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MNMpeaucnosune

1 NOAIOTOBJIEH Hay4yHo-06pa3oBaTenbHbIM LEHTPOM KOMMNETEHLMI B 06nacTu umdpoBOin 9KOHOMMU-
K degepansHoOro rocyaapCTBEHHOTO OIOAXKETHOIO 00pa3oBaTENbLHOMO yUpEXAEeHUs BbiCero obpasoBaHus
«MocCKOBCKMIA rocyaapcTBEHHbIN yHUBepcuTeT umeHn M.B. JlomoHocosa» (MY umenn M.B. JlomoHocoBa)
n OBWECTBOM C OrpaHWYEHHON OTBETCTBEHHOCTbIO «MHCTUTYT pa3BuTUs MHPOPMALMOHHOTO obLIEeCTBa»
(MPNO) Ha ocHOBE COBCTBEHHOTO NEPEBOAA HA PYCCKMI A3bIK AHIMOSA3bIMHON BEPCUM CTaHAApPTa, YKa3aHHOTO
B NyHKTE 4

2 BHECEH TexHnyeckum komuTeToM no ctaHaaptusauynn TK 164 «ACKyCCTBEHHbIN MHTENNEKTY

3 YTBEPKIOEH W BBEOEH B OEWCTBUE Mpukasom deaepanbHOr0 areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuto n metponorumn ot 28 oktsidpsi 2024 r. Ne 1541-ct

4 Hacroawwmin ctaHgapT MaeHTudeH mexayHapogHomy craHgapty MCO/M3K 20547-3:2020 «Hdop-
MAaLMOHHbIE TEXHOMNOMMW. JTanoOHHaa apxUTekTypa O0onblUMX AAHHbLIX. YacTb 3. 3TanoHHasi apxXUTEKTypa»
(ISO/IEC 20547-3:2020 «Information technology — Big data reference architecture — Part 3: Reference
architecture», IDT).

NCO/M3K 20547-3:2020 paspabotaH nogkoMuteToM SC 42 «MCKyCCTBEHHbIN UHTENNEKTY OObeanHeH-
Horo TexHu4veckoro komuteta ISO/IEC JTC 1 «/MHopMaynOHHbIE TEXHONOMMUY.

JononHuTenbHasa CHOCKa B TEKCTe CTaHAapTa, BblAENEHHas KypCUBOM, MPUBEAEHA ANS NOSICHEHWUS
TEKCcTa opuruHana.

Mpn NpMMEHEHMN HaCTOALLEro CTaHJapTa PEKOMEHAYETCH UCMONb30BaTb BMECTO CChINTOYHbIX MEXOY-
HapOAHLIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHANbHbLIE CTAHA4APTLI, CBEAEHUS O KOTOPLIX NPUBEAEHLI B
AOMOSNTHUTENEHOM MPUNoXeHun OA

5 BBEJEH BINEPBbIE

lpasuna npumeHeHuUs1 Hacmosiweeao cmaHdapma ycmaHoeneHb! 8 cmambse 26 ®edeparnbHo20 3aKoHa
om 29 uioHs 2015 2. Ne 162-03 «O cmaHlapmu3sayuu 6 Pocculickoli ®edepavyuu». NHopmauus o6 us-
MEHEeHUsIX K Hacmosiuuemy cmaHoapmy nybnukyemcs 8 exxe200HoM (1o cocmosiHUKO Ha 1 siHeapst mekKyuieao
2o00a) uHopmauUoHHOM yKasamere «HauuoHaneHbie cmaHdapmbly», a oguyuarnsHbeili mekem uameHeHull
U ronpasoK — 8 €XemMeCcsiYyHOM UHOPMaUUOHHOM yKka3damerne «HauyuonanesHble cmaHdapmely. B cryyae
nepecmompa (3ameHbl) unu ommeHbl Hacmosiwea2o cmaHdapma coomeemcemeyioujee yeedomreHue 6ydem
onybnukosaHo 6 bnuxaliluem ebINycKke eXeMeCsiHHO20 UHOPMaUUOHHO20 yKasamesns «HauuoHarbHbie
cmaHOapmbi». Coomeemcemeayrowias uHopmayus, yeedomneHue U mekcmsl pasMewiaromes makxe 8 UH-
¢hopmauuoHHOU cucmeme obuieao nosib3oe8aHuss — Ha oghuyuanbHoM calime QedeparnbHo20 azeHmemsa 1o
MexXHU4YeCcKoMy peaynupoesaHulo U Mempornoauu e cemu IHmepHem (www.rst.gov.ru)

ISO, 2020
IEC, 2020
Odopmnerue. ®IbY «AHCTUTYT cTaHgapTusauumny», 2024
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BBepeHune

Cepua cranpgaptoB MCO/MOK 20547 npegHasHadeHa Ansa NpeaoCTaBneHUA MNofb3oBaTensMm CraH-
JapTU30BaHHOTO NoAX0oA4a K paspaboTke M BHEAPEHUIO apxMTekTyp OonbluMX AaHHBLIX M ANS npegocTaene-
HUSA HEOBXO0AUMBIX CrpaBoYHbIX Marepuanos. MCO/MOK 20547-1 cogepxut obLUMe CBeaeHUA 0 CTPYKType
STANOHHON apXMTEKTYpPbl, MPEACTaBNEHHONW B CTaHZapTe, a Takke ONUCLIBAET MPOLECC €€ NMPUMEHEHUS B
X0fe BbINOMHEHUS pa3paboTku apxutektypbl. MICO/M3IK 20547-2 BknovuaeT Habop BapMaHTOB MCNONb30Ba-
HUS BONbLUMX JAHHbLIX U ONMUCLIBAET UX B BMAE COBOKYMHOCTW TEXHWYECKUX YCINOBUI, KOTOPbLIE MOTYT ObiTb
YyUYTEHbl apxuTekTopamm BoMNbLIMX AaHHLIX U paspaboTyMkamu CUCTEM, a Takxke MOryT ObiTb UCMONL3OBaHbI
apxMTeKTopoM O0nbLUMX AAHHbLIX ANS ONUCAHUST KOHKPETHOW cuctembl. B MCO/M3K 20547-4 paccMoTpeHbl
acnekTbl 3aLMLLEHHOCTH U KOH(PUAEHUMANBLHOCTU NEPCOHANbHBIX AAHHbIX, KOTOPLIE ABASAIOTCA YHUKANbHLIMU
ana 6onbwnx gaHHbix. MCO/MOBK 20547-5 copepxut nepevyeHb CTaHAapTOB M OMNUCLIBAET MX B3aMMOCBA3U
C 3TaNOHHOW apXUTEKTYPOM, KOTOPYK apXMTEKTOPbLI U pa3paboTymky MOryT paccMmaTpuBaTb Kak COCTaBHYIO
YyacTb NpoLecca NPOEKTMPOBAHUSA U peanm3aunm CBOEN CUCTEMBI.

Kaxkgas U3 9Tux yacten nocTpoeHa Ha 0BLwmx nogxodax: CnoBape U KOHUENUUsiX, NpeacTaBneHHbIX B
NCO/M3K 20546.

B o6uwux yepTtax sTanoHHas apxuTekTypa npeacraBnser cobon aBTOPUTETHbIN UCTOMHUK MHhOpMaLUn
O KOHKPETHOWN NPegMETHON 00nacTu, KOTOPLIN HaNpaBnseT U OrPaHMYMBAET peanu3aumio HECKONbKMX apxu-
TEKTYpP U peweHnin (cm. 3.2).

OTanoHHbIE apXUTEKTYPbl OOLIMHO CNyXaT PEKOMEHAOBAHHOW OCHOBOW ANt apXUTEKTYPHbIX PELUEHUNA,
a TaKKke MOryT ObITb UCMOMNBL30BAHLI B LIENSAX CPABHEHMA U COrNAacOBaHUs.

KnioueBas Lenb 3TanoHHOW apxXUTEKTYPbl — CNOcoBCTBOBaTEL 06LEMY MOHUMAHMIO CYLLECTBYIOLLUX ap-
XUTEKTYP U OyAyLLMX HANPaBnEHWI X Pa3BUTUSA B PAMKaxX MHOXKECTBA NPOAYKTOB, OPraHn3aLmnin n gUCLUASINH.

OTanoHHas apxuTekTypa, OnMcaHHas B HacCToALeM craHgapre, npeacrasnser cobow CTpykTypy ap-
XUTEKTYPbI, NPEAHA3HAYEHHYIO A4S ONMMCaHUS KOMMNOHEHTOB BOMbLUMX AAHHbIX, MPOLECCOB U cuctem Bonb-
LWMX AaHHBIX, YTOObI YCTAHOBUTL OBLLMIA (yHUBEPCANbHLIN) A3bIK ANS OOLLEHNS 3aMHTEPECOBAHHBLIX CTOPOH,
M HOCUT HaWMEHOBAHWE 3TANIOHHON apXUTEKTYPbl BONbLUMX AAHHLIX. CUCTEMHAsA apXUTEKTypa KOHKPETHOW
cucTemMbl BOMNbLUMX AAHHBIX B HACTOALLEM CTaHAapTE HE NPEACTaBNEHA: OH ABMAETCA MHCTPYMEHTOM A8 ONu-
caHuA n 006CyaeHuns, a Takxke paspaboTkM CUCTEMHBIX apXUTEKTYP C UCMONb30BAHUEM CTPYKTYPbI 3TANIOHHON
apxuTekTypsl U obecneunBaeT 00LME BLICOKOYPOBHEBLIE apXMTEKTYPHLIE NPEACTABNEHUA, KOTOPLIE CnyXat
adhhbeKkTUBHbIM CPEACTBOM 0BOCYyKAeHUs1 TpeboBaHMI, CTPYKTYP M onepaumii, NpucyLmx 60nbLIMM AAaHHbLIM.
MpeactaBneHHasa B HACTOSILLEM CTaHAapTe MOAENb HE NMPMBS3aHa K NPOAYKTaM, CEpBMCaM UMK TanoHHbIM
peanu3aumMsiM KOHKPETHbIX NMOCTaBLUUKOB, @ TAKXKE HE COAEPXKMT HOPMATUBHBIX PELLEHUI, NMPENATCTBYOLMX
WHHOBaLMAM.
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HAUMWOHANBLHBLIN CTAHOAPT POCCUNUCKOWU OEOAEPALUUM

MHpopmMmaLMOHHbIE TEXHONOMUMU
STANOHHAA APXUTEKTYPA BONbLUMX OAHHBbIX
YacTtb 3
OTanoHHas apxuTekTypa
Information technology.

Big Data Reference architecture.
Part 3. Reference architecture

Oara BBegeHusa — 2025—01—01

1 O6bnacTtb npuMeHeHus

HacrtoAwmn craHgapT onpegensieT 3TanoHHY0 apxXuTeKkTypy O0nbLUMX AaHHbIX, KOTOPAas BKMIOYAET KOH-
Lenuun U apxmTekTypHble NpeacTaBneHus.

OTanoHHas apxutekTypa 060nbLUMX AaHHbIX, NPEACTaBMEHHAs B HACTOALEM CTaHaapTe, onpeaenser
[B€ apXUTEKTYPHbIE TOUKN 3PEHUS:

- NONb30BaTENbLCKOE NPeACTaBneHne, onpeaensioLlee ponu/nogponn, NX OTHOLLEHUA U TUNbl 4eHCTBUI
B aKocucTeme 60MnbLUMX AaHHBIX;

- (PYHKLMOHaNbHOE NpeacTaBneHne, ONnpeaensoLee apXMTEKTYPHbIE YPOBHU 1 KNacchbl PYHKLMOHATb-
HbIX KOMNOHEHTOB Ha 3TUX YPOBHAX, KOTOPbIE peanu3yloT Buabl AeATeNnbLHOCTEN ponen/nogposien B Nosb3o-
BaTenbLCKOM NpeacTaBneHnu.

OTanoHHas apxuTekTypa 60MnbLUMX AaHHbIX NPeaHasHaveHa:

- ansa obecneyeHns obLUero A3bika Ans pasfnuMyHbIX 3aUHTEPECOBaHHbIX CTOPOH;

- [N8 NOOLPEHNSA NPUBEPXKEHHOCTU cobnoaeHnsa obLmx ctaHaapTos, cneyudukaumii n WwWabnoHoB.;

- Ansa obecnevyeHns COrnacoBaHHOCTU peanu3auun TEXHOMOrMM ANS peLleHUs OAHOTUNHLIX Habo-
poB 3ajavy;

- Ansa obneryeHus NOHMMaHUA onepauMOHHbIX 0COOEHHOCTEN BONbLUMX AAHHbIX;

- ONA MAMCTpaumMm U NOHUMaHUA pasnnyHbIX KOMMNOHEHTOB, NPOLIECCOB U CUCTEM B KOHTEKCTE obLuen
KOHLEeNTyanbHOW Moaenun 60nbLUMX AAHHLIX;

- ANs NOArOTOBKM K MPEeACTaBIEHMIO TEXHWYECKOW CnpaBKW AN rocyaapCTBEHHbLIX OpraHu3auuin,
areHTCTB U Apyrux notpedutenen, obecnednBatoLLeli BOSMOXHOCTU NOHUMaHUS, 00CyxaeHus, knaccuduka-
UMW U CPaBHEHUSA peLLeHmii Ans 60nbLUMX AaHHbIX;

- ANS B3BELLEHHOrO aHanu3a cosgaBaeMblX CTaHAAPTOB C TOUKM 3peHust nHTeponepabensHoCT, nepe-
HOCUMOCTU, BO3MOXXHOCTM NMOBTOPHOIO UCMOSIb30BaHUA U PaCLLUMPSEMOCTH.

2 HopmaTtuBHbI€e CCbISIKU

B HacTosweM craHgapTe Ucnonb30BaHbl HOPMAaTUBHBIE CChINIKM Ha crneaylowme craHgapTsl [4nsa gatu-
POBaHHbIX CCbINIOK NPUMEHSIOT TOMbKO YKa3aHHOe n3aHne CCbINOYHOro ctaHaapra, Ans HegaTupoBaHHbIX —
nocnegHee nsgadue (Bknovas BCe U3MeHeHus)]:

ISO 8000-2, Data quality — Part 2: Vocabulary (KauectBo gaHHbIX. YacTb 2. CrioBapsb)




FOCT P NCO/M3K 20547-3—2024

ISO/TS 8000-60, Data quality — Part 60: Data quality management: Overview (KayecTBo gaHHbIX. —
Yactb 60. YnpaBneHue ka4ecTBoM gaHHbIX. O630p)

ISO 8000-61 Data quality — Part 61: Data quality management: Process reference model (KayectBo
AaHHbIX. YacTb 61. MeHeq>KMEHT Ka4yecTBa AaHHbIX. dTanoHHaa Mogenb npouecca)

ISO/IEC 38500 Information technology — Governance of IT for the organization (MHOpmaUnMOHHLIE
TexHonoruu. YnpasneHue UT B opraHusaugun)

ISO/IEC 38505-1, Information technology — Governance of IT — Governance of data — Part 1:
Application of ISO/IEC 38500 to the governance of data (MHpbopmaumoHHsle TexHonoruu. YnpasneHune UT.
YnpasneHue gaHHbiMu. Mactb 1. NMpumenenne MCO/M3K 38500 k ynpaBneHuio gaHHbIMKN)

ISO/IEC TR 38505-2, Information technology — Governance of IT — Governance of data — Part 2:
Implications of ISO/IEC 38505-1 for data management (YnpasneHue aktusamu. CUCTEMbI MEHEQKMEHTA.
Pykosoacteo no npumeHeHuio MCO 55001)

ISO 55000, Asset management — Overview, principles, and terminology (YnpaeneHue aktusamu. O6-
30p, NPUHLMNLI U TEPMUHOMOTNSA)

ISO 55001, Asset management — Management systems — Requirements (YnpasneHue aktusamu.
Cucrtembl MmeHemxmMeHTa. TpeboBaHus)

ISO 55002, Asset management — Management systems — Guidelines for the application of ISO 55001
(YnpaeneHue aktueamu. Cuctembl MeHegXKMeHTa. PykoBoaCTBO No npumeHeHuto MCO 55001)

ISO/IEC/IEEE 42010, Systems, and software engineering — Architecture description (PaspaboTka cu-
CTeM U NporpaMmMHoOro obecneveHunss. OnnucaHme apxuTekTypbl)

ISO/IEC 20546, Information technology — Big data — Overview and vocabulary (MH(bOpmaunoHHbIE
TexHonormu. bonblune gaHHblie. O6G30p U CNOBapb)

ISO/IEC 17789", Information technology — Cloud computing — Reference architecture (MHdopmauuoH-
Hbl€ TexHonoruu. ObnayHble BbIMUCNEHUS. JTANOHHAsa apXUTEKTYpa)

3 TepMuHbI U onpeaeneHus

NCO n M3K noaaepxuMBaloT TEpMUHONOrMYeckne 6asbl AaHHbIX AN UCMONMb30BaHUA B CTaHAapTU3a-
LUK, pacnonoxeHHbIE MO CReaylLmM agpecam:

- nnatcgopma NCO ana oHnaiH-npocMoTpa matepuanos no craHgaptam (Online Browsing Platform,
OBP), gocrynHas no agpecy: https://www.iso.org/obp/ui;

- Bbaza gaHHbIx MOK 3nektponeaus (IEC Electropedia), noctynHas no agpecy: http:/imww.electropedia.org/

B HacTtoawem crtaHgapTe npumeHeHbl TepmuHbel no CO 8000-2, ISO 8000-2, ISO/TC 8000-60,
MCO 8000-61, MCO/M3K 38500, MICO/M3K 38505-1, MICO/M3K TP 38505-2, NICO 55000, NCO 55001,
NCO 55002, ISO/IEC/IEEE 42010, ICO/M3K 20546, UCO/M3K 17789, a Takke cnegyoue TEPMUHbI C CO-
OTBETCTBYIOLLUMU ONpPEAETIEHNSMU;

3.1 paHHble (data): MNMpeactaeneHune nHgopmayun (3.3) B dhopMansLHOM BUAE, NPUrogHOM ANA nepe-
[ayun, MHTepnperaumMm unm oopaboTku.

[MCO/M3K 2382:2015, 2121272]

3.2 atanoHHan apxutektypa (reference architecture): ABTOPUTETHbIN UCTOYHUK MHOPMaLMU O KOH-
KPETHON NpeamMeTHON obnacTtu, KOTOPLIN HanNpaenseT U OrPaHMYMBAET Peanu3aumnio MHOXECTBA apXUTEKTYP
N PELUEHNNA.

MpumeyaHue 1 — B HacTosieM cTaHAapTe UCMOMb3YeTCH OMNpeAereHne STaroHHOW apXWMTeKTypbl U3 go-
KyMmeHTa «OnucaHue sTanoHHol apxuTekTypbl» MuHuctepcrea o6opoHbl CLLA (DoD) [7].

MpumeyaHue 2 — OTanoHHbIe apxXUTEKTYpbl OOBIYHO CryaT OCHOBOW A1 Bbibopa BapuaHTa apXMTEKTYphI,
a TaKKke MOryT OblTb UCNOMBb30OBaHbl AN CPABHEHUS U COMNacoBaHWs KOHKPETHbIX BapMaHTOB apXMTEKTYp U MPUHATLIX
peLleHu.

3.3 uHdopmaums (information): OaHHble (3.1), kKoTopble 0OpabaTbiBaOT, OPraHU3YIOT U KOPPENUPYIOT
AN NONYYEHUS BbIXOAHOIO 3HAYEHMS.

MpuMmevyaHne — WHdpopmaymsa kacaeTca akToB, KOHLUENLMA, 06bEKTOB, COBLITUIA, MAei, NPOLECCOB U T. 4.

" 3aMeHeH Ha ISO/IEC 22123-3:2023. OgHaKo /15 0fHO3Ha4YHOro cobrogeHus TpeboBaHUA HacTosLLero cTaHaap-
Ta PEKOMEHAYETCHA MCNOMbL30BaTb TONMbKO YKa3aHHOE B STOW CCbINKE U3faHue.

2



FOCT P NCO/M3K 20547-3—2024

3.4 pesatenbHoOCTb (activity): 3agaHHas nocnegoBaTenbHOCTL MKW COBOKYNMHOCTL 3ajau.

[MCO/M3K 17789:2014, 3.2.1]

3.5 3HaHue (knowledge): CoxpaHaemasi, oOpabarbiBaemas u uHTepnpetupyemas nipopmaums (3.3).

[ISO 5127:2017, 3.1.1.17]

3.6 (pyHKUMOHaNbHbIN KOMNOHEHT (functional component): PyHKUMOHANBHbIA CTPYKTYPHbINA BIOK, He-
00X0AUMBIN ANA ydacTusi B BUaAe aesatennHoctu (3.4), noaaep>kMBaemMon B XoA4e UMNIIEMEHTALUN.

[MCO/M3K 17789:2014, 3.2.3]

3.7 cTpaTternueckoe ynpasneHue gaHHbiMu (data governance). CBOMCTBO UMM CNOCOBOHOCTb, KOTO-
pble€ HeOBXO0ANMMO KOOPANHUPOBATL U PEanM30BbLIBATL C MOMOLLLIO Habopa aeincteuit (3.4), HanpaeneHHbIX Ha
pa3paboTKy, BHEAPEHUE N MOHUTOPUHI CTPATENMYECKOro MiaHa ynpasneHnsa MHPOPMaLMOHHLIMU aKTUBaMU.

MpumevyaHune 1— CTpaTernyeckoe ynpaeneHue gaHHbimu onucaHo B MCO/MOBK 38505-1.

MpumevyaHune 2—og akTMBOM AaHHbIX MOHWMaeETCA HAabop aNeMeHTOB AaHHbIX UM 0BBEKTOB faHHbIX, KO-
TOpble UMEOT peasibHYo N NOTeHUManbHyo BbIro4y AN opraHnsaumu. AKTUB AaHHbIX — 3TO NMOAMHOXECTBO aKTUBOB,
onpeaeneHHbix B MCO 55000. Bbiroga — 3T0 NpenMyLLECTBO OpraHu3aLmmn npakTUYecKuX 3HaHWR, NoMyYeHHbIX UCXOAsA
13 BO3MOXHOCTEW aHanMTUYeCKOW CUCTEMbI, KOTOPOE OTHOCAT K BOMbLUMM AaHHBIM W3-3a MOHUMAaHWUA TOro, YTO AaHHble
MMetoT MoTeHUMasbHYHo Nonb3y, KoTopast paHee 0bbIMHO He paccMaTpuBanach.

MpumeyvyaHune 3 — CTpaTernyecknii NnaH ynpasneHns akTuBamu AaHHbIX — 3TO JOKYMEHT, KOTOpbIiA onpe-
LensieT, Kak ynpaBnaTb gaHHbiMK (3.15), n fomkeH BblTb cornacoBaH co cTpaTernei opraHusauymm. 3TOT TEPMUH UMEET
TaKoe Xe 3Ha4YeHue, Kak 1 NnaH cTpaTernyeckoro ynpasneHns aktusamu, onpegenerHblii B MCO 55000 ¢ Touku 3peHusa
JaHHbIX.

3.8 kauecTBO AaHHbIX (data quality): CBOICTBO, onpeaensatowee cTeneHb, C KOTOpoi Habop xapakTepu-
CTMK, NPUCYLLMX AaHHbIM, OTBEYaET TpeboBaHUAM OpraHu3aLmn.

[MCO 25024:2015, 4.11]

3.9 ynpaBneHue kauyecTBOM AaHHbIX (data quality management): CKOOpAMHMpPOBAaHHbLIE AEWCTBUA NO
PYKOBOACTBY M KOHTPOJIO OpraHnu3aumm B 4actu 06ecnevyeHuns kayecTsa AaHHbIX.

[MCO 8000-2:2022, 3.8.2]

3.10 cTopoHa (party): Puanmdeckoe Unu IOPUINYECKOE NULO, 3aperncTpupoBaHHOE UM HE3APErNCTPK-
pOBaHHOE, UMK MX rpynna.

[MCO/M3K 17789:2014, cTtatba 7.2.3]

3.11 nonutuka (policy): HamepeHnua n kypc opraHusauun, opuymnansHo chopMynMpoOBaHHbLIE €€ BbIC-
UMM PYKOBOZCTBOM.

[MCO 55000:2014, 3.1.18, UIBMEHEHO — TEPMUH U3MEHEH HA (POPMY €AUHCTBEHHOIO Yncna, a OKoH4Ya-
HWE yaaneHo n3 onpegeneHns)

3.12 ponb (role): HaGop aencrteuii (3.4), kOTOpbIE cny>aTt o0bLUen uenm.

[MCO/M3K 17789:2014, 3.2.7]

3.13 notok (stream): YnopsiaoueHHasi NoCNeaoBaTenbHOCTb NEPENaBaAEMbIX OObEKTOB, NPUKPENNEHHbIX
K MOPTY NPUHMMAaEMbIX 0ObEKTOB.

[MCO/MBK 10179:1996, 4.33, U3BMEHEHO — NYTEM yAaneHnsa HavanbHOro apTUKIA U TOYKM B KOHUE]

3.14 nogponsb (sub-role): MogmHoecTBO AeaTensHOCTEN (3.4) AaHHon ponu (3.12).

[MCO/M3K 17789:2014, 3.2.9]

3.15 ynpaBneHue aaHHbIMu (data management): COBOKYNHOCTb AeATENLHOCTEN (3.4), HAaNpaBneHHbIX
Ha MMNAEMEHTaLUIO apXUTEKTYPbI BONbLUMX AaHHLIX, KOTOpas Hanbonee oTeevaeT BusHec-Uensam B COOTBET-
CTBUM CO CTpaTErM4yeCckuM NiaHOM OLEHKM YNPaBAEHNSA AaHHbIMU.

3.16 xu3HeHHbIN UMK AaHHbIX (data lifecycle): Ctagum ynpasneHuss gaHHbIMM.

MpuMmevyaHune 1 — Llenb xu3HeHHoro yukna (onpegeneHHas B MCO 55000) — aTo gaHHble B HacTosiLLEM
cTaHpapTe.

3.17 npuknagHon nporpaMmHbIn uHTepdenc; APl (application programming interface, API): MpaHuua,
yepes KOTOPY NpUKagHoe NporpaMMHoe obecnevyeHne UCnonb3yeT CPpeacTBa A3bIKOB NPOrpaMMMpPOBaHNs
NS BbI30Ba cepauca.

