTpebuTent Gonswkx aaHHex (BDC) (oM. 7.6).

MpumedyaHue — Cepsuc-npoBaiigep DoNblUKMX OaHHLIX NpeacTasnsaeT coboi Nuboro NOCTABWKMKA OAHHLIX
ans BDRA.

' ™
MapmHep capeuca Gonklkx famH6x (BDSP)

AynuTop BonbILM
fiakHeix (BDA)
. -
i ™ i ™
Cepemc-nposaigep MotpetuTens
BONBILW DAHHE BOMBLLIMY JAHHRIX
(BDP} {BDC)
N v W A
7 ™

Cepsrc-nposalinep npuinanHcl cpank: ofpabomk Gonbwwx AanHLy (BDFP)

Cepanc-nposaiiep Cepewc-nposainsp
nnardopme Garswny HHERACTRYRTYRE
gantsx (BDPiaP) BN WX JaHHEX
{BDIP)
M A

PucyHok 5 — Ponw B apxuTekType DoNbLUMX OaHHLIX

B npunoxenvn B npueedeHsl npumMepsl B3auMOCBA3W ponei B akocucTemax bonewnx AaHHeIX,
Kaxpas w2 nogponei Ha pucyHke 5 6onee nogpobHo onncana B 7.2—7.6.

7.2 Ponk: cepeuc-npoBangep npunoxeHna Sonkwux gaHHeix (BDAP)

7.2.1 O6wmMe nonoxKeHUA

Pont BDAP peanuayeT cBon dyHKUMW HA pasnMyHbLIX 3Tanax *W3HEeHHOro UMkna aaHHelx. B ykasaH-
HoW ponv obbegnHeHEl 00LWMe BO3IMOXHOCTW NOMB30BaTENBCKOTO NPEACTaBNeHns 3TanoHHON apXMTekTyphbl
OONbLWWX 0aHHBIX, OTPEKEHHBLIE HE PUCYHKE 5 M NpeacTaBnAlLW e KOMBWHAUWIO 4N5 NOCTPOEHUA KOHKDETHOW
CUCTEMBI JaHHBIX.

Mpumedyanue 1 — HecMoTpa Ha To 4TO AedcTBUA pony BDAP oquHaKoBsl HE33BWUCKHMO OT TOFD, KacaeTca nu
co3fasaemoe peweHue GonbWKMX AaHHLIX UMK He KacaeTcd, MeToak! ¥ Npuemsl paboThl ¢ BONLLWKMMK AaHHLIMW N3MEHS-
KTCA B CBA3M C TEM, HTO AaHHEIe i 1x 0OpaboTka pacnapannelMBakTCH Mexay pecypcamm,

Mpumeyanue 2 — [lockonbky OaHHbIE pACNPOCTPAHAIOTCA B PEMKaX 3KOCMCTEMbl, oHW obpabatsbiBaloTes u
npeobpa3yoTca AnA M3BNeYeHUs pesynsTaTtoB M3 MCXCOHOW WHOopMAaUWW pasnuuHelMiy cnocobamu. Kawowil BUg Oes-
TensHoCTH pony BDAP mMoxeT BeiTe peanyaosad HeaaBWCHUMBIMK 3aliHTEpeCcOBaHHEIMKW CTOPOHAMK W NpeaCcTaBneH Kak
ABTOHOMHBIA cepeMc.

Mpumedyanue 3 — Pone BDAP moweT BeiTe OTAEMNBHBIM 3K3EMINSPOM MMM COROKYMHOCTEID CRELWanian-
posaHHblx poned BDAP, kaxabii(an) na KOTOpLIX peanusyeT pasnuyHbie aTankl KU3HEHHOMO LWKNa AaHHbiX, Kamablia
M3 BMAOOB deaTensHocTy ponu BDAP moxer npegcrasnaTe coboi DWW CEpPBMC, BbI3bIBAEMbBIN MOCTABLLMKOM WK NO-
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Tpebutenem GonsluMx AaHHBIX (Hanprmep: Beb-cepeepom, hannoBsbiM CEpBEpOM, HABOPOM U3 HECKOMBKMX NPHUKNAaHbIX
NPOrPamMM MK U KOMBMHaLWMK ),

Mpumeuarnue 4 — Pons BDAP obecneyveaeT peanuaauuo, TECTUPOBaHUE U Banuaauuio Buadec-npaavn, a
Taloke TpeboBaHWIA M METPVK Ka4ecTBa AdHHbIX, KOTopbie 0Decne4nBaloT KOPPEKTHOE YNPaBleHUe JaHHBIMK B CMCTEME
Bonbwux AaHHbX. Mobana pons BDAP moxeT ofecneunTs BeiNoNHeHWe TpeboBaHWil K KAYeCTBY AAHHLIX Ha NPOTHKEHUN
BCEMD MMIHEHHOID LMKNE OaHHBLIX,

Pone BDAP Brnouaet cnefgytouve NATL NOAPONei, KakK NoKkadaHo Ha pucyHke 6:
- cepsuc-npoBanaep cbopa konnexkumin Bonblunx fgadHbix (cm. 7.2.2);

- cepeuc-npoeangep npegobpabotkm Bonewux gaHHex (cm. 7.2,3);

- CEpPBUC-NPOBAMAEP aHaNWUTUKK BONbLUKX AGHHLIX (CM. 7.2.4);

- CepBUC-NpOBanaep Euayanuyaauuy Bonswnx aadHsix (cm. 7.2.5);

- cepeuc-nposangep AocTyna K BonblWMM AaHHBIM (cm. 7.2.6).

Cepsuc-nposainep npunoxeHua Ganewmx gaqHux (BDAP)

PucyHok 6 — Buabl AeRTensHocTh noaponeih BDAP

7.2.2 Nogponk: cepeUc-npoanaep cbopa KonnNekumin GonNbWKX JaHHLIX

Mogpons BDCP cepeuc-npoBailfepa npunoxedua Gonbluux faHHbix obecnedneaet cbop konnekumi
Bonbwnx gaHHeIX OT NpoBangepa AaHHelx, Takmm cepBrc-npoBanaepom MokeT ObiTe 00WKIA cepeue, Npego-
cTaBnAeMbli (hainoBbiM CEpBREPOM, MNKW Beb-cepeepom ANA NpUemMa UNM BeINOMHEHWA KOHKPeTHEIX Habopor
AaHHLIX, WK CNeynanvanpoBaHHbLIM CEPBUCOM, NPEAHA3HAYeHHbIM ANS N3BNeYeHns QaHHbIX MW NonyyeHus
fAaHHbIX B hopme NyLw-yBeAOMIeHWA 0T NpoBaifepa OaHHbiX.

Moapone BDCP Brnouyaet cneaywowne Busl ABATENBHOCTH:

- «HAWUTW WUCTOMHUWK OaHHLIX» — HanpaeneHa Ha NoWCK 1 XPaHeHWe MEeTagaHHbIX UCTOYHUKOBR JaHHbIX,
KOTOPbLIE MOMHO VMCNONbL30BaTh ANA cbopa WiMMM XpaHeHWs OaHHbIX;

- «cobpaTk AaHHble» — HanpaeneHa Ha npeobpa3zoBaHMe AOCTYNHBIX OaHHBIX (Hanpumep, Beb-
AOKYMEHT, faHHble 6nora u T. 4.) 8 dopmy, kKoTopas moxeT 6biTe 06paboTaHa cucTeMONn,;

- «perucTpupoBaTh W OydepU3NpoBaTh AaHHbIE» — HanpaBfeHa Ha COoXpaHeHWwe OaHHbIX B peecTpe
OaHHEIX UMW BPEMEHHOE XpaHeHWe JaHHBIX Neped ux Nepenadyen apyruMm 3agayam uiu npoueccam.

7.2.3 Nopgponk: cepBuc-npoBangep npenobpaboTkn GoNbLWKMX OaHHLIX

Moapone BDPreP cepsuc-npoBangepa npunoxeHna Gonswnx AaHHblX oBecneyneasT NOAroTOBKY He-
o6paboTaHHbIX AaHHLIX K NPOBEAEHWID aHanuaa.
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Mogpons BDPreP BknwoyaeT cneqyowuWe BUAbl 4eATeNbHOCTA:

- «npecbpasoBaTe AaHHBIe» — HanNpaeneHa Ha npeobpa3oBaHKe AaHHBIX WK MHOpMaUUKW M3 DOHOMo
dopmaTa B pyrom;

- «BANMAUMpOBaTEL AaHHLIE» — HanpasneHa Ha obecnevyeHne KOPPEKTHOCTW AaHHLIX C UCMIONbL30BAHWEM
OONYCTUMBIX YCNOBKWA, TAKUX KaK KOPPEKTHOGTb, 3HAYMMOCTE, BesonacHocTb M KOHPUAEHUMANLHOCTL U T. A,

- €OYUCTUTE JaHHbIE» — HANPaBNeHa Ha oBHapyKeHWe HEKOPPEKTHOM YaCcTH AaHHBLIX U UX UCNpaBReHue
nNyTem 3aMeHsl, MUAMEHEHWSA UMK YA3NeHUA;

- «@arpervpoeaTth OaHHble» — HanpasneHa Ha obbeauHeHve nsyx unu Gonee HaGopoB OaHHBIX B OAWMH
CBOAHLIA HabGop AaHHBIX.

Banugauuio v O4MCTKY AaHHLIX CnegyeT NPoBOAWUTL C ydeToMm TpeGoBaHWi CUCTEMBI MEHEXKMEHTE Ka-
YecTea OaHHbIX.

7.2.4 Nogponk: cepBUC-NPOBanaep aHANWMTHUKM BONLLWKWX AaHHLIX

Mogpons BDANP ceperc-nposainfepa npunoxenna Gonbilnx faHHbix obecneunsaet aHanus Bonblimnx
AaHHbIX B COOTBETCTBMK G TpeboBaHUaMY, NPeabRABIAEMbIMM K HAM, ONA Nony4YeHns uHcopmaunn, koTtopas
COQTBETCTBYET TeXHMHECKOoN Lenu.

Bua peateneHocT BDANP npegcraenaer coboi B2auMOCBRZAHHOE aHaNWTUYECKOEe NorvMveckoe Oen-
CTBME, KOTOpOE BKMOYaET MOAENUpoBaHue npoleccoe 06paboTku AaHHbIX B COOTBETCTEBMM C NOMMKOW, Npeja-
Ha3zHa4YeHHoM onA naenevyeHnsa MHdopMaUnK M3 AaHHLIX, HA OCHOBE NpeabABNAeMbIX Kk NpunoxeHno Tpebo-
BaHWii.

7.2.5 Nogponk: cepBUC-NpoBalkaep BUayanuaaumMn 6onbIIKX AaHHbIX

Mogpone BDVP cepeuc-npoeangepa npunoxeHus bonbwux daHHeX obecneyYvBaeT npencraBneqHue
norpebutento BonblwKnx AaHHBIX MHpopMaunK 06 NCTOYHWKE OaHHbIX UKW pe3ynsTaToe aHanusa. Lenso yka-
3aHHbIX BUAOB JeATeNbLHOCTH ABNAETCH hopMaTupoBaHue W NpeacTaBneHne JaHHbiX Takum obpazom, 4Tobbl
Oeina obecnedveHa onTMMankHan Nepegada Kak 3Ha4YeHuA, Tak U cMbicna.

BDVP BknioyaeT cnegywowmve Buasl OEATENEHOCTH:

- «0nyBrukoBaTh CTATYC AaHHbIX» — HanpasneHa Ha onucaHue COCTOAHWA AaHHbIX B XpaHWnuiLe AaH-
HblX W BKNOYAET pasnuyHble BUAbl BUSyanu3auny, KpuTepun knaccudukaumm u T. a.;

- «bopMaTMpoBaTh pesynsTaT aHanuia» — HanpaeneHa Ha dopMaTupoBaHve obpaboTaHHeIX AaHHEIX ©
LEenb HaOexHoW U 3dpheKTHBHON KOMMYHMKaUWW W BKIMOYaeT BU3yankHoe NpeacTasneHue, HanoxeHne 1 T. 0.

7.2.6 Nogponk: cepBUc-npoBangep [ocTyNa K GoONbWKWM AaHHBIM

Moppone BDACP cepeuc-npoeangepa npunoxeHus 6onelwnx aHHeLIx obecnedneaeT 0BMeH 0aHHBIMK
Mexgy npunoxeHvem GonblMX OaHHBIX W NpoBaigepom BonbWwux gaHHelx Unuw notpebuteneM Gonblwmnx
OaHHbIX,

BDACP BkniodaeT BUa OeATENLHOCTH «nepedarte AaHdoles (Transfer data), HanpasneHHol Ha nepegaqy
WnK nepezannce BonbLKNX AaHHBIX U3 OAHON CUCTEMBI B APYryo, obecneyveas Ux UenocTHOCTL, HENpepbiB-
HOCTb W 3aLUWMLLEHHOCTb, 8 Takke KOHPUABHLMANBHOCTL Nepefaydy aHHbIX.

7.3 Ponk: cepeuc-npoBangep cpeabl 06paboTky Gonbwnx AaHHbIX

7.3.1 O6wime NnonoxeHnA

Ponk BDFP coctouT M3 OOQHOMD UMM HECKONbLKMX MepPapXMHYeckn 0praHM3oBaHHLIX SK3EMNNAPOB KOMNO-
HEHTOB apXMTeKTYpbl BoNsLWUX AaHHLIX. Mpu aToM He TpebyeTca, 4TobLl BCE 3K3eMNNApLl Ha 4aHHOM ypoBHe
Mepapxuu peanuaosany oaHy U TY He TEXHOMOMMIO.

MpumeyaHue — Ha npakTke BONLIWKWHCTBO peanqaaumil BonkWKX AaHHLIX NpeacTasnsioT cobon rubpua-
HblEe CUCTEMbBI, COMETANUWNE Pa3NTMMHbBIE TEXHOMNONrMYECKME Nogxodbl OnAa obecnedeHns rMBxocTH unu YOOBNETBOPEHWNA
acero cnekTpa TpeboBanunli ceperc-nNpoeaigepa NPUNOKEHHA BONLLIMX AaHHBLIX.

Pone BDFP sknioYaeT cnegywme TpW Nogponu (CM. pUCYHOK 7):

- cepBUC-NpoBaiiaep UHpPACTPYKTYPLl BONbLWMX OaHHLIX (cM. 7.3.2);
- cepBuUc-npoBandep nnaropmel BONbWNX JaHHBIX (CM. 7.3.3);

- cepBuc-nposaigep o6paboTky BonblKX AaHHBIX (CM. 7.3.4).

"



rOCT P UICO/M3K 20547-3—2024

o R

Ceperc-npoeaiinep cpes obpaboTkd GonbWwx gaHHEX (BOFP)

L /

PucyHok 7 — Buabl gesTensHOCTY Nogponen cepeyc-npoBaingepa cpefs obpaboTkm Bonsumx AaHHBLIX

7.3.2 Nopgponk: cepBUC-NpoBalaep MHPACTPYKTYPEI BONbIWKWX AaHHbIX

Moapone BDIP 6onblwiKx gaHHbIX cepBUC-NpoBanaepa cpeasl 06paboTkk Bonblwunx faHHbiX obecneym-
BaeT NpefocTaBneHne CUCTEMHbLIX PECYPCOB, BKMIOHAA CUCTEMHLIE cpeacTea (HanpUMep, CEeTH, KOMMNLITEpPHI,
XpaHUnULLa U T. 4.) U PU3KMYEecKyto cpeay (Hanpumep, KOMMNLIOTEPHBIE 3aMbl, 3NEKTPONUTAHWE, KOHAWLWOHEPHI
WT a.).

Mogpone BDIP BrntodaeT crnegytline BUAbl AeATENbHOCTH:

- «ONepupoBaTh pecypcaMu» — HanpasneHa Ha 06paboTky UNKU KOHTPONb U3NHECKUX NN BUPTYaTbL-
HbIX PECYPCOB;

- €COXPAHUTL/MABNEUL AaHHbIE) — HANPABNeHa HA COXPAaHEeHUE U U3BNeYeHUe AaHHbLIX U3 XpaHunuLa;

- «nepenaTh/Mony4YnTk JaHHbIe» — HanpaeneHa Ha nepeaady AaHHbIX Mo CETH U AOCTaBKy NonyYaTento,

7.3.3 Nopgpons: cepBuc-npoBaigep nnatgopMel GonbLUNX OaHHBIX

Moapons BDPLaP cepeuc-nposangepa cpeibl obpabotki Bonblwnx AadHeiX, KoTopaa obecnedusaer
npegocTtaeneHve nnargopmM gna opraHnsauynn ¥ pacnpegeneHuns Bonbwmnx JaHHbIX B paMkax MHpacTpykTy-
pbl BONbLLIKX OAHHBIX W BKMNKOYAET cneqyowue Bkl 4eaTeNsHOCTH!

- ¢OPraHW30BaTh AdHHLIE» — HANPaBNeHa Ha PaHwXWPOBaHWE, UHABKCALWIO W CBA3LIBAHWE AaHHBLIX CNO-
cobamu, NpefHasHaYeHHbIMN 4NA KOHKPETHBIX NPUIOKEHWIA U aHANUTUKN;

- «pacnpegennTs JaHHbley — HanpasneHa Ha pacnpefensHve AaHHbiX mexgy pecypcamu uHdppa-
CTPYKTYPLI, 4T0ObI MakcKuMansHo NoKanu3oBaTe AaHHble Ansa obecneveHunsa HeobxogMMOro ypoBHA NPOW3BO-
OWTENLHOCTY pacnpeqeneHHbiX BulYMGNeHWiA.

7.3.4 Mogpons: cepBuc-npoeangep 0bpaboTkM GONbLWKX AaHHLIX

Moapons BDProP cepeuc-npoeangepa cpenbl obpatotkn Gonblumx AaHHbIx o6ecneynsasT noanepkey
BBIYMCTIMTENBHBIX W aHanNMTUYECKUX NPOLECcCOoB 45 BUAOE OEATEeNbHOCTH, BEIMONHAEMbIX CEpBUC-TIpOBaige-
POM NPUNOKEHWA BoNbWKNX JaHHBIX.

Mogpone BDProP sknio4aet cnegylwne BWUAbl AeATENLHOCTH:

- «obpaboTka AaHHbIX B NakeTHOM pexumer» — obpaboTtka BonblKMx NOPLKWIA AaHHbIX Bea oBecneyeHus
HenpepbleHoCTH 0BpaboTky. MNMakeTHan obpaboTka ncnonb3ayeTcs, Koraa Bpems OTKNVKA He SBNAETCH KPUTNY-
HelM. MNakeTHaa obpaboTka Yauwe Bcero cBA3aHa ¢ 00beMOM JaHHBIX WNK CNIOKHOCTEID aHanuaa;
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- «o6paboTka JaHHbIX B NOTOKOBOM pexiuiMer — HenpepbieHan o6paboTka HeBonbLIWX NOPLUWA AaHHbIX
(kak NnpaBuno, OTAENbLHLIE 3AMWCH WNW 3NeMeHThl AaHHEIX). MNoTokoBaa obpaboTka MCnonb3yeTcs, Koraa Bpe-
M5 OTKNWKA FBMNSAETCA KPUTWHHBIM, 1 Yallle BCEro CBA3AaHa CO CKOPOCThID NOCTYNNEHUA AAHHBIX.

7.4 Ponk: napTHep cepBuca DONbLWNX AaHHBIX

7.4.1 OGwmne nonoxeHnA

Pone BDSP oGecneuynBaeT nogoepHuBaowMi UK BCNOMOTaTeNnbHBIN BYE 48ATENbHOCTM Mexgy npo-
Bainepom NpunoxeHus bonsbwux JaHHeIX, Npoeainepom cpeabl 0bpaboTky BonblLWX JaHHBIX, NTPOBANLEPOM
BonkLWKX AaHHEIX, noTpebuTenem BoNbLIMX JaHHBIX UMW BCEMW NepeuncneHHEIMU PONAMU.

B skocucTeme BONbLIKX AaHHbIX BUbl AeATensHocTH poni BDSP B oBnacti 6oNbLIUX [aHHbIX Bapbi-
PYIOTCA B 3aBMGHMOGCTH OT TUNa NapTHepa ¥ ero OTHOLWEHWA ¢ APYTMMK NapTHepamu, G X PonamMu,

Pone BDSP exknoyaeT cneayowne TP Nogponu, Kak nokasaHo Ha pucyHke 8;

- paspaboTyulKk cepeurca BonbluKx gaHHbIX (cM. 7.4.2);

- ayantop Bonblinx AaHHbix (cm. 7.4.3);

- OpKecTpaTop cucTeMbl Bonblunx AaHHbIX (M. 7.4.4).

- MapTHep capenca BonbLUMX AaHHLIX (BDSP) e

DpKeCTDETOp CHETEMB
GO [aHHEIX

(BDSO)

OnpeaanidTh TpelosaHUa
K NPUNOKSHMI:

KOoMMosALMsa CEpBrcoB.

e o

PucyHok 8 — Bubl AesTensHocTu ¢ BoNbIKMMK AaHHBIMWA, OTHOCALLMECA K NOAPONaAM napTHepa
cepByca BOnBLLKMX OdaHHbIX

7.4.2 Nogponk: pazpaborunk cepeuca BonNbLINX AAHHbLIX

Mogpone BDSD naptHepa cepeuca BonbWKWX AaHHEIX obecnevynBaeT NpoekTupoBaHue, paipaboTky, Te-
CTUPOBAHKWE W NOAJEPXKKY peanv3aunn cepeuca BonblInx faHHbIX, @ Takke CONPoBOXAEHWE npouecca pea-
nu3aumu cepsuca BonbLUKMX JaHHbIX.

Mogpone BDSD eknioyaeT cnegyowme BUObl GEATENBHOCTH:

- «pa3paboTtatk, co3gaTte M 0DecnednTe CONPOBOXOEHWE KOMNOHEHTOB CepBuca» — HanpaeneHa Ha
pazpaboTky ¥ CO3AaHWe NPorpamMMHbIX KOMNOHEHTOB, KOTOPHIE SBNSKOTCA YacTki Npouecca peanuaayuu
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cepeuca GonblIMX OaHHLIX, a TakKe Ha NpeaocTaBneHwe peKoMeHOalUWid No COBeplIeHCTBOBaHUD 3TOrO
npouecca;

= «KOMNO3WLIUA CEPBWUCOBY — HanpagBneHa Ha KOMMO3WUMI0 CEPBUCOB C UCNONb3DBAHWEM CYLLUECTBYIn-
LMX CEpBACOB NyTeM peanvaauuy yHKLKMNA NoCpeHWUYECTBa U UX arperauuu;

- «TECTUPOBAHUE CepBUCOBY — HanpaeneHa Ha TeCTUPOBAHWE KOMMNOHEHTOB M CEPBUCOB, CO30aHHLIX
pa3apaboTuukomM cepenca BonklwnX aHHbIX.