[MCO/MBK 18012-2:2012, 3.1.4, nuaMeHeHO — npumedvaHue 1 K 3anucu yganeHo, a KOHeYyHas 4vacTb
yoaneHa u3 onpeaeneHus]
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4 CokpauieHus

B HacTosALLEM CTaHaapTe NpUMEHeHb! CneayioLLMe COKpaLLeHus :

ACID —atomapHOCTb, HEMPOTMBOPEYUBOCTL, M30NAUMA U OONTOBEYHOCTb (atomicity, consistency,
isolation, and durability);

API — npuknagHon nporpaMmmHbiin nHTepdeinc (application programming interface);

BDA — ayautop 6onblumnx gaHHbIX (big data auditor);

BDAcCP — cepeuc-npoBaniaep aocryna k 6onsumm aaHHbiM (big data access provider);
BDAnP — cepeuc-npoanaep aHanutukn 6onblumnx gaHHeix (big data analytics provider);

BDAP — cepBuc-npoBaiiaep npunoxeHus 6onblunx gaHHelx (big data application provider);

BDC  —notpebutens 6onblumnx gaHHbiX (big data consumer);

BDCP —cepeuc-npoaniaep cbopa konnekuyun 6onblunx aaHHblx (big data collection provider);
BDFP — cepeuc-npoBaniaep cpeabl 06pabotkm 6onblumx aaHHbix (big data framework provider);
BDIP — cepeuc-npoaniaep nHdpacTpyktypbl 6onblumx gaHHbix (big data infrastructure provider);
BDP — cepBuc-nposangep 6onblunx gaHHbIX (big data provider);

BDPIlaP — cepeuc-npoBaiiaep nnardopmbl 6onbumx gaHHbIX (big data platform provider);
BDPreP — cepeuc-npoBaiiaep npegodbpabortkn 6onblumx gaHHbix (big data preparation provider);
BDProP — cepeuc-npoBariaep o6padbotkm 6onblumx aaHHbIX (big data processing provider);

BDRA — sTanoHHasi apxuTektypa bonblumnx gaHHbix (big data reference architecture);

BDSD — paspaboTunk cepsuca bonblunx aaHHblx (big data service developer);

BDSO — opkecrpatop cuctembl bonblunx gaHHbiX (big data system orchestrator);

BDSP — naptHep cepBuca 6onblunx gaHHbix (big data service partner);

BDVP — cepBuc-npoBaiiaep suayanusauun 6onblumnx gaHHblx (big data visualization provider);
DG — CTpaTernvyeckoe ynpaeneHne gaHHeimu (data governance);

DM — MeHeaxXep AaHHbix (data manager);

DQM — mMeHemxkep kayecTBa AaHHbIX (data quality manager);

Pl — nuyHasa nageHTuduympyemas nicgopmauus (personally identifiable information);

RA — 9TanoHHas apxutektypa (reference architecture).

5 YcnoBHble 0603HauyeHus

Cxembl, NpeACTaBEHHbIE B HACTOALLEM CTaHAapTe, NOCTPOEHbI C UCTIONb30BAHMEM YCIOBHbLIX 0603Ha-
YeHWIA, NoKa3aHHbIX B Tabnuue 1. 3T 0603Ha4YeHNSA UCNOMb3YIOT cornacHo onucanuto B MICO/MOBK 17789.

Tabnwuya 1—NosicHEHUs K AuarpaMmam, UCNoNb3yeMblM B HACTOSILLEM CTaHapTe

O6bekT O603HaqeHne

CrtopoHa

Ponb

Mogponb

HeATtensHOCTb

PyHKUMOHANBHBLIA KOMMOHEHT

CKBO3HOI acnekt

QLG

" B criucok cokpawieHull He exmodeHb! cokpaulerus CEP (complex event processing) u CPU (central processing
unit), npedcmasneHHble 8 opuauHane, m. K. 8 mekcmax opuauHana U Hacmosu,eeo cmaHdapma OHU He UCOoAb3YomcH.

4
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6 KoHuenuusa 3TarioHHON apXUTEKTYpPbl O0NbLIMX OaHHbIX

6.1 O6wKe nonoxeHus

B HacTosilem cTaHpapTe onpeferneHa aTanoHHas apxuTekTypa 00MbLUMX LaHHbIX, KOTOpasi CIyXuT
yHOaMeHTanNbLHOW TOMKONW OTCYETa ANS CTaHZapTusauumn 60nbLUNX AaHHbIX U NPeaCcTaBnsieT 0OLLY0 CTPYKTY-
py apxuTekTypbl AN ONMCaHUS OCHOBHbIX KOHLEMLMIA M MPUHLIMIMOB, NIeXallyMx B OCHOBE CUCTEMbI BOMbLUMX
JaHHbIX.

HacTtosawmin craHgaptT onucbIBaET JIOrMYeckne B3aMMoCBA3N (COOTHOLLEHNS): MeXay ponamu/noapons-
MU, BuAamMmn OeSTENbHOCTM U (PYHKUMOHANBHBIMM KOMIMOHEHTaMM, @ TakKe CKBO3HbIE aCMeKTbl, COCTABMSIO-
LMEe apXUTEKTYPY CUCTEMBI DOMNbLUMX JAHHbIX.

Ha paccMmoTpeHHble B3anMOCBA3K (OTHOLLEHKS) pacnpoCTPaHeHbl U HEKOTOPLIE APyrMe CTaHaapThl, KO-
TOpble MOTYT ObITb MCMONb30BAHbI:

- 4N YTOYHEHUS] YPOBHSI NOTOKA MHAOPMaLMKN Ui PYrMX TUNOB MHTEponepabensHOCTM U/nmm

- Ana obecneyeHus 3agaHHbIX YPOBHEW KayecTBa (Hanpumep, YPOBHA 3aLUULLEHHOCTU UIN YPOBHS
cepsuca).

Jlornyeckne B3aMMOCBSI3M, ONpPEAENEHHbIE B PaMKax 3TarlOHHOW apXUTEKTYpPbl OOMbLUMX AAHHbIX, SB-
NAOTCS CYLLUECTBEHHON YacTblo ee cneyndukauum n PYHKLUMOHMPOBAHNUS M KacaloTca Takux BONPOCOB, Kak
KaTeropum MHOPMAaLMOHHbIX MOTOKOB MeXAY €€ (PYHKUMOHANBHBIMYA KOMIOHEHTaMM.

6.2 MNMpencrtaBneHus

Bonblune gaHHble MOTYT ObITb ONUCaHbl C NPUMEHEHMEM MpeACcTaBneHnn. B 3TanoHHON apxXUTEKType
O0MbLUMX AaHHbIX UCMONb30BaHbl YETbIPE BMAA PaA3NNYHbIX NPeACTaBNeHun (CM. pucyHok 1 u tabnuuy 2).

-2 ]
l
S L S

1 — nonb3oBaTernbckoe npeacraeneHne; 2 — Ct)yHKLWIOHaJ'IbHoe npeacraeneHne; 3— npeacraeneHne peannsaunn;
4 — npeacTtaerneHne pasBepTbiBaHNA

PucyHok 1 — B3anMoCBsi3au MeXAY apXUTeKTYPHEIMU NpefcTaBleHns MU

Ta6nuuya 2—pefcTaBneHusi B pamkax 3TanoHHOi apXMTeKTypbl GonbLIMX faHHbIX

MpeacTasnexne OnucaHue npeacTaBrneHns O6racTn npuMeHeHus
Mons3oBaTensckoe OkocucTema BonbLUMX faHHbIX C 3aUHTepeCcoBaHHbI- B pamkax aTarnoHHo apxu-
npegcrasreHune MU cTopoHamu (ucnonesyetcs B ISO/IEC/IEEE 4210), TEKTYpbl 6OMbLUNX faHHbIX
ponu, NOAPONN N LeATeNbHOCTb C 60MbLUMMMN JaHHbLIMM
DyHKLUMOHanLHoe DyHKLMKM, HeobXxofMble A NOALEPKKU fesATeNbHO- B pamkax aTarnoHHo apxu-
npepcrasnexHne CTV ¢ 60MbLUNMMN JaHHBIMY TEKTYpbl 6OMbLUMX AaHHBIX
Mpepcrasnexne DyHKUMKM, HeoBxogMMble ANA peannsaummn 6onbLInX BHe paMoK aTarnoHHo apxu-
peanusauum [laHHbIX B CEPBUCHBIX KOMMOHEHTaxX U/ KOMMOHEH- TEKTYpbl 6OMbLUMX AaHHBIX
TaxX UHPaCTPYKTypsl
Mpepcrasnexne MnntocTpayus Toro, Kakum o6pa3oM TeXHUYECKN BHe paMoK aTarnoHHo apxu-
pa3BepTbiBaHNSA peanuaoBaHbl PYHKLMN BONbLUNX JaHHbIX B CyLle- TEKTYpbl 6OMbLUMX AaHHBIX

CTBYHOLLMX KOMMOHEHTaX MHMPaCTPYKTYpbl UMK B
HOBbIX KOMTMOHEHTaX, KoTopble GyLyT BCTPOEHbI B 3Ty

I/IHQDpaCprKTypy

il pnmMmedvyaHne — B HacTodweM CTaHgapTe pacCMOTPEHbl AeTalii nonb3oBaTes1IbCKoro n q3yHKLU/IOHaJ'IbHOFO
I'IpeACTaBJ'IeHVIVI, B TO Xe BpeMA npencrtaBneHna peanumsaunn n paspepTblBaHNA CBA3AHblI C TEXHONMOrNAMKM U pearnnsa-

5
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Lnamun OonbLUNX AaHHbIX KOHKPETHbIX MoCTaBLUMKOB U qDaKTI/ILIeCKI/IMI/I BapuaHTaMun pas3BepTbiBaHNA U, cnefoBaTesibHo,
BbIXOAAT 3a paMKW HacToAllero ctaHgapTta.

6.3 O630p NoONb30BaTENbLCKOro NpeacTaBreHus

B pamkax nonb3oBaTenbCKoOro NpeacTaBneHnst B 3KocucTeme G0rbLUMX AaHHbIX UCMONb30BaHbI Crieay-
foLLME MOHATUS:

- CTOPOHBI: CTOPOHA NMpeAcTaBnseT coboii pusnyeckoe Unu LPUANYECKOe NULI0 HE3ABUCUMO OT Oopra-
HWU3aLMOHHO-NPABOBOI (HOPMbI UK UX TPYyNNa; HUNYECKNE UMW IOPUANYECKNE N1LIA B 9KOCUCTEME BONbLLIMX
JlaHHbIX SIBNAIOTCS €€ 3aHTEPECOBaHHbIMU CTOPOHAMU;

- ponu ¥ NOAPONK: POSib NPeACTaBnsAeT coboit Habop AeATENbHOCTEN C 6ONbLLMMM AAHHBIMU, CITyXXaLLMX
obLien uenu: nogpornb — 3T0 MOAMHOXECTBO AEATENbHOCTEN C GONbLUMMU AAHHLIMU ANs JaHHOW POnu, U
pasHble NOAPONN MOFYT COBMECTHO UCMOSIb30BaTh AEATENBHOCTU, aCCOLMMPOBAHHbIE C JaHHOI POSIbIO;

- BUAbl AEATENBHOCTU: AESTENBHOCTL NPEACTaBNSAET co00ii ONpeaeneHHOe CMONHEHNE unu Habop 3a-
[lay, KOTOpblE AOMKHLI UMETb Lenb U 06ecneynBaTb NONy4EHNE OQHOTO WU HECKONBbKUX PE3YNLTaToB; Aes-
TENbHOCTb peanu3yeTcst C UCMOJb30BaHUEM (DYHKLIMOHATIbHBIX KOMMOHEHTOB;

- CKBO3HbIE ACMEKTbI: CKBO3HbIE aCNeKTbl MOTYT ObiTb OOLLMMYK M BMMSITb HA HECKOTMBLKO POreil U Ha He-
CKONbKO BUAOB AESTENBHOCTM C OOMbLUMMU AAHHBIMU; CKBO3HbIE acreKTbl COMOCTaBMSATCA C MHOTOYPOBHE-
BbIMU (PYHKLMSIMWU U CBA3AHHBLIMU C HUMU (PYHKLMOHATBHLIMU KOMMOHEHTAMU, KOTOPbIE PEANU3YIOT TE UMK
WHbIe BUAbI AE€STENBHOCTM B paMKaX CKBO3HOIO acnekTa.

MpumevyaHue — CTopoHa MOXET B3siTb Ha cebsl Gorlee ofHOW ponu B NGO KOHKPETHBIA MOMEHT 1 MOXET
y4acTBoBaTb B OMnpeferneHHOM NMoAMHOXeCTBE BULOB AeATeNbHOCTY B paMkax STOM ponu. MNpuMepbl CTOPOH BKITHKYaLoT,
MOMUMO MPOYEro, KpyrHble KOpropauun, Manble U CpefHUe NpefnpusiTusi, FocyfapCTBEHHbIE OpraHu3aLmn, akageMuye-
CKUEe yYpexaeHuUsi U YacTHbIX NnL,

Ha pucyHke 2 nokasaHbl B3aUMOCBS3M MeXIy CYLLHOCTSIMM MOfb30BaTENIbCKOro NPeaCTaBeHusl.

1 — cTopoHa; 2 — ponb; 3 — noAponb; 4 — AeATENbHOCTb; 5 — CKBO3HOW acnekT

PucyHok 2 — CyLLHOCTM NMoMb30BaTENbCKOro NpefcTaBeHns

6.4 O630p (hyHKLUMOHANLHOIO NpeacTaBreHusA

PYHKUMOHANbHOE NpeacTaBieHne sABNSAETCA TEXHONOMMYECKN HEUTPAnbHbIM onMcaHneM yHKUMI, He-
06xoauMbIX AN OPMUPOBaAHMA CMCTEMbI OOMbLUMX AaHHbLIX. OHO OnNuChLIBAET pacnpeaeneHmne yHKUMIR, He-
06X04MMbIX ANS NoAAEPKaHUS PasfnNYHbIX BUAOB AEATENbHOCTM C BonbWMMK AaHHbIMU. PYyHKLMOHANbHAs
apxuTEKTypa Takxe onpeaenseT B3anmMmo3aBuCUMOCTU MeXay PYHKLUUAMU.

B apxutekType O0MbLIMX OaHHbIX PAaCCMOTPEHbI CMEaylLMe MOHATUS B paMKax (PyHKLMOHAMbLHOrO
npeacTaBreHns:

- (PYHKUMOHANbHbIE KOMMOHEHTbI: (PYHKLUMOHANbHbIA KOMMOHEHT MNPEACTaBNSAET COOON Takon yHK-
LMOHArnbHbIA CTPOUTENbHbIN ONOK, KOTOPLIA NpeAHa3Ha4YeH ANA y4acTust B TOW UIM UHOM OEesITeNbHOCTM B
npouecce umnaeMeHTaumm;,
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- (OYHKUMOHAarmnbHbIE YPOBHW: YPOBEHL NpeacTaBnsieT coboi Habop YHKUMOHATbHbLIX KOMMOHEHTOB CO
CXOXXMMW BO3MOXHOCTSIMU UINK CIy>KaLLmX oBLIeil Lenu;

- MHOTOYPOBHEBbIE (DYHKLMM: MHOTOYPOBHEBbLIE (DYHKLMM BKMoYatoT B ce0si PpyHKLUMOHASIbHBIE KOMMO-
HEHTbI C BO3MOXHOCTSIMU, UCMOSIb3YEMbIMI HA HECKOSIbKUX (PYHKLIMOHATBHBIX YPOBHSIX; OHU TaKxkKe MOTYT OblTh
CrpynnMpoBaHbl B NOAMHOXECTBA.

M punMmedyaHne — CosgaHune qDyHKLWIOHaJ'IbeIX KOMMNOHEHTOB B KOHKPETHOVI cucteme 6onbLIMX AaHHbIX Ha
BCeX YPOBHAX ABNAETCA Heobs13aTeNbHbIM.

Ha pucyHke 3 nokasaHbl CyLLUHOCTW, ONpeeneHHble Ans NoMb30BaTeNbCKOro NpecTaBeHus.

( \ )
I MHoroyposHeBble
DyHKUMOHANBHBIA YpoBeHb DyHKUMU
KOMMOHEHT
- J
4 N
|
PyHKUNOHANBHBIA YpoBeHb
KOMMOHEHT
1
\ J ]
DYHKLUOHANBHBIN
KOMMOHEHT
~
|
DYHKLMOHANBHBLIA YpoBeHb
KOMMNOHEHT

@yHKLl,VIOHaJ'I bHO€ nNpeactaBneHue

PucyHok 3 — ®yHKUWOHamNbHBIE YPOBHU

6.5 B3aumocBa3n Mmexay nosib3oBaTesfiIbCKUM U PYHKLMOHaNbHbIM NpeacTaBleHUAMU

Ha pucyHke 4 nokasaHa B3aMMOCBSi3b MOJIb30BATENBLCKOIO NMPEACTABIEHNUs, OTPaXKaloLero COBOKYyI-
HOCTb BWAOB AEATENbHOCTU C GONMbLUMMK AaHHbLIMW, U (PYHKLMOHANBHOIO NpeacTaBneHus B Buae Habopa
hYHKLUMOHANBHBIX KOMMNOHEHTOB.
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4 )
4 " MHoroypoBHeBbie
DYHKUMOHATMBHBINA YpoBeHb dyHKLMUN
KOMMOHEHT

/ \. J/

4 )
Bua [
AeATeNnbHOCTN /Y~
[~ DYHKUMOHAMNBHBIA J YpoBeHb
| KOMMOHEHT
\ ul
\ J 4
Bug o DYHKUMOHANbHBIN
OEATENbHOCTU o KOMMOHEHT
4 N\
-~ 1
~~—a DYHKUMOHANbHbIA J YpoBeHb
KOMMOHEHT
\. J/
DdyHKUMOHaNbHOE

npeacrasneHue

PucyHok 4 — B3anmMoCBA3b NOMb30BaTENLCKOMO U PYHKLMOHANBHOro npedcTaBneHuni

6.6 BzaumocBaA3n Mexay nosib30BaTesIbCKUM U (PYHKUMOHASNIbHbLIM NpeAcTaBreHUAMM
CO CKBO3HbIMM acneKkTamm

CKBO3HbIE acnekTbl, Kak Crnegyer u3 ux HauMeHOBaHWA, MPUMEHUMbI KaK K MOMb30BaTENbLCKOMY npea-
CTaBEHUIO, TaK M K (PYHKLUUOHANBbHOMY NPeaCTaBNeHnio 60NbLINX AaHHBIX.

B nonb3oBarenbLCkOM NPEeCTaBnEHUM CKBO3HBIE aCMEKThl MPUMEHSAIOTCA K PONAM U MOAPONAAM 1 NPAMO
UIN KOCBEHHO BIUAIOT HA BbINOSHAEMbIE 9TUMU PONSIMU PasfnYHbIE BUAbI AEATENBHOCTI.

B ¢yHKUMOHANBLHOM MPEACTaBMEHUM CKBO3HbLIE aCNEKTbl TAKKE OTHOCATCA K (DYHKUMOHASbHBIM KOM-
MOHEHTaM, KOTOPbLIE UCMOMNb3YIOT MPU BLINOSHEHUM BUAOB AEATENBHOCTU, ONMUCAHHLIX B NOMb30BaTENLCKOM
npeacrasfieHnn (CM. PUCYHOK 4).

CKBO3HbIE acnekTbl 6OMNbLMX AaHHLIX ONUCaHbI B pasgene 8 u BKIIOYaltoT:

- 6e30MacHOCTL NEPCOHANBHBIX AaHHbIX;

- onepaTuBHOE ynpaBfieHUe AaHHbIMK;

- CTpaTernyeckoe ynpasneHne gaHHbIMm.

7 Nonb3oBaTtenbLCKoe npeacraBrneHne

7.1 Ponu, nogponu u Buabl OeATENbHOCTU ¢ 60NbWKUMKN AAHHLIMU

YuutbiBas, 4TO pacnpeneneHHbI€ YCnyru U ux NpeaocTaBneHne nexar B OCHOBE NPUMEHEHN 60MbLumnx
JaHHbIX, BCE BUAbI AEATENBLHOCTU, CBA3a@HHLIE C BONbLUMMKU AAHHBIMU, MOXKHO Pa3fenuTb HA TPU OCHOBHLIE
rpynnbl: BUAbLI AEATENBLHOCTU, UCNONb3yOWMe Bonblune AaHHbIE; BMAbl AEATENBHOCTM, NPeaocTaBnsAowmue
ycnyru aHanuaa 60nbLUnX AaHHbIX; BUAbI AeATENBHOCTU, NPEAOCTABMAOLLME JAHHLIE.

B HacTosweM pasgene npeacraBneHbl ONMCaHMsA HEKOTOPLIX 0BLMX PONen n NOAPONEN, CBA3AHHBIX C
BOONbLUMMU JAHHLIMU.

HeobxoaMmo OTMETUTb, UTO Y CTOPOHbI MOXET ObITb Gonee ogHoW ponu B NIOGON MOMEHT BPEMEHM.
OpHako porib, KOTOPYO UCMOSTHAET CTOPOHA, MOXKET OrPaHNYUTLCA UCMIONTHEHWEM OAHON NN HECKONBKMX NOA-
ponein. MNogponu — 3T0 NOAMHOXECTBO BUAOB AEATENLHOCTU B PAMKaxX KOHKPETHON ponu ¢ BONbLUMMK gaH-
HbIMU.

Kak nokasaHo Ha pUCyHKe 5, B apxutekType O0nbLUnX AaHHbIX BbIAENSIOT CREAYIOWNE ponu;

- cepBuUc-npoBanaep npunoxeHuss 6onbumnx aaHHbIx (BDAP) (cm. 7.2);

- cepBuUc-npoBanaep cpeabl 06paboTkn GonbLumx gaHHbIX (BDFP) (cm. 7.3);
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- napTHep cepBuca 6onblunx gaHHbIX (BDSP) (cm. 7.4);
- cepeuc-npoeanaep 6onbmx gaHHbix (BDP) (cm. 7.5);
- notpebutens 6onblunx gaHHbiX (BDC) (cm. 7.6).

MpumevyaHue — Cepauc-npoaiifep GonblUMX AaHHbIX NpeAcTaBnsieT coboii noboro nocTtaBLMKa gaHHbIX

ansa BDRA.

-

PaspaboTtumk
cepsuca GonbLmnx
faHHbix (BDSD)

MapTHep cepsuca Gonblunx AaHHbIX (BDSP)

AyanTtop 6oneLumnx
AaHHbIX (BDA)

OpkecTpaTop
cUcTeMbl GonbKMX
AaHHbIX (BDSO)

Y4
/
\

Cepsuc-nposangep
cBopa konnekuun
BonbLUMX AaHHBIX

Cepsuc-nposangep (BDCP)

60NbLINX AaHHBIX
(BDP)

Cepsuc-npoaiigep
BM3yanu3aumm Gonbumx
AaHHbIX (BDVP)

Cepsuc-npoarigep npunoxeHusi GonbLumx gaHHbIx (BDAP)

Cepsuc-nposangep
npenobpabotku
6ONbLIMX JaHHbIX

Cepsuc-npoBangep
aHanuTUKM GonbLUnX

fAaHHbIX {(BDANP) MoTtpebuTtens
6onbLIMX AAHHBIX

(BDC)

(BDPreP)

Cepsuc-npoBangep
AccTyna K 6onblunm
AaHHbIM (BDACP)

Cepeuc-npoaiigep
o6paboTtku HonbLumx
AaHHbIX (BDProP)

Cepsuc-npoBaiigep npuknagHomn cpeapl 06pabotkm Gonblumnx aaHHbIx (BDFP)

Cepeuc-nposaiigep
nnatgopmMbl SoNbLIMX
AaHHbIX (BDPiaP)

AN

Cepsuc-nposangep
MHPaCTPYKTYpbI
6ONbLMX AaHHbIX
(BDIP)

PucyHok 5 — Ponu B apxutekType 60nblUnx faHHbIX

B npunoxeHuun B npuBeaeHbl NpuMepbl B3aUMOCBSA3UN ponei B akocucTemax 60MbLUMX AaHHbIX.
Kaxkgas u3 nogponen Ha pucyHke 5 6onee noapobHo onucaHa B 7.2—7.6.

7.2 Ponb: cepBuc-npoBanaep npuroxeHusa oonblunx gaHHbix (BDAP)

7.2.1 O6Me NonoxeHun

Pons BDAP peanuayet cBoM (PyHKUMKM Ha pasnU4HbIX 3Tanax >XM3HEHHOro LMKNa daHHbIX. B ykasaH-
HOW ponu 00beAuHEHbI 06LWMe BO3SMOXKHOCTU MONb30BaTENLCKOrO NPEACTABNEHUA STANIOHHON apXMTEKTYPbI
B0NbLUMX JAHHBIX, OTPAXKEHHbIE HA PUCYHKE 5 1 NpeacTaBnsAloLwme KOMOMHaUUIO A1S NOCTPOEHUS KOHKPETHON

CUCTEMbI AAQHHbIX.

MpuMmevyaHune 1—HecMoTpsa Ha TO uTO feicTBuA ponu BDAP ognMHaKkoBbl HE3aBUCUMMO OT TOMO, KACaeTCs Nu
co3fjaBaeMoe pelleHne 6onbLluMX AaHHbBIX UK He KacaeTcs, METOAbLI U NpueMbl paboTbl ¢ GOMbLUMMK JaHHBIMUA U3MEHS-
OTCS B CBSA3M C TEM, YTO AaHHble 1 MX obpaboTka pacnapannenuBatoTcs MEXAY pecypcamu.

MpumevyaHue 2 — locKonbKy faHHble pacnpOCTPaHATCH B pamMKax 3KOCUCTEMbI, OHW obpabaTtbiBatoTcs U
npeobpasyloTcs AN M3BMEYEHNUS PE3ynbTaToB M3 UCXOAHON MHgopMaumMn pasnuyHbiMiu cnocobamu. Kaxablii Bug aes-
TenbHocTu ponu BDAP moxeT BbITb peann3oBaH He3aBUCUMbIMU 3aMHTEPECOBaHHbLIMW CTOPOHaMU U NpefCcTaBneH Kak

aBTOHOMHbIW cepBuc.

MpumevyaHue 3 — Ponb BDAP MOXeT ObiTb OTAENbHLIM SK3EMMIIAPOM WMITM COBOKYMHOCTBIO CneLuanu3u-
poBaHHbIX poreit BDAP, kaxabli(as) u3 KOTOpbIX peanusyeT pasfnuyHble aTanbl XXM3HEHHOro Luknia AaHHbiX. KaxAabli
u3 BMAOB fesTensHocTu ponv BDAP moxeT npeactaenaTe coboii obLymii cepBuc, Bbi3blBaeMbliA MOCTABLLMKOM MU MO-
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Tpebutenem BonblUKX AaHHbIX (Hanpumep: Beb-cepepoM, dainoBeiM cepBepoM, HABOPOM U3 HECKOMBKUX NPUKNaAHbIX
nporpaMm unm ux KombuHauwmm).

MpumedvyaHune 4 — Ponb BDAP obecneunBaeT peanusauyuto, TeCTMpoBaHMe U Banugauuio busHec-npasun, a
Tawke TpeboBaHWA U METPUK KadecTBa faHHbIX, KOTOpble 0becneunBaroT KOPPEKTHOE yNpaBneHne faHHbIMU B CUCTEME
Bonblux gaHHbiX. Jllobas porib BDAP mMoxeT o6ecneunTb BeiNonHeHne TpeboBaHuWii K Ka4ecTBY AaHHbIX Ha MPOTSKEHUM
BCEro XW3HEHHOrO LyKNa faHHbIX.

Ponb BDAP BkniovaeT cneayowme NaTs NOAPOSIEN, Kak NoKa3aHo Ha PUCYHKeE 6:
- cepBuc-npoBanaep cbopa konnekuuin 6onbLINX AaHHbIX (CM. 7.2.2);

- cepBuc-npoBanaep npeaobpadoTku 6oNbLUNX AaHHbIX (CM. 7.2.3);

- cepBUC-NpoOBaiaep aHANUTUKKU BONbLUMX AaHHBLIX (CM. 7.2.4);

- cepBuUc-NpoBanaep susyanuaauumn 60nbLIMX AaHHbIX (CM. 7.2.5);

- cepBuUC-NpoBanaep Aoctyna K 60mnbLUMM AaHHbIM (CM. 7.2.6).

4 )

Cepsuc-nposaingep npunoxeHus 6onbluvx gaHHeix (BDAP)

Cepsuc-nposanaep
BU3yanusauuu
BOMbLUMX AaHHbIX
(BDVP)

CepBuc-nposangep
AOCTYNa K Gonblumm
OaHHbIM {BDACP)

Cepauc-nposangep
npegobpaborkn
BOonbLUMX AaHHBbIX
(BDPreP)

Cepeuc-nposangep
aHanvTUku GonbLumx
AaHHbix (BDANP)

epeuc-Tposanaep
cbopa konnekuui
BONbLUMX AaHHbIX
(BDCP)

MNpeobpasoBatb
AaHHble

Ony6rnuvkoBatb
CTaTyC AaHHbIX

Cesizatb
aHanuTn4ecKyto
NOTNKY

Mepenatb naHHbIE

Haittu nerounnk
AAHHDBIX

Banugupoeatb
AaHHble

dopmaTtnpoeaTtb

Cobparb AaHHble pesyneTar aHanusa

OuucTuTh AaHHble

PerucTpuposarts
n 6ycepusvposarb
AaHHbIe

Arpermposatb
AaHHble

N /

PucyHok 6 — Buabl gesitensHocTu nogponen BDAP

7.2.2 Nogponb: cepBuc-npoBanaep coopa KonreKkuuin 60MnblLINX OAHHbIX

Moaponb, BDCP cepeuc-npoeangepa npunoxeHust 60nbumnx gaHHbiX obecneymBaeT cOop KOnnekuuin
OGonbLUMX AaHHbIX OT NpoBanaepa AaHHbIX. TakUM CEPBUC-NPOBANAEPOM MOXKET ObITh OOLLMIA CEPBUC, NPeno-
cTaBnsiembli pannoBbIM CEPBEPOM, UNK BeB-cepBepOM ANA NpUema UM BbINOSIHEHUA KOHKPETHLIX HABOPOB
AaHHbIX, UK CNELManu3npoBaHHbIM CEPBUCOM, NPeAHA3HAYEHHbIM A5 U3BNEYEHNA AaHHbIX MU NOYyYeHNs
AaHHbIX B hopme nyLl-yBeaOMSTEHUI OT NpoBangepa AaHHbIX.

Moapons BDCP BknovwaeT cneaytowime Buabl AEATENLHOCTH:

- «HaWTW UCTOYHMK AAHHbIX» — HamnpaefeHa Ha MOUCK U XPaHEHUE METAAAHHBLIX UCTOMHUKOB AaHHBbIX,
KOTOpbIE MOXHO UCMOMbL30BaTh AnA cbopa u/mnu xpaHeHus JaHHbIX;

- «cobparb gaHHble» — HanpaeneHa Ha npeobpasoBaHue AOCTYMHbIX AaHHbIX (Hanpumep, Bed-
[OKYMEHT, AaHHble 6nora u 1. 4.) B hopmy, KoTopast MOXeT BblTb 06paboTaHa cuctemon;

- «perucTpupoBaTb n Bydbepn3npoBaThb AaHHbIE» — HanpaBfieHa Ha COXPAHEHUE JaHHbIX B PEECTpe
JaHHbIX UMW BPEMEHHOE XPaHEHME AaHHbIX NePe X nepegaden ApyruM 3agadam unm npoueccam.

7.2.3 Nogponb: cepBuc-npoBanaep npengodbpadboTku 60NbUNX JAHHbIX

Moaponb BDPreP cepeuc-npoangepa npunoxeHus 60nbLUMX AaHHbIX obecneunBaer noaroToBKy He-
00paboTaHHbIX AaHHbIX K MPOBEAEHMIO aHanNu3a.
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Mogpons BDPreP Bkniovaer cnegylowme Buabl A€ATENLHOCTH:

- «npeobpasoBaTthb JaHHbIE» — HanpaeneHa Ha npeobpasoBaHUE JaHHLIX UKW MHOPMaLUN N3 0GHOTO
¢dopmara B Apyron;

- «BanuanpoOBaThb AaHHbIE» — HaMNpaBfieHa Ha 0B6ecnevYeHne KOPPEKTHOCTM AAHHbIX C UCMONb3OBAHUEM
AOMYCTUMbIX YCITOBUM, TAKUX KK KOPPEKTHOCTL, 3HAYMMOCTb, 6€30NacHOCTb U KOH(PMAEHUMANbLHOCTL U T. A4.;

- «OYMCTUTBb JaHHLIE» — HanpasfieHa Ha 0OHAPY>KEHNE HEKOPPEKTHOW YacTU AAHHBIX M UX UCTIPaBNEHUE
NyTEM 3aMEHbI, UBMEHEHWSA UNW YA ANEHUS;

- «arpernpoBarb JaHHble» — HamnpasneHa Ha 0ObeanHeHne aByx unu 6onee HabopOB AaHHbIX B O4AUH
CBOAHbLIA HAOOP AAHHBIX.

Banugaumio n o4McTKy AaHHbIX CneayeT NpoBOAUTL C yH4ETOM TPEBOBAHMI CUCTEMBI MEHEIKMEHTA Ka-
YecTBa JaHHbIX.

7.2.4 Mogponb: cepBUC-NpoBanaep aHasIMTUKN 6ONbLINX JAHHbIX

Moapons BDANP cepBuc-npoBanaepa npunoxkeHns 60nbLUNX AaHHbIX 06ecneymBaeT aHanus 6onbLunx
JaHHbIX B COOTBETCTBUU C TPEBOBaHMAMU, NPEeAbABAAEMBIMU K HUM, A4S NOMyYeHusa nHgopmaumm, Kotopas
COOTBETCTBYET TEXHUYECKOW LIENN.

Bupa gearensHoctn BDANP npeacraensaeTr coboli B3aMMOCBA3aHHOE aHaANUTUYECKOe NOrn4eckoe aei-
CTBUE, KOTOPOE BKMIOYAET MOAENUPOBAHME NPOLECCOB 06paboTKn AaHHbLIX B COOTBETCTBUM C NOTUKOW, Npea-
HasHa4YeHHON AN U3BNevYeHnsa MHAPOPMaL MM U3 JaHHbIX, HA OCHOBE NMPEAbABNSAEMbIX K MPUIIOXKEHNIO TPEOO-
BaHWA.

7.2.5 NMogponb: cepBuc-NnpoBangep Bu3yanusauum 60nblLINX JaHHbIX

Moapons BDVP cepBuc-npoBangepa nNpunoxeHus O60nbLUMX AaHHbIX obecneynBaer npeacraBneHue
notpedbutento 6onbLIMX AaHHLIX UHOpMaLUM 06 MCTOYHMKE JaHHbLIX MM Pe3ynsTatoB aHanusa. Llenbio yka-
3aHHbIX BUAOB AEATENBHOCTM ABNSAETCA POPMATUPOBAHME U NMPEACTABEHNE AaHHbIX TakuM 06pasom, 4YToOhl
Obina obecnedeHa onTumarnsHas nepegada kak 3Ha4eHus1, Tak U CMbicna.

BDVP BkniovaeT crnegyowme suabl 4EATENbHOCTU:

- «onybnmKoBaTb CTaTyC AaHHbLIX» — HaMpaBfeHa Ha ONUCAHNE COCTOSIHMA AaHHbIX B XpPaHUNMLLE AaH-
HbIX M BKITIOYAET pasnuyHble BUALI BU3yanu3aumm, KpuTepumn knaccuukaumm u T. 4.;

- «(bopmaTupoBaThb pesynbsrar aHanu3a» — HanpagfeHa Ha )opMaTMpoBaHne 00pPaboTaHHbIX AAHHLIX C
Lenbto HaaexkHon N 9PEKTUBHOW KOMMYHMKALMMW W BKIOYMAET BU3yarbHOE NPEACTaBfieHNE, HanoOXeHe U T. 4.

7.2.6 Moaponb: cepBuUc-NnpoBangep AocTyna K 60nbwnM aHHbIM

Moaponb BDACP cepBuc-nposangepa npunoxeHusi 60nbLIMX gaHHbIX 06ecnevnBaeT 00OMeH AaHHbIMM
MEXAY MPUIOXKEHMEM OONbLUMX AaHHbLIX U NpOBangepom BONbLUMX AaHHbIX unu notpebutenem BonbLMX
JaHHbIX.

BDACP BknioyaeTt Bua AeATENLHOCTU «nepeaatb AaHHble» (Transfer data), HanpaBneHHONW Ha nepeaayy
unu nepesanucb 60NbLWNX AaHHLIX U3 OQHOW CMCTEMBI B Apyryto, obecneunsas ux LENOCTHOCTb, HEMPEPDIB-
HOCTb U 3aLUULLEHHOCTb, a TaKKe KOH(PMAEHUMANbLHOCTL Nepeaayn aHHbIX.

7.3 Ponb: cepBuc-npoBangep cpeabl 06paboTku 60NbWKNX OaHHbIX

7.3.1 O6mMe nonoxeHun

Pons BDFP cocTout M3 0gHOro MM HECKOSBbKUX MepapXMyeckn OpraHu3oBaHHbIX IK3EMMNAPOB KOMMO-
HEHTOB apxXUTEKTYpbl BonbLUMX AaHHbIX. [1pKu 3TOM He TpebyeTcs, YToObl BCE 9K3eMMNNSApbl HA JAHHOM YPOBHE
nepapxumn peanusoBanu OgHY U Ty XKe TEXHONOTIO.

MpumevyaHue — Ha npakTuke GoONbLUMHCTBO peanusaumii GonblUMX faHHbIX NpeAcTaBnsior cobolt rmbpua-
Hble CUCTEeMbI, codeTatollme pasnuyHele TEXHOMOTMYECKUME MOAXOAL! NS oGecneveHnst TMOKOCTU MU Y O0BMNETBOPEHNS!
BCero crekTpa TpeboBaHUil cepBUc-TpoBaigepa NpunoxeHust GonbLUMX AaHHbIX.

Ponb BDFP BknovaeT crnegyowme Tpu nogponu (CM. pUCYHOK 7):

- cepBuc-npoBanaep MHPPacTpPyKTypbl 60MNbLINX AaHHLIX (CM. 7.3.2);
- cepBuc-npoBanaep nnatopmbl 60MNbLIMX AAHHBLIX (CM. 7.3.3);

- cepBuc-npoeaiaep o6pabotkm 6onbLIMX AAHHBLIX (CM. 7.3.4).
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/

Cepauc-nposangep
WMHGPACTPYKTYpbI
6onNbLIMX AAHHBIX

(BDIP)

Cepauc-nposangep
nnatcpopmbl
BONbLUNX AaHHbIX
(BDPiaP)

Cepsuc-nposainaep cpeabl 06pabotkun 6onblumx AaHHbLIX (BDFP)

Cepsuc-nposangep
06paboTku
60onbLIMX AaHHBIX
(BDProP)

O6paboTka

Onepuposatb

pecypcamm opI'aHMSOBaTb AaHHble

JaHHbIX B NaKeTHOM
pexume

ObpaboTka

CoxpaHuTb/u3Bneyb
A@HHbBIX B MOTOKOBOM

AaHHble

Pacnpegenuts
OaHHble

pexume

MepeaaTb/nony4unts
OaHHbIe

\_ )

PucyHok 7 — Bugabl AeATenbHOCTM NoAponen cepauc-npoaifiepa cpebl 06paboTki GonbLUMX JaHHEIX

7.3.2 Nogponb: cepBuc-npoBanaep MHPPACTPYKTYPbl 60NbUINX JaHHbIX

Moaponb BDIP 6onblumMx aaHHbIX cepBuc-npoBangepa cpeabl 006paboTtkn 6onbLUnX AaHHbIX 06ecnevu-
BaeT NpeaoCcTaBneHne CUCTEMHbIX PECYPCOB, BKOYas CUCTEMHLIE CpeacTBa (Hanpumep, CeTU, KOMMNLIOTEPDI,
XpaHunuuia u T. 4.) u Puanveckyto cpeay (Hanpumep, KOMMbIOTEPHLIE 3anbl, ANEKTPONUTaHNE, KOHAULMOHEPSI
nT. 4.).

Moaponb BDIP Bknoyaer cneayowme Buabl A€ATENLHOCTH:

- «onepupoBaTb pecypcamuy — HanpasrieHa Ha 06paboTKy Mnn KOHTPONb hU3NYECKUX UK BUPTYarb-
HbIX PECYPCOB;

- «COXPaHUTL/U3BMIEYb AAHHbLIE» — HAMpPaBieHa HA COXPAHEHUE N U3BNEYEHNE AAHHbIX U3 XPAHUINLLA;

- «nepenarb/nony4nTb AaHHbIE» — HanpasfieHa Ha Nepeaaqvy AaHHbIX M0 CETU M AOCTaBKy nonyyarento.

7.3.3 Noaponb: cepBuc-npoBangep nnatpopmbl 6ONbLINX AAHHbIX

Moaponb BDPLaP cepeuc-npoBaiigepa cpeabl 06pabotkn 6onbLUMX AaHHbIX, KOTOpas obecneymBaer
npegocTaeneHue nnargopm ans opraHusauum u pacnpeaenerHmsa 60nbLUMX JaHHbIX B paMKax UHPPacTpyKTy-
pbl BOMbLUMX AaHHbIX U BKITOYAET CNeayowme BUabl AEATENbHOCTH;

- «OPraHn3oBaThb AaHHbLIE» — HAMpPaBieHa Ha paHXXUPOBaHUE, MHAEKCALMIO U CBA3bIBAHWE AaHHLIX CMO-
cobamu, npegHasHa4YeHHbIMU A58 KOHKPETHBIX NPUIOXKEHWUI N aHANUTUKMK;

- «pacnpegennuTb AaHHbley — HamnpaBfieHa Ha pacnpefeneHue AaHHbIX Mexay pecypcaMmu uHdpa-
CTPYKTYpPbI, YTOObI MaKCMMarnbHO NOKanM3oBaTb AaHHblEe AnA obecnevyeHnss HeobxoaMMOro ypoBHA NPOU3BO-
AUTENBHOCTU pacnpeaeneHHbIX BbIMUCTIEHWIA.

7.3.4 Nogponb: cepBuc-npoBangep oo6padboTkm 60NbLINX AAHHbIX

Moaponb BDProP cepeuc-npoaiiaepa cpeabl 06paboTtkn 60nbLUMX AaHHbIX 00ecnevnBaeT NoaaepPxKy
BbIYMCIAUTENBHLIX M aHANMUTUYECKMX NPOLIECCOB ANA BUAOB AEATENLHOCTH, BEINOMHAEMbIX CEPBUC-NPOBane-
POM MPUNOXKEHNS BOMbLUMX AAHHbIX.

Moapons BDProP skniovaet cneaytowime Buabl AEATENbHOCTU:

- «06paboTKa AaHHbLIX B MAKETHOM pexxumey — 0bpaboTka GonbLUMX NOPLUMIA AaHHbIX 6€3 obecneveHust
HenpepbIBHOCTU 00paboTku. MNakeTHas o6paboTka MCMNONb3yeTCs, Koraa BpeEMs OTKINMKA HE AABIISIETCA KPUTUY-
HbIM. MakeTHas 06paboTka yvallle BCero cea3aHa ¢ 06beMOM AaHHbIX UMK CNOXHOCTbIO aHanu3a;
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- «0bpaboTKka gaHHbIX B NOTOKOBOM PEXMME» — HenpepbiBHas 06paboTka HEGONbLUMX MOPLMIA AAHHbIX
(kak NpaBuno, oTAesIbHbIE 3aMMCK UM SNEMEHTbI AaHHbIX). [ToTokoBas 06paboTka ucnonb3yeTcs, Koraa Bpe-
MS1 OTKIMKA SIBMNAETCSA KPUTUYHBIM, U YaLle BCEro CBaA3aHa Co CKOPOCTbIO MOCTYNNEHUS AAHHbIX.

7.4 Ponb: napTHep cepBuca 60MnbLINX JaHHbIX

7.4.1 O6me nonoxeHun

Pone BDSP obGecneunBaer noaaep XMBaoLLMiA UM BCNOMOraTeNbHbIA BUA AEATENBHOCTM MeXAy npo-
BanaepoM NPUITOXKEHNS BOMNbLLMX AAHHbIX, MPOBaRAEpPOM cpeabl 00paboTku BONbLLMX AAHHBLIX, NPOBaNAEPOM
O0nbLUMX AAHHbIX, NOTPeduTENeM BONbLUMX AAHHbLIX UM BCEMU NEPEYUUCNIEHHBIMU PONSIMU.

B akocucteme 60nblUMX AAHHBLIX BUAbI AeATENbHOCTU ponu BDSP B 06nactu 60nbLUMX AaHHbIX Bapbk-
pylOTCA B 3aBUCMMOCTM OT TUMa NApTHEPA U €ro OTHOLLEHWI C APYTMMK NapTHEPaMU, C UX PONSIMMN.

Ponb BDSP BkntovaeT cnegylowme Tpu Nogposin, Kak NoKasaHo Ha pUCyHke 8:

- paspaboTunk cepuca BOnbLUMX AaHHbIX (CM. 7.4.2);

- ayautop 6onbLUMX AaHHbIX (CM. 7.4.3);

- OPKEeCTpaTop CMCTEMbI DONbLUUX AAHHbIX (CM. 7.4.4).

/ MapTHep cepsuca 6onblunx AaHHbIX (BDSP) \
PaapaboTumk cepeuca AyauTop BOMbLIMX OpkecTparop cucTembl
BOMbLIMX AaHHbIX naHHbIX (BDA) GOMbLNX AAHHBIX
(BDSD) (BDSO)

OnpegenuTs TpeboBaHus
K NPUMOXEHUIO

Paspa6oTarts, co3aarb 1 Mposectu ayaut
obecneunTb conpoBoOXaEHNE
KOMMNOHEHTOB CepBuca OnpenenwTb AENoBo

npouecc

Ony6nukoeaTtb
pesynbTatel ayauTta

Onpepenutb TpeGoBaHnA
K CUCTEMHOIA apXuTEKTYpe

Komnoanums cepsucos

OnpenenuTts
TpebosaHus k 6eaonacHocTv
NepCOHasIbHbIX AaHHbIX

TecTupoBaHue cepBUcoB

Onpegenuts
TpeGoBaHUA 1 Nokasatenu
Ka4yecTBa AaHHbIX

- /

PI/ICyHOK 8 — Buabl gesarenbHocTh ¢ 60NbLUMMKN AaHHbIMMU, OTHOCALWMeCH K nogponam napTHepa
cepBuca BonbLUNX faHHbIX

7.4.2 Nogponb: pa3paboTumnk cepBuca 60MbIINX AAHHbIX

Moapons BDSD naptHepa cepeuca 6onbLuMX gaHHbIX 00ecneunBaeT NpoeKTupoBaHue, paspabdoTky, Te-
CTMPOBAaHWE M NOAAEPXKKY peanusauun cepsuca BonbLUnX JaHHBIX, & TAKKE CONPOBOXAEHNE Npouecca pea-
nusauuu cepeuca BonbLUINX JaHHbIX.

Mogpons BDSD BkniovaeT cregyowmne Buabl 4eATENbHOCTU:

- «paspabotartb, co3garb U 06ecneunTs CONPOBOXIEHWE KOMMOHEHTOB CEepBUCa» — HanpasfieHa Ha
pa3paboTky U co3gaHue NPOorpamMMHbIX KOMMNOHEHTOB, KOTOPbLIE SBMSKOTCA 4acTbi0 Npouecca peanusauuu
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cepBuca B0onblUMX AAHHbIX, a TaKkkKe Ha NpeaocTaBneHne pekoMeHAauuin no COBEPLUEHCTBOBAHUIO 3TOrO
npouecca,;

- «KOMMO3ULMSI CEPBUCOB» — HamnpasfieHa Ha KOMNO3ULMUIO CEPBUCOB C UCMOMNb30BAHUEM CYLLECTBYIO-
LUUX CEPBUCOB NYTEM peanuaaumm OyHKUUI NOCPEAHNYECTBA U UX arperauuu;

- «TECTUPOBAHUE CEPBUCOB» — HaNpaBfeHa Ha TECTMPOBAHME KOMMOHEHTOB U CEPBUCOB, CO3AAHHbIX
pa3paboTunkomM cepauca 60nbLUNX AAHHbIX.

7.4.3 Nogponb: ayauTop OONbLUMX OAHHbIX

Moaponb BDA naptHepa cepeuca 6onblunx gaHHbIX 06ecneyunBaeT NpoBeAeHNE ayanTa BONPOCOB npe-
[OCTaBMNEHMSA N UCNONB30BaHUSA CEPBUCOB BOMbLUNX AAHHbIX.

Moapons BDA oxsaTbiBaeT TakMe BOMPOCHI, KaKk AOCTOBEPHOCTb UCTOYHUKOB AaHHbIX, BbINOSIHAEMbIE
onepaumMu, NPOU3BOAUTENbHOCTb, 3aLUMLLEHHOCTb U KOH(IUAEHUMNATNBHOCTL NEPCOHANbHbIX AAHHBLIX, a TaKkKe
NpoBEPSIET COOTBETCTBUE 3a4aHHOMY Habopy KpUTEPUEB ayauTa.

MpuMevyaHue 1 — CylecTBYHOT pasnuyHble cneyudukauun Ans Kputepues ayauta, Hanpumep B [8] pac-
CMOTPeHbI Bonpockl 6ezonacHocTy.

Moaponb BDA BknovwaeT cnegyowime Buabl 4EATENLHOCTU:

- «NPOBECTU ayaAUT» — HanpaBlieHa Ha 3anpoc UMK NonyyYeHne pe3ynsratoB ayauta, NPOBEAEHUE He-
00Xx0AMMOro TECTUPOBAHUA CUCTEMbI UNN AaHHbIX, NOANEXALMX ayauTy, a TaKKe NonydeHue pesynbraroB
ayauTa nporpaMMHbIM NyTEM;

- «onybnukoBaTh pe3ynbraTbl ayanta» — HarnpaBneHa Ha NpeaocraBfieHne OKYMEHTUPOBAHHOIMO OT-
yeTa O pesynbrarax NpoBeAeHUs ayauTa.

MpumevyaHune 2 —Togponb BDA obecnednBaeT OLEHKY kadecTBa AaHHbIX, ONpeaerieHne U OLEHKY YPOBHEN
cepBHUca Ka4yecTBa AaHHbIX, HENPepbIBHOE U3MEPEHNEe N KOHTPOIb KayecTBa JaHHbIX.

7.4.4 Mogponb: OpKecTPaTop CUCTEMbI OONbLINX AAHHbIX

Moaponb BDSO naprHepa cepeuca 60nbLUMX AaHHBLIX 0OecneumBaeT ONnMcaHue OCHOBHbIX TpeboBaHui
K cucteme, Bknodas TpeboBaHmns K NONUTUKE, CTPaTErMyecKoMy ynpaBneHuio, apxXuTEKType, pecypcam, a Tak-
ke TpeboBaHun BusHeca U MOHUTOPUHT BUAOB AEATENBHOCTU ANA 06ecnedYeHmns COOTBETCTBUSA CUCTEMbI 3TUM
TpeboBaHusM.

Moapons BDSO BknovaeT cneayowme suabl 4EATENbHOCTU:

- «onpeaenuTb TpeboBaHUA K NPUMNOXKEHUIO» — HaNpaBlieHa Ha onpeaeneHue obwmux TpeboBaHui, Ko-
TOPLIM JOKHO YA 0BNETBOPATL NPUNOXKEHUE BOMbLUNX AAHHbIX;

- «onpeaenuTb AENOBON NMPOLECCY — HaMpasfeHa Ha onpeAeneHne 4YacTu4Ho ynopsagodeHHoro Habopa
BUAOB AEATENLHOCTU B pamMKax NpoekTa, KOTOPbIE MOTYT ObITk BLINOMHEHLI ANS1 peanu3aumm onpeaeneHHoun
LienM NpoEeKTa MIn YacTu NPOEKTa U AOCTUXKEHMS HEKOTOPOIO OXKMAAEMOTO KOHEYHOTO pesynbTaTa;

- «onpenenuTb TPEBOBaHUSA K CUCTEMHON apXMTEKTYPE» — HanpasreHa Ha onpeaeneHne KoHUenTyarnb-
HbIX TPEBOBaHMIM K CTPYKTYPE, PYHKLUNOHMPOBAHUIO N OBMMKY CUCTEMBI BOMBLUMX AaHHBIX;

- «onpepenuTb TpeboBaHms kK 6€30NaCHOCTU NEPCOHANBHLIX AaHHLIX» — HanpaBfeHa Ha onpegeneHne
TpeboBaHWI K 3aLLMLLEHHOCTU U KOH(PUAEHUMANBHOCTM NEPCOHANbHbIX AAHHBLIX C TOYKU 3pEHUs cTpaTernye-
CKOro ynpasneHus;

- «onpenenuTb TPeBOBaHUA U NOKA3aTENN KAa4eCTBa AaHHbIX» — HaMpasfeHa Ha NOBbILLEHUE OCBEAOM-
NEHHOCTU O KaA4YeCTBE AaHHbIX, a TaKkKe Ha onpeaeneHue GusHec-npaBuin, TpeboBaHMIn 1 METPUK KaYecTBa
OaHHbIX.