7.4.3 Nogpons: ayauTop 60NLLUIMX AaHHBLIX

Moppons BDA naptHepa cepsuca Bonblivx aadHbix obecnednsaeT nposBedeHue ayauta Bonpocos npe-
AOCTABMNEHWA W UCNOMNB30BAHMA CEPBUCOB DONBLINX AaHHBLIX.

Moapone BDA oxBaThiBaeT Takue BONPOCH!, Kak AOCTOBEPHOCTE MCTOMHUMKOB AaHHLIX, BbIMONMHAEMblE
onepauuv, NpOU3BCANTENLHOCTL, 3aLNIEHHOCTE M KOHBMAEHUMANbHOCTL NePCOHaNbHbIX AaHHLIX, 8 TakKe
NpoBepseT COOTBETCTBUE 3afaHHOMy Habopy kpuTepues ayaura,

MpumevyaHue 1 — CyuwecTBYIOT pasnvdHele cneywdukauun AnNg KpUTEpUeR ayowTta, Hanpumep B [8] pac-
CMOTpPEHbI BONpoch! Be3onacHocTu.

Mogpone BDA ekmiovaeT cnegyiowve Buasl OEATENBHOCTH,

- «NPOBECTH ayauT» — HanpaBneHa Ha 3anpoc WK NonyvyeHue pesynsTaToB ayaura, NpoBeaeHHe He-
0BX0AMMOre TECTUPOBAHUA CUCTEMbI MMM AaHHbLIX, NOANEXALlMX ayauTy, a TalKe NonydeHue pesynsraTos
ayauTa NnporpaMmHLIM NyTem;

- «onyBnuKoBaTe pe3ynsTaTel ayaWTa» — HanpaeneHa Ha NpefocTaBneHue GOKyMeHTMpPOBaHHOro oT-
yeTa O peaynsTaTax NpoBefeHua ayauTa.

Mpumevanune 2 — MNogpone BDA obecnedmBaeT oUeHKY Ka4eCTBa OaHHbIX, ONPedereHne M OLUEHKY YPOBHEN
CepeUCa KAYeCTBa AaHHLIX, HENPEPLIEHOE U3MEPEHWE M KOHTPOML Ka4YecTBa AaHHbIX.

7.4.4 Nogponk: opKecTpaTop CUCTEMbI GONbLLIKMX OaHHbLIX

Moapons BDSO napTHepa cepbBMca BoNbLUMX AaHHbIX 06ecneynBaeT onvcaHie ocHOBHLIX TpeGoBaHui
K cMCTemMe, BKNoYaa TpeGoBaHua K NONMUTHKE, CTRaTErM4eckoMy YNpaBneHuto, apXxuTekType, pecypcam, a Tak-
e TpefoeaHuil BU3Heca 1 MOHWTOPUHT BWAOE AeATENLHOCTU AnA 0BecneyeHs COOTBETCTBUA CUCTEME! 3TUM
TpeGoBaHUAM.

Mogpone BDSO sknioyaeTt cneayluive BUAbl AeaTensHOCTH:

- «OnNpedenuTe TpeGoBaHWa K NPUNOKEHUIO» — HanpaBneHa Ha onpeaensHne obwunx TpeGoBaHui, Ko-
TOPbIM AOMKHO YAOBNETBOPATL NPUNMKEHUE BOMbLLIWX AAHHbLIX,

- «OnpedennTs AenoBoi NPOLEecey — HanpaeneHa Ha onpeaeneHne YacTUYHO ynopaaodeHHoro HaBopa
BWAOB AEATENLHOCTH B PpaMKax NpoOeKTa, KoTopkle MOTyT BbiTk BEINONHEHL! ANS peanusauvy onpeneneHHomn
Lenu NpoekTa NN YacTi NPoeKTa U OOCTMKEHWMA HEKOTOPOro OXKWAAEMOro KOHEYHOra pesynsTaTa;

- «onpenennTh TpefoBaHWsA K CUCTEMHOR apXMTEKTYpe» — HanpasleHa Ha onpeneneqHne KoHLenTyans-
HbIX TPEBGOBAHWIA K CTPYKTYPE, (hYHKUWOHWPOBAHWIO M 0BMUKY CUCTEMb! BONbLUMX JaHHLIX;

- ¢onpegenuTs TpeboBaHua Kk 6e30NacHOCTU NEPCOHAaNEHLIX AaHHBIX» — HANpaBneHa Ha onpeneneHue
TpeboBaHWi K 3aWMILEHHOCTH W KOHbAEHUMANBHOCTH NEPCOHANBHBIX AaHHBIX C TOYKW 3peHWsa cTpaTeruye-
CKOTO YNPaBneHus;

- ¢onpenenuTe TpeGoBaHWA M NOKasaTenuy kayecTBa faHHbBIX» — HaMpaBneHa Ha NoBblLWEHE OCBELOM-
NEHHOGTH 0 KayecTBe AaHHblX, a Tawke Ha onpegenenve BusHec-npaeun, TpeboBaHWA N METPUK KayecTea
A3HHBIX.

7.5 Ponbk: cepBuc-npoBangep 6oNbLIMX gaHHbLIX

Pone BODP nossonser caenate AaHHbIe AOCTYNHBIMK KaK Ana ceba, 1ak u aAnsg gpyrux. BeinonHas ceowo
pons, BDP nosgonsaer opMupoBate abeTpakTHOE NpeacTaBneHne pasfnnyHbliX TUNOB UCTOUYHUKOB [aHHLIX,
Takux kak HeoOpaboTaHHble gaHHbie WK AaHHbIe, paHee npeobpa3oBaHHbIe APYroM CMCTEMON, W NMO3BoNseT
genaTtb WX JOCTYNHBIMKM Yepe3 pa3anuyHblie MYHEUWOHAaNEHEIE MHTepdenchl.

MpumevarnHue 1 — Konuyenuwa BDP He aensetca HoBoW, nockonsky Bonee wuvpokue BoaMoxHocTU cBopa u
aHanu3a JaHHbIX OTKPLIBAIOT HOBLIE BO3MOMHOCTI ANA NPeAoCTaARMNeHUA 3HAYMMbIX OaHHbIX.

Pone BDP sknovaeT crnegyouue BuMasl AeATeNLHOCTY (CM. PUCYHOK 9):
- «cOenaTk JaHHLIe JOCTYNHEIMWY — HanpaBneHa Ha OTKPLITUE UMK PacnpoCTPaHeH e UCTOYHMKA AaH-
HBIX 3a Npeaenbl NepBoHaYansHo NpeaHa3HajYesHol CUCTeMbI;

14
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o :caﬁc:‘rpampoaa‘rb TUN MCTOYHWKA OaHHbIX» — HanpasneHa Ha nyﬁnul{auum MeTadaHHbIX WNK KaTanora
A8HHBIX C LUene pacnpocTpaHeHWAa OaHHbIX Yepes3 peectp.

- N

Cepruc-npopainep Bonbumx ganHe (BDP)

Coenare AaHHbIe 4OCTYIHEIMM

AGCTparMpoBaTh TN KCTOMHWKA JaHHBIX

N i

PucyHok 9 — Buabl 0eATENbHOCTH ¢ GONbWWMA OaHHEIMMW, CBA3AHHBIE C CEPBMC-NPOBaNaepoM BONbLIKMX AaHHLIX

Mpumeyanue 2—pu npenoctaBned gaHHbLIX OpyruM nuuam pons BDP momer obecneqneaTs oTcnexmea-
HVE faHHeIX 1 yNpasneHdne BeisBNEHHLIMK NpobnemMami Ka4ecTea JaHHbIX B COOTBETCTBIN C TpeDoBaHWAMK No ynpasne-
HWKO Ka4eCcTBOM JaHHEIX,

7.6 Ponk: noTpebutent Donblunx gaHHbIX

Pone BDC ofecneyusaet nonyyeHne peaynstaToR paboTel cucTemsl GonbLUMX A3HHLIX.

Bo MHOMWMX OTHOLLEHWAX OHA ABNAETCA Nonyyatenem Tex ke yHKUMOHANBHLIX UHTepdheRCOR, KOTOPbIE
cepeuc-npoeangep DonkWwyx AaHHBIX NpefocTaBnaeT cepenc-Nnposanaepy NpUNoxeHwn Ans Bonewnx gaH-
HbiX. [ocne Toro kaxk cucTeMoi Gonbluux gaHHbIX ByOyT onpeneneHs! 3Ha4eHWA MCXOAHLIX AaHHBIX, CEpPBUC-
npoBargep NpUnomkeHya GonblUx AaHHbLIX B Nocnedyiolem obecnednBaeT npeaocTasneHue notpedurenio
GonbLUIMX AaHHLIX (DYHKUMOHANBHbLIX MHTEPdERCoB COOTEBETCTBYIOLEND TUNa.

Pone BDC Brno4aeT cnegyliuve BuAsl AeATENBHOCTY (CM. pucyHok 10):

- «WCcnonb30oBaTh OoNblUWE OaHHBIE® — HanpaBneHa Ha WCMonb30BaHWE Pe3ynsTatoB aHanwaa bone-
WKX AAHHBIX WM MCNONb30BaHWe MHTepdercoB NPUNOMEHUS, NPenocTaBNAeMblX NPpoORaAKAepOM NpUNoxe-
HUs GONbLIMX AaHHBLIX ANs genosslx ueneil notpebutena Gonbluux AaHHbIX;

- «OUEeHUTb BonbLIKWe AaHHbIe» — HANPABNEeHAa Ha OLeHKY kauecTsa BonbWMX aHHbLIX UMK NPUIOKEHWUA
BonbWKX AaHHBIX B KavecTee obpaTHol ceaau.
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4 ™

Motpeburens Gonbwwx gaHHex (BDC)

Micnonesosats GonbliKe A2HHBIS

OueHUTh BonblLKe faHHble

AN S

PucyHok 10 — Buge aeatensHocTH ¢ BoNsWMMK OaHHBEIMK, CBS3aHHLIE ¢ noTpebutenem BonbLLmMx JaHHEIX

8 CKBO2HbIe acneKkThl

8.1 Obwme NONOXEeHUA

K CKBO3HLIM acrnektam OTHOCAT:

- BeaonacHocTe BOMBLIMX AAHHLIX W KOH(bWOEHUMANbHOCTE NEepCcoHanbHblX OaHHbIX — YKA3aHHbLIN
ACNEKT KACAETCH TOFO, KaK CUCTEME! W [aHHBIE 3aUIWILIEHE OT PUCKA NYTEM COXPAHEHWH UX KOHDWIEHUNANE-
HOCTW, LENOCTHOCTA M ACQCTYNHOCTKW, a8 TAKME TOro, Kak NepcoHarnbHble NaHHble 3allMileHbl OT HeCaHKUWOHW-
POBEHHOMO NCNONb30BaHWA]

- ONEPATNBHOE yNnpaereHne JaHHeiMy — YKESEHHbIF'I dCNeKT OTHOCUTCA K TOMY, KaK CMCTEMHBIE KOMMNO-
HEHTEI W peCypChl BbIAENAKTCA, HACTRPAWBAKTCA, NCNONEIYHTCA M KOHTPONMWPYKITCA,

- CTparervyeckoe ynpaeneHve AaHHbIMW — ykaSQHHbII:‘I ACNeKT OTHOCKUTCA K TOMY, KakK OaHHbIe KOHTpO-
NUPYHTCH 1 yNPpaenaAlTCH B CUCTEME Ha NPOTAXEHWW 3TAN0B MX MU3HEHHOID LWKNE.

8.2 BesonacHocTb GONbLWKWX JaHHbLIX U KOH(PUOEHUMANBHOCTE NePCOHaNbHLIX AaHHbLIX

Bonpockl GesonacHocT DOMbBWKX AaHHBIX U KOHWOEHUMaNEHOCTU NepCcoHaneHLIX SaHHEIX 3aTpari-
BAKT BCE OCTANbHbLIE POMKW W NOOPONW B 3KOCHMCTEME BONbLUMX OAHHLIX M (MYHKLUUOHANEHBIX KOMMNOHEHTaX
3TanoOHHOW apXUTeKTYphl BoMbLINMX AaHHbiX. Be3onacHocTb N KOHWAEHLWANBHOCTE NEPCOHAaNbHbLIX AaHHbIX
TECHO CBA3aHbI ¢ OPKECTPATOPOM CUCTEMBI BOMLLUMX AaHHLIX B YACTM NONUTHKKW, TpeboBaHMi U NPpoOBEOEHNS
ayawTa, a Takke CepBUC-NpoBaigepom cpedkl 06paboTkv GonelWX AaHHBIX U CEPBUC-NpOBaWGaepoM WHdpa-
CTPYKTYPhl 60MNbLUMX JAaHHLIX B YacTh pa3paboTki, pa3BepTuiBaHKs W 3KCNNyaTaUuM CUCTEMBI.

Mpo6nemartnka obecnedeHus GesonacHoCTH GONbLUMX JaHHBIX BKIOYAET:

- KOHbNOEHUWANEHOCTE, 0BECNeYMBAIOLLYI0 HEAOCTYNHOCTE CUCTEM WKW OAHHbLIX HEABTOPU30BAHHBIM
NMWLEM, OPraHu3aumam MnM npoLueccam;

- UENOCTHOCTb, 06ECneqnBarLyo TOYHOCTE WM NOMHOTY CMCTEM WM A8HHBIX;

- OOCTYMNHOCTL, 0DecneYuBaloLL YK 4OCTYNHOCTE CMCTEM M OAHHLIX M BOZMOMXHOCTL MX MCMONLI0BAHUA
ABTOPU30BAHHBIM OPraHoM no TpeboBaHKo.

MpoBnematuka ofecneveHus KOHDUOEHUMANBEHOCTU MEepPCOHANbHBLIX OaHHbIX B cUcTeMax Gonblinx
AaHHBIX BKNKYaET:

- HECBA3LIBAEMOCTL, 06ecnevyMBaloLW YD rapaHTHo TOTo, YTo CyOLEKT NepcoHantHeIX OaHHLIX MOXET
MHOrOKPATHO MCNONbL30BaATL Pecypchl UMM YCryriA, Npu 9Tom Apyrve cyBbekTkl He CMOrYT CBSI3aTh 3TU BUAbI
MCMOMbL30BaHWA BMECTE;

- NPO3paYHOCTE, 06ECNeYUBAKLYID JOCTWXEHWE HAANeXallero ypoBHA ACHOCTY Npoleccos obpaboTku
[AaHHbIX, MMEIOLIMX OTHOWEHWE K MEPCOHansHbIM JaHHbIM, ¢ Tem 4Tobwl cbop, obpaboTtka U ucnons3oBaHue
WMHoOpMaUnKY MOrnK BbITk NOHATHLI M BOCCTAHOBNEHLI B Nioboe Bpems;
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- BO3MOXHOCTL NEMMTUMHOID BMELIATENLCTEA, 06ECNEeYNBAIOLLYID rapaHTWUD TOro, YTO cyGLeKTsLl nepco-
HanbHEIX AaHHBIX, ONepaTopkl NePCcoHanbHEIX AaHHBEIX, 0BpaboTYMk NepcoHankHEIX AaHHLIX, a TakKe Haa-
30pHbIE OPFraHkl MOTYT BMeLUWBATLCA BO Bee npouecckl 06paboTki AaHHBIX, CBA3AHHBIE C NEPCOHAMNBHBIMM
OaHHbiMK [28], [29].

8.3 OnepaTMBHOE ynpasneHue JaHHbLIMK

Takve xapakTepucTuin GoNbwKX O3HHLIX, Kak o0bem, CKOpocTb, pasHoobpazne N U3MEeHYMBOGTL, TPe-
BYOT yHUBEpCanLHOA NNatopMel YNPABIEHWS CUCTEMON W NporpaMmMHeIM obecnedyeHuem Ans peleHus
3a/a4 NpefocTaBNeHus, HACTPOMKW W YNPaBneHus NporpaMMHLIM ofecnedeHnem W NakeTHoi obpaboTkoi,
MOHWTOPHHra NPOU3BOAWTENBHOCTH, a TAKKe YNpaeneHns pecypcaMu M NpouasoauTenbHocTbi. Onepartws-
Hoe ynpaeneHwe BonbWrMKA JaHHBIMW BKAIOYAET peweHue 3agaq, CBA3aHHbIX G CUCTEMON GoNbLINX OaHHbIX,
HENOCPeACTBEHHO AaHHbIMKM, BE30NacHOCTEI0 JaHHLIX M KOH(WAEHUWANEHOCTEIO NEPCOHAMBHLIX AaHHBIX C
YY4ETOM MX MacLITaBUpoBaHKUs NPW COXpaHEHWM BLICOKOTO YPOBHA KayecTsa AaHHLIX U BeaonacHoro AocTyna.

MpoBremaTtuka obecrneYyeHs ONEPaTUBHOIO YNPABNeHWs BONbIUMMU AaHHLIMW BKIIOYEET Creayouime
BOMNPOCHI:

- BblgeneHue pecypcoB — AeATEeNLHOCTL MO KOHGUIYPUPOBaHWIO CUCTEMHLIX DECYPCOB ANA NOgAEPKKM
PELUBHUA KOHKPETHON 3a0a4K; MOXET BbINOMHATLCA HA HECKONLKNX YPOBHAX apXMTeKTYpEl CUCTEMbI OT Bhige-
NEeHUA pecypcoB ANA BUPTYansHLIX MalliH A0 BEIASNEHWA PecypPCOB ANs KOHKPETHOTO 3aAaHnA Ha 0gHOM W
HECKONbKUX Y3nax; yKasaHHbIe MeponpUATUS BKNIOYAKT achheKTUBHOE UCNONb30BaHNE U KOHDUTYPUPOBaHWE
PECYPCOB ANA NOGOEPKKM PeLUeHWs OGHON WM HECKOMNBbKUX 384a4;

- koHtburypauus — obecne4nBaeT Hagnexalylo HACTPOKHKY NapaMeTPOB BHYTPM CUCTEMHbLIX KOMMOHEH-
TOB ANA AOCTMXEHWS ONTHUMANEHOTO (OYHKUMOHMPOBAHUA W MCMONB30BAHUA CUCTEMHBIX PECYPCOB;

- ynpaeneHue naketamu — obecneuvisaeTt ynpasneHue 6a308biMU HaBoOpaMK NAKETOB ANA CUCTEMHbIX
KOMMOHEHTOB C Lenbio AOCTHXEeHUs TpebyemMon 6e30nacHoCT M 3KCNAYaTaUWOHHON HAaaeXHOCTH CUCTEMb!;

- ynpaeneHue pecypcamm — obecneymsaeT UCNONL30BaHKe PECYPCOB CUCTEMbI ANA NOQAEPHKKA pas-
TMYHBIX pPaBoUUX HArPY30K C YUeTOM UX MPHUOPHUTETA.

8.4 CrpaTervuueckoe ynpagneHue gaHHbIMU

Crparteruyeckoe ynpasneHwe AaHHbIMK npeacTasnaeTt coboil BbICOKOYPOBHEBbLIWM NPOLECs NNaHUpoBa-
HWUA W peanu3auin AesTeNbHOCTW UCNONHUTENeR pasnyYHeIX ponei W Nogponei, HanpasneHHsLIR Ha co3na-
HWE HOBLIX LIEHHOCTEN W adyheKTUBHOE pearMpoBaHWe Ha NoTPeBHOCTKH opraHKaaUui.

Crparerndyeckoe ynpaeneHWe AaHHLIMKM onpefenseTcs U obecneynsaseTca nyTeM (popmUpoBaHUA:

- CTpaTerMu opraHu3auun, CBA3aHHON ¢ ynpaeneHUemMm OaHHeiMWM M oBecnevuBalollei rapaHTU Toro,
YTO OaHHbLIE COOTBETCTBYIOT OeATENbHOCTU OPraHUu3auUmu;

- cTpaTeriy ynpaeneHua KauecTBOM AaHHLIX, NpefcTasnsaowei cobon Habop orpaduyeHnin, gencTenn
u TpeboBaHWi, HanpaBneHHeIX Ha COOTBETCTBME AaHHbBIX NOKAa3aTensm KadyecTea, onpeaensembix notpebHo-
CTAMUW opraduaaunm (Gonee nogpobHas nHhopMauma npeacTasneHa 8 npunoxedun C).

9 OyHKUMOHanNbLHOE nNpeacraBneHve

9.1 DyHKUMOHaNLHaA apXUTeKTypa

9.1.1 OBbwmMe NoNnoKeHHRA

DyHKUMOHANEHAA apxuTeKTypa Ansd 6onkelWKnx OaHHLIX NO3BONAET onKucaTe BonblWe JaHHbIe B TepMUHAX
BbICOKOYpOBHEBOrO Habopa ypoBHeN DYHKLUMOHAMNBHBIX KOMNOHEHTOR. PYHKLKMOHANBHbLIE YPOBHW NpencTas-
nsAwT coboi Habopbl PYHKLMOHANBHBIX KOMMOHEHTOB C AHaN0rMYHBEIMKY BOBMOXHOCTAMY, KOTOPbIE TpebylTes
0717 BbINOMNHEHWS PasnMYHbLIX BUAOB AeATenbHocTH ¢ BonbluMMK AaHHBIMK, NpeacTaBnelHbiX B pasgene 8,
ONA pasnUYHbIX ponei U Noaponeil NPUMEHUTENEHO K BONLILMM AaHHLIM U ¢ YYETOM cneuudmKkal g n peanu-
3aUWK apXUTeKTYPbl BONbLUWX AaHHBLIX.

QYHKUMOHANLHAA apXxUTEKTYPa ONUCHIBAET MYHKLMOHANLHBIE KOMMNOHEHTh! C TOMKW 3DEHWA MHOTOYpoB-
HEED apXWTeKTypbl, B KOTOPOW ONpefeneHHbIe TUMbl (PYHKLKWA CrpynnupoBaHkl Ha KaXaoMm YpoBHE, Kak no-
KAa3aHo Ha pucyHke 12.

Kak nokazaHo Ha pucyHke 11, ponu v Brgbl SesTensHOGTM NoNb30BaTensCKoro npegcraeneHus Gone-
WKX JaHHLIX, BKNOYan cepsBuc-nposaigepa GonblWux AaHHbIX, notpebuTena Bonbwux faHHbIX, napTHepa
cepeuca DoONbIWKWX AaHHBIX, CEpBUC-NpOBaidepa npunoxeHwsa Bonelinx OaHHBIX W CcepBUC-MpoRandepa
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cpefbl o6patoTku 6ONBWKX AaHHBIX, PEANU3YIOTCA C NOMOLLLIO YeThIpEXYPOBHEBLIX OYHKLMWIA U/MMKW MHOrO-
YPOBHEBbIX (DYHKLIMIA.