7.5 Ponb: cepBuc-npoBangep 0ONbUKNX AAHHbIX

Ponb BDP noseonsiet caenatb AaHHble AOCTYNHbIMUK Kak Ans cebs, Tak u ana agpyrux. BeINnonHss cBow
ponb, BDP noseonsieT hopmupoBatb abCTpakTHOE NpeacTaBneHne pasnuyHbiX TUNOB UCTOYHUKOB AaHHbIX,
Takux Kak HeobpaboTaHHbIE AaHHbIE UIW AaHHble, paHEE NpeoOpa3oBaHHbIE APYroW CUCTEMON, U NO3BONAET
Aenarb UX gOCTYMNHbIMU YEPE3 pasNUYHble PYHKLUMOHANbHbLIE UHTEPXENCHI.

MpumevyaHnume 1 — KoHuenuus BDP He sBNsieTCA HOBOWA, NMOCKONbKY Gornee LUMpoKUue BO3MOXHOCTU cbopa u
aHanusa gaHHbIX OTKPbIBAOT HOBble BO3MOXHOCTMW A5 MPeAoCTaBeHWs 3HAa4YUMbIX AaHHbIX.

Ponb BDP BknovaeT cneayowme suabl 4EATENBHOCTU (CM. PUCYHOK 9):
- «cAenartb JaHHble JOCTYMHLIMU» — HanpaBfneHa Ha OTKPLITUE I PacnpPOCTPaHEHUE UCTOYHUKA AaH-
HbIX 32 Npegensl NepBoHaqYansHO NPeaHa3HaYEHHOW CUCTEMBI;
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- «abCcTparnpoBarh TUM MCTOYHMKA JaHHbIX» — HanpaBsrieHa Ha nyGnukauuio MeTaaaHHbIX Unu Kkatanora
[AHHbIX C LIENbI PaCNPOCTPAHEHUs AaHHbIX YEPE3 PEECTP.

- A

Cepsuc-npoBangep 6onblimx gaHHeix (BDP)

Cpaenatb AaHHble AOCTYMHbIMU

A6CTpaFMpOBaTb TUN NCTOYHUKA OaHHbIX

- %

chyHOK 9 — Buabl 4eaTenbHOCTM ¢ OONbLUNMK AaHHBIMW, CBA3aHHbIE C cepamc—npoaaﬁnepOM OonbLUNX AaHHbIX

MpumevyaHne 2—Tlpy NpefocTaBneHnn aHHbIX ApyruM nuuam ponb BDP MoxeT obGecnednBaTh oTcnexusa-
HWe AaHHbIX U yNpaBreHne BbIBIEHHbIMU NpobremMamu kadecTBa AaHHbIX B COOTBETCTBMU € TpeboBaHUAMM Mo ynpaBsne-
HWIO Ka4eCTBOM JaHHbIX.

7.6 Ponb: notpe6utenb 60nbWwWKUX OAaHHbIX

Ponb BDC obecneunBaet nonyvyeHme pe3ynstatoB paboTbl CUCTEMbI O0MbLUMX AAHHbIX.

B0 MHOMMX OTHOLLEHUAX OHA ABNAETCA NofyvaTenem Tex ke PyHKUMOHANbHbIX NHTEPENCOB, KOTOPbIE
cepBuc-npoBangep 00nbLUMX AaHHLIX NPEAOCTABMSAET CEPBUC-NPOBANAEPY NPUITOKEHMI ANA OONbLIMX AaH-
HbIX. [locne Toro kak cuctemMon 6onbLMX AaHHbIX OyayT onpeaeneHbl 3Ha4YEHNST MCXOAHbIX AAHHbIX, CEPBUC-
npoBangep NpunokeHuss 6ONbLUMX AaHHLIX B Nocregylowem obecneynBaeT npegocraBneHme notpebutento
B60NbLUMX AaHHbIX (PYHKLMOHASbHLIX MHTEPAENCOB COOTBETCTBYHIOLLETO TUNA.

Ponb BDC BkntovaeT criegyrowime suabl 4eATenbHOCTM (CM. pucyHok 10):

- «UCMonb30BaTh DOMbLUME AAHHBIE» — HaMpaBfieHa Ha MCNOMb30BaHME PE3yNbLTaTOB aHanusa 6onb-
LWMX OaHHBIX UKW UCNOMb30BaHUE UHTEPMENCOB NPUMOXKEHUS, NPEAOCTABNASEMbIX MPOBaNAEPOM NPUIIOXKe-
HUS BONbLUMX AaHHbIX A8 AEN0BbIX Lene noTpedbutens 60nbLUnX faHHbIX;

- «OLEHUTb BONbLUME JaHHbIE» — HaMNpPaBfeHa Ha OLEHKY KayeCcTBa O0MbLUNX JaHHbIX MU NPUIOXKEHU I
O0nbLUMX AaHHBIX B KAYECTBE 0OpaTHOW CBA3MN.
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4 N

Motpebutens 6onblmnx aaHHbIX (BDC)

Wcrnonb3osath 6onbluve AaHHble

OueHuTb bonblune gaHHble

o /

chyHOK 10 — Buabl festenbHoCTH ¢ 60MNbLWLNMMM AaHHBIMU, CBSI3aHHLIE C n0Tpe6|/|Ter|eM OonbLUNX AaHHbIX

8 CkBO3HbIe acnekTbl

8.1 O6u e nonoxeHusa

K CKBO3HbIM acrnekTam OTHOCST:

- Ge3onacHOCTb GOMbLUMX AAHHBIX U KOH(PUAEHUMANBHOCTL NEPCOHANbHbLIX AAHHbIX — YKa3aHHbI
acrekT KacaeTcsl TOro, Kak CUCTEMbI M AAHHbIE 3aLLMLLIEHbI OT pUCKa MyTEM COXPAHEHUS UX KOHpUAEHUMANb-
HOCTW, LIENIOCTHOCTM U AOCTYMHOCTM, a TAKXe TOro, Kak NepcoHarnbHble JaHHbIE 3aLUMLLEHBI OT HECAHKLMOHU-
POBaHHOIO UCMOJIb30BAHUS;

- OMepaTUBHOE yrpaBfeHne JaHHbIMU — yKa3aHHbIN acnekT OTHOCUTCA K TOMY, Kak CUCTEMHbIE KOMMO-
HEHTbI U PECYPChI BbIAENAOTCA, HACTPAUBAIOTCS, UCMOSb3YOTCSH U KOHTPONIUPYHOTCS;

- cTpaTernyeckoe ynpasneHue JaHHbIMU — YKa3aHHbI acnekT OTHOCUTCS K TOMY, Kak JaHHbIE KOHTPO-
NMPYIOTCSA 1 YNPaBMSAOTCA B CUCTEME Ha MPOTSHKEHUN 3TAMOB UX XKU3HEHHOTO LIMKNA.

8.2 be3onacHOCTb 6ONbLWKNX OAHHBLIX U KOH(PUOEHUNANIBHOCTb NEePCOHaNbHbIX OAHHbIX

Bonpockl 6e3onacHOCTM GONbLUMX AaHHBIX U KOHPUAEHLUMANBHOCTM NePCOHanbHbIX AaHHbIX 3aTparu-
BalOT BCE OCTarnbHbIE PONKU U MOAPONU B dKOCUCTEME BOMbLUMX AaHHbIX U (PYHKLMOHANBHBLIX KOMMNOHEHTAX
3TANOHHON apXUTEKTYPbl OONbLUMX AaHHbLIX. BE30NacHOCTb U KOHUAEHLUMANBLHOCTL NEPCOHArbHBLIX AaHHbIX
TECHO CBSsi3aHbl C OPKECTPATOPOM CUCTEMbI BOMbLLMX AaHHbLIX B YaCTW NOMNUTUKK, TpEOGOBAHUI U NPOBEAEHUS
ayauTa, a TakKe CepBUC-NpoBaiaepom cpeabl 06paboTku 6oMnbLUMX AaHHbIX U CEPBUC-NPOBaiiaepom nHdpa-
CTPYKTYpbI 60MbLUMX AaHHbLIX B 4aCcTK pa3paboTku, pa3BepTbiBaHUS W 3KCNNyaTaLunu CUCTEMBI.

Mpobnemartuka obecrnevyeHns 6€30NacHOCTM BONbLUMX AAHHbIX BKIIOYAET:

- KOHbUAEHUMANBHOCTb, 00ecneYnBaloLLy0 HEOCTYMNHOCTbL CUCTEM MINKM AaHHbIX HEABTOPU3OBaHHbLIM
nuuam, opraHu3aLmsim unu npoLeccam;

- LIeNOCTHOCTb, 00ecneynBatoLLy0 TOYHOCTb U NOMHOTY CUCTEM U AaHHbIX;

- [IOCTYMHOCTb, 00€eCMNeYMBatoLLYy0 AOCTYNHOCTb CUCTEM U AaHHbLIX U BO3MOXHOCTb MX UCMOMNb30BaHUS
aBTOPU30BaHHLIM OpPraHoM Nno TpeboBaHuIo.

Mpobnematnka obecnedyeHnsi KOHPMAEHUMANBLHOCTM MEPCOHAanbHbIX AaHHLIX B CMCTEMAax OONbLUMX
[JaHHbIX BKITHOYAET:

- HECBSA3bIBAEMOCTb, 006€eCneunBaloLLyt0 rapaHTUIO TOr0, YTO CyOBLEKT MEepCOHarnbHbIX AaHHbIX MOXET
MHOFOKPaTHO MCMOMNb30BaTb PECYPChl UMW YCRyrn, NpuU 3TOM ApYrue cyObeKTbl HE CMOTYT CBS3aTb 3TW BUbI
MCNonb30BaHNs BMECTE;

- NPO3paYHOCTb, 06ecneynBaloLLyO OCTUXEHNE HAANEXKALLETO YPOBHSI ICHOCTU NpoLeccoB 06paboTku
[ aHHbIX, UMEIOLUX OTHOLLIEHNE K NEPCOHarbHbLIM AaHHbLIM, C TEM 4YT0ObLI c6op, 06paboTka 1 UcnonbL3oBaHue
NHpopmaLum Mornu ObITb MOHATHLI U BOCCTaHOBMEHbI B Nt000e Bpems;
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- BO3MOXHOCTb NIETMTMMHOTO BMELLATENbLCTBA, 00€CneYnBaloLLyIO rapaHTUIO TOr0, YTO CyObLEKThLI NEPCo-
HanbHLIX AaHHBIX, ONEPaTopbl NEPCOHANbHBLIX AaHHbIX, 06PaboTUMKKN NEPCOHANbHbLIX AaHHLIX, a TaKKe Haj-
30pHbIE OpraHbl MOTYT BMELLUMBATLCA BO BCE Npouecchkl 06paboTkm AaHHbIX, CBA3AHHbIE C NEPCOHANbHLIMM
AaHHbIMK [28], [29].

8.3 OnepaTuBHOE ynpaBreHne AaHHbIMU

Takue xapakTepucTUku BOnbLUMX AaHHbIX, KAk 06bEM, CKOPOCTb, pa3Hoobpasne n M3MEHUNBOCTb, TPE-
OYIOT yHMBepcanbHOM NnatdopMbl yNpaBrieHWs CUCTEMON U NPOrpamMMHbIM 0BecnevyeHneM ans peLueHust
3aga4y NpPeaocTaBrieHusl, HACTPOWKN U yNpaBeHUs NPorpamMmmHbIM oBecrnedeHnem n nakeTHoi obpaboTkon,
MOHUTOPUHIa NMPOM3BOANTENBHOCTYU, a TAKKe YNPaBMNEHUS pecypcamiu U NMPOM3BOAUTENBHOCTLIO. OnepaTus-
Hoe ynpasneHue BoNbLUMMM JaHHBIMU BKIIOYAET pELLEHUE 3a1a4, CBA3AHHbIX C CUCTEMON BOSbLUMX AaHHBIX,
HEeMnocpeCTBEHHO AaHHbIMU, 6€30NaCHOCTbIO AaHHBIX U KOH(MAEHUMANBHOCTLIO NMEPCOHANbHBIX AaHHbIX C
YUYETOM MX MacLITabupoBaHuUs NPW COXPaAHEHUM BLICOKOTO YPOBHS KauyecTBa AaHHbIX 1 BesonacHoro gocryna.

MpobBnematuka obecneveHnss onepaTMBHOIO ynpasneHus GONbLUMMK JAaHHLIMU BKIIOYAET creayloLwue
BOMPOCHI:

- BblJIENEHNE PECYPCOB — AEATENLHOCTL MO KOHDUIYPUPOBAHNIO CUCTEMHbBIX PECYPCOB IS NOAAEPKKU
PeLUEHUs] KOHKPETHOM 3a4a4n; MOXET BbIMONTHATLCA HA HECKOTNBbKMX YPOBHSIX apXMTEKTYPbI CUCTEMBI OT Bblae-
NEHNs1 peCYpPCOB A1 BUPTYarbHbIX MAaLLUWH 10 BblAENEHUS PECYPCOB AJIs1 KOHKPETHOTO 3aA4aHusi Ha OIHOM WS
HECKOINbKMX y31ax; ykasaHHble MEPONPUATUS BKIOHAIOT 9¢pheKTUBHOE UCNONb30OBaHNE U KOHDUTYPUPOBAHUE
pecypcoB Ans NoAAEP> KN PELUEHUS OAHOMN UK HECKOMbKMX 3adav;

- KOHbUrypauus — obecneunBaeT HaANEXaLLy0 HACTPOWKY NapamMeTpoB BHYTPU CUCTEMHbIX KOMMOHEH-
TOB NS AOCTWKEHUSI ONTUMANbHOTO hYHKLIMOHUPOBAHMS U UCNONb30BaAHMS CUCTEMHbIX PECYPCOB;

- ynpaBneHue naketamm — obecneunBaeT ynpasrneHne 6a3oBbiMM HaGopaMu NakeToB AN CUCTEMHbIX
KOMMOHEHTOB C LIENbIO AOCTMKEHNS Tpebyemor 6e30MacHOCTM U IKCMyaTaLUMOHHOW HAAEXHOCTU CUCTEMBI;

- ynpaBrieHue pecypcamu — 06ecneynMBaeT UCMONb30BaHWE PECYPCOB CUCTEMbI ANS MOAAEPXKKN pas-
NUYHBIX pabo4Kx Harpy3oK ¢ y4eTOM MX NPUopuUTeTa.

8.4 Ctparernyeckoe ynpasrieHue AaHHbIMU

CTparermyeckoe ynpasreHue JaHHbIMU NpeacTaBnsier coboi BbICOKOYPOBHEBLINM MPOLECC NNaHMpoBa-
HUA U peanusaynmn AeATENsHOCTU UCNOMTHUTENEN pPasnNUYHLIX PONe U NOgPONENn, HanpaBnNeHHblt Ha co3aa-
HWE HOBbIX LEHHOCTEN U 3hheKTUBHOE pearnpoBaHUe Ha NOTPEOHOCTM OpraHn3auuu.

CTtparermyeckoe ynpasneHUe gaHHbIMK onpegenserca u obecnednsaeTtca nytem hOpMUMPOBAHUS:

- cTparterum opraHusauuu, CBA3AHHOW C ynpaBfieHMeM AaHHbIMK U 0BecneynBaloLLen rapaHTuio Toro,
YTO JaHHbIE COOTBETCTBYIOT AEATENLHOCTU OpraHn3aunu;

- cTpaTternm ynpaeneHus Ka4eCcTBOM AaHHbIX, NPeAcTaBnaloLwe cobon Habop orpaHUYeHuin, AeNCTBUIA
1 TpebOoBaHUiA, HaNPaBNEHHLIX HA COOTBETCTBME AaHHbLIX MOKA3aTeNsAM KauecTBa, onpeaensaembix noTpedHo-
cTsaMu opraHusaummn (bonee noapobHasa nHhopmauma npegcrasneHa B npunoxenun C).

9 dyHKUMOHaNbHOE npeacraBrieHne

9.1 ®yHKUUOHArbHaaA apxuTeKkTypa

9.1.1 O6WKMe NonoxeHun

PyHKUMOHaNbHAA apxUTEKTypa ANns 6onbLUMX AaHHbIX NO3BONAET onucaTs 00NbLINE AAaHHBIE B TEPMUHAX
BbICOKOYPOBHEBOIO Habopa ypoBHEN DYHKLUUOHANbHbLIX KOMMOHEHTOB. ®YHKLUMOHANbHbLIE YPOBHW NpeacTaB-
naoT cob0on Habopbl PYHKLMOHANBHLIX KOMIOHEHTOB C aHANOMMYHbIMM BO3MOXHOCTSIMM, KOTOPbIE TpebyoTea
ANA BbIMOSIHEHUA Pa3NUYHbLIX BUAOB AEATENBHOCTM ¢ OONbLUMMKU AaHHLIMW, NPEACTABMEHHbIX B pasaene 8,
ANA PasnuyHbIX PONel 1 NOAPONEN NPUMEHUTENBHO K BONbLUMM AAHHBIM U C YYETOM cneumdukalmn n peanu-
3aUUnN apxXMTEKTYPbl BONbLUMX AaHHBIX.

PyHKUMOHANbHAA apXUTEKTYPa ONUCLIBAET (PYHKLMOHAMNBHLIE KOMMOHEHTbI C TOYKU 3PEHUS MHOTOYPOB-
HEBOW apXUTEKTYpPbI, B KOTOPOW OnpeaeneHHbIe TUMNbl (PYHKUMIA CrPyNNUPOBaHbl Ha Ka)kaoM YPOBHE, Kak Mo-
Ka3aHo Ha pucyHke 12.

Kak nokasaHo Ha pucyHke 11, ponu n Buabl 4EATENLHOCTU NOML30BATENLCKOIO NpeacTaBneHnsa 6onb-
LUMX JaHHBIX, BKIOYasa cepBuc-npoBangepa bonbmx AaHHbIX, NOTPedbuTena 60NbLUMX AaHHLIX, NapTHeEpa
cepBuca BonblUMX AaHHbLIX, CEpBUC-MpoBangepa npunoxkeHus OonblUMX AaHHLIX U CepBUC-NpoBangepa
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cpeabl 06paboTkn OOMbLUMX AAHHbLIX, PEANU3YIOTCH C MOMOLLLIO YETLIPEXYPOBHEBLIX (PYHKLUMI U/MNN MHOTO-
YPOBHEBLIX QYHKLMIA.

BDP BDC

BxoaHble Monb3oBatenbckue
AaHHble AaHHble BPP, BDC, BDSP, BDAP n BDFP
\
r-r———- -~ " —-"—-"~—"“—“"“—"“—""=—7—-——- -7 — — - A
| | MHoroypoBHeBble yHKLMN
| [ MpwknagHoi ypoBeHb 6OMbLUNX AaHHbBIX ]
| BesonacHocTtb
| | " YnpaeneHune
HTerpaums nepcoHanbHbIX CHCTENO
: [ YpoBeHb 06paboTku GOMNbLIMX AaHHBIX ] : AaHHbBIX
| |
| |
YpoBeHb nnathopmbl 6OMbLIMX AaHHbIX
| P wop A | B3auMoaencTBUE C HECKOMbKUMM
| | ypoBHAMU ANsi NOMyYeHus
| | AONOMHUTENbHBLIX BO3MOXHOCTEN
| [ YpoBeHb MHPPACTPYKTYpbl BOMbLUNX AaHHBIX ] |
| |
L a
- J

PucyHok 11 — OyHKUMOHaNbHbIE YPOBHMW 3TanNOHHON apXUTEKTYpbl OOMbLUIMX faHHbIX

Kak nokasaHo Bbiwe, BDP u BDC MOryT OblTb BHELUHUMU KOMMOHEHTAMW MO OTHOLUEHUKO K CUCTEME
B6onbLUMX AaHHbIX B Npouecce paspaboTku apXMTEKTYpbl UM BHYTPEHHUMU KOMMOHEHTaMU (MOCKOSbKY OAMWH
MOCTaBLLMK MPUITOXKEHUIA B apXUTEKTYpe BONbLUMX AAHHBLIX MOXET NPEAOCTaBNSATb BXOAHbIE AAHHbIE UMK MO-
nyyaTtb BXOAHbIE AAHHbIE OT APYroro NOCTaBLUMKa NPUIIOKEHWUI B PAMKaXx apXMTeKTypbl). [JlONOAHMTENbHAdA UH-
dropmaums 0 ConocTaBneHnmn PYHKLMOHANBHOIO NPEACTaBNEHNS STANIOHHOW apXMTEKTYPbl OONbLUMX AAHHbIX
C Apyromn 3TanoHHON apXUTEKTYPO CUCTEMHON MHTErpauuu npeacraBneHa B NpUnoXXeHum A.

B uensax onpegeneHnsi KOHKPETHOW apXUTEKTYPbI PEKOMEHAYETCS MCNOb30BaTb NEPEAOBON OMbIT, YTO-
Obl apXUTEKTOP 3a40KYMEHTUPOBAN KOHKPETHbIE (PYHKLMOHAMbHBIE KOMMOHEHTLI, 06ecnedynBamLwme nHTep-
dencobl Mexay 3TUMU YPOBHAMMU U apXUTEKTYPOI OOMbLUMX AaHHbIX.

9.1.2 MHOroypoBHeBasi apxuUTeKkTypa

9.1.2.1 O6wme NonoxeHns

MHoroypoBHeBas aTanoHHasa apxutekTypa 60nblwmnX 4aHHbIX BKIIOYAET YEThIPE YPOBHA U HAOOP (OyHK-
LI, OXBaTbIBAKOLLMX BCE YPOBHU.

YKasaHHble YeTbipe PYHKLMOHATbHbBIX YPOBHS BKITHOYAIOT:

- NPUKNaaHoOM ypoBeHb 6OMNbLUNX AaHHbIX (CM. 9.1.2.2);

- ypoBeHb 06paboTku 60nbLIMX AaHHBLIX (CM. 9.1.2.3);

- ypoBeHb nnatdopmbl 60MbLUMX AaHHbLIX (CM. 9.1.2.4);

- YPOBEHb UH(paCTPYKTYypbl 60MNbLUMX AAHHBLIX (CM. 9.1.2.5).

PyHKUMM, OXBATbIBAIOLLME PA3NTMYHbIE YPOBHM, HA3bIBAOTCA MHOTOYPOBHEBLIMU (DYHKLMAMU.

Ha pucyHke 11 npegcraBneHa MHOrOypOBHEBAA apXUTEKTypa, NPU STOM KaXkablid U3 BHYTPEHHUX yPOB-
Hel MHOTOYPOBHEBOIN apXUTEKTYpbl 6bonee nogpodHo onucaH B 9.1.2.2—9.1.2.5.

9.1.2.2 MpuknagHon ypoBeHb 60MbLUMX AAHHbIX

MpuknagHon ypoBeHb OOMbLUMX AaHHbIX NPESOCTaBNAAET (PYHKUUN NOAAEPKKM MPUNOKEHUS, BKAOYas
cOOp JaHHbIX, NOAFOTOBKY, aHANMUTUKY, BU3yanu3aumio u PyHKUUn goctyna. 3tn OyHKUMKN peanusyoTca ve-
pe3 nHTepencobl cepBuc-npoBanaepom 60NbLLINX AaHHbIX HA YPOBHE 06pabOoTKM BOMbLUMX AaHHbLIX U YPOBHE
nnaropMbl BONbLLMX AaHHbIX, a Takxke noTpebutenem 60NbLUNX AAHHbIX.

9.1.2.3 YpoBeHb 00paboTkM BOMbLUMX AaHHBIX

YpoBeHb 00paboTky GONbLUMX OAHHbIX NPEedOCTaBMSET KOMMNOHEHTLI NNatdopMbl U BMBNUOTEKN ONs
peanu3aunn aHanuTUKK, 3aaHHOM YPOBHEM MpoBaraepa NPUOXKeHUin. Ha aToM ypoBHE €ro KOMMOHEHTHI
YNPaBMsioT BbIMOMIHEHUEM aHaNUTUYECKMX 3adady B cucteMe. KOMMOHEHThI B3auMOAENCTBYIOT C YPOBHEM
nnatdopMbl C LENbIO ONpeaeneHuss Mecta, B KOTOPOM XPaHATCS AaHHbIE B CUCTEME, U HaNpaBnswoT pesyrb-
TaTbl aHANUTUKU 3TUX JaHHbIX HA COOTBETCTBYIOLLMI y3€N A1 TOr0, YTOObI 006€eCneunTh NoKkanu3aumio gaHHbIX
ANS BbINOMHEHUS BblYMCIEHUI. B paMkax MHOroypoBHeEBbIX PYHKLMIA Ans obecneyeHns 6anaHCpoBKM Bbl-
YUCIIEHUIN B CUCTEME OHM TaKXKe B3aUMOAENCTBYIOT C KOMMOHEHTaMM YNpaBieHUsa pecypcamu.
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9.1.2.4 YpoBeHb nnatdopmbl 60NbLUMX AAHHbIX

YpoBeHb nnatdopmbl BOMbLIMX AAHHBLIX NPEAOCTABNAET KOMMOHEHTbI AMS XPAHEHWs U OpraHn3aumm
JaHHbIX, 00pabaTbiBaeMbIX CUCTEMON. YKa3aHHbIE KOMMNOHEHTbI UCMOMb3YIOT PeCypcbl O4HOUMEHHOIO YPOB-
HS U B Criydae NMpMMEHEHUsA ONepaTuBHON NaMATU KOOPAMHUPYIOT HEOBX0aMMbIE PECYPCHI C KOMMNOHEHTaAMMU
yrnpaBneHuss pecypcaMmm B MHOTOYPOBHEBbLIX PYHKUUSX C YYETOM TPEOOBaHUM K HAM. KOMNOHEHTLI YPOBHS
nnarcopMbl NpeaHa3Ha4YeHbl B NEPBYLO ovepeab Ana obecneveHns apDEKTUBHONW OpraHn3aumum gaHHbIX Ans
obecneyeHusa AOCTyna oT NpoBanaepa NPUITOXKEHUI U YPoBHEN 0B6paboTkn BHYTPU CUCTEMBI.

9.1.2.5 YpoBeHb MHDPACTPYKTYPbI 60NbLUMX AAHHbIX

YpoBeHb MHAPACTPYKTYPbI BOMbLUMX AaHHLIX OXBATLIBAET T€ PECYPCHI, K KOTOPLIM OTHOCUTCH 000py-
JoBaHue, 00bIMHO UCMONb3yeMOe B LieHTpe 00paboTKM gaHHbIX, TAKOE KaK CEpBEpbI, CETEBLIE KOMMYTATO-
pbl U1 MapLIPYTU3aTOpbl, YCTPOWCTBA XPaHEHUS, a TakkKe COOTBETCTBYIOLLEE NMPOrpaMMHOE obecneveHue, He
CBSA3aHHOE C OONbLUMMK AaHHLIMW U paboTaloee Ha CepBepax u ApyroMm obopyaoBaHMKn, TaKOM Kak XOCT-
OMnepauuoHHbIE CUCTEMBI, TMNEPBU3OPLI, APaniBEpPbl YCTPONCTB, B TOM YMCNE CUCTEMHOE NporpaMmmHoe obe-
crneyeHne.

Ha ypoBHE MHMpacCTPyKTypbl BOMbLIMX AAHHBLIX TaKkKe PeanusyloTca (PyHKUMOHAMNLHLIE BO3MOXHOCTM
cetu nepegadu BonbLIMX JAHHBLIX, KOTOpLIE 0becnevnBaloT 6a30By0 B3aMMOCBA3L MEXAY CEpBUC-NpOBaii-
[EepOM MPUNOXEHUR BONbLUMX AAHHBLIX U CEPBUC-MPOBaiAepOM OONbLUMX AaHHLIX/MOTpebutenem GonbLunx
JaHHbIX, a TaKXke B pamMmKkax npoBangepa npusoxXeHuin gns 60nbLIKMX JaHHbIX — MEXAY OA4HOPAHIOBLIMU MPO-
BanaepaMmu NPUNoXeHun 6oNbLUNX AaHHbIX.

9.1.3 MHOroypoBHeBble (PYHKLUN

MHOroypoBHEBLIE (DYHKLUU BKITHOHAIOT pag PYHKLMOHATbHEIX KOMMNOHEHTOB, KOTOPbIE B3aUMOAENCTBY-
0T C PYHKLUMOHAMNBHLIMA KOMMIOHEHTAMM BbILLEYNOMSHYTBIX YETLIPEX APYIMX YPOBHEN M obecnedunsaroT, no-
MMMO BCETO MPOYEro, CNegyloLme BCNOMOraTenbHbIe BO3SMOXKHOCTH;

- BO3MOXHOCTW (DYHKLMOHMPOBaHUS cucteMm BesonacHocTu (ayteHTudpumkaumm, agTopusauum, ayauTa,
Banuaauuu, WnposaHus);

- BO3MOXHOCTU MHTErpauum (B3aMMoaencTBus pasnuyHbIX KOMMNOHEHTOB AN AOCTUXEHUS TPEOyeMOli
PYHKUMOHANBLHOCTK);

- BO3MOXHOCTU ynpaBneHusa [pasBepTbiBaHWEM, KOHpuUrypauuen, MOHUTOPUHIOM, MHOXECTBEHHOMN
apeHaon (MyNbTUTEHAHTHOCTBLK) PECYPCOB, BbICOKOW AOCTYMHOCTbID U XXM3HEHHBbIM LMKNOM O0nbLUMX
OaHHbIX].

MHOroypoBHeBbI€ (PYHKLMM, ONMUCaHHLIE BbILLE, MOTYT NOAAEPXKMBATEL CKBO3HbLIE aCnNeKTbl UK BUAbl Ae-
ATENbLHOCTM POMEN, KOTOPLIE MMEIOT LUMPOKOE NPUMEHEHUE B CUCTEMHON apXuUTEKType.

9.2 ®YHKUNOHASIbHbIE€ KOMMNOHEHTbI

9.2.1 O6LMe NonoxeHus

B naHHom nogpasgene apxutekTypa O0mnbLUMX JaHHbIX ONUCLIBAETCA C TOYKM 3peHusa obuiero Habopa
YHKLMOHAMNbHLIX KOMMNOHEHTOB B0MbLIMX AaHHLIX. PYHKUUOHANbHbIA KOMMOHEHT ABMAETCA (DYHKUMOHANb-
HbIM 9NTEMEHTOM 3TaNOHHOM apXUTEKTYPbl BONbLUMX AAHHBIX, KOTOPbIA UCNONbL3YETCA AN BLIMONIHEHUS BUA OB
OEeATENbHOCTU MITM HEKOTOPOK YacTu BUuaa AEATENbHOCTM M UMEET apTedakT BbIMONIHEHMA B KOHKPETHOM Ba-
puaHTe apxMTEKTYpPbl, HAMPUMEP MNPOrPaMMHbIA KOMMOHEHT, NOACUCTEMY MM NPUNOXKEHNE.

Ha pucyHke 12 npeacrtaBneH obwmin Bua PyHKUMOHANbHBLIX KOMMNOHEHTOB 3TaNOHHOW apXUTEKTYpbI
B0NbLUMX JaHHbIX, OPraHU30BaHHbIX MOCPEACTBOM MHOTOYPOBHEBOW apXMTEKTYPGI.

TepMuH «CTPYKTYpa», UCNONb3yeMbli ANs MMEH DYHKLUMOHAmNbHbLIX KOMMOHEHTOB Ha PUCYHKe 12 U CBS-
3aHHbIX C HUM TEKCTOBbLIX pasgenos, onpeaeneH B ISO/IEEE 11073-10201 kak «CTpykTypa npoueccoB U cne-
undpmkauuii, NnpegHasHavYeHHbIX 418 NOAAEPXKKU BbIMOSTHEHNSA KOHKPETHON 3a4a4mny.

MpuMedyaHue — YynTblBas AnManasoH NPUIOXeHWA/oGnacTel, cBA3aHHbIX ¢ 6OMNbLMMI JaHHBIMU, U BbICTpoe
pasBUTUE TEXHOMOUIA GOMbLUMX AaHHbIX, ONUCaHWe NCHEPMbIBAOLLETO CNMCKa BO3SMOXHBIX (OYHKLMOHABHBIX KOMMOHEH-
TOB Ha 3TWUX YPOBHSIX ABMSAETCH 0OBLEMHBIM U HE MOXET BbITb NOSHBIM. [103TOMY B HACTOSILLEM CTaHAapTe NpeLcTaBNeHo
TONbKO 06Lee onucaHne yHKUMOHANbHBIX KOMMOHEHTOB.
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PucyHok 12 — ®yHKLMOHamNbHbIE KOMMOHEHTbI 3TANlOHHOW apXUTEKTYpbl GOMNbLUMX LaHHbIX

9.2.2 ®yHKUMOHaNbHbI€ KOMMOHEHTbI MPUKIAAHOIro YPOBHA OOMNbIINX JaHHbIX

9.2.2.1 O6wme NonoxeHns

YpOBEHb MPUITOXKEHNIN BONbLUNX JAHHBLIX C PYHKLMOHAMbHEIMU KOMMNOHEHTAMW NOAAEPKUBAET AEATENb-
HOCTb CEpBUC-MpOBaiiaepa NPUNOXKEHU OONbLUMX AaHHbIX U 06ecneYnBaeT OCHOBHOWM MHTEPMENC ANs BHELL-
HUX KOMMOHEHTOB, BKIOYas NpoBangepoB u noTpedutenen 60nblwnX gaHHbIX. B kayecTtBe KOMMNOHEHTOB B
JAHHOM Crlyvae BbICTYNakT KOMMOHEHThI HAa YypoBHE 006paboTkn B0nbLUNX AAHHBIX U HA YPOBHE Nnatgopmbl
6oNbLUMX AAHHBLIX A8 peanu3auun pasnmyHbiX BUAOB AEATENbHOCTU HA YPOBHE MPUMOXKEHUI ANa BONbLUMX
JaHHbIX. Huxe npuBefeHbl OCHOBHbIE (PYHKLMOHAMNBHBIE KOMMOHEHTbI 3TOM0 YPOBHS.

9.2.2.2 ®yHKUMOHANbHbIE KOMMNOHEHTbLI KOMMNJIEKTOBAHUA OOMbLUMX AAHHBIX

PyHKUMOHANBHBIE KOMMOHEHTBI KOMMSIEKTOBAHMSA OOMbLUMX SAHHBLIX MCNOMb3YIOTCA ANS CO34aHusA Me-
XaHW3MOB MMMOPTA AaHHbLIX OT NpoBaepa AaHHbIX, 8 TAKKEe CUCTEMbI XPaHEHUS AaHHbIX 4115 BbINOHEHUS
nocnegyrLwmx NpoLeCCOB:

- YCTAHOBIIEHUE CBA3M;

- UMMOPT AaHHbIX;

- XpaHEHUEe JaHHBbIX.

[aHHas kaTteropust KOMMNOHEHTOB CBA3aHa C MONTyYEeHWEM [aHHbIX B CUCTEME. Yka3aHHble KOMMNOHEHTHI
MOTyT 9h(PEKTMBHO peann3oBaTb CBOM (PyHKLMM C y4ETOM 0OBbEMA U CKOPOCTU NOCTYNaKLMX AAHHBIX.

9.2.2.3 ®yHKUMOHAamNbHbIE KOMMNOHEHTLI NPeaobpaboTku

PyHKUMOHASNBHbBIN KOMMOHEHT NpeaobpaboTKM MCNOMNb3YIOT ANS MOATOTOBKU AAHHbIX, NPEAHAa3HAYEHHbIX
AN KOHKPETHOTO npouecca aHanusa. [etanm3anpoBaHHblie OyHKLUM BKIKOYAKOT: arperauuio gaHHbIX, O4UCT-
Ky OaHHbIX, KOHBEPCUIO/TPAHC(OPMaLMIO 4aHHbIX, CO34aHNE BbIYUCIUTENBHOIO NOMSA AAHHbIX, ONTUMU3aLMIO
JaHHbIX, pa3geneHne faHHbIX, CYMMUPOBaHUE 4aHHbIX, BbipaBHUBAHUE LaHHbLIX, NPOBEPKY AAHHbIX, BUPTY-
anu3auuio n XpaHeHue MOATrOTOBMEHHbIX AaHHbIX. BupTyanusaumsa gaHHbIX npeacraBnser cobon nogxon K
YMNPaBAeHU AaHHbIMK, NPU KOTOPOM MPUSIOKEHME MOXET NOfly4yaTb JOCTYN K AAHHBbIM U U3MEHATb UX, HE
BbINONHAS PU3N4eCcKkoro hopmaTupoBaHnsa U XpaHeHUs AaHHbIX. TpaHcdopMaunus gaHHbIX npeobpasyeT aaH-
Hble U3 OQHOro doopmara B ApPYrou, BkMYas ndpoBaHne/gewmgpoBaHme, KOMIPECCHIO/OEKOMNPECCUIO,
npopekuBaHue, NoslydYeHne CBOAHbLIX AaHHbIX U HOPManM3aumio AaHHbIX.

9.2.2.4 OYHKUMOHASbHbIN KOMMNOHEHT aHanUTUKK

PyHKUMOHANBHBIA KOMMOHEHT aHaNUTUKU UCMOMb3YIOT ANS MHKANCynsauuyM cneumanm3npoBaHHbIX Bbl-
YUCIIEHUMN, KOTOPbIE HEOOXOAMMO BbIMOMHATL C AAHHLIMU A8 MOMCcKa MHopmMauum n/mnu n3BnedeHmns 3Ha-
HWUV ANS yOOBNETBOPEHNUSA NPUKNAAHbIX TPEOOBAHUI C MPUMEHEHMEM 3a[,aHHbIX anrOpUTMOB.
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MpumevyaHue 1— Knaccbl anroputMoB 4SS MaLUMHHOIO 0By4eHWs peanusyroT B TOM Yncne yHKLMU: koppe-
NAUMK, Krnaccudukauum, CNMAHWS JaHHbIX, MHTErpauuy gaHHbIX, UHTEMNEKTYanbHOro aHanusa AaHHbIX, MCKYCCTBEHHOIO
WHTENEeKTa, pacno3HaBaHns 06pa3oB, NPOrHO3HOMO MOAENMPOBAHMWS, PEFPECCUU, KITACTEPHOIO aHanuaa, MpoCcTPaHCTBEH-
HOro aHanusa, ayauoaHanuaa, BU3yarnbHOro aHanuaa, TEKCTOBOro aHanusa u gp. K anroputMam TEKCTOBOrO aHanumaa oT-
HOCATCA METOAbl: aHanuaa TOHanbHOCTH, pacrno3HaBaHUs UMEHOBaHHbLIX OOBLEKTOB W OMNpefeneHns TeMbI, K anroputMam
MaLUUHHOTrO 0By4YeHMs OTHOCATCA METOAbI: Koppensauuu, Knaccudukaumm, pacnosHasaHus obpasos, NpOrHO3HOro Moge-
NMPOBaAHWSA, PErPECCUN, KNacTEPHOro aHanmusa U NpoCTPaHCTBEHHOMO aHanusa. Bo MHorux crnyyasx cuctembl 6onbLunx
LaHHbIX 06BLEANHSAOT HECKOMBKO Takux TUMOB anropMTMOB B NOTOKOBLINA Npolecc 06paboTku AaHHbIX. Hanpumep, cucTe-
Ma MOXET MCMoNb3oBaTb pacrno3HaBaHWe MMEHOBaHHbIX CYLLHOCTEN AN U3BMNEYEHNS ONpeferneHHbIX CyLLHOCTe (Mogein,
MECT, OpraHusauuii U T. A.) U3 HECTPYKTYpMPOBaHHbIX pparMeHTOB TEKCTa, a 3aTeM nepefaBaTb 3Ty MHdopMauuto B
BUAE NPWU3HAKOB ANA KnacTepusauuu parMeHToB TEKCTa C UCMOMb30BaHUEM anropMTMOB KilacTepu3aumn Ha OCHOBe
K-6nwxaiiumnx cocegei unm K-cpegHux.

MpuMevyaHune 2 — Knaccom aHanuUTUYECKUX PYHKLMIA ABNAETCA onepaTUBHbIA aHanu3 faHHbIX, T. €. aHanu3
nor-caiinoB, AaHHbIX O CUCTEMHOM CTaTyce, NPeaynpeanTeNnbHON UHpoOpMaUuy U ap., NpefHasHa4YeHHbIX A1 SKCMny-
atauum n obcnyxuBaHus cucTembl. TUMOBOM 3aMpoc M aHanW3 BKIYatoT: NOMCK TEKCTOBOrO Jor-gpaina, MHOrOMEpHbIiA
KOMMMEKCHBIA aHanu3 u T. 4. K anroputmMam YMCneHHOoro aHanusa oTHOCATCS: Ucronb3oBaHue BbicTporo npeobpaszoBaHus
®Oypbe, nuHeliHol anrebpel u Mmetogbl N-Ten. K rpacdoBbiM anropuTtMamM OTHOCATCS: BbISIBITIEHWE MacCUBOB aHHbIX, MOWUCK
noarpada/cMbicna, OLEHKY pa3sMeEPHOCTU Noucka, KoadduumeHTa Knactepusayum, pedTuHra cTpaHuLbl, MakcMMarbHbIX
KIMWUKOB, KOMMOHEHTOB CBA3HOCTU, MPOMEXYTOUHOW LIEHTpanbHOCTH, KpaTyaiLllero nyTu.

MpumevyaHue 3— KpuTuyeckue xapakTepuUCTUKN PACCMOTPEHHBIX aniropUTMOB A5 60NbLUMX AaHHbIX onpeje-
NSATCA TEM, YTO OHW JOIKHbI UMETH BOAMOXHOCTL paboTaTb napannensHo Ha ypoBHE 06paboTku faHHbBIX U yuMTbIiBaTb
pacnpeaeneHHblil XapakTep AaHHbIX Ha YPOBHE NnaTopMbl.

9.2.2.5 OyHKUMOHAamNbHbIN KOMAOHEHT BU3yanuaayum

PYHKUMOHANBHBIM KOMMOHEHT BU3yanu3aumn UCMONb3YIOT ANA B3BELIEHHOIO NPeACcTaBneHus npoaHa-
NM3MPOBAaHHbIX AaHHLIX NOTpebuTento BonbLIMX AaHHbIX. JeTanm3aums 3agad PYHKLUMOHANBEHOTO KOMMOHEHTA
BKITIOYAET BU3yanm3auuio;

- pe3ynsTaToB pa3BefOYHOro aHanm3a AaHHbIX (MHOTOMEPHOCTb, NEPEMEHHas paspeLuatoLas cnocob-
HOCTb, B3aUMOAENCTBUE, aHMMaUUs, CUMYNALMA, cTaTucTudeckas rpadymka, peHAEPUHT NOBEPXHOCTU, PEH-
AepuHr obbema);

- 3HAHWEBOTO KOMMNOHEHTA/0OBLACHUTENBLHOTO KOMMOHEHTA (0TYeThl, OM3Hec-aHanuTuKka u obobuiatowias
npeseHTauus Ans KINUEHTOB).

M punMmedyaHne — 3Ha4YnuMbIM acnekTom Busyanusauumm OonbLUNX faHHbIX SBNSeTCS npeacraBneHne GonbLUnX
Ha60pOB AaHHbIX TakKnM o6pa30M, 4YTOObl MO HUM MOXHO ObIN0 YeTKO opueHTUpoBaTbCA N OHKU Oblnn AOCTYNMHbIMK ANA No-
HUMaHWA. Kpome TOro, MOXeT I'IOTp66OBaTbCF| pa60Ta C AaHHbIMW B pacnpeneneHHoOM napannenbHoOM pexume.

9.2.2.6 OyHKUMOHAamNbHbLIA KOMMOHEHT AoCTyna

PYHKUMOHANbLHLIA KOMMIOHEHT A0CTyNa UCMOMb3YT ANA NpegocTaBneHus notpedburensam 6onbmx gat-
HbIX 4OCTYyNa K pesynsraram NpUKNagHoro yposHs 60nbLUMX AaHHbIX. JeTannanpoBaHHble (YHKLUM BKIHOYAKOT:

- ynpasfieHme npaBamm JOCTyna;

- 9KCMOPT AaHHbLIX (HANPUMEP, Yepes NPorpaMMHbIN UHTEPAIENC NPUITOXKEHUA, NPOTOKON UK A3bIK 3a-
NpoCoB);

- BesonacHbIi 4OCTYN K AaHHbLIM.

MpumevyaHne — TMoTpebuTtenn BoNbLUNX 4aHHbLIX NMOAKNIOYALOTCS Yepes YKasaHHbIA PyHKLMOHaNbHbIA KOM-
MOHEHT C MOMOLLbtO BEB-CEPBUCOB, MONb30OBaTENbCKUX UHTEPgEeNcoB n/mnu APl NPOTOKOMOB W T. 4., NPUMEHAEMbIX 115
LOCTyna/u3BneveHunst AaHHblX. YHuKanoHas 3azaqa gns 6onbLlumx f4aHHbIX COCTOUT B CIIOXKHOCTM NPefoCTaBNeHUs noTpe-
6uTento 6onbLUNX JaHHbIX LOCTYMa K HAM C Y4eTOM UX 0OBbEMOB 1 CKOPOCTU 06paboTku.

9.2.3 ®YHKLUMOHANbHbI€ KOMMNOHEHTbI YPOBHSA 00pabOTKN

9.2.3.1 O6wme nNonoxxeHns

KomnoHeHThbl ypoBHA 006paboTku 60nblIMX AaHHLIX B NEPBYIO OMEPEAb OPUEHTMPOBAaHLI HA NOKasaTenm
NPOU3BOAUTENBHOCTU (HanpUMeEP, NonydeHue pe3ynbTatoB BblMMCNEHMI 3a TpebyeMblii Nepnog BPEMEHN).
YpoBeHb 06paboTkn BonbLUMX AaHHLIX NPEAOCTABNAET PDYHKLMOHAMNbHLIE KOMMNOHEHTHI ANSA NOAAEPXKKN TaKUX
XapakTepuCTMK BONbLUMX AaHHbIX, Kak 00beM, CKOPOCTb 00paboTkn U pazHoobpasue. YkaszaHHbIA YPOBEHb
UCMNONb3YET pasfnuyHble MexaHn3mbl 06paboTkn AN pasnuyYHbIX XPaHUIULL AAHHbLIX U MAAHUPOBAHUS Bbl-
YUCnEeHU B BNKHEM MM NoKanbHOM xpaHunuile. OH obecneunBaer abCcTpakTHYIO PYHKLMOHANBLHOCTb ANA
BbINOSHEHWUA Onepaumin NPUKNagHoro ypoBHs Bonblunx gaHHbix. [onb3oBaTensckue onepauum aberparmpy-
I0TCSA B KAQYECTBE: MCTOYHMKA AaHHbIX, (PUNLTPA, KapThl, OKHA, arperauun u gp. YpoBeHb 06paboTkm 6onsmx
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JaHHbIX 3aBepLUaeT npouecc 06paboTKK NOTOKA AaHHbIX MEXY OnepaTopamu, a Takke BXOI0OM W BbIXOAOM.
Ha aTom ypoBHe peanu3oBaH npoLiecc napannenbHoin 06paGoTku AaHHbIX.

MpumeyvaHue 1—BcywecTByOWUX cucTeMax 6a3 JaHHbLIX KOMMOHEHTHl YPOBHS 06paboTki 6onbLLNX gaHHBIX
HOCHAT HalMeHOBaHWe UCMOSIHUTENbHOr0 MexaHuaMa. YpoBeHb 06paboTku GonbLlUMX AaHHbIX B BonblUei cTeneHn OTHO-
CUTCA K cpefe BbinonHeHus. KnodeBoe cnoBo «6onbLUoiy 03HAa4YaeT He TONMbKO Hannyme 60nbLUMX AaHHbIX U3 UCTOUHUKE;
npu aToM 06bEM NPOMEXYTOUHBIX faHHBIX MOXET ObITb 6onblue 06bema HeobpaboTaHHbIX JaHHbLIX.

MpumeyvaHue 2 — lpu pacnapaniennsaHnm onepaumii KOMNOHeHTLl YpOBHS 06paboTkn obbluHO pacnpege-
NAKT paboTy Mexay y3namu B KnacTepe cHadana Ha OCHOBE MeCTOMONOXEHUA AaHHbIX (Hanpumep, AaHHble Ha ypoBHe
nnardopMbl, HeobxoauMble AN BbIYUCIIEHUIA, HAXOASATCA Ha y3ne), a 3aTeM Ha OCHOBE PeCcypCcOB MamsiTh U pecypcoB
LieHTpasnbHoro npoteccopa.

MpumevyaHune 3—TlpumepomM aToro ABnAeTcs WabnoH nporpamMupoBaHns map/reduce (otobpaxeHue/cBepT-
Ka), B KOTOPOM BblYMCIIEHWSA ANA OTAeNbHbIX 3anuceil pacnpedeneHsl Mo yanam B 3aBUCUMOCTWM OT MECTOMOMOXKEHUS
[aHHbIX Ha 3Tane CONOCTaBIEHUS, a 3aTeM pe3ynbraThl KaXAoro ysna obbefMHAT U COPTUPYIOT Ha aTane cokpalleHus.

Ha ypoBHe 06paboTkn BONbLUMX AAHHbIX UCMOMb30BaHbI Pa3fMYHble MEXaHU3Mbl 00paboTkM aAnsa pas-
HbIX XPaHUSULL AHHBLIX U MAHUPOBAHMWSA BbIMUCTIEHUI B BIMOKHEM MW NOKANBHOM XPaHWMLLE.

Kak npasuno, nnatgopmel Ha ypoBHe 00paboTkmM BoNbLIMX AAHHBLIX KNAaccUuPUUUPYIOT B 3aBUCMMOCTU
OT KONMYECTBA ANEMEHTOB U CKOPOCTM Mx 006paboTku. PacnpocTpaHeHHbIMW (POPMamMuU OLEHKU ABNSAETCH OAMH
6nok (nakeT) unu 0auH ANEMEHT (NOTOK).

9.2.3.2 OyHKUMOHAmNbHbLIA KOMMNOHEHT CPeabl NakeTHON 06paboTku

@DyHKUMOHANBHbIV KOMNOHEHT NaKeTHON 00paboTKM B OCHOBHOM HanpaBrieH Ha peLueHue 3agad obpaboTtku
GonbLUnX 06bEMOB AaHHbIX. B kadecTse 6a30BoO eauHULbI AN NakeTHo 06paboTku ucnonb3oBaHa rpynna ane-
MEHTOB. onyYeHHbIE aneMeHThbl BnokupytoTes Ans POpMMPOBaHUS MaKkeTa HA OCHOBE UX pacnpeseneHns Ha
ypoBHe nnatdopMbl 4ns 06paboTkm, YToObl MaKCUMMU3UPOBATL NOKANbHOCTb AaHHLIX. [OCHe TOro Kak KaXkabli
y3en obpabortan oyepegHON MakeT, pe3ynsrarbl CUHXPOHHO UMM aCMHXPOHHO NEPECLINAKOTCA Ha Cneayowmi
Liar, KOTOPbLIA MOXET NPEeACTaBNATb APYrOn LMK 06paboTkm (Kak 3TO peanu3oBaHO B MAacCOBOM CUHXPOHHOM
napasnfensHoM LabsoHe) UM CyMMUMPOBaHUE PE3yNnbTaroB (Kak 3TO peanu3oBaHO B METoae «oTobpaxkeHue/
wabnoH ceepTkny). Bpems, Heobxogmmoe AN BbINONHEHWA NAKETHOM aHaNWTUKW, MOXET BapbUMpOBaTbCA OT
4YacoB 40 JONEN CEeKyHAbl B 3aBUCMMOCTU OT aHanWTUKU WU AaHHbIX. [PUAIOKEHUAM CneumnanbHbIX 3anpoCcoB U
OTYETOB E€XEJHEBHOTO OMEPaTMBHOIO aHanm3a MOXET noTpeboBaTbCa pasHoe Bpems oTknuka. [Korga Bpems
OTKINMKa HaxoAuTCa B Mpedenax MWHYT, 4acoB MMM JONbLUE, 9TO YaCTO Ha3bIBAlOT aBTOHOMHON 0BpaboTKON.
Ecnu »xe Bpems OTKNMKa COCTABMSIET CEKYHAbI U MEHEE, 9TO HA3bIBAETCS1 MHTEPAKTMBHON 00paboTkoii.] OgHako
TOT (pakT, YTO cUCTEMA CMIPOEKTUPOBAHA KaK MHTEPAKTMBHAS, HE O3HAYAET, UTO BCE BPEeMS OTKMMKA HAXOAMTCS
B AManasoHe CEeKyHa WUNn Aonen cekyHabl. HeHaanexawmm obpasom BbINONMHEHHasA(bI) aHanuTuka (3anpoc),
koTopasi(blil) MOXKET UMETb MPOCTbIE UMK CIOXHbIE B3aMMOCBSI3M MEXAY AaHHbIMKU, AOIKHA (AomkeH) obpaba-
ThiBaTb BONLLION 0OLEM 3aMMCEN, YTO MOXKET 3aHATb MUHYTbI MU Yackl.