BODP BDC
BrogHue MonbIoaaTenLome
RaHHBE AAHHBIE BPF. BDC, BDSF, BDAF n BDFP
£ ™
7 e e " " -
| | MHOTOYpOBHEBbIE dyHNRLIKM
I [ MpuknagHod ypose Hb SonbU JAHHbX ]
BesonacHocTs
| I HHTerpalua NePCOHAMBHBI anmnamuu
: [ VpoeeHs ofipatiorin GoansIUKK 3HHEX l : AAHHBIX
| I
| I
| [ YpoeeHs nnatdhopmil Gontu AaHHLX J T
| | YPORHAMMW [NA NOTYYSHAS
I [ YpoBSHL WHIBPACTRYKTY D! GOMBUMX JAHKEX ] : PTETbHEX BO3M
|
LAESN aAWA ]
o vy

PucyHok 11 — @yHKUMOHANbLHBIE YPOBHW 3TANOHHOW apXMTEKTYPbLl BonblUMX gaHHbIX

Kak nokasaHo ebiwe, BDP u BDC MoryT GbiTh BHEWHUMW KOMNOHEHTAMM MO OTHOWEHW K CUCTEME
Bonbwrx AaHHBIX B Npouecce paspaboTky apXMTeKTypPsl UNK BHYTPEHHUMK KOMMNOHEHTaMK (NOCKONbKY OOUH
NOCTABLYWK NPUNOKEHWIA B apxuTekType GonblUuMX SaHHBIX MOXKET NPefoCTAaBNATE BXOOHEIE AaHHEIE WKW No-
ny4aTk BXOAHbIE OaHHbIe OT APYroro NocTaBUMKa NPUITOKeHVIA B pamkax apxuTekTypbl). [ononHutensHas nH-
thopmaumns o conocTaBneHuy hyHKUMOHaNEHOro NpeAcTaBneHns 3TaNoHHON apxXuTEKTYPLl BONbLIKWX OaHHbLIX
C Opyrof 3TanoHHOW apXWTEKTYPOR CUCTEMHON MHTErPaUWW NPencTaBNeHa B NPUNOKEHU A,

B uensx onpeaeneHun KOHKPETHON apXUTeKTYpbl PEKOMEHAYETCA NCNONb3oBaTh NEPefoBOl ONbLIT, YTO-
Bl apxWTeKTop 3a40KyMEHTMPOBaN KOHKPETHbIE (MYHKUMOHANLHEIE KOMNOHEHTH, obecneynBame UHTep-
thenchl Mexay 3TMMIK YPOBHAMMK W apXUTEKTYpOoN BONbLUKMX JaHHBIX.

9.1.2 MHoroypoBHeBas apXWTeKTypa

9.1.2.1 Obwme nonomeHus

MHoroypoBHEBas aTanoHHan apxutekTypa Bonblumx AaHHbIX BKMKYABT YeThipe YPOoBHA 1 Habop (yHK-
LM, OXBATHIBAKLLWX BCE YPOBHM.

YrazaHHble YeTbipe (BYHKUMOHANLHBLIX YDOBHA BKNHOHAOT:

- NPUKNagHOR ypoBeHe Bonblumx gaHHeIX (cM. 9.1.2.2);

- ypoBeHb 06paboTin BonblKMx AaHHLIX (cM. 9.1.2.3);

- ypoBeHe nnatgopmel Bonblunx AaHHBIX (cM. 9.1.2.4);

- YpOoBEHb MHpAcTPYKTypbl Bonblunx faHHbIX (cM. 9.1.2.5).

DYHKUKMKM, OXBATLIBAKLLWE Pa3NUYHLIE YDOBHKW, HA3LIBAKTCA MHOMOYPOBHEBLIMU hyHKUMAMMN.

Ha pwcynke 11 npencrtasnena MHOroypoBHEBasA apxvuTekTypa, Npu 3TOM Kagbid U3 BHYTREHHWX YpoB-
HEW MHOTOYPOBHEBOW apxutexkTypsl bonee nogpobHo onvcan B 9.1.2.2—9.1.2.5,

9.1.2.2 MpuknagHoW ypoeeHs BoNbLUIKMK AaHHBIX

MpuknagHoi ypoBeHs Bonblunx AaHHbIX NpefocTasnser yHKUMKM NOAABPKKN NPUNOKEHWS, BKIYas
cbop AaHHbLIX, NOArOTOBKY, aHanMTUKyY, BU3yanu3auvio n yHkuvk goctyna. 3Tv yHKUuMW peanuayoTca qe-
pea nHTepdeicsl cepeuc-npoeaigepomM Gonblnx AaHHeIX Ha ypoeHe 06paboTkk GonblUMX OaHHBIX U YPOBHE
nnardopmel BONbLWKWX AaHHBIX, a TakKe NoTpebutenem BonblMX JaHHBIX.

9.1.2.3 ¥YpoeeHb 06pabotkm DonsLimx gaHHbIX

YpoBeHs 00paboTkn DoNblUMX AAHHBIX NPEOOCTARNAET KOMNOHEHTLl nnartdopmel 1 BuBnuotekn ans
peannaauuy aHanuTWkn, 3a4aHHoM YPOBHEM NMpoBaigepa nNpunoxeHuid. Ha 3Tom ypoBHE €ro KOMMOHEHTHI
YNPaBNSOT BLIMOMHEHWEM aHanWTUYEecKuX 3afad B cucteme. KOMNOHEHTH B3awMOOEWCTBYHOT C YPOBHEM
nnaTtopmMel € LUENbo onpedeneHa MECTa, B KOTOPOM XPaHATCA AaHHLIE B CUCTEME, U HANPABMAKT peaynb-
TaThl aHANUTUKW 3TUX JaHHbIX HA COOTBETCTBYIOLUWIA Y3en AnA Toro, 4Tobbl obecneunTs NOKanU3aLUKWo AaHHbIX
AnA BEINOMHEHWA BeIMMCNeHun, B pamkax MHOTOYpoBHEBEIX yHKUWIA ana obecneveHws BanaHcMpoBKK Bbl-
HUCNEHWW B CUCTEME OHM TaIPKE BIAMMOOENCTBYIOT C KOMNOHEHTaMK yNpaeneHnsa pecypcamm.
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9.1.2.4 YposeHs nnatdopmel HonbLIWX AaHHBIX

YpoeeHe nnaTdopmMel BonblMX gaHHbIX NpenocTaBnaeT KOMMOHEHTh! ANA XPaHEeHWs M OpraHu3alum
AaHHbl%, oGpabaTeiraeMeIX CUCTEMON. YKasaHHBIE KOMNOHEHTEl UCMONk3YHT pPecypckl OAHOWMEHHOIO YpPOB-
HA 1 B cNy4Yae NpvMeHeHWs onepaTUBHOM NAaMATH KOOPAWUHUPYIOT HeobxoauMble pecypchl C KOMMNOHEHTaMM
yNpaBneHns pecypcami B MHOTOYPOBHEBbLIX YHKUMAX ¢ yYeTomM TpeboBaHui Kk HUM. KOMNOHEeHTL! ypoBHS
nnatcopMel NpegHazHaYeHsl B Nepeyo odepeas Ana obecnedeHun ahekTUBHON OPraHy3aumum AaHHBIX 4ng
obecneveHus AOCTYNa OT NpoBaWaepa NpUoXeHn u ypoBHel oBpaboTkW BHYTPW CUCTEMBI.

9.1.2.5 YpoBeHb MHQPACTPYKTYpbl BONbLIWX AaHHbIX

YpoBeHb WHMPacTpyKTypbl GoNblUWMX QaHHbLIX OXBATLIBAET TE PECYPCHI, K KOTOPLIM OTHOCHMTCHA oBopy-
JosaHuve, o6bl4HO UCNONb3yeMoe B LeHTpe o6paboTkn faHHLIX, Takoe Kak CepBepbl, CeTeBble KOMMYTaTo-
Pbl U MapLWPYTH3ATOPLI, YCTPOWCTBA XPaHeHWs, a Taloke COOTBETCTBYHILLEE NporpaMMHoe obecneqeHvne, He
CBA3aHHoe ¢ BonklwumMu AaHHeIMKM 1 paboTalllee Ha cepBepax W Apyrom obDopyaoBaHWKW, TAKOM KAk XOCT-
ONepaLWnoHHbIe CUCTEMBI, TMIEPBU3OPkI, ApaiiBepsl YCTPOWCTE, B TOM YMCNe CMCTEMHOE nporpaMmHoe obe-
crneveHne.

Ha ypoBHe wHdpacTpykTypbl OoNbluMx OaHHBIX Talke peanuayTca QyHKUMOHaNnbHBIE BO3IMOKHOCTH
ceTW nepepaqu GOMbLUAX JaHHBIX, KOTOpble obecnevnsaoT DA30BYID B3AaUMOCEA3L MeXOy CepBUC-NpoBan-
OepoM NpunoxeHdin BonbWnX AaHHbLIX W cepBuc-nposanaepomM bonblivx AaHHeix/MoTpebutenem Honbluwx
[O@HHbIX, 8 TAKXKe B pamkax nposaniepa npunoxeHnia ans Gonbwmnx JaHHbIX — MeXAy OLHOPAHIOBbIMMW Mpo-
ealigepamMu NpUNoxesnia GonbLWNX 4aHHbIX,

9.1.3 MHoroypoBHeBbLIe (hyYHKUWK

MHoroypoBHeBsble yHKUMKM BKNOYAT pan yHKUMOHANBHbIX KOMNOHEHTOB, KOTOPbIE B3aUMOOeNCTBY-
T € (hYHKUNOHANBHBIMU KOMNOHEHTAMU BbILLBYNOMAHYTEIX YeThIpex APYruxX ypoBHERA 1 obecneunsawt, no-
MUMO BCETO NPOYEero, cnegyiowne BCnomMoratefbHele BO3MOXHOCTH:

- BO3MOMKHOCTHM (DYHKUMOHWPOBaHWa cicTem DeszonacHocT (ayTeHTUdMKaumW, aeTopu3aunm, ayguTa,
Banuoaunu, WU poBaHUa);

- BO3MOXHOCTH WHTErpaLun (B3aMMOaenCTBIUA PaAsNUYHbIX KOMNOHEHTOB ANA AOCTHXKEHUA Tpebyemon
PYHKUMOHANLHOCTK);

- BO3MOXHOCTW YNpaeneHwsa [paseepTeiBaHWEM, KOHQMUrypauuen, MOHMTOPWHIOM, MHOMXECTBEeHHOW
apeHgoii (MyNbTUTEHAHTHOCTLIO) PECYPCOB, BBICOKOW AOCTYMHOCTBKY W KM3HEHHBIM LMKNOoM Gonbwmux
OaHHBIX].

MHoroypoBHeBbie hyHKUUW, ONUCaHHbIE BbILLE, MOTYT NOAOEPXNBATE CKBO3HbIE aCNeKThl MW BUab! Ae-
ATENBHOCTY PONen, KOTOPLIEe MMEIOT WWPOKOE MPUMEHEHHWE B CUCTEMHON apXuTeKType.

9.2 PYyHKUMOHANEHEIE KOMMOHEHTI

9.2.1 O6wmMe NoNoKeHHA

B naHHom nopgpasfene apxuTekTypa BonbWMX AaHHbIX ONUCHIBAETCA C TOMKM 3peHus obljero Habopa
(PYHKUMOHANEHEIX KOMNOHEHTOB BoNbWNX AaHHEIX. PYHKUMOHANEHEIR KOMNOHEHT ABNseTcA yHKLWOHANb-
HbIM 3MEMEHTOM 3TaMNOHHOW apXMTEKTYPbl BONbLIWX AAHHBIX, KOTOPLIN UCNONb3YETCA ANS BBINONHEHUA BUAOR
AEATENBEHOCTH UMW HEKOTOPOW 4acTK Buaa AesTENLHOCTU M UMeeT apTediakT BhINMONHEHWA B KOHKPETHOM Ba-
pHEaHTE apXUTEKTYDbI, HAaNpUMep NPorpaMmMHbIA KOMNOHEHT, NOACUCTEMY WK NPUINOKEHWUE.

Ha pucynke 12 npegcrasned obwivil BuA yHKUWOHANEHEIX KOMMNOHEHTOB 3TANOHHOM apXWUTEKTYpbI
BONbLUMX AAHHBIX, OPrAHU30BAHHLIX NOCPELCTBOM MHOTOYDOEBHEBOR ApXUTEKTYDbIL.

TepMuH «CTpyKTYpa», MCNOMNL3YEMBLIA ONA WMeH (YHKUWOHANBHLIX KOMIOHEHTOB Ha pucyHke 12 n cea-
3@HHbLIX C HUM TEKCTOBLIX pasfnenos, onpefened 8 ISO/IEEE 11073-10201 kak «cTpyKTypa npoueccos u cne-
yrdhmkaumin, npeaHasHaueHHbIX N5 NoAAe XKW BEINONHEHUA KOHKDETHON 3adavun».

Mpumedanume — YyuteiBan guanaaoH npunoxeHni/otnacTein, ceasaqHbix ¢ GoNbLUVMKA SaHHbLIMK, W BeICTpOE
PA3BUTUE TEXHOMOMA BOMNBLWMX AAHHEIX, ONKCAHME UCHEPNLIBAIOWErO CIMCKE BO3MOKHBIX YHKUNGHANEHBIX KOMNOHEH-
TOB HA 3THX YDOBHAX ABMAGTCA 0BbEMHLIM M HE MOET OkbITh MOMHbLIM. HOSTDM}' B HECTOALLEM CTaHOapTe npejcrtaBneHo
TONBKO OSLLI,SS onucaHwve d]yHK‘L[MOHanthIK KOMNOHEHTOB.
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PucyHok 12 — ®yHKUMOHANBLHEIE KOMNOHEHTLI 3TAMOHHON APXMTEKTYPbI BOMbLIMX 4aHHbIX

9.2.2 DyHKUWOHaNEBHbLIE KOMMOHEHTLI MPUKNagHOTO YPOBHA BoNblIKMX AaHHBIX

9.2.2.1 O6ume NonoxXeHus

YpoBeHb npunoxeHui GonbLuMx AaHHbIx ¢ QYHKUMOHaNbHLIMU KOMNOHEHTaMKW NOAAEPHKUBAET [EATENb-
HOCTE CEPBUC-NpoBaidepa NpUNoxeHWin GonbLIMX gaHHbIX U obecneyBaeT OCHOBHOW MHTepdenc Ona BHeL-
HUX KOMMOHEHTOR, BKMOYan npoeaiaepoe v notpebutenen Bonbwux AaHHeIX. B KayecTBe KOMMNOHEHTOB B
AaHHOM Cry4ae BeICTYNAKT KOMNOHEHTE HA ypoeHe 06paboTku BonklMx AaHHBEIX W Ha ypoRHEe nnathopmel
BonblKX daHHBIX ANA pEanq3auuni pasnuyHbIX BUA0B AEATENbHOCTM HA YPOBHE NpUNnoxeHnin ana Gonswunx
AaHHBIX. Hke npuBeaeHsl OCHOBHEIE (DYHKUMOHANEHEIE KOMNOHEHTL! 3TOMO YPOBHS,

9.2.2.2 ®yHKUMOHaNbHBIE KOMNOHEHTEl KOMNNEKToBaHnsA GonbLKX JaHHBIX

P YHKUMOHATNBLHBIE KOMMOHEHTbI KOMNIEKTOBAHWMA DONbLIKWX OaHHBIX MCNONb3YIOTCA ONA CO34aHWA Me-
XaHW3MOB MMMNOPTa AaHHBLIX OT NPOBANAEpA AAHHBIX, 8 TAKKE CUCTEMbI XPEAHEHWSA AAHHBIX ANA BLINONHEHUA
NocneayrLwnx npoLeccos:

- YCTaHOBINEHWE CBA3N,

- UMMNOPT AaHHBIX;

- XpaHeHWe AaHHbIX.

[laxHasn kaTeropus KOMMNOHEHTOB CBA3AHA C NOMYYEHWEM [aHHbIX B CUCTEME. YKA38HHbLIE KOMMOHEHTbI
moryT acbpekTHBHO peann3osaTtk CEOW YHKUMK C y4eToM o0bema W CKOPOCTH NOCTYNaWKx JaHHbIX,

9.2.2.3 ®dyHKkuMOHanbHLIE KOMNOHEHTE NpegobpaboTkn

P yYHKUMOHANLHEIA KOMNOHEHT NpeacbpaboTkM MCNONLAYIOT ONA NOATOTOBKM AaHHLIX, NpeaHa3HavYeHHBIX
Ans KOHKPETHOro npoluecca aHanwia. [etanuauposaHHble yHKLAW BKNHOYAKOT: arperaumnio AaHHbIX, O4UCT-
Ky AaHHbIX, KOHBEPCWIO/TpaHChOPMALMIO AGHHBIX, CO3AaHUE BbIYMCNNTENLHOMO NONA AaHHbIX, ONTUMKU3ALMIO
OaHHBIX, pasgeneHne OaHHbiX, CyMMUPOBaHWE OaHHbIX, BbIPaBHWBAHME OaHHbIX, NPOBEPKY LaHHbIX, BUPTY-
anv3aunio M XpaHeHWe NOAroTOBNEHHLIX AaHHbLIX. BupTyanusauus OaHHbIX npeactaenser coboi noaxod K
YMPaBNeHio AaHHBIMK, NPKY KOTOPOM NPUNOKEHWe MOMEeT NOoNy4YaTb AOCTYN K AaHHBIM W M3MEHATL WX, He
BbINOMHAA PUANUYESCKOro hOPMaTUPOBaHKA W XpaHeHWsa gaHHblx. TpaHchopmauws gaHHbix npeobpasyeTt aaH-
Hele u3 ogHoro hopmarta B ApYrol, BKNoYan WWdpoBaHue/gewvdposarne, KOMNpPeccuo/gekoMnpeccuio,
NpopeXueaHne, NanydYyeHne CBoAHbIX AaHHEIX M HOPManu3aynio gJaHHbIx.

9.2.2.4 DyHKUWMOHaNBbHLIM KOMMOHEHT aHanuTUKA

DYHKUMOHATBHBIA KOMMOHEHT aHanUTUKM MCMONBAYT ANS MHKANCYNAUMM Cneunani3npoBaHHbIX Bbl-
YUCMEHWI, KOTOPLIE HEOBXOAWMO BbINONHATE € AAHHLIMKU AMNA NOWCKA MHADOPMALMK WWNKW U3BNEYEHUA 3HA-
HVYIA OJ1A YO0BNETBOPEHUA NPUKNAAHbLIX TPEOOBaHWIA C NpUMEeHEeHWeM 3afaHHbBIX anropyTMOB.
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Mpumevyanue 71— Knaccel anropuTMoB ANA MALLWHHOTO 0BYYEeHUA peanqayioT B TOM Yicne yHKUMK: Koppe-
NAUMK, Knaccuhukaumm, CNMAHWA JaHHbIX, MHTErpaLMY JaHHbBIX, MHTENNEeKTYaNsHOro aHanuaa AaHHbIX, MCKYCCTBEHHOrD
WHTENNEKTa, pacnosHasaHus oBpasos, NPOrHOZHONO MOJENMPOBAHWSA, PErPECCUW, KNACTEPHOIO aHANKW3a, NPOCTPAHCTBEH-
HOMo aHanvaa, ayaMoaHannad, BM3yanbHOrNo aHannad, TEKCTOBOND aHanaa |1 gp. K anropUTMamMm TeKCTOBOro aHanvaga oT-
HOCATCA METOOLI! aHanW3a TOHANLHOCTW, pacnO3HaBaHWA UMEHDBAHHBIX 06LeKTOR U onpefeneHua TemMbl; K anropuTMam
MALWWHHOM 0DYYEHMA OTHOCATCH METOMbI: KOPPenALMK, Knaccudukauum, pacno3HaeaHiA obpasos, NporHo3Horoe Moge-
INMPOBaHKA, PerpecCHM, KNacTepHOr aHannaa W NPocTpaHCTBeHHOID aHannaa. Bo mHormx Cnyyaax cucTemel BonbWwmMx
OaHHBIX Oﬁ'b&,EI,MHSTIDT HECKONbBKO TAKWX TUNOE anropuTMOB B NOTOKOBLIA npouecc BﬁDEIﬁDTKH OaHHBIX, HEII'IDHMEII], cucTe-
Ma MOXET UCNONb3oBaTh PAcno3HaBaHWe MMEHOBaHHbIX CYLUHOCTEN ANA U3BNeYeHUs ONpeaenerHbIX CYLHOCTeN (Nioaen,
MECT, OpraHu3aunil U 7. f.) U3 HECTPYKTYPUPOBAHHLIX (hparMeHTOR TEKCTa, a 3aTem nepenasate ATy MHopMauuo 8
BMAe NpU3HaKoB ONA KnacTepuialuM dﬂpal’MEHTDB TEKCTa C MCNONk30BaHWEM anropWUTMOB KNacTepWialWK Ha OCHOBE
K-Brvwaiiumx coceneid unu K-cpeaHux.

Mpumevanune 2 — Knaccom aHanuTUHecknx yHKUMIA SBNAETCH ONEPATUBHLIR 2HANWI AaHHLIX, T. 8, aHanus3
nor-paMnos, OaHHBIX O CUCTEMHOM CTaTtyce, NpeaynpenuTensHoW WHpopMauun ¥ ap., NpegHasHaYeHHbIX AnS aKkcnny-
araul u DGGI'I!DKHESHHH cUCTeMB!, TUNOBOW 3anpoc ¥ aHanna BKNKYakT: NOWCK TEKCTOEOIO nur-q}aﬁma, MHDI’OMEprIIﬁ
KOMMMNEKCHBIA aHanu3 U T. 4. K anroputman YMCNeHHOro aHanksa 0THOCATCA: MCnonb3oaaHue BeicTporo npeoBpajoeaHus
dypue, NUHenHoW anrebpkl U MeToakl N-ten. K rpathoBsIM anropuTMam oTHOCATCS: BLISIBNEHWE MACCUBOR AaHHLIX, NOUCK
noprpadalcMeicna, OUeHKY pasMepHocTW NoWcka, KoadhyUMeHTa KNacTepM3auun, PerTUHIA CTPaHMLbI, MaKCHUMAanbHLIX
KIWKOB, KOMNOHEHTOB CBA3HOCTW, MPOMEKYTOYHON LEHTPaNLHOCTU, KpaTyanllers nyTu,

MpumevyaHue 3 — KpUTHYECKWE XapaKTEpPHUCTHKM PACCMOTPEHHBIX aNrOpMTMOB 4nA DoNbLMX OaHHEIX Dnpede-
TNAKTCH TEM, MTC OHW J0MKHBI MMETL BOIMOMXHOCTD paﬁ-GTaTh napanneneHo Ha yposHe Dﬁpﬂﬁm’lﬂ-’l AaHHbIX W Y4WTEIBETE
pacnpeaeneHHbIA XapakTep OaHHbIX Ha YPOBHE NraThopMel.

9.2.2.5 ®yHKUMOHANEHEIR KOMNOHEHT BU3yanuaayuu

DYHKLUMOHANEHEIA KOMMNOHEHT BU3yanuaauwy UCnonk3yT ANS B3BeleHHOro npeAcTaenedya npoada-
NM3UPOBAHHBIX AaHHbIX NoTpebuTeno Bonswux AaHHbIX. detanusayua 3agad yHKLWOHANBHOIO KOMINOHEHTA
BKIHOMAET BU3Yanu3auvio:

- pe3ynsTaToB pasBefoyHOro aHanvia AaHHbIX (MHOTOMEPHOCTE, NepeMeHHan paspewarnwan cnocob-
HOCTb, B3aumoOencTeMe, aHMMauns, CUMYIIALUKSA, cTaTMcTUYeckan rpadvka, peHOepyHT NOBEPXHOCTH, PEeH-
aepwHr obwema);

- 3HAHWEBOIO KOMNOHEHTA/0BbACHUTENEHOID KOMMNOHEHTE (0TYeTbl, BUaHec-aHanuTuka v obobwawiuas
npeseHTauWs ana KIMeHToB).

MpumevyaHune — 3IHaAYUMBLIM ACTIEKTOM BWayannaauuu DonNbLWWX [aHHBIX SBNSETCA NpeacTaeneqne Bonewmx
Haﬁopos OaHHBIX TaKkumM oﬁ-paaor\.s. yToGbl NO HUM MOXHO BBINO YETKO OpPHEeHTHMDOBATECA M OHK Boinu AOCTYNHEIMK ONA No-
HUMaHuA. Kpome Toro, moxeT noTpeboBaTecA paboTa ¢ AaHHBIMK B pacnpegengHHoM NapannensHoM pexuMe.

9.2.2.6 DYHKUWOHANBHEIA KOMMNOHEHT focTyna

DOYHKUMOHANBHLIA KOMNOHEHT AOCTYNa WCNOoNb3YT ANA NpeaocTaeneqHns notTpebuTensm BonblWWK gaH-
HbIX A0OCTYNa K peaynsLratam NpuknagHoro ypoeHa Bonblumx aadHbix. [JetanuanpoeadHblie yHKUWKA BKNKKYAKT:

- ynpaeneHve npasamu AocTyna;

- GKCNOPT AaHHbIX (HanpuMmep, Yepes NporpaMmHblil MHTephelc NpUNoKEHW, NPOTOKON UMW A3bIK 3a-
npocos);

- bezonacHsIiM A0CTYN K OJaHHBIM.

Mpumevyanue — [orpebuTenn GOMbLIMX AaHHBIX NOOKKOHAKTCH Yepe3 yKaszaHHbIA yHKUMOHANbBHbLIA KOM-
NOHEHT ¢ NOMOLLBK Beb-cepBUCOB, NONb30BaTENLCKMX MHTepdercoB uinu APl npoTokonos U T. 4., NpUMeHAEMBEX ANA
nocrynafnaaneqeumq AaHHbLIX. YHUKansHan aagaya ana BonbluMx AaHHbLIX COCTOMT 8 CNOKHOGTH npenocTaBnNeHua NnoTpe-
BuTenio DonbLUNX OaHHBIX JOCTYMNE K HUM C Y4eToM X 00bemMOoB 1M ckopocTh obpaborkm.

9.2.3 dyHKUMOHAaNbHbIE KOMMNOHEHTLI ypoBHA oBpaboTku

9.2.3.1 OBwme nonomeHnn

KomnoHeHTel ypoBHA 0GpaboTky GonblinX 4aHHBIX B NEPBYH0 0YEpeds OPMEHTUPOBaHL! Ha NoKka3arenwu
NPOU3BOAWUTENLHOCTU (HANpUMep, NonyYyeHWe PeaynsTaToB BuIMMCNEHWA 3a TpeByeMuld nepuon BpeMeHu).
YpoBeHb 0bpaBoTii BonbliMx AaHHLIX NpefocTasnseT (hyHKUWOHANbHbIE KOMNOHEHTL! ANA NOAAEPHKA TaKux
xapaxkrepucTik GonblKMX NaHHbIX, Kak obbem, ckopocTe 0bpaboTku W pasHoobpasune. YkazaHHbIl YPOBEHL
WCMNONb3YET pasnuyHble MexaHwambl oOpaboTkv ANS pasnuyHblX XPaHWNWULW, AaHHBIX W NMNaHUPOBaHUA Bbl-
YHUCNeHWHA B BhvmkHeM MK NoKkanbHoM XpaHunuue. OH obecnevreaeT abeTpakTHYO yHKUMOHANBHOCTE 415
BLINOMHEHWA ONEPAUMA NPUKNAQHOro YpoBHA Bonslwux oaHHeX. [ons3aosatensckde onepauun aberTparupy-
HOTCA B KAYECTBE: MCTOYHWKA JaHHbIX, (PUNBTPa, KapThl, OkHa, arperalud u Ap. YpoeeHb 06paboTkn Bonblwimnx
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AaHHBIX 3aBepliaeT npolecc obpaboTkii NOTOKAa AaHHLIX MeXAy onepaTopamMu, a Takke BXOA0M U BbIXO40M.
Ha aTom ypoBHe peanvsoBaH NpoLEece napanienbHoin 0bpaboTky OaHHbIX.

Mpumevarnue 1—BcywecTaywmx cuctemax 6a3 faHHLIX KOMNOHEHTH! YPOBHA 0BpaboTkn BonbLIMx faHHbIX
HOGAT HAMMEHOBAHWE WCNOMHWTENBHOMG MexaHuamMa. YpoeeHs 06paboTki GonblUMX OaHHbIX B BONBLLEH GTENEHW OTHO-
cUTCA K cpefe BeinonHeHus. Knioveeoe cnoBo «BonsLwoli» 03HaA4YaeT He TOMbLKO Hanuyre GonsLUnX AaHHbIX U3 MCTOYHMKA:
NPy 3ToM 00beM NPOMEKYTOYHBIX OaHHEIX MOXET ObiTb Gonblwe o0bema HeoGpaboTaHHLIX OaHHBIX.

Mpumevarnwne 2 — lNpu pacnapannenMeaHii onepaunin KOMNOHEHTE! ypoBHA 0bpaboTkk 0bbMHO pacnpene-
nAT paBory mexay yanamu B KNacTepe cHa4ana Ha ocHOBE MECTONONOKEHWA AaHHLIX (Hanpumep, JaHHLIE HA YPOBHE
nnartgopmbl, HEOBXOAWMBIE OAA BLIMWCMEHWA, HAXOOATCA Ha Yane), a 3aTem Ha OCHOBE pecypCOB NMamMATH U pecypcos
LEeHTpaneHore Npoueccopa.

MpumevyaHue 3—lpumepom aToro RENAETCH WabnoH nporpaMMupoBaHKA mapfreduce (oToBpaxkeHne/cBepT-
ka), B KOTOPOM BLIMWCMEHWA ANA OTAeNbHBIX 3anuceld pacnpegeneHs No y3nam B 3aBMCUMOCTM OT MECTOMNONOKEHUS
[OaHHbLIX Ha 3Tane CONOGTAENEHWs, 8 3aTeM Pe3yNsTaTsl KaKdoro yana 00bequHAIOT W COPTUPYHIT Ha 3Tane COKPaLUEHWA.

Ha yposHe obpaboTku Bonblumx JaHHLIX MCNOMNL30BaHLI pasnuYHble MexaHuamel obpaboTtkn ans pas-
HbIX XPAHWMWLL AAHHBIX U NNAHWPOBAHWA BLIMMCNEHWMA B BNMKHEM WMWK NOKANLHOM XpaHunuue.

Kak npaeuno, nnatdopMel Ha ypoBHE 00paboTki BonblIMX AaHHBIX KnaccuduuupyioT B 3aBUCHMOCTU
OT KONMW4YecTBa 3NemMeHTOB U CKopocTH nx obpaboTku. PacnpocTpadedHsiMu hopMami OLEHKK SBNAETCA O0WH
Bnok (naxkeT) WNv OAWH 3NemMeHT (NoToK).

9.2.3.2 dyHKUMOHANBHBIA KOMNOHEHT cpefbl nakeTHoi oGpaBoTku

@ YHKUWMOHANBHBLIA KOMNOHEHT NakeTHon obpaboTkk B OCHOBHOM Hanpaenex Ha pewexwve 3agay obpaboTim
Bonewwx obemoe garHsiX. B kauecTee Oa3zosoi equHvlel ANA nakeTHon 0bpaboTkn ncnoneaceaHa rpynna ane-
MEHTOB. lNony4YeHHble aNeMeHTsl BNoKUpYIOTCA ANA hOpMUPOBaHUA NakeTa Ha OCHOBE WX pacnpedeneqHus Ha
ypoBHE Nnardopmel Ans obpaboTkk, 4ToObI MakCUMWU3UMPOBAaTL NOKaNbLHOCTL AaHHbIX. [ocne Toro Kak Kawablia
yaen obpaboran o4epenHON Naket, peaynsrarthl CUHXPOHHO MMM ACMHXPOHHO NEepechinamTcs Ha crneayowmni
LUar, KOTOPLIA MOXeT NPeAcTaEnNATe APYron Lukn obpaboTkn (Kak 3TO peann3oBaHo B MAcCOBOM CHHXPOHHOM
napannensHom WwabnoHe) unyM cyMMMpoBaHWe peaynsTaToB (Kak aTO peanvaoBaHo B meroge «oTobpaxeHue/
wabnoH ceepTk»). Bpemsa, HeobxogrMoe ANA BLINONHEHWA NAKETHON aHaNWUTKUKK, MOXET BapbMpPOBATLCA OT
YacoB A0 AOMNEN CEKYHALl B 3aBWCMMOCTH OT AHANWUTHKW M AaHHbIX. [TPUNOKEHWAM CNEUWarbHbIX 3anpocoB U
OTYETOB EXEeOHEBHOrO ONMEepaTMBEHOro aHanwza moxeT noTpeboeaTtscs pasHoe Bpema oTknuka. [Korga spems
OTKNWKa HaxoguTCA B Mpeqenax MWHYT, 4acoB WNW Jonblue, 3TO YacTo HaskiBalT aBTOHOMHOW obpaboTkoi,
Ecnu xe BpeMA OTKNMKA COCTaBMNAET CEKYHOL M MeHee, 3TO HaskiBaeTcs MHTepakTuBHoW 0BpaboTkoit.] OaHako
TOT haKT, YTO CUCTEMAa CNPOEKTUPOBaHA KaK MHTepaKkTUBHAasA, HE 03HAYaeT, YTO BCe BPEMRA OTKNWKa HaxoauTca
B JWanazoHe cekyHa WNu Jonen cekyHabl. HeHaanexawmm o6pasom BbiNONHeHHan(bIM) aHanuTuKa (3anpoc),
KoTOpas(LIil) MOXET UMETe NMPOCTBIE UMW CNOMKHBIE B3AMMOCBAIW MeX4y AaHHBIMW, A0MKHa (domkeH) obpaba-
TulBaTh BONbLWOoR 06LeM 3anucei, YTO MOXET 3aHATE MUHYTHLI MW Yackl,

9.2.3.3 dyHKUMOHAaNbHLIA KOMMOHEHT cpedbl NOTOKoBOH 0BpaboTkK

9.2.3.3.1 OBwmre nonaxeHWa

PyHKUMOHANbHBIA KOMMOHEHT cpegbl NOToKeBoW 0BpafoTkK B OCHOBHOM HanpaerneH Ha pelweHwe 3a-
naadyv obecneveHns ckopocTy obpaboTkn. Mogenks npouecca onpefenAeTca Kak KoHBeRepHas, v kawabli ane-
MEHT nepecbinaeTcs cnegywllemy onepaTtopy ¢ MUHUManoLHoN 3adepXKoi. [NasHan 3agaqa 3aknoqaseTcs B
NonyYeHU MrHOBEHHOMO OTEETA, NPY 3TOM KaXOblA 3NeMeHT onpefenaeTcn KaKk 3HAYMMbIA B JaHHBIA MOMEHT
BpPEMeHM, B TO e Bpemsl HekoTopsle onepauun TpebytoT, 4tTobbl anemeHTsl 6binu 3abnokrposaxs! unu Byde-
PU30BaHBI, HANPUMEP B CNydYae BbIMOMHEHWs Npolecca arpervpoBaHus ckonbksslerc okHa. OgHako ganee
OaHHEle NogBepratT HenpepelBHOW KoHBeAepHoi 0BpaboTke. OYHKUMOHANEHLIA KOMMOHEHT cpedbl o6MeHa
coobuweHnamm (cv. 9.2.6.2.2) npuMEHAIOT 49 B3aMMOCBA3M MexOy onepatopamMi Yepea yansl. Koraa gaHHele
WUMeloT cnukom Gonbluol obbeM U/Mnu CNULWKOM BbICOKYIO CKOPOCTb, B cucTeme Bonbliux AaHHBIX MOXET
DbiTh NPUMEHEHO BPEMEHHOE XpaHunviLe, yaaneHne nabeiTOYHbIX AaHHBIX UK UCNONE30BAHWE COBMECTHO C
NMPOW3BOAMTENEM MEXaHW3Ma OrpaHUYeHus ckopocTu, YTobbl nabexats cOoee B cucTeme.

[MoTok gaHHbLIX NpeacTaBNAET OCHOBHYIO XapakTepucTUKY NOTOKOBOW Cpefbl M BHYTPEHHE MOXKET BhiTh
ONUECaH OPUEHTUPOBAHHBLIM ALKMKNWYECKUM rpathoM, KOTOPEIR B Ka4eCcTee BepPLUMHL! BKMIDYAET onepartop, a B
kauecTtee pebep — noTok cobbiTWi. Onepatop MomeT GbITe pacnapanneneH, a noTok cobelThit MoXeT BbITh
pazgened Ha nopuwi. O6paboTtka cnomHbix cobbITUil onpegenseTca kak Donee TpygoemMkas, 4em obbiuHas
notokoeas oBpaboTka, U k Helt moxHo oBpalatscs ¢ 3anpocamu, 4To o6ecnequnsaeTt fobaBneHve AoONoONHW-
TenbHblX QYHKUWMOHANbLHBIX XapakTepUCTUK, TaKUX Kak: ynopsaoYeHne cobbiTuid, rapaHTupoeaHHasn oGpabor-
Ka coOBITWIA, XpaHeHVe COCTOAHWIA 1 pa3deneHue NoToka Ha Nopuvw/pacnapannenveadve onepawyun,

YKa3aHHbIe YeTklpe XapakTepuCTUKK onucadel B 9.2.3.3.2—9.2.3.3.5.
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9.2.3.3.2 YnopsiaoueHue cobbITHiA

YnopsaoyeHve cobeiTuit obecneYuBaeTca NONL3OBATENELCKON rMobankHON MEeTKOR BpeMEHN MNKU WAEH-
TUHUKATOPOM YNEeHa NOCrNefoBaTenkHOCTH, 06a N3 KOTOPBIX MOMEYATCA WAEBHTUMKATOPOM OLHOMO NOTOKE.
YnopanodeHue cobbITU MOXKET OCYLLECTBNATLCA MO BPEMEHUW HACTYNMNEHWA UMW KONWYECTBY CODLITHIA U 3a-
BUCWT OT OKOHHOTO NoToka. Korga nenonb3yerca napaMmeTp spemeny cobbiTus, ynopsaodeHne cobbiTUil 03Ha-
yaert, uTo aHanus cobblTA cnefyeT NPOBCAWTE B OKOHHOM ONEpaTope € y4eToM MeToK BpemeHn. Heynopsao-
YEeHHbLIE W 3afepXaHHble cobbiTua HeoBxoauMo NepeynopanoyuTh, cpocuTs ¢ 0BpaboTkn NV HeMeaNEeHHo
npoaHanuanposath. Korga ucnonbayercs cHetHuk cobbiTuin, ynopsaaodeHne cofibiTuii oaHavaeT, 410 cobbiTue
OOMKHO OLEHUBATLCH B ONEPaTope OKHa nocpencTeomM naeHTudukarTopa YneHa nocnegosartensHocTH. Bpems
HacTYynneHus cobbITUA WNK MAEHTUIUKATOR YNeHa NocneaoBaTENLHOCTY A0MNKHLI MOHOTOHHO BO3pacTaTh.

9.2.3.3.3 NapantupoearHHas obpaboTtka cobeiTuin

Mpu Hanu4un cboes cobeITUA AOMKHE! BLITE 0BpaboTaHLl C MCNONLI0BAHWEM DTKAZ0YCTOMYMBOID Mexa-
HU3ma. 310 umeeT ocobeHHOe 3HAYEHME B Criy4Yae pazfeneHus NOTOKOBOM Nepeaadun, napannensHoi pabotsl
oneparopa u HanW4Yua pacnpegeneHHocT gaHHblx. [JaHHele, XpaHALWWecs B NamsaTy, W AaHHbIe, XpaHaLwuecs
8 JaiinoBOW CMCTEME NOCTOAHHOMO XpaHunuwa, AomkHel GbiTe rapaHTvposaHHo obpaboTaHbl B OKOHHOM WH-
Tepeane. [1pucTansHoe BHUMaHWe HeoGXoanmo yaenuTs ABYM CYLECTBEHHLIM 3Tanam: nony4yeHue 0aHdHelx o
cobbiTusix nepen o6paboTkon (NpYeMHUKOM) U WX huKcauus nocne obpaboTtku (o6paboTunkom).

MapaHTupoBaHHan o6paboTka cobbliTMi 0BLIYHO BKNIDYAET TPWU BApWaHTa:

- He Gonee ogHOTO pasa: TAKOW BApWAHT O3HAYaEET, YTO Ha aTane npuema cobeiTwe gomkHo BeITe nony-
YEHO OfWMH Pa3 oT MCTOYHUKA JAHHBIX, NMPKW 3TOM He JOMKHO NoAJeDMUBATLCH NONYYeHHOE CMELWLEHWe, a 3Tan
pyHKUMOHKUpOBaHuA obpaborynka He rapaHTupyetcs. MNony4eHHoe cobbitue moxeT BbiTk obpaboTaHo, npu
aTom pesyrerare obpaboTin He BozepawarTes. [JaHHeIR knace oBpaboTkn ABNASTCA NPOCTEIM U MMEET HU3-
KYH 3a[epKKY, MPU 3TOM KOPPEKTHOCTb 00paboTKM rapaHTMpyeTcA He Beerga;

- MMHMUMYM OAWH pas: Takoi BapuaHT O3Ha4vaeT, 4YTo Ha aTane nony4YeHns cobbiThe MoXeT BbiTs BOCNPO-
W3BEOEHO W MONy4YeHo HEeCKONbLKO pas, a Ha 3tane dyHKkuMoHuposaHua obpabortynka cobbeIiTnd MOryT MHOTO-
kpaTHo cbpabaToisaThca. Bee cobbitua MoryT 6biTe nonyyeHbl U 06paboTanbl, HO NPK 3TOM PE3yNLTaT MOXET
BbITb HETOUYHbIM. B aTom cnyyae Heobxoammo noaaepKMBaTh OONONHUTENbHBIA MEXaHW3M DYYHOKU KOpPEeKTU-
POBKM CUCTEMATMYECKOTO OTKMOHEHWA, MO3BONAKLWNG CKOPPEKTMPOBAaTE NOCNEaCTEWA NOBTOPHOIO BOCNPO-
uasegeHus coBbITUI; Takke MexaHWam 06paboTku OyBGNWMKATOB C LeNbi COKPALEHWA BpeMeHW NOBTORHOM
06paboTkn ogHKX 1 Tex Ke cobuiTui. MpKu 3TOM BO3IHMKAKOT AONOMHWUTENLHLIE HAKNAaOHbIE PACX04bl, 0OAHAKO
YKasaHHBLIA MexaHW3mM MoxeT oBecnednTs HU3Koe 3Ha4YeHne 3adepkKn U onpedeneHHy cTeneHs rapadTmpo-
BaHHOCTK 06paboTKK;

- 0gHOKpaTHO: cobbiTe NnpuHUMaeTcs ogvH pas u obpabaTeiBaeTcs oguH pas bes noteps U NOBTOPOB.
Mpu 9TOM rapaHTMPOBaHL! 3Tankl paboTel NpuemMHKMEa ¥ oBpaboTyuka. Oba aTana TpelbyT peannaaumnm mexa-
HWU3MOB HE3EBUCUMMON OTKA30YCTOMYMBOCTI W BOCCTAHOBNEHWA nocne cBoes Ana oBecnevenns paboTel Hee-
NIMMOrO W HAAEKHOTo XpaHunuILa. B aTom cnyyae BO3pACTAT HakNaaHele pacxonbl M2-3a YaCTbIX onepauuin
BB0/Aa-BbIBOAA, HO NPW 3TOM FApaHTUPYETCs KOPPeKkTHOCTb.

9.2.3.3.4 XpaHunuile coCTOSHWA

Tunoesle NOTOKOBLIE cpedbl 06paboTku UMEeT Modens KOHBEHWSPHOrO NMpouecca, B TO BPEMSA Kak cpe-
dam co crioxHoi o6paboTkoit cobbiTUil N0 CpaBHEHUID ¢ NOTOKOBLIMKW cpegamu TpebyeTtcs gononHUTensHoe
COCTOSIHWE ANA NoAdepxkn onepauuu okHa, Onepauws ckHa npeaHasHa4eHa NS HenpepsIiBHOMO 3anpoca,
Koraa cobbiTMe coxpaHseTcs B TE4eHVe ONpeaeneHHoro Nepuona BPpEMEHW NS CO3[aHuA okHa, B Tpaguum-
OHHOM BapWaHTe cpeabl Co CnoXHoKW 06patoTkol coBLITMA OKHO SBNAETCA ManeHLKMM, a cobbiTHe coxpaqHa-
eTca B Gydepe. B 10 epems kak coBeITWA B OKHe B COBpPeMeHHON cpefe co cnoxHoi obpaboTkoid cobbiTui
41a BonblUMX AaHHBIX MOTYT BbiTh MHOKECTBEHHBIMW, XPaHUMULLE COCTOAHWA MoXeT o6ecneunTs NoaaepmKy
notokoB ¢ Bonbwum obkemom cobbITid, [JonoNHUTENLHOE XpaHWUNULLE Heobxoaumo Ons NoAAepHaHus oT-
Ka30yCTOMYWBOCTM W BOCCTAHOBNEHWA nocne cBoes, pennukaumm, 3anncy Nores B XKypHan ynpexaarwen aa-
NUCU U PEANU3ALUMKM KOHTPONLHOW TOMKW, KOTOPLIE ABNSOTCH KNACCUYECKMMUA METONAMWU PELUEHWA YKA3AHHBIX
3agay, NoaToOMy XPaHWIWLLE COCTOAHWA MOMEeT NOALEpHMBaTL PacnNpefeneHHy0 CeMaHTHKy W CeMaHTHKY
ACID orpaHuyeHHbiMKM cnocofamu, a KoMNpoMUce aaknadaeTtcs B abecneveHuy hyHKUWA Npon3BoanTens-
HOCTH U KOPPEKLMK.