9.2.3.3 OyHKUMOHANbHbLIA KOMNOHEHT CPeabl NOTOKOBOW 00paboTku

9.2.3.3.1 O6wmMe NonoxxeHust

PyHKUMOHASNBHBIA KOMMOHEHT Cpeabl NOTOKOBON 0O6paboTkm B OCHOBHOM HamMpaBreH Ha pelleHue 3a-
aaun obecneveHuss ckopoctu 06paboTkm. Mogens npouecca onpeaensieTcs Kak KOHBENEPHas, U Kaxkabln ane-
MEHT MepPeCLINAETCa CRneayoweMy onepaTropy ¢ MMHMManbHON 3a4epKKoi. naBHas 3agaya 3akno4yaeTcs B
NOMyYEHUN MIHOBEHHOTO OTBETA, NPU 9TOM KaXKAbIA SNEMEHT ONPEAEnAeTcs Kak 3Ha4MMblIi B aHHbIA MOMEHT
BPEMEHMU, B TO XK€ BPEMS HEKOTOPbIE onepaummn TpedytoT, YToObl areMeHTbl Obiny 3abnoknpoBaHbl unn dyde-
pU30BaHbl, HaNPUMEpP B Cry4Yae BLIMOMHEHMA MpoLEecca arpernpoBaHns CKonb3swero okHa. OgHako ganee
[aHHbIE NOABEPralT HENPEPLIBHON KOHBEWEPHON 00paboTke. OYHKUMOHANMbHbLIA KOMNOHEHT cpeabl 0OMeHa
coobLeHusamMm (cM. 9.2.6.2.2) NpUMEHSIOT A8 B3aMMOCBA3N MEXAY oneparopamm Yepes yanbl. Korga gaHHble
UMEIOT CIULWKOM B0nbLuoi 06bEM M/MMU CAKULLKOM BLICOKYHO CKOPOCTh, B CUCTEME BONbLUMX AaHHbIX MOXET
ObITb MPMMEHEHO BPEMEHHOE XpaHUNULLE, yaaneHne n3bbITOYHbIX AAHHBLIX UIN UCMOSIE30BAHUE COBMECTHO C
NPOU3BOAUTENEM MEXAHU3Ma OrpaHNYEHUsA CKOPOCTH, YTOBLI n3bexats cOOEB B cucTeMe.

MOTOK AaHHbLIX NPeACTaBNSAET OCHOBHYIO XapaKTEPUCTUKY MOTOKOBON CPEAbl U BHYTPEHHE MOXKET ObITb
ONMCaH OPUEHTMPOBAHHLIM aUMKITMYECKUM rpachom, KOTOPLIN B KAYECTBE BEPLUMHBI BKIIOYAET Oneparop, a B
kayectBe pebep — noTok cobbiTuii. Onepatop MOXET OblTb pacnapanseneH, a NoTOK COObITUI MOXET ObITb
pasaeneH Ha nopuuun. OBpaboTka cnoxHbIX COBLITUI onpeaenseTcs kak bonee Tpyaoemkasi, Yem obbluHasi
notokoBasi 00paboTka, U K HEM MOXHO obpalllaTbCs ¢ 3anpocamu, 4To obecneunBaet gobaBneHme gONONHU-
TENbHbIX PYHKLMOHAMNBHBIX XapakTEPUCTUK, TAKMX KakK: ynopsaoveHue cobbiTuii, rapaHTupoBaHHas obpabor-
Ka cOObITUI, XpaHEHWE COCTOSIHUI U pasdeneHne noToka Ha nopuun/pacnapannenuBaHue onepauun.

YkasaHHbIE YETLIPE XapakTepUCTUKKN onucaHsl B 9.2.3.3.2—9.2.3.3.5.
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9.2.3.3.2 YnopsigoveHue cobbitui

YnopsigoveHue cobbiTuii 06ecneunBaeTcs nonb30BaTENbCKON rnobanbHON METKON BPEMEHW UMK UAEH-
TUUKATOPOM YfEHA NOCNEA0BaTENLHOCTH, 06a U3 KOTOPLIX NOMEYAIOTCA UAEHTUPUKATOPOM OAHOTO NOTOKA.
YnopsgoyeHue cobbiTuii MOXKET OCYLLECTBNATLCA NO BPEMEHW HACTYMNEHUS UM KONUYECTBY CODbITUIA 1 3a-
BMCUT OT OKOHHOTO noToka. Korga ncnonb3yerca napameTp BpeMeHmn cobbiTus, ynopsgodenne cobbituii 03Ha-
Yaert, YTo aHanu3 cobbITUs creayeT NPOBOAMTE B OKOHHOM OnepaTope € y4eTOM METOK BpeMeHn. Heynopsago-
YEeHHbIE U 3aJepKaHHble COObITUSA HEOBX0AMMO NEPEYNopPAaAoHUTb, COPOCUTL C 0BPabOoTKM UNN HEMEANEHHO
npoaHanuamposatb. Korga ncnonb3yercs cHeTYUK COObITUI, yNOpsA0oYEHUE COOLITUI 03HAYAET, YTO COBbITUE
AOIMKHO OLEHMBATLCA B ONEPATOPE OKHA NOCPEACTBOM UAEHTUdMKaTOpa YneHa nocnegosarensHocTu. Bpems
HacTynneHnsa cobbITUS MNKU MAEHTUDMKATOP YNEHa NOCNEA0BATENBHOCTM AOSKHBI MOHOTOHHO BO3pacTarh.

9.2.3.3.3 NapaHTtupoBaHHasn obpaboTka cobbiTuin

Mpu Hanuunm cboeB coBbITMA AOMKHbI ObITb 06paboTaHbl C UCNONB30BAHMEM OTKA30YCTOMYMBOrO Mexa-
HM3Ma. 3TO uMeeT 0COBEHHOE 3HaYeHUE B cryyae pasgeneHus NOTOKOBOW nepeaayu, napannensHoi paboTol
oneparopa u Hanu4us pacnpeaeneHHoCTU daHHbIX. JaHHbIe, XpaHALWMECH B NAMATU, U JAHHbIE, XPaHALLMeECH
B (haifI0BOW CUCTEME NMOCTOAHHOTO XPaHUMNMLLA, AOKHbI ObITh rapaHTMPOBaHHO 06paboTaHbl B OKOHHOM WH-
Tepsane. NMpucransHoe BHUMaHWe HEOBXOAMMO yAENuTE ABYM CYLLECTBEHHbIM 3Tanam: Nofy4yeHne JaHHbIX O
cobbITuax nepea 06paboTkon (NPUEMHUKOM) K ux hukcaumsa nocne obpabotku (06paboTunkom).

FapaHTMpoBaHHas 0bpaboTka coBbiTui 0BbLIMHO BKMIOMAET TPU BapuaHTa:

- He Bonee 0gHOTO pasa: TakoM BapuaHT 03HAYaEeT, YTO Ha Jtane npuema cobbiTne JOMmKHO BbITb Mony-
YEHO OAMH Pas OT UCTOYHUKA JAHHbIX, MPU 3TOM HE JOJDKHO NOAAEPKMBATLCA MONMYYEHHOE CMELLEHME, a 9Tan
dyHKUMOHUpPOBaHUST 00paboTunka He rapaHTupyertca. NonydeHHoe cobbiTue MOXET ObiThb 00paboTaHo, npu
3TOM pe3ynbraTtbl 06paboTkn He BO3BpaLaTcs. JaHHbIn knace 06paboTku siBNAETCA NPOCTbIM U UMEET HU3-
KyI0 3a4€ep>KKy, MPU 3TOM KOPPEKTHOCTL 0B6paboTkn rapaHTUPyeETCa HE BCErAa;

- MUHMMYM OAMH pa3: TAKOW BapuaHT 03HAYaET, YTO Ha JTane Nony4yeHuss cobbITMe MOXKET ObITb BOCMPO-
N3BE4EHO M MOJYYEHO HECKONLKO pas, a Ha atane (pyHKuMoHupoBaHusa obpaboTumka cobbITUA MOTYT MHOTO-
KpaTHo obpabatbiBaThcs. Bce cobbiTus MOryT ObiTh NoNy4veHbl U 06paboTaHbl, HO NPpU 3TOM PE3yNbLTaT MOXKET
ObITb HETOYHBLIM. B 9TOM cniyyae Heobxoaumo noaaepKuBaTb AOMONHUTENBHLIA MEXAHW3M PYYHOI KOPPEKTU-
POBKM CUCTEMATUYECKOTO OTKITOHEHMS, MO3BOMAOLUI CKOPPEKTMPOBATL NOCNEACTBUSA MOBTOPHOIO BOCMPO-
usBegeHus cobbITui; TaKke MexaHuaMm o6paboTku AybnuKaTtoB C LENbIO COKpALEHWUS BPEMEHN MOBTOPHOM
06paboTkmM 0gHMX U TEX XKe COBLITUNA. Mpn 3TOM BO3HMKAKOT AOMOSMHUTENBHLIE HAKNAAHbIE Pacxoabl, 04HAKO
YyKa3aHHbI MEXaHU3M MOXET 00ECNeyYnTs HU3KOE 3HAYEHWE 3aJEPXKKA U ONPEAENEHHYI0 CTENEHb rapaHTupo-
BaAHHOCTM 00paboTKu;

- OHOKPAaTHO: cobbITMe NpUHMMAaEeTca oAuH pa3 n obpabarbiBaeTca oauH pa3 6e3 noTepb U MOBTOPOB.
Mpu aTOM rapaHTUpOBaHbI aTanbl paboTbl NnpuemHuka n obpaborunka. Oba srana TpebyloT peanusauum mexa-
HU3MOB HE3aBUCHMOI OTKA30YCTOWYMBOCTU M BOCCTAHOBNEHMA nocne cboes Ansa obecnedeHns pabotel Heae-
NMMOTO U HAAEXKHOIO XpaHunuiya. B aTom cnydae Bo3pacTaloT HaknagHble pacxoibl N3-3a 4acTbix onepaumi
BBOA,a-BbIBOAA, HO MPW 3TOM rapaHTUPYETCS KOPPEKTHOCTD.

9.2.3.3.4 XpaHunuie coCTOAHUI

TunoBble NOTOKOBLIE cpeabl 00paboTKU UMEKOT MOAENbL KOHBEMEPHOTO NpoLecca, B TO BPEMS Kak cpe-
[aM CO CNoXxHoW 06paboTkon coBbITUI MO CPABHEHMIO C MOTOKOBLIMU Cpeaammn TpebyeTca A0NONHUTENBHOE
COCTOsIHME ANA NoAAEepPKKU onepaummn okHa. Onepauus OKHa npefHasHayveHa Ans HEMPEPBLIBHOMO 3anpoca,
Korga cobbITMe COXpaHAETCA B TEYEHUE ONMPEAENEHHOr0 NEpUoga BPpEMEHN ANs CO3gaHusa OkHa. B Tpaguum-
OHHOM BapuaHTe cpeabl CO CNOXHOW 06paboTKOW COBLITUIA OKHO SABMAETCA ManeHbKUM, a cobbITue coxpaHs-
erca B bydepe. B 10 Bpems kak coObITUS B OKHE B COBPEMEHHOW CPeAE CO CNOXHON 06paboTkon CobbITUI
AN 60NbLUKMX AaHHLIX MOTYT ObITb MHOXXECTBEHHbLIMMW, XPAHUITULLIE COCTOSHUI MOXET 0BecneunTs Nogaepxky
NOTOKOB € B0MbLUMM OOBLEMOM COOLITUIA. [ONONMHUTENBHOE XpaHunuLLe HeoBXxoauMo ANA noaaep)KaHus oT-
KasoyCTOMYMBOCTU M BOCCTAHOBIEHUS NOCNeE cOOEB, pennmKaLmm, 3anucu fIoroB B XKypHan ynpexaarooLLen 3a-
NMUCK M peanm3aumm KOHTPOSbLHOM TOYKU, KOTOPLIE ABMNAIOTCH KNACCU4ECKUMU METOAAMM PELLEHMA YKA3aHHbIX
3ajay, NOTOMY XPaHMIULLE COCTOSHWUI MOXET NOAAEPXKMBATL PACMPEAENEHHYI0 CEeMaHTUKY U CEMAHTUKY
ACID orpaHu4yeHHbIMK cnocobammu, a KOMNPOMUCC 3akrtovaetcsa B obecrneveHnn OyHKUUA Npon3BoanTENb-
HOCTK 1 KOpPEeKLMM,

9.2.3.3.5 PasgeneHue notoka/pacnapannenuBaHme oneparopos

JaHHas xapakTepucTuka OTHOCMTCH K BOmpocam Maclutabupyemoctu. PyHKUMKM MOTOKa M oneparopa
BbIMOSHAOTCA B OPMEHTMPOBAHHOM aumknu4eckom rpadpe. Lienb noTokoBbix cpes 06paboTkm AaHHbIX — Mak-
CMMarnbHO pacnapannenuTb BbiNofHeHne. MOTOKOBOE pasaeneHmne cny>uT gns obecnevyeHus pacnpegenerms
cobbITuin, a oneparop parallel — ana napannenbHbIX BblMMCNEHWUN. MNNaHPOBLUUK peanunayeT napannenbHble
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BbIYMCMEHMA C NTOKaNbHbIMK COOLITUAMM. PasgeneHune notoka no Kno4y (Hanpumep, uaeHTudmkarop garym-
Ka, ngeHtudukarop nonb3osatens, UASHTUAUKATOP YyYETHOM 3anucu) u PYHKUMUS arpernpoBaHunsa oueHuBa-
I0TCA OTAENbLHO ANA pasgeneHHoro notoka. MoToKoBblIE METaAaHHbIE, KOOpPAWHAUUA CBA3U, AMHAMUYECKOE
pacnpeaeneHme pecypcoB 1 cTparerus uasnedeHusi no npuHumuny push/pull (akKTUBHbLIA U NACCUBHbINA CNOCOObI
N3BMEYEHUs faHHbIX) HeobxoaMMbl ANs pasgeneHus NoToka B pacnpeaeneHHon cpege. PacnapannenusaHue
oneparopoB HeoOxoammo Ana obecneyeHust ObICTPbIX BIYUCIIEHUIA, HO ANSA KOOpAUHAUMK rnobansHOro co-
cToaHusa (Gapbep, nopsaok cobbiTuin) Tpedyerca Gonblue MexaHu3amoB. OnepaTopbl AOCTATOYHO YacTO Bbl-
MOSHAT CBOU (DYHKLMM NOCNEA0BATENBHO APYTr 3a APYIOM C LIENbI0 YMEHbLUEHUS HAKMagHbIX PacxoAoB Ha
CETEBbIE KOMMYHUKaLIMM HEKOTOPLIE OnepaTopsbl MOTyT ObITb 00bEAUHEHEI B LIEMOYKY.

9.2.4 ®YyHKUMOHANbHbIE KOMMOHEHTbI YPOBHA NraT(PopmMbl 60NbLINX AaHHbIX

9.2.4.1 OBwme NonoxXeHns

KomMnoHeHTbI ypoBHS NnatopmMbl 60MNbLUMX AaHHbLIX NPEA0CTaBNSAOT YCAYIM N0 XPaHEHUIO, OpraHu3aumm
N M3BEYEHUIO JaHHbIX ANA Noaaepku 6onee BbICOKMX YPOBHEN. OTOT YPOBEHb 0BECNEYNBAET NOMMYECKYIO
opraHusaumio u pacnpegeneHme aHHbIX B COMETAHUM C COOTBETCTBYIOLLMMMW MPUKNAAHBIMU NPOrPaMMHbLIMU
uHTEepencamm nnm MeTogammn AOCTyna, a TaKkke PeecTpoM AaHHbIX U CepBMCaMn ONepUpoBaHUS METagaH-
HbIMW, TAKUMU KaK CEMaHTUYECKME ONUCAHMA AaHHbIX B BUAE POPMAanbHbLIX OHTONOTUIA MM TAKCOHOMUNA.

MpumevyaHue — O[HUM U3 aCNEKTOB apXUTEKTYPbl STOrO YPOBHS ABMNSETCA BbIOOP UM COBEpPLUEHCTBOBaHME
opraHusaunu gaHHbIX U METOA0B XpaHeHUs Ans bonee ahEKTUBHOrO WCNOMNb30BaAHUSA AaHHBIX U MOBLILLEHUS NPOW3-
BOAWTENBHOCTW 3anpoCoB UMW Npouefyp U3BneyeHns. B cBsAsn ¢ BbicTpelM yBenuyeHneM obbeMoB B0MnbLUMX AaHHBIX
(Hanpumep, B huHaHcoBOI cchepe, BGaHKOBCKOM Aene, CpefcTBax MaccoBoi MHdopmMayum, obpabaTeiBatoLLel NPOMbILL-
FNIEHHOCTU) U MHOroobpasveM BapMaHTOB UCMOMb30BaHWUS MOSb3oBaTeNsaM TpebyeTcs NoBbILIEeHHas MPOM3BOAUTENBHOCTb
NS peanusauun pasnnyHbiX 3anpocoB W Npouefyp aHanvsa C MeHbluel cTeneHbo AybrnmpoBaHus U U3bbITOMHOCTY B
XpaHunuLe JaHHbIX.

B 9.2.4.2—9.2.4 .8 onucaHbl 06LUME KAaTEroOpUn STUX KOMMNOHEHTOB.

9.2.4.2 OYHKUMOHAMNbHbIN KOMMNOHEHT (hainoBoOi CUCTEMBI

dannoBble CUCTEMbI OPraHU3ylT PparMeHTbl AaHHbIX (00LIMHO onpeaensemble Kak 3anMcu), A0CTyn K
KOTOPbIM OCYLLECTBIIAETCH KaK K MMEHOBAHHOMY OObLEKTY B ONPEeAEneHHOM NPOCTPaHCTBE UMEH. B TO Bpems
Kak nokasnsHble dhannoBbie CUCTEMBbI YaCcTO NPUMEHSAIOT B CUCTEMAax OOMbLUMX AAHHLIX ANA XpPaHEeHWUs npo-
MEXYTOUHBIX AaHHbLIX MOKaNbHO MO OTHOLUEHMIO K y3ny o6paboTku, pacnpeaeneHHble hannoBbie CUCTEMBI
ropasgo 6onee pacnpocTpaHeHbl Ans MOCTOSHHOTO XPaHEeHWUs AaHHbIX. PasHuua 3akniovaercs B TOM, 4TO
pacnpegeneHHsie pannoBbie CUCTEMbI 06ecneYnBaloT ynpaBneHne pacnpeseneHneM n pennukaumen ono-
KOB JaHHbIX MEXAY y3namu, Npu 3TOM NPOCTPaAHCTBO UMEH HE XPaHWUTCH BMECTE C AaHHbLIMU, a yNpaBnsAeTcs
Yyepes LeHTpanbHyo cnyxBy UMEH, 4acTo paboTatoLLyo B PEXMME «BEAYLUMIA/BEAOMbIN» N C HECKOMBbKUMM
BeayLwumn gns obecneyeHuss 0TkasoyCTon4mMBoOCTH.

PacnpeaeneHHble painnoBble CUCTEMBI (TaKXKe U3BECTHbIE Kak KnacTepHble dhainsioBblie CUCTEMbI) CTpe-
MATCH NpeogoneTs npobnembl ¢ NPONYCKHON CMOCOOHOCTLIO, CBA3AHHLIE C 0OBLEMHBIMU U CKOPOCTHLIMU Xa-
pakTepucTukamu 60MnbWNX AaHHLIX, 00bEAUHSA NPOMYCKHYO CNOCOBHOCTL BBOAA-BLIBOAA ANS1 HECKOMbKMX
YCTPONCTB (ANCKOBLIX MPUBOAOB) Ha KaXA0M y35ie C U3BbITOMHOCTBIO U OTKA30YCTOWYMBLIM 3€PKanMpoBaHUEM
UK pennukauuei JaHHbIX Ha yPOBHE BIOKOB MEXAY HECKONMbKMMM y3namu. Mpoueaypa pennukaymmn gaHHbIxX
pacnpeaeneHHon annoBoi CUCTEMbI CrieuManbHO paspaboTtaHa Anst UCNOMb30BaHUSA PA3HOPOAHOIO CTaH-
paptHoro obopyaosaHua B knactepe 6onblumMx AaHHbIX. Takum obpasom, B cnydae cbost 0gHOro aucka unm
BCEro y3na [aHHbIE HE TEPSIOTCH, Tak Kak OHM PENMMLMPYIOTCS Ha APYTUE y3Mbl, a NPONyCcKHas cnocoOHOCTbL
CHWKAETCA NUWb MUHMMArnbHO, Tak kak ara oBpaboTka MOXET ObITb NEepeHeceHa Ha apyrue yanel. Kpome
TOro, pennukaums obecnevmBaeT BbICOKUI YPOBEHb Napannenuama npu YTEHMN JaHHbIX M Ha4yarbHOR 3anmcu.

XpaHunuiia pacnpegeneHHbix 00beKTOB (Takke M3BECTHLIE Kak rrobanbHble xpaHunuuwia 0ObeKToB)
ABMAOTCA YHUKANbHbLIM NPUMEPOM OpraHn3aummn pacnpeaeneHHomn ainnosoi cuctemol. B otnnune ot noaxo-
0B, ONMUCaHHLIX BbILLE, KOTOPLIE PeanuayloT TPaaULMOHHLIE MOAX0AbI K MPOCTPAHCTBY UMEH nepapxuun dan-
NOBOW CMCTEMBI, XPaHMNULLA pacnpeaeneHHbix 00bEKTOB NPEACTaBNAT CODOI NNOCKOE NPOCTPAHCTBO UMEH
¢ mobanbHbIM YHUKANbLHBIM MASHTUUKATOPOM Ans noboro dparmMeHTa gaHHbiX. Kak npasuno, AaHHbIE B
XPaHMIMLLE Haxo4ATCA ¢ MOMOLLLIO 3anpoca K Katanory MetagaHHbiX, KOTOpbI BO3BpaLLLaeT COOTBETCTBYIO-
wue naentTudukatopsl. B obwem cnydae ¢ rmobansHbIMU YHUKANbHBIMU UAEHTUMKaATOpaMu NpeaocTasns-
eTcs 6asoBas nporpaMMHas peanvsauus ¢ MECTOM XPaHEeHUs AaHHbIX. Takue xpaHunuwa paspabarbiBaiorcs
U peanusyoTca Ans XpaHeHus o4eHb 60mnbLUnMX 0O LEKTOB AaHHbIX — OT NOSHbIX HABOPOB AAHHLIX 40 KPYMHBLIX
OTaAenNbHbIX 0OLEKTOB (Hanpumep, n3oBpaxKeHUi ¢ BLICOKUM paspeLleHUEM pasMepom B AECATKM rurabanr).
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9.2.4.3 OYHKUMOHANbHbLIA KOMOOHEHT PENAUMOHHOIO XpaHunuila
B cnyyae pensiuMOHHOM MOAENM XpPaHEHUS AaHHbIE XPaHATCA B BUAE CTPOK, TA€ Kaaoe none npea-
cTaBnsieT cobon cTonbeL, OPraHM3oBaHHLIN B BuAe Tabnuubl HA OCHOBE NOMMYECKON OPraHn3anmnu gaHHbIX.

MpumevyaHue — Peanuzauun pensuUMOHHbIX Moerneil XxpaHeHus Ans GonblUNX AaHHBIX SIBMSOTCS OTHOCM-
TErNbHO 3penbiMi 1 BbiNK NPUHSTLI Ha BOOPYXXEeHWe PSfOM opraHusaumii. PensiuyoHHble MOLENU Takke 04eHb BObICTPO
COBepLUEeHCTBYHOTCS Gnarogaps HOBbIM peanusalnsiM, OpUEeHTUPOBaHHLIM Ha yrydlleHue BpeMeHu oTknmka. MHorue pe-
anusauum Ans GonblUMX AaHHBIX UCMOIb3YHT NOAX04 «rpybas cura» K MacluTabupoBaHuto pensLMoHHbIX 3anpocoB. Mo
CyLLeCTBY 3anpochl pasfensioT Ha 3Tarbl, Ho, YTo Gornee BaxHO, 06paboTKy BXOAHbLIX Tabnuy pacnpegensioT Mexay He-
CKOMbKMMU y3namu (4acTo B BUAe 3aZaHusi ConoCcTaBlIeHUs/YMEHbLUEHUS).

DaKTUYECKMM XPaHUITMLLEM AAHHBLIX MOTYT ObITb NNockue hannbl (C pasgenutenamm Unu UKCupo-
BAHHOM ANWHbI), [A€ Kaxagas 3anuck/CTpoka B danne npeacraesnset coboi cTpoky B Tabnuue. OaHaKo aTu
peanu3auuu BCe Yalle UCnonb3yloT 4BOUYHbIE DOPMAaThl XPaHEHUS, ONTMMWU3UPOBAHHLIE ANS pacnpeaeneH-
HbIX hannoBbIX cuctem. B Takux chopmarax 4acto NPUMMEHAITCA UHAEKChI HA YpOBHE BNOKOB U OpraHusa-
UMs AaHHbIX No cronéuam, 4Tobbl 06ecneunTb AOCTYN K OTAENbHLIM MOMAM B 3anucax 6e3 HeoOXoaAUMOCTH
YTeHMA BCEW 3anmcu. HecmoTpsa Ha 3TO BONLLUMHCTBO MOAENEN PENALUMOHHOIO XpaHeHmsa 6onbLuMX aHHbIX
NO-NPEXXHEMY ABMAIOTCH NAKETHO-OPUEHTMPOBAHHLIMW CUCTEMAaMM, NPEAHA3HAYEHHBIMMW AN CNOXHbIX 3anpo-
COB, KOTOpbIE TEHEPUPYIOT OYEeHb BOMbLUME MPOMEXKYTOUHbIE MATPULbI NEPEKPECTHLIX PE3ynsTaTtoB u3 06b-
€AVHEHUI, NOJTOMY JaXe AN BbIMNOMHEHMSA NPOCTENLLEr0 3anpoca MoryT notpeboBaTLCs 4ECATKN CEKYHA,.