9.2.3.3.5 PazgeneHne notoka/pacnapannenueaHue onepartopos

JaHHasa xapakTepucTiKa OTHOCWTCA K BOonmpocam macwiabupyemoctn. PyHKUWKW NoToKa ¥ onepaTopa
BLINOMHAOTCA B OPUEHTVROBAaHHOM auyuknryeckom rpade. Llenb noTokoBeix cpeq 0bpaboTkn gaHHBIX — Mak-
cvMAanbHO pacnapannenuTs BeinonHeHwe. [oTokoBoe pazaeneHue cny:kuT ana cbecneyeHns pacnpeneneHua
cobbiTuit, a oneparop parallel — ons napannensHelX BelYKCneHUA. [NaHMPOBLLMK peanuayer napannernsHsle
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BBIUMCIEHWS C NOKaNbHbIMK CODbITUAMK. PasfeneHne NnoToka no Knwody (Hanpumep, naeHTudukaTop gardu-
Ka, WAEHTUMKATOP Nonk3oBaTens, UaeHTVMhNKaTOp YYeTHOW 3anuck) U diYHKLUKWA arperMpoBaHus oueHuea-
HTCA OTAENBHO ONA pasfeneHHoro notoka. MNoTokoBbie MeTafaHHkle, KOOPAWHALMSA CBA3W, AWHAMWYEeCKoe
pacnpefeneHue pecypcoB U cTpaTernsa UaenedeHuns no npuHuuny push/pull (aKTUBHLIA U NAcCCUBHLIA cnocobbl
M3BMNEeYeHKA JaHHbIX) HeoBxoaumel AN pasgeneHus NoOToKa B pacnpegeneHHol cpefe. Pacnapannenueaxue
onepaTopoB HeobBxogumo ana obecneyeHnn GLICTPLIX BLIYWCISHWA, HO AnNA kKoopauHALMK rmobBankHoro co-
cToAHuA (Bapbep, nopaaok cobeiTuit) Tpebyetcs Gonbwe mexauuamos, OnepaTopbl 4OCTATOYMHO YACTD BhI-
nonHaoT ceon hyHKLMKM NocNefoBaTensHo Apyr 3a APYIoM C UENbH YMEHbLUIEHWA HAaKNAafAHbIX PACXOA0B Ha
certeBble KOMMYHWUKALIMKM HEKOTOPLIE Onepatopsl MoryT BeiTe 06LeguHEHE! B LUBMNOMKY.

9.2.4 PYHKUMOHANbHbIE KOMMOHEHTL! YPOBHA NNaThopMbl GONbLWKWX AaHHLIX

9.2.4.1 Obwwre nonoxkeHus

KomMnoHeHTel ypoRHA Nnatdopmbl BonblUWMX AaHHLIX NPEACCTARNAKT YCAYTW MO XPaHEHWID, OpraHuaatum
1 U3BNEYEHMIO AaHHBIX ANA noafepxku Gonee BbICOKUX YPOBHEW. 3TOT ypoBeHs obecnedvBasT NOrMuecky
opraHvsaumnio u pacnpegenedve AaHHbIX B COYETaHMKU C COOTBETCTBYIOWMMM NPUKNagHEIMW NPOrpaMMHbIMA
uHTEpMERcaMn WKW MeToAaMK JOCTYNa, a@ Takke PeecTPoM AaHHLIX 1 CepBUCaMK ONepyupoBaHWA MeTagaH-
HBEIMW, TAKMMM KaK CeMaHTWYECKUe ONMWCaHWA daHHLIX B Buge opManbHbIX OHTONOMMIA MKW TAKCOHOMMI.

Mpumevyarnue — OOHWM U3 SCNEKTOR 8PXUTEKTYDEI 3TOI0 YROBHA ABNAETCA BRIDOP UMW COBEpLIEHCTBOBAHNE
OpraHM3aLMK OaHHbIX W METOOOR xpaHeHws Ans Bonee adPeKTURHOMD WCNOMNBIOBAHWMA AAHHBIX W MOBLILLEHWA NPOW3-
BOOMTENLHOGTH 3aMpoOCDB MM Npouenyp u3sneyveHus. B cBsAaw ¢ ObicTpeiM yBenndeHvweM o6bemoB Bonblvx OaHHbIX
(Hanpumep, B mHaHcoBoh chepe, BaHKOBCKOM Aene, CPencTBax MacCoBOM MH(iopMaumny, 0bpabarkiBalowen npombiLL-
NeHHoCcTH) 1 MHorcoBpasnem BAPWAHTOB MCNONE30EEHKWA NONBI0BATENAM TpEﬁ}f&TCﬂ MNOBBIWEHHEA NPOU3BOONTENBHOCTE
ONA peanuaalin pasnu4Helx 3anpocos ¥ Npoueayp aHanuwia ¢ MeHblUeld CTeneHsln ﬂ.yﬁﬂMDOBaHHH W W3bLITOMHOCTH B
XpaHunuile JaHHbLIX,

B 9.2.4.2—9.2.4.8 onucaHe! o6LUKMe KaTeropuy 3TUX KOMMNOHEHTOB.

9.2.4.2 QYHKUWOHAMNBHBIN KOMNOHEHT halnoBoOl CUCTEMSI

dainoebie CUCTEMBI OPraHKW3YOT (PparMeHTbl JaHHbIX (0BbIMHO onpefensemble Kak 3anucu), JocTyn K
KOTOPBLIM OCYLLECTENAETCA KaK K MMeHOBaHHOMY obLeKkTy B onpegeneHHOM NPOCTPaHCTBE WveH. B To epems
Kak nokansHble (palnoBLIE CUCTEMEl YaCcTO NPUMEHSAIOT B cUCTeMax BonbWWY AaHHLIX ANA XpaHeHWA Npo-
MEMYTOUHBIX AaHHBIX NMOKaMNbHO MO OTHOWEHWO K y3ny obpaboTkl, pacnpegeneHHsie dainosble CUCTEMBI
ropasgo Gonee pacnpocTpaHeHbl AMA NOCTOAHHOIO XPaHeHWs AaHHbiX. PasHuua 3aknwyaertcs B TOM, 4TO
pacnpefenexHele hannoekie cucTeMel obecnevYuBaloT ynpasneHve pacnpefeneHieM W pennukauyuen bno-
KOB NAHHbIX MeXay YanamMu, npv 3TOM NPOCTPAHCTBO WMEH HE XPaHUTCA BMECTE ¢ AaHHLIMK, a yNnpaenaeTcs
Yyepes ueHTpanbHyo crnyxby MMeH, YacTo paboTawWwylo B pexuMe «BedyWWin/eeaomMbiiy» UK C HECKONBKUMK
BeaywumK ana oGecneyeHnn oTKa30YCTOMUMBOCTI.

PacnpenenexHsie hainoebie cUCTEMb! (TAKKE M3BECTHLIE KAK KNacTepHble (hainoBbie CUCTEMbI) CTpe-
MATCA NpeofoneTe Npobnemel ¢ NPONYCKHON CNOcOBHOCTEID, CBA3aHHbIE C 0B HLEMHLIMW W CKOPOCTHEIMMK Xa-
pakTepucTukami BonbluMX AaHHLIX, 0B6LEAKHAA NPoONYCKHYH cnocaoBHOCTE BBOAA-BLIBOAA ANA HECKONBKNX
YCTPOMCTB (ANCKOBLIX MPUBOAOB) HAa K&KAOM y3ne ¢ M30bITOYHOCTEI0 M OTKa30YCTOMYMBLIM 3epKanMpoBaHnem
WNK pennuKaumen AaHHbIX Ha YpoBHe BNOKOB Mexay HecKonbkMmMKn yanamu. Mpoueaypa pennukauuu AaHHbIX
pacnpefeneHHor hannoBoi cUCTEMEl CneynansHo pa3paboraHa ana wcnons3oBaHWA pasHOPOOHOID CTaH-
papTtHoro obopyaoeaHua B knacTepe Gonblwkx AaHHbiX. Takum obpazom, B cnyyae cBoa ogHoro aucka wnu
BCETO yana [aHHble He TEPAIOTCH, TaK KaK OHW PEnnMUMpPYIOTCS HA OpYIMe yansl, 8 nponyckHasn cnocobHocTs
CHWKaeTcsa Nue MUHWUManeHo, Tak kak ata obpaboTka moxeT GuiTk NepeHeceHa Ha gpyrue yanel. Kpome
TOro, pennukaunsa obecneyneasT BEICOKMA ypOBEHL Napannenuama nNpv YTeHWW JaHHBLIX W HA4anbHOW 3arnucu.

XpaHwnuuia pacnpefeneHHbix o0bLEKTOB (Talke W3ABECTHbIE Kak rmobankHeie xpaHunuuia obbekTos)
ABNATCH YHWKAINBHLIM NPUMEPOM Opradn3auny pacnpeneneHHon dannoson cuctemsl. B oTnuyne ot nogxo-
OCB, ONUCaHHBIX BeILLE, KOTOPLIE PeanvaylT TPaaMuUOoHHEIe NOAX0OE! K NPOCTPaHCTRY MMEH nepapxvi dai-
NOBOW CUGTEMEI, XPaHNNUWa pacnpeaeneHHeIx o0beKToB NpeacTaensaioT cobon NNocKoe NpocTPaHCTBO MMeH
¢ rmobanbHbIM YHUKaNbHBIM naeHTUgMKaTopoM ana moboro dparmenTa gaHHblX. Kak npaswno, AaHHble B
XPaHUIULLE HAaXOAsTCA © NOMOLLLH 3AMNpoca K KaTanory MetTafjaHHbiX, KOTOPbIA BO3BPALLEeT COOTBETCTBYH-
wue naeHTubukaTopsl. B obwem cnyyae ¢ rnobanbHbIMKU YHUKaNbHLIMKW naeHTUdUKaTopamn npeqocTaens-
eTca DasoBas nporpaMmMHas peanvusayvs C MECTOM XpaHeHus JaHHex, Takve xpaHunuwa paspabaTteieaTca
W peanuayrTea ansg xpadeHus odeHb bonswx obLeKTOB AaHHBIX — OT NOHLIX HaBOPOB JaHHBIX A0 KPYNHBIX
oToenbHbX 06LeKTOB (HanpuMep, n3obpaeHui ¢ BLICOKMM paapellueHnemM pa3mMepoM B OecATKM rurabanT).
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9.2.4.3 QYHKUWOHANBHBIA KOMAOHEHT PENALUOHHOMO XpaHunuLia
B cnyyae penAuMOHHOW MOAENW XpaHeHns AaHHble XPaHATCA B BUAE CTPOK, TAe KawJoe none npea-
cTaBnAeT coboil cTonbel, opraHW3oBaHHEIA B BWae Tabnyubl Ha OCHOBE NOrMHECcKDR OpraHn3aLun AaHHBIX.

MpumedyaHue — Peanu3auvy pensUMOHHLIX MOOENEN XpaHeHWs AnA BoNbLUKMX OaHHbLIX ABNATCA OTHOCK-
TENLHO 3penkiMy U BN NPUHATEN HE BODPYKEHWE PRAOM OpraHuaaumi, PensumoHHele mogenu Takke odeHs BeicTpo
COREPLIBHCTAYIOTCA BNarofaps HoOBKIM PEANU3ALMAM, OPUEHTUPOBAHHEIM Ha YNyYlLeHue BpemeHn otknuka. MHorve pe-
anuaauvmy 4ns OoNbWMX OaHHLIX UCNONbL3YIOT NoOXxoa «rpyban cunar K MaclTabupoBaHVIo PENALUMOHHLIX 3anpocoe. o
CYLLeCTBY 3anpockl pa3fensioT Ha aTankl, Ho, YTo Gonee rawHo, 06paboTKy EXoAHEIX TaBnUU pacnpedenslT Mexay He-
CKONBKUMK Y3NamK (HacTo B BUAE 330aHUA CONOCTaBNEHNAYMEHLLWEHWUA),

DaKTU4eCKMM XPAHWMWLIEM AaHHBIX MOryT BeITe MMOCKWE hainskl (¢ paznenvTensmMy WK uKcupo-
BAHHOR ANUHLI), e Kawnaa sanuce/cTpoka B thaitne npenctaenseT cobol cTpoky B TaGnuue. OaHako aTu
peanuaauuu BCe HYalle MCNonb3yoT ABouYHble OpMaThl XpaHeHUa, ONTUMU3MPOBaHHLIE AN pacnpefeneH-
Hblx thalinoBbix cuctem. B Takux cdopmarax yacto NpUMEHAINTCA WHOAEKCEl Ha ypoBHe GNOKOB W OpraHW3a-
UMs AaHHBLIX No cTonBuam, 4Tobel obecnevnTs AOCTYN K OTAeNbHLIM NanaM B aanvcax 6ea HeobxoaumacTu
4YTEeHWA BCEW 3anuck. HecmoTps Ha aTo BONbLUMHCTBO MOAENnel PensLMoHHOTO XpaHeHnsa BonblnX JaHHbIX
No-npexHemMy ABNAKTCH NaKeTHO-OPMEHTUPOBAHHEIMKM CUCTEMAMW, NPELHA3HAYEHHLIMM ANA CNOXHBIX 3aMpo-
COB, KOTOpLIE TEHEPUPYIOT 04YeHb GonbLIME NPOMEXYTOUHBIE MATPULEl NEPEKPECTHLIX pe3ynstaTtos W3 0bb-
eAVHEHWA, NO3TOMY AaMXe A BLINONHEeHWA NPOCTeXLLero 3anpoca MoryT noTpeboBaTbCrA OeCATKU CEKYHA.

9.2.4 4 OyHKUNOHANEHBIA KOMMNOHEHT XPaHWNMLLE GKMHY — 3Ha4YEeHUe

MpUHLMNBl NOCTROBHUA XPAHWIMULL «KMNY — 3HAYEHWE» MEXaT B OCHOBE Beex [Apyrux moaenei xpa-
HeHnaA W uHaekcauun, C Touky apenns DonblWX AaHHbLIX 3TV XpaHunuia adphekTHBHO NpeacTaBnsaT Moge-
NV NaMATH C NPOW3BoNBHBIM JOCTYNOM, XOTA faHHLIE, XPaHALWMECHA B 3HAYEHWAX, MOTYT MMETk AOCTaTo4qHO
CMOMHYH CTPYKTYpPY, BCA 00paboTka aToi CTPYKTYPLI QomKHa obecnevynBaTeCA NPUIOMEHWENM, 8 peannaaums
XPaHWNuLLa YacTo BO3BPALLAET TOMNbKO YKAzaTerb Ha Bnok gadHbix. XpaHunuia Tuna «Knoy — 3HadeHuen
Hanbonee ahheKTUBHLI ANA OTHOWEHWA «1—1», OAWH K OOHOMY (Hanpumep, KaxOblA KN4 OTHOCKUTCS & 04-
HOMY 3HaYEeHWID), HO TaKKe MOryT DeITk NPUMEHEHE! SNA CONOCTABMNEHMA KIIOYEN CO CNWCKaMK OAHOPOOHEIX
3HaveHwWd. Korga knioYn conocTaenaoT HECKONMLKO 3HAYEHWI Pa3HOPOAHLIX TUNOB/CTRYKTYP MNK KOrga aHade-
HMA M3 OQHOTO KMYa HeobxoaMmo 0bbedrHUTE CO 3HaYeHVMAMK ONa APYrore WNW TOro e knwda, Tpebyerca
nonb3oBaTensLCKas NpUKnagHas noruka. YkazanHoe TpeboBaHue ANA 3TOW NONL30BATENLCKOW NOMMKKW 4acTo
NPENATCTBYET PEWEHW0 3a8a4u adheKkTMBHOMO MaclwTabvpoBaHua,

B xpaHunvwax Tuna «Kni4 — 3HavyeHve» obbIYHO Hagnexauum obpasom peann3oeaHsl 0GHOBNEHWSA B
CNy4asx, Koraa MMeeT MecTo OTHOLWEeHWe OOWH K OOHOMY, @ 3Ha4eHne (pa3mep/anvHa) gaHHbIX He M3MEHAET-
cA. CnocoBHOCTL XpaHUNULL «KNKY — 3HayveHue» oB6pabaThiBaTe BCTABKM, KakK NpaBuno, saencut ot 6a3osoM
peanuaauuu. Mpu 3TOM XpaHWNMLLA THNA «KMOY — 3Ha4YeHWe» TpebyrT 3HaUYUTENbHbIX PECYPCOB (Kak py4-
HBIX, TAK W BEIYUCIUTENBHEIX) Ona obpaboTkM nameHeHWin B DA20BON CTPYKTYPE AaHHLIX 3HaYeHnin. Hanbonee
4acTo UCMONb3YEMOM peanuaaunei B NpunoxXeHnax ana paboTel ¢ GoNsWWMKW AaHHBIMKW ABNAKOTCA pacnpege-
NEeHHbIE XPAHMNKLLA TUMA «kMod — 3HadeHuer. MNpu atom obasaTtensHo gonmkHa GelTe pelleHa ogHa 3agada,
KoTOpana He MoxeT BblTh YHUKANbHON ANS peanq3auWi TUNa «KNo4Y — 3Ha4YeHue», — 3TO pacnpegenexue
KMKOHMEe Mo BCeMy MPOCTPAHCTBY BO3MOMHBIX BAPDWAHTOB «KIIOY — 3Ha4YeHHey,

B yacTHocTH, Kn4YuM Heobxoawmo BbIDMPaTh OOCTATOMHO TATensHO, YToObl M3bexaTb MCKaKeHUn B
pacnpefeneHn AaHHbIX No knactepy. Korga gaHHbe 4pe3mepHo MCKakKeHbl B pamkax HeBonblioro guanaso-
Ha, 3TO MOXET NPUBECTI K BOZHWMKHOBEHNID ropaumnx Touek (hot spot) BLluMCNeHWi B KnacTepe B TOM cnyyae,
eCnKn B NpoUecce peanuiaun NpeqnpuHUMAeTCs NonbITKA ONTUMUM3UPOBATL NOKANW3AUWIO AaHHbix. Ecnu
AaHHblE ABNATCA AuHaMuYecknmy (00BaBNAOTCA HOBLIE KMKOYK) ANS TakoW peanusauuy, To BNofHe Bepo-
ATHO, YTO B KaKOM-TO MOMEHT JaHHLIe MOoryT noTpefoeaTk NOBTOPHOI BanaHCcUMpoBKK B KnacTepe. B cnyyae
peanuaauuu, Korga nokanuaayusa He ONTUMU3UPYETCH, MCNONbAYIOT pasnuYHble BUObl XeWKWPOBaHWA, a Takke
CNY4aRHOro MNK LUMKNMYECKOro NOAX0Aa K pacnpefeneHuio AaHHbIX, Kak NPaBUNo, He BOZHUKAOT UCKaKEHWS
W rapa4une Todkn. OgHako B 3ToM cnyvae ocoBeHHO CroXHO peluaTea 3afadw, Tpebyulve arpervpoBaHns
HaboOpOB OaHHBIX,

9.2.4.5 OYHKLMOHANBHLIN KOMNOHEHT cTONBLOBOra XpaHunuila ¢ WWPoKUMK cTonGuamm

B oTnu4ue oT NpoCTbiX PenAUMOHHLIX OAHHLIX, KOTOPbIE XPaHAT AaHHLIE MO CTPOKaM CBS3AHHLIX OT-
HOLUBHWAMKU IHAYEHWIA, B CTONBLOBLIX XPaHUNULLAX AAHHLIE OPTaHU3YIOTCA B rPynnsl NogobHbix 3HaueHuid. B
aTOM cry4ae pasHuia ABnaeTcA HebonbIWo, Ho B pensuuoHHbIX Ga3ax AadHbIX oTaensHas rpynna ctonbuos
(4acTo oguH MKW Heckonbko cTonGLOB) ANA CO3AaHWA 3aNMCU CBA3aHA C ONPeaerneHHbIM NMePBUHHbLIM KIHHYOoM.
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B cTonBuosbix xpaHUnMuiax 3HadeHue kaxaoro ctonfua SBNAETCH KNKUYOM, W NoAoBHbIe 3HaYeHWus
cTONBLOB YKAa3bIBAKT HA CBA3AHHbIE CTPOKW.

MpocTerwuil npMmep cTonBLOBOMO XpaHunuila — aTo He Donee Yem XpPaHWUnULLE KNKYeR K 3HaYeHWRA,
B KOTOPOM POMK KNH4Ya U 3HAYEHWUA NOMEHANMCHL MecTamiu. Bo MHOTMX OTHOLIEHWAX cToNBLoBLIE XpaHUnWLLA
AaHHbIX HaunBonee NOXoMuW Ha MHOEKCH B penauuoHHbIX Basax gaHHbix. Kpome Toro, peanvsauuws ctonbuo-
BbIX XPAHUAWLY C LWWPOKUMI cTONBLUAMM, KOTOPLIE COOTBETCTBYIOT MOOENM pPa3peXeHHo!, pacnpeaeneHHom
MHOTOMEPHOW MOAenu OTCOPTMPOBAHHOW KapThl (FAe NpoWM3BonkHbIe BaWTOBLIE MACCUBEI WHAEKCUPYOTCH/
AOCTYMNHbI HA DCHOBE CTPOKOBLIX ¥ CTONBUOBLIX KNOYeR), BEOAAT AONONHUTENbHBLIR YPOBEHbL CEMMEHTALMM 33
npeaenamn tabnuuel, CTPokM KM cTonbua pensaunoHHOR MOOENKW, KOTopas nony4Yuna HanMeHoBaHue cemei-
cTea ctonbyos. Takum obpaiom, B cTonOLUOBOM XpPaHUAWLLE C LUMPpOKMMUK cTonBUaMu gotasnserca AONONHU-
TenkHoe uaMepeHue, M3BECTHOE Kak cemMencTeo cTonbuos.

9.2.4.8 QyHKUWMOHANEHEIA KOMNOHEHT CTONDLOBOMO XpaHunuia

MyTem opraHnsaunn n XxpaHeHus AaHHbIX No cTonbuam (a He No CTPoKaM — B XPaHUIKULLAX Ha8 OCHORE
cTpoK) cTonbuoeblie Gasel gAaHHblx Hawbonee NoAXo4AT ANA NPUIOKEHWA ¢ DONbWWMKW AaHHBIMK, KOTOPLIE
TpebyloT WWpoKoro cnekTpa BapuaHToB aHanuaa, Taknx kak mHoromepHeln OLAP (onepatweHaa aHanutude-
ckan obpaboTtka) — 3anpoc, 3anpoc ckaHuposaHus (Bonblwore u manoro). JnA NoBbILWLEHWA NPOM3BOAWTENb-
HOCTI 3anNpocoB MoryT BbiTh NPUMEHEHbI PA3NWUUYHBIE METOALI COPTUPOBKW, MHOBKCALWA M CKATUA HA OCHOBE
cTonBuUoB, HanpuMep: MHOrOMEpPHOE WHOBKCUPOBAHWE, CINOBAPHOE KOAWPOBAHWE U T. ., NCNoNb3yemble aAns
MOBEILUEHWA NPOWABOSMTENEHOCTYM 3anpoCcos.