9.2.4.4 OyHKUMOHANbHbLIA KOMAOHEHT XPaHUnMLLA «KMioY — 3HaYEeHne»

MpUHUUMBI MOCTPOEHUS XPaHUITULL, «KMIOY — 3HAYEHUE» FeXaT B OCHOBE BCEX APYrMX MOAENen xpa-
HeHus U nHaekcaumm. C TOUKM 3peHmns BOonbLUMX AAaHHbIX 9TU XpaHunuwia 3pEKTUBHO NPEACTaBNAOT MOAE-
nn NaMAaT ¢ NPOU3BOSbHLIM AOCTYNOM. XOTH AaHHbIE, XPAHALLMECH B 3HAYEHUAX, MOTYT UMETbL J0CTaTOYHO
CMNOXHYIO CTPYKTYpY, BCsi 06paboTka 3Tol CTPYKTYpbl AOMMKHa obecneunBaTsCa NPUoXKeHWeEM, a peanusaums
XpaHunumuia 4acTo BO3BpaLlaeT TONMbKO yKkasatenb Ha Orok gaHHbIX. XpaHunuiia Tuna Koy — 3Ha4YeHne»
Hanbonee spdEKTUBHBI ANSI OTHOLIEHUA «1—1», 0AWMH K OAHOMY (HANpUMep, KaXabli K4 OTHOCUTCS K Of1-
HOMY 3HAYEHMI0), HO TaKXe MOTYT ObITb MPUMEHEHBI AN CONOCTABIIEHMS KIIIOYEN CO CNUCKaMU OQHOPOAHBLIX
3HayeHunin. Korga Knoun conoctaBnsatoT HECKOSTLKO 3HAYEHWIA Pa3HOPOAHbIX TUMOB/CTPYKTYP UMK Koraa 3Hade-
HWUS M3 OZHOTO KMova HeoBxoaAMMO OObLEANHUTL CO 3HAYEHMAMU ANA APYTOro Uiy TOTo Xe Knioya, Tpebyercs
nonb3oBaTenbLCcKas NpuknagHas norvka. YkasaHHoe TpeboBaHue Ans 3TOW Nonb30BaTenbCKON NOrMKM 4acTto
NPENATCTBYET PELUEHMIO 3ad4a4mn 3P PEeKTUBHOIO MaclLuTabupoBaHus.

B xpaHunuiax Tna «Ksoy — 3HayeHmey 00bIMHO Haanexawmm obpasom peanm3oBaHbl 0OHOBNEHUSA B
cnyyasx, Korga MMeeT MECTO OTHOLUEHUE OAMH K OQHOMY, a 3Ha4YeHue (pasmep/anmHa) 4aHHbIX HE M3MEHSIET-
cs1. CnoCOBHOCTbL XpaHUnULL «Kod — 3Ha4eHne» obpabarbiBaTb BCTABKM, KAk NPaBUIo, 3aBUCUT OT 6a3oBO
peanusauuu. MNMpu 9TOM XpaHunMLia TUMNa «KIioY — 3Ha4YEeHUE» TpebyloT 3HAYUTENBHBLIX PECYPCOB (Kak pyd-
HbIX, TAK M BbIMUCIIMTENBHbIX) ANsi 06paboTkn n3ameHeHuin B 6a30BON CTPYKTYpe AaHHbIX 3Ha4YeHui. Hanbonee
4acTo UCMONbL3YeMON peanu3aunen B NPUIOXKEHMAX Ana paboTsl ¢ 60MbWMMK AaHHBIMU ABNATCHA pacnpeae-
MNEHHbIE XPaHUIMLLA TUMNAa K4 — 3Ha4YeHuey. Npu 3Tom obssatensHO JomkHa ObITh pelieHa ogHa 3agaqa,
KoTOpasi He MOXET ObITb YHUKaNbLHON ANA peanu3aumin Tuna «Kmnwd — 3Ha4YeHue», — 9T0 pacnpegeneHue
KJ0YEN No BCeMy NPOCTPaAHCTBY BO3MOXKHbLIX BAPUAHTOB «KITH0Y — 3HAYEHUEY.

B yacTtHocTM, Knoum HeobxoaumMo BblIBUpaTb AOCTATOMHO TLIATENLHO, YTOBOLI N3BEeXaTb UCKaXKEHUI B
pacnpegeneHuu gaHHeix no knacrepy. Korga gaHHble Ype3MEPHO UCKAXKEHbI B paMkax HEGONbLLOTo guanaso-
Ha, 3TO MOXET NPUBECTU K BO3HUKHOBEHMIO ropayvmnx Todek (hot spot) BbiMMCAEHWI B KnacTepe B TOM Criyyae,
€Cnn B MpoLecce peanusaumm NpeanpuHMMacTcs nonbiTka ONTMMWM3UPOBATL NOKanu3auuio gaHHeix. Ecnu
JaHHbIe ABNATCA AUHaMMYeckumMmn (406aBNAOTCA HOBLIE KIOYKM) ANS TaKoW peanusauuu, TO BNOSIHE BEPO-
ATHO, YTO B KAKOW-TO MOMEHT JaHHbIE MOTYT NoTpeboBaTk MOBTOPHON BanaHCUpPOBKM B knactepe. B cnyyae
peanu3auuu, Korga nokanusaumsa He ONTUMU3MPYETCA, UCMONL3YIOT Pa3fMYHbIE BUALI XELUMPOBAHUSA, a TaKkKe
CMNyYanHOro UMM LMKIMYECKOTO NMOAX04a K pacnpeaeneHmnio JaHHbIX, Kak NPaBUmo, HE BOSHUKAKOT NCKaXKEHMWS
n ropsiume Todkn. OgHaKo B 9TOM criyqae 0COBEHHO CMOXHO peLlarTcs 3agadu, Tpebyowme arperupoBaHus
HabopOB AAaHHbIX.

9.2.4.5 OyHKUNOHANbHbIA KOMMOHEHT CTONOLIOBOrO XpaHUnuLLA ¢ LUMPOKUMK cTonduamm

B oTnuumMe oT NpocTbiX PENAUMOHHBIX AAHHbLIX, KOTOPbIE XPaHAT AaHHbIE MO CTPOKaAM CBSI3AHHLIX OT-
HOLLEHMAMU 3HAYEHUIA, B CTONOLOBbIX XpPaHUMNMLLAX JAaHHbIE OPraHM3yoTCA B rpynnbl NoA00HbIX 3Ha4YeHUn. B
3TOM Crydae pasHuua sBnsieTcs HebonbLWON, HO B PENSALUMOHHBLIX Basax AaHHbIX OTAeNbHas rpynna ctonbuos
(4acTo OAMH MM HECKONBKO CTONBLOB) ANA CO34aHMA 3anncu CBA3aHa C ONPeaeneHHbIM NEPBUYHBLIM KIIOYOM.
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B cTtonbuoBbix XpaHUNULaX 3HA4YEHUE KaXKZOro ctonbua SABNSAETCA KIKOYOM, U NOA00HbIE 3HAYEHMSA
cToNbLOB yKa3bIBaKOT Ha CBA3AHHLIE CTPOKU.

MpocTtenwmii NnpuMep CTondbLOBOro XpaHunuLia — 310 He 6onee YeM XpPaHWUMNULLIE KITOYEN U 3HAYEHUNR,
B KOTOPOM POSU KMO4a U 3HAYEHUS MOMEHANUCE MeCTaMKu. BO MHOMMX OTHOLLEHUSAX CTONBLOBLIE XpaHUMLLa
JaHHbIX Hanbornee NOXOXKM Ha MHAEKCHI B PENALMOHHbLIX Basax gaHHbIX. Kpome Toro, peanusauus cronduo-
BbIX XPaHUMWL, C LUMPOKMMMK CTONOL MM, KOTOPLIE COOTBETCTBYIOT MOAENM PA3PEXEHHON, pacnpeaeneHHou
MHOTOMEPHOW MOAENU OTCOPTUPOBAHHOM KapThl (FAe NPOM3BONbHblIE BAWTOBLIE MAaCCUBbLI MHAEKCUPYIOTCS/
AOCTYMHbI HA OCHOBE CTPOKOBLIX U CTONBOLOBLIX KMOYER), BBOAAT AONOSIHUTENLHLIA YPOBEHb CETMEHTaLIMM 38
npegenamu Tabnuupl, CTPOKU M ctonbua pPensuuoHHON MOAENU, KOTopas NofyyYuna HaumMeHoBaHue CEMER-
ctBa ctonbuos. Takum 06pa3om, B CTONOGLOBOM XpaHUITULLE C LUMPOKMMKM cToNBLaMu 4oB6aBnsaeTcsa A0MNOMHK-
TENbHOE U3MEPEHNE, UBBECTHOE KaK CEMENCTBO CTONOL0B.

9.2.4.6 OyHKUMOHANbHbIA KOMMNOHEHT CTONBOLIOBOrO XpaHunuua

MyTem opraHusauumn U xpaHeHus gaHHbIX No ctonduam (a He Mo CTPOKaM — B XPaHMIMLLAX Ha OCHOBE
CTpOK) cTtonbuosble Ba3sbl AaHHbIX Hanbonee NOAXOAAT ANSA MPUNOXKEHWIA C BONbLLUMMK AAHHLIMMW, KOTOPLIE
TpebyIoT LUMPOKOro CNeKkTpa BapuaHTOB aHanu3a, Takux Kak MHOroMmepHbiin OLAP (onepaTuBHasi aHanuTu4e-
ckasa oO6paboTka) — 3anpoc, 3anpoc ckaHupoBaHusa (6oNbLIOro U Manoro). [nsi NoBbILLEHWUS] MPOU3BOANTENb-
HOCTK 3anNpOCOB MOTYT ObITb NPUMEHEHBI PA3NMYHbLIE METOALI COPTUPOBKU, MHAEKCALMU U CKATUS HA OCHOBE
cTonbuoB, HaNpUMep: MHOTOMEPHOE MHAEKCMPOBAHWE, CIIOBAPHOE KOAMPOBAHUE U T. 4., MCNOSb3yEMbIE ANA
NOBbLILLEHWSA MPOU3BOAUTENBHOCTM 3anpOCOB.

9.2.4.7 OYHKUMOHASbHBLIA KOMNOHEHT XpaHUNULLA AOKYMEHTOB

B nocneaHee BpemMs akTMBHO pa3BMBanMCh U HALLMM LUMPOKOE NPUMEHEHNE COBPEMEHHbIE XpaHUnMLLA
JOKYMEHTOB, KOTOPLIE B HACTOSALLIEE BPEMS BKMIOYAIOT PACLLUMPEHHBIE BO3MOXKHOCTH MOMCKA U MHAEKCMPOBA-
HUS1 CTPYKTYPUPOBAHHbIX AaHHbIX U METaJaHHbIX, MOTOMY MX YaCcTO Ha3bIBAKOT XpaHunuwamm crnabocTpyk-
TYPUPOBAaHHLIX AaHHbIX. B XpaHUnuLLe AaHHbIX, OPUEHTUPOBAHHOM HA AOKYMEHTHI, KaXAbI JOKYMEHT UHKanM-
CYNMpPYeET M KOQUPYET METadaHHbIe, NonsA v nobble Apyrue BapuwaHTbl NpeacTaBneHmsa aTon 3anucu. Kpome
TOrO, YTO XpaHMNULLA JOKYMEHTOB B KAKON-TO CTEMEHN aHaNOIMM4Hbl CTPOKE B PENALMOHHON Tabnuue, 0aHON
U3 NPUYUH Pa3BUTUS U NOMYMAPHOCTM XPAHUIULL, JOKYMEHTOB ABMAETCA TO, YTO BONbLUMHCTBO peanu3auuii
He NPUMEHSAIOT PUKCUPOBAHHYIO (MOCTOSAHHYI0) Cxemy. [NepeqoBOi ONbIT YTBEPXKAAET, UTO rPynnbl AOKYMEHTOB
AOMKHbI ObITb NMOTMYECKU CBA3AHBLI U COAEPXKATb CXOXWUE AaHHbIe, 0AHaKo He Tpebyercs, YuToObl OHKU Bbinu
OAWHaKOBbLIMU UMK YTODLI NMOBLIE ABA AOKYMEHTa CoAepKanu O4HU W T€ Xe nonA. B 3Tom 3aknoyaeTtcsa ogHa
U3 NPUYKH, MO KOTOPOW XPaHMUIMLLA JOKYMEHTOB AOCTaTOMHO MONYNSAPHLI AN XpaHEeHMA HabOopOB AaHHbIX C
pPeaKo 3anofHEeHHbIMM MOSIAMU, NOCKOMbLKY B 3TOM Cryyae OObIMHO BO3HWMKAET ropasfo MEeHbLUE HaknagHbIX
pacxofoB, YEM B TPAAULMOHHBIX PEMALUMOHHBIX CMCTEMAX ypaBneHus 6azamu gaHHbIX, r4€ B KAYECTBE 3anu-
cen PaKkTU4eCKU XpaHaTcs cTondubl ¢ HYNEBLIMU 3HAYEHUSAMU. [PyNMbl JOKYMEHTOB B 9TUX TUMAX XPaHUIMLL,
00ObIMHO HA3LIBAKOTCA KOMMEKUUSAMU, W, NOAOBHO XpaHUNuwiam TUna «KIiY — 3HAYEHME», HEKOTOPbIE YHU-
KasnbHbIE KIOYM UMEIOT CCLISTKM HA KaXabl JOKYMEHT.

9.2.4.8 OyHKUMOHANbHbLIA KOMNOHEHT rpad)oBon BGasbl AaHHbIX

B TO BpeMsi Kak caiTbl couuanbHbIX ceTen, 6e3yCnoBHO, CTUMYNUPOBANM 3BOMNOLMIO rpacoBbix 6a3
JaHHbIX U CNOCOBCTBOBANM MOBLILUEHMIO UX HAMSAHOCTU (A TaKKe NOBLILWEHUIO 3dekTuBHOCTM 006paboT-
KM, 0 YEM CKa3aHO garnee), XpaHunuua rpadoB B TEYEHUE HECKOJbKMX NET ObiNM CyLLECTBEHHOW COCTABHOM
YaCcTb0 MHOTUX NPEAMETHBLIX 06nacTen, Ha4MHasA C BOEHHON pasBeakn u 60pbObl C TEPPOPUIMOM M 3aKaH4YU-
Basi NNaHMpOBaHWEM/HABUTALMEN MaPLUPYTOB, a TAKKe CEMaHTUYECKMMU CeTAMU. [laHHble B rpadhoBbix Hasax
[aHHbIX NpeACTaBneHbl B BUAE COBOKYMHOCTM y350B, pebep 1 nx CBOWCTB (XapakTepucTuk). OAna ycrpaHeHus
HEOAHO3HAYHOCTU CYLLHOCTEN U cpaBHeHus rpados aHanuTuka no rpadosbiM 6a3am AaHHbIX COAEPXKUT pe-
3ynbTaThl pacyeTa OCHOBHOTO (6A30BOro) KpaTyanLLero NyTu U paHXXMpPOBaHUS CTPaHUL,.

PakTMyeckn noaxoAbl K pELLUeHNIO 3a4a4m NOCTPoeHus rpadoBebix 6a3 AaHHbIX MOXHO paccMaTpuBaTh
Kak cneuuanvM3npoBaHHYIO peanu3auuio CXeMbl XpPaHEHMS AaHHbIX C ABYMS TUNaMu AAaHHbLIX [y3nbl U OTHO-
weHusa (ux B3anmMocsssn)]. Kpome toro, ogHuM u3 Hanbonee 3aHa4MMbIX SNEMEHTOB aHanu3a AaHHbIX rpada
ABNAETCA ONPEeAEneHne MECTONONOXEHUS y3na unu pebpa rpada, ¢ KOTOporo A0MKEH HaYaTbCcA aHanu3. Ons
3TOro B BonbLUMHCTBE rpadoBbix 6a3 JaHHbIX peanu3oBaHbl MHAEKCHI CBOWCTB y3noB unu pedep. B otnuuune
OT PENAUMOHHBIX N APYIMX NOAXOA0B K XpPaHEHWIO AaHHbIX, BOMNLLWMHCTBO rpadyoBbix 6as AaHHbIX, Kak NpaBu-
N0, UCMONbL3YIOT MCKYCCTBEHHbIE MAEHTUMUKATOPLI /NCEBAOKIIOYM UM PYKOBOACTBO ANSA YHUKANbHON MAEHTH-
dukauum y3nos n pedep. 3T0 NO3BOMAET NETKO M3MEHATL aTpubyThbI/CBONCTBA BCNEACTBUE KaK haKTUYECKMX
M3MEHEHWI B A@HHbIX (KTO-TO M3MEHUIT CBOE UMS), TaK U 0BHaPY)XXEHMSA AOMOMHMTENBHON MHOopMauun (Ha-
nNpuMeEp, NyyLero MeCTononoXeHUs 4Ns1 HEKOTOPOro afeMeHTa unm cobeitus) 6e3 HeoBXoANMOCTU BHOCUTL
N3MEHEHUS B yKasaTenu OTHOLUEHUI B NPSMOM HanpasneHun/obpaTHOM HanpaeneHuu.
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Kak npaBuno, B pacnpeaeneHHbix apxutekTypax ana obpabotku rpacos dparmeHTbl rpacda conocras-
NAOT CUCTEMHBIM y3MamM, MOCHE Yero B CUCTEMHbIX y3rax AN nepegadn gaHHbix 06 nameHeHunsax B rpade unm
NOMYYEHHbIX 3HAYEHUAX UCNONb3YETCA NOAX0A HA OCHOBE pacyeta nyTen B rpade. daxke HebGonbLume rpadbl
ObICTPO NpeBpaLLaTca B 00nacTb O0MbLUMX AAHHbIX, KOFAa KTO-TO ULLET LWAaBNOHbl UM paccToaHus Ha Bonee
Yem O4HOWM UMM ABYX CTEMEHAX pasfgeneHna mexay yanamu rpada.

B 3aBMCMMOCTM OT MNOTHOCTM rpaca Takon noaxod MOXET ObICTPO Bbi3BaTb KOMOWHATOPHLIN B3pPbIB
NPUMEHUTENBHO K KOMWYECTBY YCNOBMIA/LIAONOHOB, KOTOpbIE Oyaer Heobxoanmo npoeepuTb. CyLiecTBYeT
cneynanu3mpoBaHHbIM BapuaHT peanusauumn xpaHunuwia rpad)oB, U3BECTHBIN Kak CTPYKTypa OnucaHus pe-
cypcoB (RDF), koTopas siBnseTca 4acTbio cemencraea cneuyndmkaumnii koncopuyuyma World Wide Web (W3C).
3Tu cneumdukaumm 4acTo HaNPSMy accoLMMPOBaHLI C CEMAHTUYECKUM BEDOOM M CBA3AHHBLIMU C HUM KOH-
uentamu. Tpolikn RDF, kak M3BECTHO, COCTOAT U3 noanexawero (muctep X), npeaukara (KUBET B) U 00bekTa
(nepeynok nepecmeluHuka). Takum obpasom, Habop Tpoek RDF npeacraBnsaeT coboi OpMeHTUPOBAHHbLIN NO-
MeuyeHHbIl rpady. Cogepxxumoe RDF-xpaHunuLy 4acto OnNUCbIBaIOT C UCNOMb30BaHMEM DOpMarnbHbIX A3bIKOB
onucaHuna oHtonorun tTuna OWL unu assika RDF-cxembl (RDFS), koTOpblEe ycTaHaBnMBalOT CEMaHTUYECKUE
3Ha4eHMa u moaenu 6a30BbIX AAHHbLIX. [ANA noaaepX KU Ny4Llen ropu3oHTansHon nHTerpauun [16] reteporex-
HbIX HABOPOB AaHHLIX NPEANOXEHbI pacluMpeHmnsa koHuenuuu RDF, Takme kak CTpyKTypa OnUCaHus gaHHbIX
(DDF) [17], xoTOpble Ao6aBunu AONOMHUTENbHbIE TUNbLI AaHHbLIX ANA 6onee 3 HEKTUBHON NOAAEPKKN Ce-
MaHTUYECKON COBMECTUMOCTM M aHanu3a. B xpaHunuiiax rpadmyeckmx gaHHbIX B HACTOALLEE BPEMS OTCYT-
CTBYIOT Kakue-nnbo crangapTusoBaHHble API-uHTepdencol nnm A3biku 3anpocoB. Tem HE MEHEE KOHCOPLMYM
W3C paspaboTan a3blk 3anpoCoB K AaHHbIM, NpeacTaBneHHbIM no mogenu RDF SPARQL (SPARQL Protocol
and RDF Query Language ans RDF), KOoTopbIii B HACTOsALLEE BPEMS] HAXOAUTCH B CTaTyce pekoMeHaauumu, U
€CTb HECKOIMbKO CUCTEM, TAKMX Kak Sesame, KOTOpble CTaHOBATCS BOCTpeboBaHHbIMK Ansa paboTel ¢ RDF 1
APYTMMN XPaHUNULLAMW JaHHBIX, OPUEHTUPOBAHHBLIMU Ha rpadbl.

9.2.5 ®YHKUNOHANbHbIE KOMMNOHEHTbI PECYPCHOIO YPOBHSA

9.2.5.1 O6wme nonoxeHns

PyHKUMOHANBHbLIE KOMMOHEHTbLI PECYPCHOMO YPOBHS BKIIOYaIOT B cebs:

- KOMMOHEHT abCcTpakumm pecypcoB 1 yNpaBneHnsa UMU;

- KOMMOHEHT hU3NYECKUX PECYPCOB.

9.2.5.2 OyHKUMOHANMbHbIM KOMMOHEHT abCTpakummn n ynpaBneHus pecypcamm

PyHKUMOHANBHLIA KOMIOHEHT abCcTpakuumn pecypcoB U ynpaeneHns UCNONb3yeTca cepBuc-npoBange-
POM MPUIOXKEHUS BONbLUMX AaHHbIX A8 NPEAOCTaBNEeHNs 4OCTyNa K (PU3NYECKUM BbIMUCTIIUTENBHBIM PECYP-
caMm nocpeactBoM nporpaMmmHon abcrpakumun. PecypcHas abcerpakums Heobxoauma ana obecneyveHus ad-
eKkTUBHOro, 6e30nacHoOro M HageXkHoro MCNonb30BaHMA 0A30BOW MHMPACTPYKTYPbl. OYHKUMU PECYPCHON
abcTpakuum noaaepKMBatoTCsl BO3MOXHOCTAMM JAHHOTO (DYHKLMOHAMNBHOIO KOMMNOHEHTA.

Mpumevarnue 1— Korga cuctema GonblUMX JaHHBLIX pa3sBEPHYTa B cpefie 0GnauHbiX BbIMUCTEHUNA, (YHKLMN
BMpTyanu3aumn pecypcoB NpefocTaBnsioTcs cpefoil 0braqHbIX BhIYUCTIEHMIA, kKak onpegeneHo B [6].

PyHKUMOHANbHLIM KOMNOHEHT abcTpakumMm pecypcoB M yNpaBrieHUs MO3BOMSET CEepBUC-NPOBangepy
BDAP obecneunBaTtb Takue xapakTepuUCTUKKU, KakK dnacTUYHOCTb, 00beaMHEHUE PECypCoB U CamMOOBCy»Ku-
BaHue no TpeboBaHu0. PyHKUMOHAMNBHLIA KOMIOHEHT BUPTyanu3auumn peCcypcoB U yNpaBieHUs MOXET BKIIHO-
YyaTb NPOrpaMMHbIE 3MIEMEHTLI, TaKUE KakK rMNepBU3OPLl, BUPTYasibHBIE MALUMHLI, BUPTYaNbHOE XPaHUULLE
OaHHbIX 1 06paboTKy B peXXMMe pasaeneHusi BPpEMeHM.

MpumeHUTENbLHO K ceTu abCTpakuma u ynpasrieHne pecypcaMmm npeacraBnawT cobon cpeacrea, obe-
crneyunBaoLLme nepegadvy AaHHbIX OT O4HOIO KOMMOHEHTA K APYTrOMy Ha YPOBHE MHAPaCTPyKTypbl. Kpome Toro,
ceTeBas MH(PPACTPYKTYpa MOXKET TaKXKe BKITIOYaTh aBTOMaTU3MPOBAHHOE pa3BePTbIBAHUE, BOSMOXHOCTU Npe-
JOCTaBMNEHNA MU areHToB, B TOM YNCIE areHTOB MOHUTOPUHIA BCEW UHMPACTPYKTYPLI, KOTOPLIE UCTONb3YIOT-
CS 9nemMeHTaMmn ynpasseHus/kOMMyHuKauum, obecnevmBatowumMm peanu3aLmio KOHKPETHON MOZESNN.

Jlornyeckoe pacnpegeneHue knactepa/BblMMCIMTENLHOW MHAPACTPYKTYPLI ANS BLINONHEHUA BblUUCE-
HUIA MOXKET UBMEHATLCS OT rPUa-CeTu (Pr3n4ecknx KOMMNLIOTEPOB B CTOMKE A0 HABopa BUPTyasnbHbIX MALLWH,
paboTaroLmx y nocraswmka 06naqHbIX yCnyr, unm 4o cetn cnabocBA3aHHbIX KOMMLIOTEPOB, pacnpeieneHHbIX
no Bcemy Mupy u obecnevmBaroLnx 4OCTYN K HEUCMOSb3YEMbIM BbIMUCIIUTENBHBLIM PECYPCaM.

MpumevyaHune 2 — WnepBusop NpeacrTaenseT coboi YacTb KOMMbIOTEPHOro nporpaMmHoro obecneyeHus,
NpOLUMBKM UM 0BOpYAOBaHNS, KOTOPOe CO3AaeT U 3anyckaeT BUPTyasibHble MallWHbl. B Takom BuAe runeper3op uaHa-
YanbHO paboTaeT Ha «rofioM Xenesey W ynpaBnseT HeCKONMbKUMW BUPTyarnbHeIMU MalLMHaAMK, COCTOALMMMW U3 onepawm-
OHHbIX cucTteM (OC) 1 MPUNOXKEHUNA.
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9.2.5.3 OYHKUMOHANbHbLIA KOMMNOHEHT (PU3NYECKUX PECYPCOB

@DyHKUMOHANbHBLIA KOMNOHEHT (PU3NYECKMX PECYPCOB NPeacTaBnseT cobon aneMeHTbl, HeobxoaumMbie
NOCTaBLUMKAM NPUIOXKEeHUn BONbLUMX AaHHBLIX AN 3anycka U ynpasneHus npeanaraeMbiMm MU CUCTEMaMu
OonbLUNX AAHHbIX.

dusnyeckne pecypchl BKNIOYAIOT annapaTtHble pecypchl, Takue Kak koMmnbstotepbl (CPU n namaTb), cetn
(MapLpyTM3aTopbl, MEXCETEBbLIE 3KPaHbl, KOMMYTATOPbIl, CETEBLIE COEAMHEHUS U CETEBbLIE Pa3beMbI), KOM-
NOHEHTbI XpPaHeHUs (KECTKME AWUCKW) U OPYrMe 3NeMeHTbl (PU3NYEeCKOl BbIMNMCNUTENBHOW MHPaCTPYKTYPbI.
JaHHble pecypcbl MOTYT BKMOYaThL T€, KOTOPbIE HAXOAATCA BHYTPU 0BnayvHbIX LEHTPOB 06paboTkn AaHHbIX
(HanpuMep, BbIYUCIUTENBHBLIE CEPBEPLI, CEPBEPLI XPAHEHUS U CETWU BHYTPW AaTta-LEHTPOB), U Te, KOTOpble
HaxogATcs 3a npegenamMn LeHTPoB 00paboTKM JAaHHbIX, — Kak MPaBuiio, CETEBLIE PECYPCHI, TAKNE KaK CETU
LeHTpoB 006paboTKM JaHHBLIX U OMOPHLIE TPAHCMOPTHLIE CETU.