8.2.4.7 @yHKUWOHaNLHLIA KOMMOHEHT XpaHMNULWa AOKYMEHTOB

B nocnegHee BpemMA aKTMBHO PasBUBANKWCE W HALUNW LWWPOKOE NPUMEHEHWE COBPEMEHHBIE XpaHUNKLWa
OOKYMEHTOB, KOTOPBIE B HACTOALLEE BPEMS BKNOYAKT PACIUWPEHHLIE BO3MOXHOCTK NOUCKE U MHAEKCUpOBa-
HWA CTPYKTYPVMPOBaHHBIX AaHHbIX M METaAaHHLIX, MO3TOMY WX YECTO HasbiBalT XpaHwunuwamu cnabocTpyk-
TYPWPOBaHHbLIX daHHbIX, B XxpaHunuvile gaHHbiX, OPUEHTMPOBAHHOM Ha OOKYMEHThI, KaXKAbIN JOKYMEHT WHKan-
CYNUpYeT 1 KOOWPYET MEeTadaHHble, Nons 1 nobele gpyrve BapuaHTel NPeacTaBneHns 3Toi 3anuckn. Kpome
TOrO, YTO XPAHUNULLA JOKYMEHTOB B KAKOW-TO CTEMEHW aHAMNOTMUYHbI CTROKE B PenALMOHHOW Tabnuue, oaHol
13 NPUYKMH PA3BUTHA W NOMYNAPHOCTU XpaHUAWLL NOKYMEHTOB ABAAETCA TO, 4TO BONbLWMHCTBO peanuaauuit
He NpUMeHRAIOT (OMKCYPOBaHHYH (MOCTORAHHYO) cxeMy. MNepesoBoi ONbLIT YTBEPHKAAET, HTO rPYNMbLl AOKYMEHTOR
OomkHbl GbiTb NOrMYecKy CBA3aHbI M COOEPKATL CXOXMWEe AaHHble, ogHaKko He Tpebyerca, YToBbl OHWM GbinK
OWHaKOBLIMK MNK YToBLI NioBbie ORa NOKYMEHTa codepXanu ogHu U Te xe nons. B aTom 3axnwyaeTtcs ogHa
13 NPUYWH, NO KOTOPOW XpaHUNULLa AOKYMEHTOB OOCTATOMHO NONYNAPHL! AN XpaHeHWs HaBopoB OaHHbIX C©
peako 3anonHeHHeIMU NONAMW, NOCKONLKY B 3TOM Clny4ae 00LIMHO BO3HWMKAeT ropasfo MeHblUe HaknagHbIx
pacxogoBs, 4eMm B TPaANUMOHHBIX PENALMOHHEIX CUcTeMax ynpasneHus basamu gaHHbIX, rge B Ka4ecTee 3anu-
ceil hakTUYecKn XpaHATCA CToNBUEl C HYNeBbIMK 3Ha4YeHMAMKW, [PYNNbi OOKYMEHTOB B 3THMX TUNaX XPaHUNULL
OGBLIYHO HA3LIBAKOTCA KONNEKUMAMK, W, NOAOGHO XpaHUNUWAM TUNZE «KMHY — 3HAYSHUE», HEKOTOPLIE YHU-
KANbHbLIE KNHOYWM MMEKOT CObIMKKM Ha KamObli OOKYMEHT.

9.2.4.8 OyHKUMOHANBHEIA KOMNOHEHT rpacoBoi Basbl QaHHBIX

B 1O BpeMA Kak calTbl couManbHbIX ceTei, DeaycnoBHO, CTUMYNWPOBanNK 3BOnUMKD rpadoBelix Bas
OaHHbIX WM cnocoBCTBOBaNM NOBLIWEHWIO WX HAMAOHOCTH (@ Takke noBblIlWeHWD addekTnsHOCTH obpaborT-
KM, O YEM CKa3aHo fanee), xpaHunuiia rpadios B TEYEHWE HECKONbKMX NeT Bbiny cyLIecTBEHHON COCTaBHOM
HACTbK MHOTMX NpeAMEeTHbLIX obnacTed, Ha4WHasA ¢ BOEHHOW pazsekn v Bopkbkl C TEPPOPUM3MOM K 3aKaHYU-
BaA NNaHMpOBaHWMEM/HaBUraLUven MapLpyToB, 8 TAKKe CEMAaHTUYeCKUMIN ceTamin. [laHHbie B rpadoBbix Basax
OaHHBLIX NPeACcTABNEHL! B BUAE COBOKYMHOCTM Yanos, pebep U MX CBOMCTB (XapakTepucTwk). [nd ycTpaHeHus
HEOOHO3HA4YHOCTH CYLWHOCTeR W cpaBHeHWs rpadioB aHanuTUKa no rpadosbiM Gasam AaHHLIX COOEPKUT pe-
3yNLTaThl pacyeTa ocHOBHOr (6a30B0ro) KpaTyalllero NyTH U PaHXKMPOBAHUA CTPaHWL.

daxkTuYecKr NoaXodbl K PELIEeHUo 3a4a41 NocTpoeHus rpadioBbix Baa gaHHBIX MOMHO paccMaTpuBaTth
KaK CNeunanu3MpoBaHHy0 peanuaaunio CXeMbl XPaHEeHWA OaHHbLIX C ABYMS TUNamu gadHbix [yanbl v oTHO-
weHnsa (Mx saanmocenan)]. Kpome Toro, oaHum Ma Haubonee aHaduMbiX 3NeMEeHTOB aHanwaa AadHbix rpada
ABNAESTCA ONpegeneHye MecTononoXeHna yana unv pedpa rpadpa, ¢ KOTOPOro 4OMKeH HavaTeea aHanua. [Ana
atoro B bonkwuHcTEe rpadpoBeix Haz gaHHBIX peanyaoBaHbl MHAEKCH CBOMCTE yanoe wnw pebep. B otnuyne
OT PENALMOHHLIX U PYTUX NOAXOA0B K XPaHEeHWUID AaHHLIX, BonsWwWKWHCTBO rpadoebix a2 AaHHEIX, KaK Npasu-
N0, UCNOMb3YHT MCKYCCTBEHHLIE MAEHTUhUKATOPL! /NCEBAOKIKYA UMW PYKOBOAGTRO ANA YHUKANBHONR WOEHTU-
thukaunm yanos u pebep. 310 NoaBonAeT Nerko 3MeHATe atpvbyTeI/CBONCTEA BCNEACTBUE KaK (DaKTUYeCKMX
W3MEHEHWIA B AaHHBIX (KTO-TO W3MEHWN CBOE WMA), TaK W 0OHapyXeHWA JononHUTENEHON uHdropMmauun (Ha-
npuMep, Ny4liero MecTononoXeHna ANsS HeKOTOPoro aneMeHTa unv cobbiTua) 6es HeobXOAMMOCTH BHOCUTL
M3MEHEHWS B YKa3aTeNu OTHOLUEHWI B NPSMOM HanpasneHun/oBpaTHOM HanpaeneHun.
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Kak npaewno, B pacnpegeneHHbix apxutektypax ans obpaboTkun rpacoe hparmMeHTel rpada conocTae-
NAT CUCTEMHEIM Y3nam, Nocne 4Yero B CUCTEMHEIX yanax AN nepeja4y gaHHbx 06 vameHeHnsx B rpate unu
nonyYeHHbx 3HAYEHWAX UCMONb3YeTCA NOAX0A Ha OCHOBe pacdeTa nyTei B rpade. [laxe Hebonewwe rpadb
BLICTpo NpeBpallanTes B 06nacTb GoNbLLMX NaHHbIX, KOTOA KTO-TO MLET WabnoHsl unK paccToaHuA Ha Bonee
4em OQHON UMK ABYX CTEeNeHAX pasfeneHus Mexgdy yanamu rpada.

B 3asMcHMOCTM OT NMNOTHOCTW rpadia Takol nNoaxoa MOMET OLICTPO BbIZBATE KOMBWHATOPHLIA B3pEIE
NPYMEHUTENLHO K KOMWUYecTBY YCMOBWA/WabnoHoB, KoTopele GyaeTr Heobxoaumo npoeepuTk. CyllecTeByeT
CreunannanpoBaHHbIi BapuaHT peanniaumn xpadunuuia rpados, M3BECTHLIA Kak CTPYKTYpa ONUCAHWA pe-
cypcos (RDF), koTopas aBnaeTcs YacTelo cemeicTea cneundukaunin koHcopuuyma World Wide Web (W3C).
3TK cneynuKkaunK YacTo HanpAMY accouMMpoBaHbl ¢ CeMaHTUYecKUM BeGOM U CBA3AHHLIMW C HUM KOH-
ventamu. Tponky RDF, Kak naBecTHO, COCTOAT Wa nognexadulero (Mmuctep X), npegukara (kneet B) u obrekrta
(nepeynok nepecmewHuka). Takum obpazom, Habop Tpoex RDF npencrasnaert coboi opueHTMPOBaHHEIN NO-
meueHHbln rpad. Cogepxumoe RDF-XxpaHunuil 4acTo ONuckIBAKT C MCNOMNb30BaHWEM (hOPMANbHbIX A3LIKOB
onucanwa oHTonorvu Tuna OWL wnu Ascika RDF-cxemel (RDFS), koTopble yocTaHaBnMEaOT CeMaHTHYecKue
3HayeHns KU mogdenw Ga3oebix gaHHeIX. Ong nogaepXkm Nyylen ropusoHTansHon nHTerpauwnn [16] reteporeH-
HbIX HAG0pOB AaHHLIX NPeonoXeHbl paclwMpeHa KoHuenurn RDF, Takwe Kak CTpyKTypa ONMCaHWMA OaHHbIX
(DDF) [17], koTopble fgobGaBuny AONONHUTENbHBLIE TUMBI AaHHbLIX Ans Bonee adhekTUBHON Noanepxkn ce-
MaHTWHECKOA COBMECTMMOCTY M aHanu3a. B xpanunuwax rpadimyecknx JaHHblX B HACTOALLEE BPEMS OTCYT-
CTBYKT Kakue-nubo crtaHgapTuaoeaHHele APl-uHTepdiecsl N A3bIKW 3aNpocoB. TeM He MeHee KOHCOPLUUYM
W3C paspaboTtan A3blK 3anpocoB K AaHHBIM, NpencTaeneHHeM no mogeny RDF SPARQL (SPARQL Protocol
and RDF Query Language ana RDF), koTopblA B HAcTodALee BpeMsA HAXOOWTCA B CTATyce pekomeHaauuu, u
ECTb HECKOMBKD CUCTEM, TAKMX Kak Sesame, KOTOpble CTaHOBATCH BocTpeGoBanHeiMKu ang pabotel ¢ RDF u
OPYIMMWA XPaHUNWLWAMA A3HHBIX, OPMEHTUPOBAHHEIMKA HE rpadbl.

9.2.5 @YyHKUMOHaNbHBIE KOMNOHEHThI PECYRPCHOTO YPOBHA

9.2.5.1 Obwne nonoxeHnA

DyYHKUWOHANBHbLIE KOMNOHEHTHI PECYPCHOM0 YPOBHA BKNIOYAT B ceba:

- KOMNOHEeHT aBcTpakLy MK PECYPCOB U YNPABNEHWA MK,

- KOMMNOHEHT (DM3N4ECKMX PECYRCOB.

9.2.5.2 OYHKUMOHANBHBIA KOMNOHEHT abcTpakuMi U YNPaBneHnsa pecypcamm

OYHKUMOHANEBHLIA KOMNOHEHT abcTpakuuy pecypcoe M yNpaeneHWs UCNonb3yeTcs cepBuc-npoBainge-
pOM NpunoxeHus BonblINX AaHHBIX ANS NpefocTaBnNeHns AOCTYNa K (OU3NYECKUM BbIMUCNIUTENbHBIM pecyp-
cam nocpescTeOM nporpaMmHoi abetpakuuu. PecypcHaa abeTpakuua Heobxoguma gns obecnevenua ad-
chexkTBHOrO, BesonacHoro M HagewHoro Wcnone3oBaHuA Ba3oBol WHppacTpykTypel. DYHKLMKM pEeCYpPCHOW
abcTpakuMu nogaepxMBanTCa BO3MOXKHOCTAMM JaHHOMO (OyHKUMOHANBHOMD KOMNOHEHTA.

Mpumevyanune 1 — Korga cuctema SonbLUMY OaHHLIX pa3BepHyTa B cpege obnayHbix BLIYUCNEHMEA, yHKLMK
BAPTYanuaauuMm pecypcoe NpefocTasnsoTcs cpefon obnaqHsLIx BeYMCNEHWIA, kak onpeaeneHo B [6].

DYHKUMOHANBHBIM KOMNOHEeHT abcTpaKkuuy pecypcoB W YNpaeneHws Mo3BONAeT CepeRMc-NpoBangepy
BDAP oBecneuvsarth Takue xapakTepuCTUKW, KaK 3NacTM4HOCTL, 00bEAWHEHUE pecypcoB W camoobonyxm-
BaHUe No TpeboBaHUKD. DYHKLIMOHANLHLIA KOMNOHEHT BUPTYANU3aLuy pecypcos 1 YNpasneHua MOXET BKIO-
4aTh NpoOrpamMMHbIe SNEMEHTHI, TaKWe Kak rMnepBM30psl, BUPTYarbHbIe MALUWHbI, BUPTYanbHOE XpaHunuile
AaHHbIX W 06paboTKy B pexuMe pasaeneHun BpemMeHu.

MpUrMeHNTENBHO K ceTU aboTpakuus v ynpasneHdue pecypcamu npefactaenaoT cobow cpencTtea, obe-
crneYynBaLmne Nepeaady AaHHbiX 0T O0HOMo KOMINOHEHTA K pYroMy Ha ypoBHe uHdpacTpykTypsl. Kpome Toro,
ceTeBan MHPacTPYKTYPa MOXET Taleke BKNIYaTk aBTOMaTavposalHoe pasBepTeiBaHne, BO3IMOXKHOCTY Npe-
DOCTaBNEHUA UMK areHToE, B TOM YUCNE areHToOB MOHWUTORWHIE BCeW MHGpaCcTRYKTY P!, KOTOPLIE UCNONLAYIOT-
CHA 3MeMeHTamMK ynpaeneHua/KoMMyHUKaLu9, obecneyveaouMMmu peannaaumio KOHKPeTHOW MOAENN.

Nornyeckoe pacnpegenedne KnacTepa/BeiMUCNINTENBHON MHMPACTPYKTYPbI AN BbINOINHEHWUS BblMMCIE-
HUF MOXET UBMEHATECA OT rpua-cetu U3NYEcKUX KOMNBKTEPOB B CTOWKE A0 Habopa BUPTYansHbIX MALIKUH,
paboTawmx y nocTasLMka 0bnaqHbIX yenyr, Wnv 4o ceTu cnabocesasaHHbIX KOMNLITEPOB, pacnpegeneHHbix
no scemy Mupy 1 obecneqvBarollx AOCTYN K HEMCMONb3yeMblM BLIYUCIMTENBHLIM pecypcam.

Mpumedanue 2 — MunepBu3op npegcTaBnseT cobol YacTb KOMMBIOTEPHOIO NMpOrpaMmHoro obecneveHus,
npowweky unu oBopynoBaHys, KOTOpOe Co30aeT M 3anycKaeT BMPTYanbHbIE MallkHbl. B Takom BuOe runepsusop maHa-
YyansHo paboTaer Ha «ronom Meneae» 1 yrpaender HeckONBKUMMK BUPTYansHEIMIA MallUHamy, COCTOALLMMK W3 onepatu-
OHHBIX cicTem (OC) 1 NPUNCKEHKMIA,
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9.2.5.3 ©YHKUWOHAMNbHLIA KOMNOHEHT HU3NYECKUX PECYPCOB

DyHKUMOHANBHEIA KOMNOHEHT M3NYecKWx pecypcoB npepcTaenaeT cobon anemeHThl, Heobxoaumble
nocTaBLMKam NpUNomKeHnid BonklUKMX JaHHBIX ONA 3anycka W yNparneHrs npeanaraeMeiMu UMA cCMcTeMamu
BonbLKX AaHHLIX.

dusnyeckme pecypck! BKMOYAOT annapaTHble pecypckl, Takue kak komnetoTepel (CPU 1 namaTte), cetu
(MapLwpyTU3aTOPEl, MEXCETEBLIE IKPAHLI, KOMMYTATOPL!, CETEBLIE COSAUHEeHWA W CeTeBLIE PA3LEeMbl), KOM-
MOHEHTHI XpaHEeHWA (KEeCTKMe AWCKW) U ApYrve 3nemMeHThl (huanyecko BbYUCIMTENEHON WHPPACTPYKTYPHI.
HaHHble pecypcbl MOMyT BKMAOYATh TE, KOTOpblEe HAXOAATCS BHYTpK obBnaddblx ueHTpoB 0BpaboTKn AaHHbIX
(HanpuMep, BLIYNCNWTENLHLIE CEPBEDLI, CEPBEPLI XPAHEHWA W CETH BHYTPW AaTa-UeHTPOB), W TE, KoTOpble
HaxoaaTca 3a npegenamu UueHTpos o6paboTkv AaHHbIX, — Kak NpaBwno, CeTeBLIE PEeCypPChbl, TaKMe Kak CeTu
LeHTpoR 0BpaboTKM AaHHBIX ¥ ONOPHEIE TPAHCNOPTHLIE CETH.

AnA cetn xapakTepucTukn obkema v ckopocTy BONBLUMX OaHHBIX YACTO ARMSOTCA OCHOBHLIMK (hakTo-
pamu B peanuaauuu BHYTPEHHEN U BHELLHeA CBA3HOCTY CeTeBOW WHhpacTpyKTypbl.

$usieckre pecypcbl OS1A BLIYUCIEHWN — 3T0 (IM3MHECKME CEPBEPbLI, KOTOPbLIE BbINOMHAINT W Noaaep-
MUBAIoT NporpammHoe obecneveHve ApYrux KOMNOHEHTOB CUCTEMbl Donblnx gaHHeIX. BerMucnnTensHas mH-
(HpacTpyKTypa TaKKe 4acTo BrmoyaeT 6a30BLIE ONEPAUUOHHBIE CUCTEME! U B32WMOOENCTBYIOLWMUE CEPBUCHI,
vcnonbayemsle ANs COBAMHEHWS KNAacTepHbIX pecypcoB Yepes ceTeBble anemeHTbl. Puanyeckue pecypchbl
ANs XpaHunuuia — 310 pecypcel, KoTopble obecneynsarT NOCTOAHCTBO AaHHbIX B cucTeme BonblnX aHHBIX.
WHppacTpykTypa xpaHeHna MOKeT BKNYaTe NDo pecypc OT M30NMPOBaHHEIX NOKankHLIX QUCKOB A0 ceTel
XpaHeHus NaHHbIX (SAN) MNK ceTeBoro XpaHunuia.

®uanyeckme pecypcbl — 370 hU3HYECKUE PECcYPChl NPEaNPUATAA (INEeKTPONUTaHNE, OXNaXOeHne), KO-
Topble cnegyer YYUThIBATh NPY CO3AAHWK 3K3EMMNINAPA KOHKDETHOIO BAPWAHTA CUCTEMBI BONbLUNX OaHHbIX.

X0oTA KOMNOHEHTB! PECYPCOB MOryT ObITe pa3BepHyTH HEMNOCPELCTBEHHO Ha (PMAWYECKWUX PECYpPCaX Wnu
Ha BWPTYankHbIX pecypcax, Ha OnpeAeneHHoOM YpOBHE BCE Pecypchkl MMeloT hmandeckoe npeacTasneHne,
DUanYecKne pecypchl YacTo UCNOoMNe3YTCA ONA pasBepThiBaHWA HECKONBKWX KOMNOHEHTOB, KOTOpLIe aybnu-
pyroTcA Ha GonblIoM KonuyecTse hr3MUecKUX Y3NoE, 4Tobbl obecneunTs Tak HAZbIBAEMYH FTOPW30OHTaNBHY
macwtabupyemocts. BupTyanuaauma 4acto npuMeHseTcs ANs AOCTWKEHWS 3NacTWYHOCTM W ruBrocTy npu
pacnpegenerun (U3KYecknx PeCypcoB 1 4acTo umeHyeTca «uHdpacTpykTypa Kak yenyra» (Infrastructure as
a Service, laaS) B pamkax moaenu 0BnaqYHbIX BEIYUCIEHWIA.

Pecypcbl, noeeiwawiyme 3ppekTUBHOCTE BLIMMCNEHWA, XPaHEHWSA WM CKOPOCTW Mepenaqu cCUCTEM
Bonblwnx AaHHEIX, NOAYYKMKM HaMMeHoBaHWe yckopuTenen. OBkem, pasHoobpasune W cKopocTe BonblMx AaH-
HelX TpebyleT Bonee BLICOKONM U TMBKOI ckopocTM obpaboTku, Yem Npu TpaAULMOHHOM Nogxcae.

MpumMedyaHuwe — Hanpumep, YCKOPWUTENKM ONA BIMUCNEHWIA EKNIOMAIOT B cebA cnegyiLlee, HO He arpaHnyu-
BAKTCA 3TVUM: TPaMHECKHI NPOLECCOD, HACTPAVBABMYID BEHTUMBHYIO MATPULY ANA YCKOPEHWA BbIUUCIIEHWIA NMyTeM ee
NpOrpaMMUpOBAHIMA NONb30BATENEM.

9.2.6 MHoroypoBHeBbie PYHKLMOHANBbHBIE KOMMNOHEHTLI

9.2.6.1 Obwwre nonoxeHua

MHoroypoBHeEBbIe hyHKUWW BKNIOYAKT pAg YHKLUMOHANBHLIX KOMIMOHEHTOB, KOTOpLIE NPeaccTasnsT
cepBuchl DYHKUMOHANBHLIM KOMMNOHEHTAM APYIMX YPOBHEN.

9.2.6.2 DyHKUMOHANBHEIE KOMMOHEHTEI YPOBHA MHTETRaUuK

9.2.6.2.1 OBwume nonoxeHua

PYHKUMOHANbHBIE KOMMOHEHTLI YPOBHS WHTErpauyu npegocTasBnsaoT yonyru Ans nogknioveHnsa qyHK-
UWOHANBHEIX BO3MOXHOCTEN KOMNOHEHTOB HA OAHOM YPOBHE UMW HA HECKONBKWUX YDOBHAX.

D YHKUMOHANBHEIE KOMMNOHEHTEI YPOBHA MHTErpaumn MoryT BKMOYaTh, KPOME BCEro NPoYvero:

- cpegy obmeHa coobwernwamu (cm, 9,2,6.2.2);

- Cpedy ynpaeneHWa cocToaHnem (cm. 9.2.6.2.3).

9.2.6.2.2 OYHKUMOHANBHbLIA KOMNOHEHT cpefbl o6MeHa coobBLUeHrAMK

@yHKUMOHANbHLIA KOMNOHEHT cpedsl obmMeHa cooblleHuamMu NpefocTaBnaAeT cepBuchkl (Hanpumep, B
euae API) ana mapwpytusauun 1 obMeHa cooBLIeHMAMU, BKNKOYEA, MOMUMO NPOYEro, HadeXHY opraHuaa-
UKD oYepenel, nepegady W NoNyvYeHWe gaHHLIX MEXOY Y3namu B ropyMaoHTansHo MacliTabupyemMom Knacre-
pe UNu KOMMOHEHTAMU B PasnuyHble BepTUKANbHbIE YPOBHW MIK Mexay HUMK (cMm. pucyHok 12). Hanpumep,
CEeTeBOW pecypc Ha YPOBHE PECYPCOB MOXET OTNpaBnaTh MHOPMALWIO O CBOEM COCTOSHUM Ha KOMMOHEHTbI
YyNpaBnNeHus cucTemMon Yepea npegnaraemeie APl ¢ noMollkl cpefkl oBmeHa coobLeHnamn,
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9.2.6.2.3 GyHKLMOHANLHbIA KOMNOHEHT Cpenbl YNpasneHWs COCTORHUAMMK

@YHKUWOHANBHBEIA KOMNOHEHT Cpedkl yNpaBneHus COCTOAHWAMKM MCNOMb3YETCH APYIMMW DYHKLWOHANL-
HBIMKM KOMMNOHEHTAMKM ONS COXPaHEHWA MNW NOAAEPMAHWA COCTORHWA Ha Y3anax B pacrnpefeneHHon cpene,
yTobbl 06ecneynTs COrMacoBAHHOCTE COCTOAHUWIA M NOCTOAHCTBO BO MabexaHue cb6oes pecypcoB UMK cucTe-
mbl. MHpopmauus o NOCTOSHHOM COCTOSIHUM MOXKET ObiTh BBEAESHA B KOMNOHEHTH! YNpasneHus CMCTEeMON Ans
MOHWUTOPWHIA UMK YNPaBNeHWUA pecypcamu.

9.2.6.3 DyHKUMOHANBHLIE KOMNOHEHTEl YPOBHA BEa0nacHoCTH BONBLWKUX JAHHBLIX M KOH(PWAEHLWANBHO-
CTW MNEPCOHANbLHBIX [JaHHbIX

9.2.6.3.1 OBwme nonokeHus

KomnoHeHTsl 6e3onacHOCTH GONbLUKMX AaHHBIX U KOHdJH,EleHLl,HEU'I bHOCTHM NEPCOHanbHBIX AaHHbLIX UCNONb-
3yioTCA ANng obnerdeHdns B3anModercTBIA B PAMKAX 3TANOHHOW apxuTekTypsl Bonelwmx ganHbix bes yuepba
0719 KOHPWAEHUWANBHOCTU NEePCoHAaNBHBIX AaHHBLIX, KOHWIBHUWANEHOCTY UMK UENOCTHOCTH BONBLWKWX OaH-
Hbix. KoMnoHeHTsl Be3zonacHocTi GOnNbLUKMX JaHHBIX U KOHMDUOEHUWANBEHOCTU NEPCOHANBHLIX AaHHBIX TECHO
CBA3aHbI CO BCEMW (DYHKLMOHANbLHLIMKM KOMNoHeHTamm Yeped AP,

Mpumedanme — KomnoHeHtsl BeaonacHocTn BONbMX AaHHBIX W KOHWOESHUMANBHOCTM NEPCOHANLHBLIX
OAHHBIX COCTABMNAIT (DYHOAMEHTANLHLIA GCNEKT 3TANOHHOM apxuTekTypel. OHW NPeAcTasnAlT cOBOM reoMeTPUYECKK
OXBATLIBAIOLLME UMK CKBO3HLIE OCHOBHLIE KOMMOHEHTLI, YKA3bIBaIOWME HA TO, YTO HA BCE KOMMNOHEHTLI BNMAKT coobpake-
HWA Be30NacHoOCTV NepcoHanbHbiX AaHHbIX, Takum oBpasom, ponk GesonacHocTh BoNbLIKMX AaHHBIX W KOHDMAEHUMANE-
HOCTW NEPCOHANBHEIX AaHHLIX KOPPEKTHO 0TOBPAKAETCA NO OTHOLWEHKMIO K APYTUM KOMNOHEHTAM, HO HE PACLUMPAETCA A0
Bonee Menk1x NeTanei, KoTopkle AaloT Bonae TOYHOS NPEACTABNEHWUE, HO CKOpEe OTHOCATCA K Bonee NeTanNW3MpPOBaHHOM
ATANOHHOM apxuTekType W Be3onacHocTW BONbLLIMX OAHHLIX U KOH(DUAEHUMANBHOCTA NepcoHankHeIX AaHHLIX. OBlme
KaTEropuu KOMMOHEHTOB, PEanWaoBaHHeIX ANs nogaepHkk acnektos GezonacHocTh GoNblUMX OaHHBIX W 4NA KOHDWEEH-
LUMamNbHOCTI NEPCOHANbHBIX OaHHbIX, TPUBEOEHb! HKE,

KomnoHeHTs! BezonacHocTk BonbLlUKMX AaHHBIX U KOHDWOEHLWANBHOCTY NePCOHANbHBIX JaHHbIX B3au-
MOAEUCTBYIOT C HEKOTOPBIMW KOMMNOHEHTaMK YPaBNeHus CUCTEMOM U 0DECNEYMBAIOT UX MCNONL30BaAHWME 4NS
cbopa W oTcnexmBaHus daHHbIX,

9.2.6.3.2 PyHKUMOHANLHLIA KOMIMOHEHT cpenbl ayouTta

DYHKUMOHANBHBIA KOMNOHEHT Cpeabl ayauTa UCNOoNb3yoT ApYrie KOMMOHeHTHl AnsA 3anucu cobeIThi B
cucteme. CoBbITUA MOFYT BKMOYATL NONb30BaTENEW, KOMNOHEHTHI, 3a4aHKA U UX 8WCTBUSA, TAKMe KaK 3anyck,
OCTaHOBKa, 4OCTYN K AaHHbIM, 0BHOBMNEHWE AaHHLIX W T. 4. [INs 3anucK 1 coxpaHeHus AaHHbIX 3TW KOMTMOHEH-
Tbl QOCTATOYHO 4aCcTo NPUMEHAIOT KOMNOHEHTLI YPOBHA NnaTtdopMel, HO B Lenax GesonacHoOCTU MOTyT coxpa-
HATL OaHHble W 32 NpegenamMid apXuTekTypbl BonNbWKnX gaHHbIX. KypHansl ayguTa, noggepusaemMsie aTUMM
KOMMOHEHTaMMW, NPUMEHSIOT ANA PELLeHUs 3aAa4: OTCNEXMBAHUS NPOUCXOXKAEHUS AaHHbIX; BOCCTAHOBNEHWS
AaHHbBIX/COCTOAHWA B cnyYae c60A CWCTEMHOIO KOMMOHEHTA, a TakkKe KPUMWHANWCTWYECKOrD aHanu3a cu-
cTeMHOro cbasl, BTOPKEHUS,

9.2.6.3.3 OyHKUMOHANLHLIA KOMMOHEHT cpeakl ayTeHTUdUuKaumm

DYHKUMOHANEBHEI KOMNOHEHT cpefkl ayTeHTudukaumm obecneureaeT ynpasneHue goctynom K 6aso-
BbiM JaHHLIM W cNyxGam B ApYrixX KOMAOHEHTaX, a Takke AOCTYN K CUCTEME B LIBNOM U3 BHELUHWX 3NeMeHToB.
AyTeHTnukal s BKNYAaeT npefctaeneHve waeHTudukaTopa (HanprMep, MMeHW NonbaoBaTens) U Knoya
WK KINIOYER gocTyna (Hanpumep, napons v cepTudukara), KOTOpbIe CBEPATCH C XPaHWITMLLEM 3TANOHHbIX
OaHHbIX. Kak npasuno, ayTeHTUDUUKXPYEMBIA KOMNOHEHT, NPEA0CTABNAA MOSHTUMWKATOP U KNKY, CBA3LIBAET-
CA C KOMMOHEHTOM, K KOTOPOMY OH XO4eT Nony4ynuTe AOCTYN. 3aTeM KOMMOHEHT, K KOTOPOMY OCYLUeCTBRAETCS
AOCTYN, BLI3LIBAET CNyXObl ayTeHTUMWKaUWK M Nony4YaeT OTEET O TOM, Pa3pellunTk UMK OTKMOHWTE AOCTY.
XoTA B waeane cepeUckl ayTeHTMdUKaUWy A0MKHEN OblTh LIEHTPannM3oBaHsl B OJHOM KOMMOHEHTE, Hanu4ue
HECKOMNbKMX KOMINOHEHTOB Ha BCEX YPOBHSAX MOXKET BKMIOYaTh pasHblie YPOBHW MU KOMNOHEeHTLI, Tpebylolme
pa3HblX KOMNOHEHTOB ayTeHTudmKaLmnm.,

9.2.6.3.4 PyHKUMOHANLHLIA KOMMNOHEHT CPeabl aBTOpM3aunm

DYHKUMOHANBHEIA KOMNOHEHT Cpeakl aBTopuaauu obecneyneaeT nogaepxKy hyHKUMK CONOCTABNEHNS
naeHTMuKatopa Nonb3osarenst NN KOMNOHeHTa C NPUBUNETMSMMK, KOTOPbIE OHW UMEIOT NpKY JOCTYNe K pe-
cypcam (kak K AaHHbIM, Tak U k obpaboTke) B knactepe.

Mpumevanue — [pumMepamu NPUBMNETMIA, KOTOPLIE MOTYT BbiTh NPUMeHeHs! K NloBoMy 3agaHHoMy pecypey
WY ANEMEHTY B KNacTepe, SBNAINTCA MTEHWE WU JOCTYN, 3annck, YAaneHue, BuiNonHeHue, 0BXoa v 3aBepLIeHHe.

[NpuBMAErUM MOXKHO NPUMEHATL K PECYPCY C pa3HOW cTeneHbia AsTann3aunm. HanpuMep, MHorve nnar-
chopmbl BONbLUKX AAHHLIX B HACTOALLEE BPEMA PeanqayoT ynpasneHue AoCTYNOM Ha YPOBHE NONen/anemen-
TOB, @ He Ha YPOEBHe 3anucel unu gannos/Habopos gaHHbIX.
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9.2.6.3.5 ®YHKUMOHANbHbLIA KOMNOHEHT Cpefbl AHOHWUMU3aLIUK

D yHKUMOHANBHEIA KOMNOHEHT cpefbl aHOHUMW3aLUKM NOOAEPKUBAET COXpaHeHWe KOHKUAeHUMaNnbHO-
cTW unv Be3onacHOCTH NepcoHankHbIX AaHHBIX MYTEM 3anyTeIBAHWA OAHOTO UMW HECKONBKWUX 3NeMeHTOR faH-
HbIX, 4TOBLI UX HEBO3MOXHO BbiNo cBA3aThL ¢ APYTVMKM ANeMeHTaMKU JaHHbIX.

Mpumevarnue — OCHOBHEIM NPUMEPOM 3TOMO ABMAETCA AHOHUMUIAUWA MUYHHON MASHTUDULMPYEMOK MHop-
mMauii (PIl) o dorandeckux nuuax Ans 3anTel X NepcoHaneHbiX daHHelx, [MogobHse KOMNOHEHTE YaCcTo peannayiT
OOHOCTODOHHKME )(ELI.I-dJyHKL{MH ONA Co30aHWA YHUKENbHbLIX 3HENEHHI1-'1_. KOTOPDbIE HEBO3MOXHO I'IpeDﬁpa:iDBElTb K MCXOOHLIM
3Ha4YeHWHAM.

CnyxBbl aBTOpU3aLUMK UCNONL3YIOT ANS ONPefeneHns Toro, MOKET N NONL30BATENL UMW CEPBUC NONY-
YUTE AOCTYN K UCXOOHLIM UMK COBCTBEHHEIM OaHHBIM UMK A0CTYN MOXET BeITe TONBKO K 3AKPHITEIM OaHHEIM.

9.2.6.4 @yHKUWOoHanNbLHLIE KOMMNOHEHTELl YPOBHA YyNpaBneHna CUCTEMON

9.2.6.4.1 OBbwwe nonoxeHus

PyHKUMOHANBHEIE KOMNOHEHTEI YPOBHA yNpaBneHwa cuctemon obecnedvealoT npegoctasneHve Wwpao-
KOTO CNeKTPa CEPEWCOE MO YCTaHOBKE, PasBepTeIBAHWI0, KOH(DUIYPUPOBaHWIO, MOHUTOPUHTY W HACTPOWKE AN
OYHKUMOHANBHLIX KOMMOHEHTOR Ha BEPTUKANbHLIX YPOBHAX, BKNIOYAH, NOMUMO NPOYEro:

- pasgeprbiBanue v koHhurypauno (cm. 9.2.6.4.2);

- MOHWUTOPKHS K onoBelleHke (cM. 9.2.6.4.3);

- MyNETUTEHAHTHOE yripasenexue pecypcamu (cm, 9.2.6.4.4);

- ynpaeneHue obecneyeHmeM BLICOKOM AOCTYNHOCTK (cm. 9.2.6.4.5),

- (PYHKUMOHANLHBLIA KOMNOHEHT YNpaeneHWa XMUWaHeHHBIM LWKnoM BonblKx AaHHbIX (oM. 9.2.6.4.6).

9.2.6.4.2 ®yHKUMOHANbHbLIM KOMNOHEHT passepThIBaHUA M KoHdMrypauum

KomMnoHeHTel pa3sepTeiBaHNA W KOHMUIypaumu npeaccTasngnT OyHKLM N8 YCTaHOBKW, pa3BepTeiBa-
HWA W (NOBTOPHOW) KOHWUIypaLWK NakeToB M CEPEWCOB Ha PasHbiX YPOBHAX,

9.2.6.4.3 ®YHKUMOHaNLHLIF KOMOOHEHT MOHWUTOPMHIA W ONOBELLEHWA

KOMMOHEHTEI MOHMTOPWHIA W OMOBELEeHWs NPegocTaenanT MYHKLMK ANA MOHWUTOPWMHIA COCTOAHUA W
NpoV3BOAUTENBHOCTH PECYPCOR M CEPBUCOB, PA3BEPHYTHIX Ha Pa3HbLIX YPOBHAX, 8 Takke OTNPAaBKM onoBeLlle-
HVIA COOTEETCTBYHILWMM KOMMNOHEHTaM YNpaBneHus Npyu BO3HWKHOBEHUW KPUTWYECKMX MW ONacHbIX cobbIThiA,
YnpaeneHue pecypcami Nno 3anpocy, KOTOpoe MOMEeT WCNoNb30BaTh pas3fIMdHblie KONW4YecTBa W pasnuyHble
TWUMBI PECYPCOB WM YCNyT Ha Nbom ypoBHe, Heobxogumo anga obecneyeHWa MacwTabupyeMeix BEIMUCNEHWA
W anacTWyYHoCcTH. OnoBelwleHna MoryT BblTe OTApaBMNEHL!, HaNpUMep, KOMNOHEHTY YNPaBNeHWA pecypcamMu ¢
HECKOMBKUMW apeHaaTopaMn MM KOMNOHEHTY YNPaBleHWA BbiCOKOM AOCTYNHOCTBI ANS 3anycka pekoHgu-
rypauuu pecypca Wnuv cepeuca.

9.2.6.4.4 OyHKUMOHANBHBLIA KOMNOHEHT YNPaBneHus MyNbTUTEHaHTHLIMKU pecypcami

KomMnoHeHT ynpaeneHus pecypcamu ¢ HeCKONbKMMK apeHaaTtopamu npegoctaBnaeT dyHKu1Kn Ans Bbl-
AeneHus M30NUPOBAHHLIX PECYPCOB ANA Pa3HbIX ApeHOATOPOE, 3anpallvBaWLKX Yenyri GonsWmnx QaHHbIX.
MynETUTEHAHTHOCTE (MHOrOapeHAHOCTE) NpeacTaenseT cobol pacnpocTpaHeHHbl MeToq, Nonynapusmpo-
BaHHbLIN 0BNaqYHBIMKY BEIYMCNEHWMAMM, NO3BONAKLLMIA COBMECTHO MCNONL30BaTL Pecypctl U obecneynBaTs Ka-
yecTBo cepeuca QoS cpenwn pasHelxX apeHgaTopoB. Pecypchl, M30NMPOBaHHLIE M NpeAocTaBnNAeMble apeHia-
TOpam, MOryT OXBATLIBATE: YPOBEHbL PECYDPCOB (HANPUMED, LEHTPANBHBIA NPOLECCOp W XpaHunuLLa), YypOBeHb
nnatopmMel (hainosble cucTeMBl UNK 6asbl AaHHbLIX), ypoBeHb 06paboTku (HanpuMmep, eguHas unu rubpua-
Has nnaTdopma 0bpaboTkK) 1 ypOBEHE NpUNoKeHnin ans paboTel ¢ BoNsWWMK AAaHHBIMK (KOHKRPETHEIE CEPBM-
chl, NpegnaraeMele apeHgatopam). B uenax macwtabupyemocTi BEIYMCNEHWA 1 0BeCcnedeHna 3NacTUYHOCTH
HeobxooWMbl cTaHOapTHeIEe MHTEpheldckl ANS YyNpaBneHWa pecypcamin No 3anpocy, KOTopkle MOTYT MCNOMbL30-
BaTb pasnuyHble oGbemMsbl M pas3nnYHeBIe TUNEI pecypcoB K yenyr Ha nio6om yposHe.

9.2.6.4.5 ®YHKUMOHANLHLIA KOMIOHEHT yNpasneHns obecnedyeHuem BblCOKOW AOCTYNHOCTM

KomnoHeHT el ynpasneHus obecne4eHnem BbICOKOW OOCTYNHOCTH peannayoT dyHKuMKM ana paspaboTiu
NOMNWTUK, KOHBUIYpPaLMKM M HACTPORKK CTATUHECKMX MMM QUHAMWYECKUX CEDBUCOB, CBA3aHHLIX C Npefocras-
neHuem nabeITOYHOCTY, Pe3epPBHLIM KONUPOBAHWEM AaHHLIX UMK PECYpPCOoB, 3anacHsIM 3aMellleHneM U murpa-
LWer AaHHLIX ANA BOCCTAHOBRNEHWA NOCNE BO3HWKHOBEHUA ownbok. B cucteme BonbluMX aHHBIX HA4YMHAaA oT
YPOBHA PECYPCOB U [0 YPOBHS NPOMEXYTOMHOTO NPOrPamMMHOro obecnedeHus MoryT BO3HUKaTh pasnn-Hble
Tunbl owubok, Hanpumep: cbon LeHTpankLHOro npoueccopa Unu xpaHunua, cbon oTAenbHbLIX YaNas Whu
Knactepa, NporpamMmmHble owmnbkK, cOon NMMTaHKWA UNK HENMPEeaBUAEHHOE OTKNIOYeHWe ycTponcTe. KOMNoHeH-
Thbl YNPaBneHWA BbICOKOW AOCTYNHOCTHIO MOTYT NonyYaTk BXOAHBIE AaHHBIE OT KOMMOHEHTa MOHWTOPWHIE W
DOMNOBELEHWA W KOHIUIYPUPOBAaTE PECYPCE! MNKM CEPBMUCHI HANMPAMYH UMW YEPE3 KOMIMOHEHT YNPaBeHMa pe-
CYypcamM B pexxumMe KOMNMNeKTWBHOW apeHbl.
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9.2.6.4.6 GyHKLMOHANLHbIA KOMMNOHEHT YNPABNEHWS HM3HEHHbLIM LMKMOM Gonblnx QaHHbIX

9.2.6.4.6.1 OBwwue nonoxeHns

DYHKUMOHANBHEIE KOMMNOHEHTE! YNPABMNEHUA MUIHEHHBIM LMKNOM BoNbLWMX JaHHBIX NPefocTaBnAmnT
PYHKUMKM ANSA YNPaBAEHWUA HU3HEHHLIM LIUKNOM BONbLUKX AaHHLIX ¢ MOMEHTa NOCTYNNEHNE AaHHbIX B CUCTe-
My Yepe3 KOMNOHEeHT UMNOPTa JaHHbiX A0 ux 0BpaboTk unu yoaneHua ua cuctemsl. OH MOXET BHIIOYATE,
MOMUMO NPOYEro, YNpasneHue MeTagaHHbIMU ¥ yNpaBneHue KauecTsoM AaHHLIX.

9.2.6.4.6.2 ®YHKUWOHANBHLIA KOMMNOHEHT YNPaBNeHUs MeTagaHHbIMy

Moa ynpasneHvem MeTafaHHLIMW NOHUMAKOTCH BO3MOMXHOCTW ONEpUpoBaHuA MeTafaHHbIMKM, cOo3faH-
HEIMW Ha Ka@[oM 3Tane KW3HEHHOTo uMKna Bonblunx AaHHeIX — OT Npuema, npeasapuTensHon obpaboTku,
0GpaboTki, aHanuaa, XpaHeHWsa 00 YHUUTOMEHWUA UK yaaneHus.

n pumMmeYyaHwe — Yﬂpaaneﬂne METagaHHeIMK Heobxooumo AnA cuctem GonblWMX AaHHBIX MO cneoyruwnm
NRPAYMHaM:

- obbem mMeTagaHHbIX B HACTOALLEE BPEMS 3HaYMTENLHO Bonklue, Yem paHblle, W NOCTaAHHD PacTerT,

- HAgNExalee ynpasneHne MeTafaHHLIMK IPaeT CYLWECTEEHHYIO pank B npouecce cbopa v aHannaa AaHHbIX, Nno-
CKOMbKY METafaHHbLIE NPea0CTaBN|0T MHAOpMaLKI0 © TOM, KakK JaHHbIe MoxHOo oGpabaTbiBaTh MW MCMIONL30BATD.

9.2.6.4.6.3 DyHKUWOHANBHLIA KOMMOHEHT YNpaeneHWs Ka4ecTBOM OaHHbIX

YnpaeneHne Kka4ecTBOM OaHHbIX OTHOCUTCH K YCTAHOBMEHWIO W pa3BepThiBAHWI0 ponew, NonuTuk, Aen-
CTBWW W NpOUEnyp, KACaKLWXCA TOYHOCTHN, LENOCTHOCTW M NONHOTEl AaHHBIX B TEYEHWE KWIHEHHOrO LKWKNa
DOMNBLLUKWX OaHHBIX.

I'Ip MMmedYyaHHMe — ‘J’rzpaanerme Ka4ecTsOM daHHbIX MMEEeT CyWeCcTBeHHOEe jHaveHwWe OnA CMCTEM Bonbwmx
ASHHEIX, NOCKONEBKY HWIKOE KaveCTBO AaHHBIX, HAaNPUMED: KOrda QaHHeIe ABNAKTCA HENONHBIMW, NOXHBEMIA MNK YCTapee-
WKMMIA, MOKET HEFATUBHO NOBMWATE HA 3RHEKTUBHOCTE NPOLECCOB MHTENNEKTYANLHOID 8HanWaa AaHHLIX, Ha nonyYeHne
none3dkX pesyneTatoR uNnKu NpUBRECTH K HENPaBWUMEHLIM BEIBOOEM.

DYHKUMK yNpaBneHna KadyecTBOM OaHHLIX ofecne4yuneaT B3aWMOOENCTBUE C Ka¥OLIM BEPTUKANBHLIM
CI]YHKL[I-‘IOHEanbIM YpOBHEM, NOCKONbKY Ha KAY4eCTBO OaHHbIX BNWAKT BCE NpOUSCChHl MMNOPTA, WHTErpauum,
aHanmsa, xpaHeHud, Bu3yann3alun v I'IOTDES.HEHHFI AaHHBIX.
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MpunaoxkexHne A
(cnpaBo4Hoe)

ConocTtaBneHue hyHKLMOHANLHBIX NPpeAcTaBNEHWI NTPY MHTErpauMn 3TaNoHHOW apXUTEKTYPhbI
BONbIKX AaHHBLIX C 3TANOHHOW APXUTEKTYPOM OPYTUX CUCTEM

[nsA KoHKpeTHOR cucTembl DonbluMx OaHHbLIX NONb30BATENECKOE NpeacTaBneHue ABNAETCH eQVHCTBEHHbIM. DyHK-
UuoHaneHoe npegcrasneHne MomeT BeITh NPUMEHEHD K UeneBon CUCTEME WK CeEpBNCY. Hanpmep. Ha OCHOBE 3TanoH-
HOW apxuTexTypsl 0bnadHblx BeivreneHwi no MCO 17789 onpenensietca cobeTBeHHDE (DYHKUMOHANBHOE NpeacTasneHne
onsa obnayHbix Boidvcnenuin. Ecnu peweHne ana BonbLlunx AaHHBIX peann3cBaHo B cpefe 00nadYHbiX BbIMUCNEHNA, iy HK-
LMoHaneHoe npeacTaBneHyMe BonbLIKMX AAHHEIX MOXHO CONCCTaBUTH © (DYHKUMOHANLHLIM NpencraBneHuem obnaqdHbix
BRIMUCNEHUI (CM, pucyHOK A1),

STancHHARA apH TEKTYPa BONbLIMX JAHHBX

ManL30BATANSCHDS NPELCTAANSHUS S AR AT

MHOMypOBHEBBIE

[ o e

V=
FOMNOHEHT

T

Mpunep STANOHHOA BPXMTEKTYDH CBNaUHL BhiMHCIEHKE

DYHLMOHETEHOS NP AOTRRNGHAS
[ MuoroypoaHasbie 1i
l u YpooaHs DYHKLIAK |

| — |
L —l—1

Mpegcraencime o

PucyHok A1 — ConocTaBnesue qiyHKLWOHaNbHbLIX NPencTaBneHli NpM MHTErpaLK 3TaNnoHHON apXMTEKTYPEI
BonelKX AaHHBIX C ATANOHHOM apXUTEKTYPON 0BNaYvHeIX Bel4MCNEHNA
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Mpunoxexune B
(cnpaso4Hoe)

Mpumepkl B3aMMOCBA3el ponei B akocucTeme BonblUIKMX QaHHBIX

Ha pucynrke B.1 npegeraeneHo hopmanbHoe onucadne aTENoHHOW apxiTeKTYPbl B TEPMUHAX OMarpamMMbl KNaccos
UML. HeoBxogwmo oTMETWTb, 4TO KIAacC CEpBWMC-NpOBaiepa NpunoxeHns Bonslumx O0aHHbIX MMEET 0BpaTHYo CChiMKy
«NpeaocTaBneHus faHHbIX?, YTobbl y4UThIBATE BOIMOKHOCTE TOTO, YTO CEPEWC-NPOBanaep NpUNoOXKeHWa BonbLKnx gaH-
HbIX NPE&AOCTABNRET AaHHbIE ApyroMmy CepBMc-NpoBalifepy NpuNoxeHnsa BOMbLIWK JaHHEIX, 4TO, B CBOK ovepefk, NO3Bo-
NAET NPEAOCTABNATE AaHHBIE YEPE3 UEMNb HECKOMBKMX CEPEUC-NPOBANOEPOB NPUNOKEHWA DONBLUMX OaHHLIX.

QGecneqeHne QEHHBIMK

OBecneysHra SAHHEIMWA ObecneqeHe JaHHLMHA
(Ceoe J7= rlee Ji T (_eoc )
v

Cpena obecneyenns
e

PucyHor B.1 — Ouarpamma knaccoe UML aTanoHHOR apXuTerTyphl

Ha pucyHke B.2 npeacTaeneHsl B3auMOoCEAaN MEKIY 3KIEMNAAPaMK PONeR HA OCHOBE BILENPUBENEHHOR CXEMbI
UML. [JaHHble KackaaHo NPOXOAAT Yepes HECKOMbKX Cepanc-NPoBalaenoB NPUNOKEHUA BONLLUMX AaHHbIX.

( BDP )7( BDAP | \ BDAP BDC
BDP } \ﬁ _ BDC
[ BDFP | ( BDFP

PucyHok B.2 — lNMpumMep B3aMMOCBA2EA MEXOY 3K3eMNNApaMy ponei BonkLLWX AaHHBIX
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Mpunoxkenne C
(cnpaBo4Hoe)

OcHOBHBIE NOHATHUA CTpaTerM4eckoro v onepaTMBHONoC ynpaeneHna gaHHbIMW,
ynpaeneHs Ka4eCcTBOM OaHHbIX B KOHTEKCTe GoNbWKWX AaHHLIX

QOcHoBHaRA Uens gaHHOro npunoxeHna — O0dTb XapakTepUCTUKY OCHOBHLIM NOHATHUAM: CTpaTerM4eCrorg ynpaene-
HUA OaHHLIMA, YNPABNEHWA KEYECTEOM JaHHLIX U ONEPaTUBHOID YNPaeneHMs AaHHEIMI B KOHTEKeTE Gonbling AaHHbIX.
YKaszaHHbIe NOHATUA, NPEACTaBNEHHEIE B NPUNOKEHUN, B OCHOBHOM NEpeHeceHsl 3 COOTBETCTEYIOWNX A0KYMeHToR Mex-
ﬂJ’HapG,[I,HOI:I opraH13auny No cTaHgapTudaun, YNoMAHYTRIX B NPUNOKEHWI, a Takke W3 Haubonee LWMPOKC MCNONb3ye-
MOW 1 MPU3HAHHOW NUTEPAaTypbl, NONYYEHHOWM OT KOHKPETHLIX NpodiecCUoHanbHEIX AaccoUMaLMi, Takux Kak Accounauma
ynpasneHusa aadHeimu (DAMA, Data Management Assaciation), MHCTUTYT ynpasneHUA AaHHbIMY, VIHCTUTYT MacTep-aaH-
HelX, MCnaHckan accouMauna KadecTea gaHHblx 1 HpopMaumn (AECDI. Asociacion Espaniola para la Calidad de Datos y
Informacion), MexgyHapogHaa accounaumna, obeeguHaowas npodeccmonance B obnactu MT-ayauTa, WT-koHcanTuHra,
ynpaenenus MT-puckamu u uHbopmaumonHon BesonacHoctu (ISACA, Information Systems Audit and Control Association)
v MexayHapoaHan accoluMalns kadecTea uHoopmauiy 1 aadHeix (IAIDQ, International Association for Information and
Data Quality).

MpencTaeneHH kI NOAXoH OCHOBAH Ha MAEe OOHOBPEMEHHOIO PACCMOTPEHUA «AaHHLIX Kak aKTMBa OpraHuaaunms 1
«AaHHbLIX KaK NPoaykTan, NO3ToMY AaHHLIMK CNeayeT ynpasnsaTe Kak akTUBOM W Kak npogykTom. Ha pucyHke C.1 nokasaHa
B3dMMOCBA3bL MEXOY TPEMA DAacoMaTpPUBaseMbiMK KOHUSNUMAMK B PaMEQX QaHHOM NPUNoHeHA.

CrpaTeruyeckoe ynpasneHue AaHHbIMU NpeacTaBnaeT coboi opradn3aumoHHyto chyHKLMIO (T. @, COBOKYNHOCTL Op-
raHN3aLUMOHHEIX JERCTBAR), KoTopas rapaHTupyeT obecneveHue Toro, YTobel AaHHBIE, MCMOMNb3yEMEIe B AEN0BkIX NpoLec-
cax, CO30aBanu UEHHOCTE W 30MPEKTUBHO OTEEYaNW NOTPEBHOCTAM AeRTENBHOCTH,

OnepatuBHoe yNpasneHve OaHHeIMK NpencTaensaeT coboi coBOKYNHOCTL AEACTBMIA, HAaNpaBNeHHbLIX HA NOAOepK-
KY MWU3HEHHOMo UMKNE OaHHbIX C TEXHWYECKOW To4kW 3peHun (cbop, onucadue, xpaHeHwe, o6paboTka v yHUYTOMEHWE)

(DAMA, 2009).

Onepamaioe Crparervs
TpebosaHusa K
KaYECTBY AaHHBIX A iadnsland YTIERBTDIEm
ASHHLIMK AAHHEIMU

Kniguesasie nokasateny nonaepxx
YnpaeneHue adubekTHEROCTU (KPI) pecypcos Knicuesnie nokasatenm
KAUBCTROM MOHWTOPUHIE KEHECTBA JaHHbIX athchertmeHocTU (KPI)
AaHHEIX MOHWTORWHIE MpoLieccoR
| YTIpaBneHns AaHHLIMHN
Mpouecs
NCAABKKN
Crparervs pecypcos
ynpaBneHus |
KEBNeCTBOM
ABHHLIX
Knioueekle nokasaternu adgdrextusHocTH (KPI)

MOHHTOPVHIa NPOLIECCOB YNPEaNeHHs
Ka4eCTBOM JaHHbLIX

PucyHok C.1 — B3anmoceaan Mexay OCHOBHEIMK KOHUENUWAMKW, ONepaTMBHOrO yNpaeneHnA JaHHbIMM,
YNPaeneHWa Ka4eCTBOM OaHHbBIX 1 CTRPATEMMHECKOID ynpasneHna daHHbBIMK

B pamkax cTpaTerM4eckoro ynpasneHwWa 4aHHbIMA PeLUaTcA 3adadyv nnaHWpoBaHus 1M ONpefeneHus cTpaTerim
OpPraHK3auWK, CBA33HHON C YMpaBneHUeM OaHHBIMMY, C Uenki ofecneYyeHun COOTBETCTEWMA OAaHHEIX OEnoBbIM noTped-
HocTam, Ons peanuaaynmn aTon crpareran HeobxonnuMmo onepatueHoe ynpasneHwe AaHHbLIMK 33 CHeT naonydedus Haane-
s#auwlero HaGopa pecypcos. Kpome Toro, B paMKax OnepaTvBHOIO yrNpasreHus OaHHbIMW DELIAETCA 3adada peannsauum
W pasBepThiBAHWA CTPATervy YNpaBneHWs AaHHbIMA C MCNONb30BaHWeM Habopa MHOMKATOPOB MOHWTOPWHIA NPOLECCOR
yNpaBneHwa NaHHbIMKM, ONpefeneHHbIx cTpaterveil. BaaumMoceaAsn Mexay pacCMOTPEHHbLIMY MOHATUAMU U hyHKLKAMMK
npefAcTaBneHs! Ha pucyHke C. 1.
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¥npaBneHWe KaYeCcTBOM O8HHLIX NpeacTasnAeT cofoi OpraHW3aLMoHHYI0 hyHKUMIO, HaNpaBnNeHHYID Ha NoATBepKaE-
HVE TOTD, YTO J@HHbIE UMEIOT 3AeKBaTHbLIN YPOBEHE KA4YECTBa B COOTBETCTBMM C NOTREBHOCTSMU ASATENEHOCTW. AfeKBaTHLIA
YPOBEHb Ka4ecTBa JaHHLIX YKasbiBaeT Ha AOCTOBEPHOCTL PE3YNLTATOBR AeNORLIX NPOUECCOB, MCNOML3YHILMX A3HHLIE.

B pamkax cTpatery4eckoro ynpasneHua daHHbIMW ONPegensoT CTPaTervio yNpaBneH s Ka4eCcTBOM OaHHbIX, KOTO-
pana npedcTaBnaeT cobol COBOKYNHOCTL OrpaHUyeHuii U NeicTBXiA, HanpaBneHHLIX Ha AOCTWKEHWE Toro, YTobbl AaHHbIE
COOTBETCTEORANW TPeGOoBaHWAM K KAYECTBY COMMAcHo AenoekiM noTpebHocTaM, Kpome Toro, cTpateriyeckoe yrpaeneHme
daHHbIMK obecnevyMBaeT NnpegocTaeneHne BCNoMorarelbHblx PECYpPCoB OS1A YNpasneHs KavyecTBoM JaHHbIX.

B pamkax ynpaBneHva KayecTBOM OaHHbLIX ONpefensioT COBOKYNHOCTe TpeboBaHWA K Ka4ecTBy AaHHBIX, NOK323-
Tenel v KpUTEPUER MPUHATHA PeLUEHUA, OCHOBAHHLIX HA 33AaHHLIX OTPAHUYEHWAX W AErCTBMAX, YToBLl acdeKkTeHo
KOHTPOMUPORATE W, NPU HEOBXOAMMOCTH, YNYYLLIATE KAYECTBO fAaHHLIX.

TpebBoeaHua, a Takke cnocobel MaMepeHns YDOBHER Ka4ecTBa AaHHbIX NepefalTcs ONA onepaTWBHOro ynpae-
NEHWA OAHHLIMK, A OHW BHEAPSAIOTCA C NPUMEHEHUEM METPHK Ka4ecTea AaHHLIX, paapafoTaHHbLIX B XoAe yrpaeneHwus
KayecTeoM JaHHbX. PesynsTupylowue nokasateny Ka4ecTtea faHHbIx UCNoNe3YOTCS B NPoLecce YNpasneHus KkayecTBom
OAHHbIX, KOTOPEIM NO3BONAET OLEHWTL, B KAKOW CTENEeHW YA0BNETEOPEHLI JeN0oBbie NoTpebHOCTY cpraHu3aumn B OTHOLE-
HWW KA4YecTEa AaHHBIX.

YnpaeneHWe ka4ecTsoM AaHHbLIX NPeNoCcTaBNAET ANA CTPATEMNMYECKOrD yNpaBneHWs AaHHbIMK Habop nokasartenei
BLINOAHEHWA AeicTRAR No 0BecneveHno KauecTBa AaHHbIX.

Crparternyeckoe ynpasneHue naHHsIMu obecnedvneaeT 3anpoc y M T-nogpaznenexdvia, noapazneneHni ynpaeneHns
KagpoBLIMKU pecypcamu, a Talke noapasfenedHuvid ynpasneHya KopnopatUBHEIMK UHaHCaAMKU HeoBXOOUMEIX pecypcoB
C LUEn:Ho rapadTMi BoINOMNHKUMOCTY NPOLUECCOB YNPaBNEHNA KaYeCTBOM OaHHLIX M ONepaTUBHOMO yNpasneHna JaHHbLIMM.

BeeneHHble NOHATMA N0 BOIMOXHOCTW NpMBEOEHL! B COOTBETCTEME C oNyGNMKOBaHHbIMK MNK paspabarsigaeMbimu
ctavpgaptamu WCO B Tom cnyyae, ecnu Takue J0KYMeHTEl CywecTByioT. C y4eTOM BhilLENpUBELEHHOMO paccMoTpUM chne-
AyLLWe HItKenpUBEAEHHLIE AONYLLEHWRA:

- B CBA3MW C TEM, UTO AGHHLIE O4EHb LEHHBI ANA OPraHu3aLui, MX MOXHO PacCMaTPUBaTL KaK aKTWUB W, CledoBaTenb-
HO, YNPaBnATeE UMK COOTBETCTBYIOWMM 0Bpa3oM ONs AOCTIKEHWA Leneil opraH12auMi: B pamKax aToro yTBepwOeHWA
MOKHO CYMTaTL, HTO:

- O@HHblE O COENKaX Kak akTWB MOTyT DbiTb KOHTEKCTYanu3npoBaHbl B COOTBETCTEBMM C NMPUHUMNAMW, NPEACTaB-
nedHsimik B MCO 55000 [24],

- AaHHBIE O CTPATEMMYECKOM YNPEBNEHWN MOrYT BEITh KOHTEKCTYaNM3KPORaHL! B COOTEETCTBMM C NPUHLMNAMM,
npencTaenedHeMK B MCO/M3K 58500 [21];

- B CBSI3W C TEM, YTO A3HHBIE MOMKHD NMPAMO NPEACTABUTE KaK NCXOOHLIA MaTepuan B Buae HeobpaGoTaHHbIX OaHHbLIX
W KaK pe3yneTaTel 06paboTku OaHHbIX, UX MOXHO paccMaTpUBaTL Kak NPoOAyKT, a Tawke oBpaTtuTe BHUMaHWe Ha Ka4ecTBO
nponykTa. B pamkax aron runoteasl MOXHO CHATATE, HYTO:

- yrpasneHue KayecTBOM JaHHbIX ABNAETCA BOCMPHHMYMBLIM K KOHTEKCTYANW3aUnn B COOTBETCTBMM C MPUHLUK-
namw, NpeacTaeneHHeIMM B cepuu ctaHgapTos WCO 8000,

- ONpefeneHne XapakTepUCTUK Ka4YECTREA JaHHLIX KAK NPOOYKTA, 8 TAIKe CODTRETCTEYIOLWMX NOKAZaTENEN MOM-
HO HaiTk 8 ICO/MBK 25012 [9], MCO/MIK 25024 [10] m MCO 8000-8 [30].

MoHATHUA, MaBNeYeHHBIe U A0aNTMPOBaHHbLIE 13 NepeYucneHHoro Habopa cTasaapTos, MoryT BbiTe AONONHEHE! ApY-
MU CYLeCTBYIOWWMU CTAHAAPTAMM, KACAIOLWMMUCA KOHKPETHEIX BONPOCcoR ynpaesneHnsa gaHHsiMi MCO 22745 [11], unu
CTaHAapTamy, COOTBETCTBYIOWMMKM NpoBnemaTke ynpasnedns AaHHEIMN UK yNPpaBneHa KaHeCTBOM OaHHLIX B KOHKpEeT-
Hbix chepax geatenbHocTn MCO 19157 [12], MCO 13119 [13], ISO/TR 21707 [14], ISO/HLT 10781 [15].

CrnegyeT y4ecTb, 4TO WCMONL30BAHWE TEDMWHOB «CTpaTeruyeckoe yrnpaeneHue DonelwMMK JaHHLIMAY, «onepa-
THBHOE ynpaeneHne Bonswumy AaHHEIMU» W «yNpaBneHre KavyecTeoM BOMbLUKMX GaHHBIXY HE SKBUBANEHTHO TEPMUHAM:
®CTPETEMMUECKOE YNPaBneHWe AaHHLIMUY B PaMKax NPOEKTOR UMM 3kocucTeM BOnbLUMX AaHHLIX, €ONEpaTUBHOE ynpae-
NeHWe AaHHBIMUA B PAMKAX NPOEKTOB UMW 3KOCUCTEM BOoNbWKMX OAHHBIX U «YNPaBENeHWe Ka4eCTEOM AaHHbIXY B PaMKax
NPOEKTOR UNK 3KocHcTeM BonblUKMX AaHHLIX, MOCKOMbLKY NOHATUA CTPATETMYECKOTo YNpaBneHWs AaHHBIMW, YNpaBneHus
KaYeCTBOM OaHHBIX 1 ONepaTMBHOIO YNPasBneHua AaHHbIMW BEIXOOAT 38 pamii 00bIYHOMO NCNONB30BaHNE JaHHbIX.
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MNpunoxenue OA
(cnpaBo4Hoe)

CBefeHNA 0 COOTBETCTBUMW CChINOYHbIX MeXayHapoOoHbIX CTaHOapTOB HaUWoOHanNkHbLIM CTaHaapTam

Tabnuya [OA.1

OBGoaHa4“eHne CobLNOMHOMD CreneHe OboaHaueHne 1 HAMMEeHOBaHWE COOTBETCTEYHILLEND
MEXAYHaPOHOM CTaHAapTa COUTBETCTBUA HALMOHANBHOID cTakaapTa
1SO 8000-2 IDT MOCT P UCO 8000-2—2019 «Kauecteo aaHHbiX. Yacte 2.
Cnosapb»
ISO/TS 8000-60 — 3
1SO 8000-61 —
ISQO/IEC 38500 DT [OCT P MCO/M3K 38500—2017 « MHbopMaLMOoHHbIE TEXHD-

noruy, Crparervdeckoe ynpaesnesne T B opraHvaaumn»

ISO/IEC 38505-1 —

ISO/IEC TR 38505-2 —

ISO 55000 DT MOCT P 55.0.01—2014/MCO 55000:2014 «Ynpamnexve ak-
Tueamn. HaunoHansHanA cucTema ctaHgapTos. OBlee npeq-
CTaBNeHUE, MPUHLMME U TEPMUHONOMMS »

IS0 55001 NEQ [OCT P 55.0.03—2021 «¥YnpaeneHwe aktueamu. Cuctemel
MEHEKMEHTE. HauMoHankHas cuctema crtaHaaptos. Pyko-
BOACTEC No npumeHeHuio 15O 55001»

1ISO 55002 —
ISO/IEC/IEEE 42010 IDT FOCT P 57100—2016/ISO/IEC/IEEE 42010:2011 «Cucrem-
Has 1 NporpaMmHan uHxeHepusi. OnucaHne apXUTEKTYDbIN
ISO/NEC 20546 DT MOCT P MCO/M3K 20546—2021 «MHhOpMALMOHHEIE TEXHOD-
norvu. bonewwe gadHele. OGaop v cnoeape»
ISO/IEC 17789 —
MpumevyaHue — B HacToALleh TabnuLe VCNONb30BaHb CNeayLIMe YCNoBHbIe 0603HAYSHUMA CTENEHN Co-

OTBETCTBUSA CTAHAAPTOB:
- |IDT — MOoeHTUYHBIE CTaHOaPTh;
- NEQ — HeakBMBaNeHTHbIE CTaHOapThl.
" CooTBETCTBYIOWMI HAUMOHaNLHEIR CTaraapT oteyTeTeyeT. [o ero NpuHATUS PeKOMEHOYETCH MCNoNL308aTh
Nepesof] Ha PYCCKMIA R3bIK aHHOTD MEKAYHaPOAHOMo cTaHaapTa.
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