Ons cetu xapakTepuctukm o6bema n CKOpPoCTHU BOMbLUMX AaHHBIX YAcTO ABMAOTCA OCHOBHEIMM (DAKTO-
pamu B peanuaauum BHYTPEHHENW U BHELLHEN CBA3HOCTU CETEBOW MHAIPACTPYKTYPSI.

Pusnyeckne pecypcol ANs BbIMMCIEHUI — 3TO (PU3MYECKME CepBEPLI, KOTOPLIE BLINOSHAIOT M nogaep-
>KUBAIOT NporpamMmHoe obecneyeHne apyrux KOMNOHEHTOB CUCTEMBI BOMbLUMX AaHHBLIX. BeluucnurensHas uH-
dpacTpykTypa TaKke 4acto BKMoYaeT 6asoBble ONepaLMoOHHbIE CUCTEMBI U B3aUMOAENCTBYIOLLME CEPBUCHI,
UCMNONb3yeEMbIE NS COEAMHEHMA KNACTEPHLIX PECYPCOB YEpEe3 CETEBLIE ANEMEHTHI. PUNUECKME PECYPCHI
ANA XpaHUnmLa — 9T0 PeCypcekl, KOTOpble 06ecneynBaoT NOCTOAHCTBO AAHHbIX B CUCTEME OOMbLLMX JaHHBIX.
MHbpacTpykTypa XpaHEHNSA MOXKET BKITIOYaTb MO0 pecypc OT U30NMPOBAHHBIX NTOKANbHbLIX AMCKOB 40 CETEN
XpaHeHus aaHHbIX (SAN) unu ceTeBoro xpaHunuuia.

dusnyeckne pecypcobl — 310 PU3NYECKne pecypcbl NPeanpUATUA (SNEKTPONUTaHKE, OXnaXaeHne), Ko-
TOpbIE CNEeAYET YYUTbIBATb NPU CO34aHMUN IK3EMNIIAPA KOHKPETHOIO BapuaHTa CUCTEMbI BOMbLUMX AAHHbIX.

XOTSl KOMMOHEHTbI PECYPCOB MOTYT ObITb Pa3BEPHYTHI HEMOCPEACTBEHHO HA (PUBUHECKMX pECYpcax UMK
Ha BMPTyasibHbIX pecypcax, Ha ONPEeAEeNeHHOM YPOBHE BCE PECcypCbl MMEKOT (PM3UYECKOE MpeacTaBreHue.
Pusnyeckne pecypcbl HacTo UCMONb3IYIOTCA ANSA pa3BepPTbiBAHUSA HECKOMbKMX KOMMNOHEHTOB, KOTOpbIE Ay6nu-
pyloTCA Ha BOMNbLIOM KONMYECTBE (OU3NYECKUX Y3NOB, YTOOLI 0BECNEYNTHL Tak HA3bIBAEMYIO TOPU3OHTANbHYIO
mMacLwTabupyeMocTs. BupTyanusauusi 4acto NPUMEHSAETCA ANA AOCTUMXKEHUS 3NacTUYHOCTU U TMBKOCTM npu
pacnpeaeneHnn uandecknx pecypcoB 1 4acTo UMEHYETCA «MHdpacTpykTypa kak ycnyray (Infrastructure as
a Service, laaS) B pamkax moaenu obrnayvHbiX BbIMUCNEHNA.

Pecypcol, nosblwatowme 30 gEeKTUBHOCTL BbIMUCNEHUIA, XPaHEHUA UMW CKOPOCTU nepegadn cuctem
O0nbLUMX AAaHHbIX, NOMY4YUNIM HAUMEHOBaHUe yckoputenen. Obbem, pazHoobpasne u CKoOpoCcTb BONbLLMX AaH-
HbIX TPeOyIOT Gonee BLICOKON U rMOKOI CKOpOCTM 00paboTkmM, Yem NpU TPagMLMOHHOM NoAXoae.

MpuMmevyaHue — Hanpumep, yckopuTenu Ansi BbIYUCTIEHMWIA BKIoYatoT B cebsi crieqytollee, HO He orpaHnyiu-
BaIOTCA 3TUM: rpacbuyeckuii npoLeccop, HacTpauBaeMyto BEHTUIbHYHO MaTpuLy ANS YCKOPEeHUs BbIYUCIIEHUIA NyTeM ee
MporpamMMUpoOBaHWsI MOMNb30BATENEM.

9.2.6 MHoroypoBHeBble (DYHKLUMOHASNIbHbIE KOMMOHEHTbI

9.2.6.1 OBwme NonoxeHns

MHOroypoBHeBbIEe (DYHKLMU BKAOYAKOT pAgd (PYHKLMOHAMBHLIX KOMMIOHEHTOB, KOTOPbLIE NPEAOCTaBASOT
cepBUCHI PYHKLUNOHANBHLIM KOMMNOHEHTAM APYIMX YPOBHEN.

9.2.6.2 OyHKUMOHANbHbLIE KOMMOHEHTbLI YPOBHA MHTErpaunm

9.2.6.2.1 O6LMe NONOXKEHUS

PyHKUMOHANBHBIE KOMMOHEHTHI YPOBHA MHTErpauun NpeaocTaBnaioT yenyrm agns nogKnioYeHnsa OyHk-
LMOHAarbHbIX BO3MOXHOCTEW KOMMNOHEHTOB HA OAHOM YPOBHE USIM HA HECKOSbKUX YPOBHSX.

PyHKUMOHANBHBIE KOMMOHEHTHI YPOBHSA UHTErPaL MU MOTYT BKMOYAThL, KPOME BCEM0 MPOYEro:;

- cpeay obmMeHa coobeHuamu (cM. 9.2.6.2.2);

- cpeay ynpasneHus CoCToAHuEM (cM. 9.2.6.2.3).

9.2.6.2.2 OYHKUMOHATbHBIA KOMMNOHEHT Cpeabl 00MeHa cooBLLEHUSIMI

PyHKUMOHASBHBIA KOMMOHEHT cpeabl 0bMeHa coobLeHnsiMM NpeaoCTaBnseT CepBUCHl (HanpuMep, B
Buae API) ana mapwpyTtusauuu u obMeHa coobLeHMaMHN, BKITOYasi, MOMUMO NPOYEro, HaAEXHY OpraHuia-
LU0 odepeaen, nepeaady u nonydeHme JaHHbIX MeXay y3namu B ropu3oHTansHo macwrabupyemom knacre-
pe Unn KOMMNOHEHTaMKn B pasfinyHble BEPTUKANbHbLIE YPOBHU MW MeXOy HUMM (CM. pUCYHOK 12). Hanpumep,
CETEBOW PEeCypC Ha YPOBHE PECYPCOB MOXET OTNPAaBAATH MHPOPMALMIO O CBOEM COCTOSSHUU HA KOMMOHEHTbI
ynpaBneHus cuctemMon yepes npeanaraemblie APl ¢ nOMOLLbIO cpeabl 00MeHa cooBLLIEHUAMMN.
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9.2.6.2.3 OyHKUMOHANLHbLIN KOMMOHEHT Cpeabl yrpaBfieHUs COCTOAHUAMUN

PYHKUMOHANBHbIM KOMIOHEHT CPeabl yNpaBneHns COCTOSAHUAMM UCMONb3YeTCs APYTMMU (DYHKLMOHATb-
HbEIMW KOMMOHEHTaMM ANA COXPaHEeHUs Unu nogaepkaHnsa COCTOSAHWUA Ha y3nax B pacnpedeneHHOn cpeae,
yTObObl 0B6ECNEUNTL COrMAacoOBAaHHOCTb COCTOSIHUIM U MOCTOSHCTBO BO usbexaHue c6oeB pecypcoB UMuM CucTe-
Mbl. MHdhopMaLums 0 MOCTOSHHOM COCTOSIHUM MOXKET ObITb BBEAEHA B KOMMNOHEHTHI YNPABNEHUS CUCTEMON ANS
MOHWUTOPUHIa UMM ynpaeneHmsa pecypcamu.

9.2.6.3 OyHKUMOHANbHbIE KOMMOHEHTbI YPOBHS1 6€30NacHOCTM B0MbLUMX AAHHBIX U KOHDUAEHUMATbHO-
CTW NEPCOHAsbHbIX AaHHBLIX

9.2.6.3.1 O6BLWME NONOXEHUSI

KomnoHeHTsl 6e30nacHOCTU BOMNbLUMX AAHHbIX U KOHPUAEHLMANBEHOCTU MEPCOHASBHBIX AAHHLIX UCMOSb-
3yK0TCA ANA obneryeHns B3aMMoAENCTBUSA B pamMKax STANIOHHON apXuTEKTypbl BonbLUMX AaHHbLIX 6e3 yuiepba
AN KOH(PMASHUMaNbHOCTM NEPCOHANbHbIX AAHHbLIX, KOHPUAEHUMASNIEHOCTU UMK LEeNOCTHOCTU BONbLUNX AaH-
HbIX. KomnoHeHTbl 6e3onacHOCTM 60MNbLWMX AAHHBLIX U KOHPUAEHLMANBLHOCTU NEPCOHANbHBLIX AAHHbIX TECHO
CBSA3aHbl CO BCEMMW (PYHKLUMOHANbLHLIMU KOMMOHEHTaMu Yepes API.

M punMmedyaHne — KomnoHeHTbl 6e3o0nacHOCTM BonblUMX LaHHbIX U KOH(*)I/I,D,EHLWIaJ'IbHOCTVI nepcoHanbHbIX
AaHHbIX COCTaBNAKT (*)yH,ElaMEHTaHbeIVI acrnekT aTanoHHOW APXUTEKTYPHI. OHun npencraBnAT coboit reoMeTpu4ecKkun
oxBaTblBakoLWne Ui CKBO3Hble OCHOBHbIE KOMMOHEHThI, YKa3biBarolMe Ha TO, YTO Ha BC€ KOMMNOHEHTbI BITUAKT coo6pa>Ke—
HUs1 6e30NacHOCTK nepcoHanbHbIX AaHHbIX. Takum o6pa30M, posib 6e3o0nacHOCTH BONbLUMX AaHHbLIX U KOH(*)I/I,EI,EHLWIaJ'Ib—
HOCTU NepcoHanbHbIX AaHHbIX KOPPEKTHO OTO6pa)KaETCF| Mo OTHOLWEHWH K ApYyrMM KOMNOHeHTaM, HO He pacluupaeTca oo
fonee Menkux getanen, KOTOpble AakT fonee To4HOE npencraeneHne, HO CKopee OTHOCATCA K bonee ,EI,ETaJ'II/I3I/IpOBaHHOI7I
3TanoHHOM apXUTEKTYype U 6e3onacHOCTU GoMbLUMX AaHHBIX U KOH(*)I/I,D,EHLWIaJ'IbHOCTVI nepcoHanbHbIX AaHHbIX. O6LLU/Ie
Kareropnn KOMNOHEHTOB, peann3oBaHHbIX AJ1A NOAAEPXKN acNeKkToB 6e3onacHoCTW BoMnbLUMX AaHHbIX U Ans KOH(*)I/I,D,EH—
LnanbHOCTU NepcoHanbHbIX AaHHbIX, NpUBEeAEHbl HMXe.

KomnoHeHTsl 6e3onacHOCTM 60MbLWMX AAHHBLIX U KOHMAEHUMaNbHOCTM MEPCOHANbHBIX AAaHHbLIX B3au-
MOZEWNCTBYIOT C HEKOTOPLIMM KOMMOHEHTAMK YNPaBeHUs CUCTEMON U 06ecnevnBatoT UxX UCMOSb30BaHMeE ans
cbopa 1 oTCneXxXmMBaHnA AaHHbIX.

9.2.6.3.2 ®yHKUMOHANbHLIA KOMMOHEHT Cpeabl ayauTa

PyHKUMOHANbHLIM KOMMNOHEHT Cpeabl ayauTa UCMONb3YT APYrMe KOMMOHEHTLI AN 3anmucu cobbiTui B
cucteme. CobbITUA MOTYT BKIOYATL NOMb30BaTENENn, KOMMOHEHTLI, 3a4aHNA U X 4ENCTBUSA, TAKME KakK 3anyck,
OCTaHOBKa, AOCTYN K AaHHbLIM, OBHOBNEHWE AaHHbIX U T. 4. O 3anucu n COXpaHeHUs AaHHbIX 3TN KOMMOHEH-
Thl AOCTaTOYMHO YacTO MPUMEHSIOT KOMMOHEHTbI YPOBHSA NNaTtdopMbl, HO B Liensax 6€30nacHOCTM MOTyT coxpa-
HATb AaHHbLIE U 3@ NpeaenamMmm apxuTekTypsl 6onblnx gaHHbIX. XKypHans! ayauta, nogaepKuBaemble aTUMU
KOMMOHEHTaMU, MPUMEHSIOT AN PELLEHMS 3a4a4: OTCNEXUBAHUS MPOUCXOXKAEHUS AAaHHbIX; BOCCTAHOBMNEHUS
OaHHbIX/COCTOAHUA B cnydae cbos CUCTEMHOIO KOMMOHEHTA, a TakXe KPUMUHaNIMCTUYECKOro aHanusa cu-
CTEMHOTIO cOO0s1, BTOPXKEHUS.

9.2.6.3.3 ®dyHKUMOHANLHbLIN KOMAOHEHT Cpeabl ayTeHTudukauun

PyHKUMOHANbHLIM KOMIOHEHT cpeAbl ayTeHTudukauuu obecnedmnBaeT ynpasneHme AOCTynoM K 6aso-
BbIM JaHHLIM 1 Cy>x0am B APYIMX KOMMOHEHTaX, a TAKKe AOCTYN K CUCTEME B LIENIOM W3 BHELLHWX 3N1IEMEHTOB.
AyTeHTudumkauus BKNOYaET npeacrasneHme ngeHtudukatopa (HanpumMmep, UMEHM NOMbL3OBATENS) U Koya
WK KoYen goctyna (Hanpumep, Naponsa nnu ceptudukara), KoTopble CBEPAIOTCH C XPaHUNULEM 3TanNOHHbIX
AaHHbIX. Kak npaBuno, ayTeHTMuUmMpyeMblii KOMMNOHEHT, NPEAOCTAaBNAS UAEHTUMUKATOP U KIKOY, CBA3LIBAET-
CA C KOMMOHEHTOM, K KOTOPOMY OH XO4Y€T MOMy4YuTb AOCTYN. 3aTEM KOMMNOHEHT, K KOTOPOMY OCYLLECTBIISETCA
JOCTynN, BbI3bIBAET Cryx0bl ayTeHTUAUKALMU U NOSy4YaEeT OTBET O TOM, Pa3peLLnTb UM OTKMOHUTb AOCTY.
XoTA B ngeane cepBuckl ayTeHTUdMKauMmu AOSkHbI ObITh LEHTPanM3oBaHsl B O4HOM KOMMOHEHTE, HanmM4ue
HECKONbKUX KOMMOHEHTOB Ha BCEX YPOBHAX MOXET BKMIOYAThL Pa3HbIE YPOBHU UM KOMMOHEHTHI, Tpebytowue
pasHbIX KOMMNOHEHTOB ayTeHTUUKaLMU.

9.2.6.3.4 ®dyHKUMOHANLHbLIN KOMMNOHEHT Cpeabl aBTopuUsaunn

PyHKUMOHANBHbIM KOMNOHEHT cpeAbl aBTopu3aummn obecneunBaeT nogaepkky PyHKLMM CONOCTaBNEHNA
naeHTndukaTopa nonb30oBaTens UM KOMNOHEHTa ¢ NPUBUMNErMAMU, KOTOPLIE OHW UMEIOT NPU AOCTYNE K pe-
cypcam (Kak K AaHHbIM, Tak U K 06paboTke) B knacrepe.

MpumevyaHue — [pumepamu NpUBMIIErUiA, KOTOPLIE MOTYT GbITh MPUMEHEHBI K MHOGOMY 3afilaHHOMY pecypcy
WK SNEMEHTY B KracTepe, ABMSTCA YTeHUe UIM JOCTYN, 3anuch, YaaneHue, BINoNHEHWe, 06Xof U 3aBepLUeHMe.

MpuBKUAErMN MOXHO NPUMEHATE K PECYPCY C Pa3HON CTENEHbIO geTanu3auun. Hanpumep, mHorme nnar-
dopmMbl BOMBLUMX AAHHbLIX B HACTOSALLEE BPEMS PEanu3yloT yNpaBneHne JOCTYNOM Ha YPOBHE Nonen/anemeH-
TOB, 4 HE Ha YPOBHEe 3anucen unu annos/HabopoB AAHHbIX.
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9.2.6.3.5 OyHKUMOHANLHLIA KOMMOHEHT CPeAbl aHOHMMU3aLUUn

PYHKUMOHASBHBIA KOMMOHEHT CPeabl aHOHUMU3aL MM NOAAEPKUBAET COXPaHEHUe KOHUAEHLMANBHO-
CTn unu 6e30NacHOCTM NEePCOHAanbHLIX AaHHbLIX MyTEM 3anyTbiBAHWUSA OQHOTO UM HECKOJNBKUX NIEMEHTOB AaH-
HbIX, YTOObI MX HEBO3MOXHO ObINO CBA3aThL C APYIMMU ANEMEHTAMU AaHHBIX.

MpuMevyaHune — OCHOBHbLIM NPUMEPOM 3TOrO ABMASETCHA aHOHUMU3ALMA NTMYHON UAEHTUDMLUMPYEMOKA NHGOp-
maumm (Pll) o usmyeckux nuuax Ans 3awutbl UX NepcoHanbHbIX AaHHbIX. [10g06HbIE KOMMOHEHTHI YacTo peanusytot
OAHOCTOPOHHWE XeLU-(bYHKLMU NS CO3AaHNUSA YHUKANbHBIX 3Ha4YEHWIA, KOTopble HEBO3MOXHO NpeobpasoBaTb K MCXOAHLIM
3HaYEHUAM.

Cny>x0bl aBTOPU3aLUKM UCMOSNL3YIOT ANIA ONPEAENEHNS TOr0, MOXKET iU NOMNb30BAaTENL UMM CEPBUC NOMY-
YUTb AOCTYN K UCXOAHBLIM U COBCTBEHHBLIM AAHHBLIM UJM AOCTYN MOXET ObITb TOMBKO K 3aKPLITLIM AaHHbIM.

9.2.6.4 ®OyHKUMOHANbHbLIE KOMMOHEHTLI YPOBHSA yNpaBneHUsa CUCTEMOM

9.2.6.4.1 O6bLMe NONOXEHUS

PyHKUMOHANBHBIE KOMMOHEHTLI YPOBHS yNpaBrieHUs CUCTEMOIi 06ecnedmBatoT NpegoCcTaBeHmne WwWmpo-
KOro CneKTpa CepBUCOB MO YCTAHOBKE, PAa3BEPTLIBAHUIO, KOH(PUIYPUPOBAHUIO, MOHUTOPUHIY U HACTPOMKE ANA
YHKLMOHAMbHLIX KOMMNOHEHTOB HA BEPTUKASLHLIX YPOBHSX, BKIOYAsA, MOMUMO MPOYEro:;

- pasBepTbiBaHKe n KoHdurypaumio (cm. 9.2.6.4.2);

- MOHUTOPUHT U onoBeLleHue (cm. 9.2.6.4.3);

- MYNLTUTEHAHTHOE ynpaBneHue pecypcamu (cm. 9.2.6.4.4);

- ynpaeneHue obecneyeHnem BbICOKON AOCTYNHOCTH (CM. 9.2.6.4.5);

- OYHKUMOHATbHbIA KOMMOHEHT yNPaBneHUs XXM3HEHHbIM LMKNOM BONbLUMX AaHHbIX (CM. 9.2.6.4.6).

9.2.6.4.2 OyHKUMOHANLHLIN KOMMOHEHT pasBepTbIBAHUA U KOHGUIypauum

KOMMNOHEHTBI pasBepTbiBaHUS M KOHUIypauuu NpeaocTasnaioT PyHKUUM ANns YyCTaHOBKM, PasBepTLIBa-
HUA 1 (NOBTOPHOKN) KOHAMrypaumMm NakeToB U CEPBUCOB Ha pPasHbIX YPOBHSAX.

9.2.6.4.3 OyHKUMOHANBHBLIN KOMAOHEHT MOHUTOPUHIA U ONOBELLEHMNS

KOMNOHEHTbI MOHUTOPUMHIA U OMOBELLEHMA NPEAOCTABNAT PYHKUMM ANA MOHUTOPUHIA COCTOSHUS W
NPOM3BOAUTENBLHOCTU PECYPCOB U CEPBUCOB, PA3BEPHYTLIX HA Pa3HbIX YPOBHAX, & TAKXKE OTMPAaBKM OMOBELLE-
HWUI COOTBETCTBYIOLLIMM KOMMOHEHTaM YNpPaBeHns NPy BOSHUKHOBEHMU KPUTUHMECKMX UM ONACHbIX COBLITMA.
YnpaeneHue pecypcamu no 3anpocy, KOTOPOE MOXKET UCMONb30BaTb PA3NMYHbLIE KONUYECTBA M Pa3fINYHbIE
TUMbl PECYPCOB U YCNyr Ha NMOom ypoBHe, HEOOX0AUMO Ana obecneveHns maclTabupyeMbiX BbIMUCIEHUIA
N 3MacTM4HOCTU. OnoBeLLeHUs MOTyT BbITb OTNPaBNEHbI, HANPUMED, KOMMNOHEHTY YNpaBneHus pecypcamMu ¢
HECKONBbKUMU apeHgaTtopamMmn UM KOMNOHEHTY yNpaBneHUs BbLICOKON AOCTYMHOCTLIO AN 3anycka pekoHdu-
rypaumm pecypca unm cepsuca.

9.2.6.4.4 OyHKUMOHANLHLIN KOMAOHEHT YyNpaBneHna MynbTUTEHAHTHLIMU pecypcamm

KomnoHeHT ynpaBneHusa pecypcamu ¢ HECKOMNbKMMMK apeHgaTtopamMu NpeaocTasnaeT OyHKUMKM 4Nns Bbl-
AENEeHUss U30NMPOBAHHbLIX PECYPCOB ANIA Pa3HbIX apeHAaTopoB, 3anpalLnBalLwmMX yeryrn 60nbLUNX AaHHbIX.
MynbTUTEHAHTHOCTb (MHOTOAPEHAHOCTL) NPEACTABNSAET COOON pacnpoOCTPaHEHHbIW METOA, NONyNApU3nupo-
BaHHbIN 0BNAYHbLIMU BLIMMCIEHUSAMM, NO3BOMNAIOLLMIA COBMECTHO UCNOMNb30BaTL PECYpPChbl h oBecneyunBarb ka-
4yecTBO cepBuca QO0S cpeaun pasHbIX apeHaaTopoB. Pecypchl, M30NMPOBAHHLIE M NPEAOCTaBNAEMbIE apeHaa-
TOpam, MOTyT OXBaTbIBaTh: YPOBEHb PECYPCOB (HANPUMEP, LEHTPAanbHLIA MPOLECCOP N XPaHMIMLLA), YPOBEHb
nnarcopmsbl (harinoBbie cucteMbl N 6asbl AaHHLIX), YPOBEHb 00paboTKM (HanpuMep, eauHasa unu rmbpua-
Hasa nnatdgopma 06paboTkmn) n ypoBeHb NPUNOXKEHMI AN padoThl ¢ 60NMbLUMMK AAHHBIMU (KOHKPETHbLIE CEPBU-
Cbl, Npegnaraemsie apeHgaropam). B uensx macrabmpyemocTy BblMMCNEHUI M 06ecneveHns anacTUHHOCTK
HeoBOxoAMMbI CTaHAAPTHbLIE MHTEPMENCHI ANSA YNPaBNeHns pecypcamu rno 3anpocy, KOTOPLIE MOTYT MCNOML30-
BaTb pasnm4yHble 0ObEMbI U PA3NUYHLIE TUMbI PECYPCOB U YCNYr Ha NOBOM yPOBHE.

9.2.6.4.5 OyHKUMOHAMbHbIN KOMMOHEHT ynpaBneHusa obecnevyeHmem BbICOKOW AOCTYMHOCTU

KomnoHeHTbl ynpaeneHmsa o6ecnedeHmem BbICOKOW AOCTYNHOCTM peanuaytoT OyHKUMK Ansa pa3paboTku
NONMMTUK, KOHDMUIypaLMUM U HACTPOWKKU CTATUYECKMX UMM AUHAMUYECKNX CEPBUCOB, CBA3AHHbLIX C NPEaoCcTaBs-
neHnem n3bbITOYHOCTH, PE3EPBHBLIM KOMMPOBAHUEM A aHHLIX USIM PECYPCOB, 3anacCHbIM 3aMEeLLEHUEM U MUTpa-
LMel AaHHbIX AN BOCCTAaHOBMEHNUS NOCME BO3SHUKHOBEHUSA OWINMOOK. B cucteme BonbLUMX 4aHHbIX HA4YMHasA OT
YPOBHS PECYPCOB U 4O YPOBHSI MPOMEXKYTOYHOTO MPOrPaMMHOI0 obecneyeHnss MOryT BO3HUKaThk PasfinyHbIe
Tunbl OWKMBOK, HanpuMep: cBon LEeHTPanbLHOro nNpoueccopa MM XpaHunuwa, coou OTAENbHbIX Y3NOB UIK
Knacrepa, nporpammHeie oLmMbKku, cOOU NUTaHUS UKW HENPEABUAEHHOE OTKIIOYEHME YCTPONCTB. KOMMOHEH-
Thl YNpaBneHns BbICOKON AOCTYMHOCTLIO MOTYT MOSlydaTb BXOAHbLIE AAHHbLIE OT KOMMNOHEHTA MOHUTOPUHIA U
OMOBELLEHNUA U KOHUTYPUPOBATL PECYPCHI UMM CEPBUCHI HANPSAMYIO UMK YepPe3 KOMMOHEHT ynpaBneHuns pe-
CypCamu B PEXXMME KOJNTEKTUBHON apeHAbI.
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9.2.6.4.6 OyHKUMOHANbHbLIA KOMMOHEHT YNPAaBEHUS YKU3HEHHbLIM LIUMKIOM OOJMbLLMX AaHHbIX

9.2.6.4.6.1 Obwme nonoxxeHus

PyHKUMOHANBHBLIE KOMMOHEHTbI YNPaBNEHUSA XM3HEHHBLIM LIMKIOM OO0MbLUMX AAHHbLIX NPEaOCTaBASOT
QYHKLMU ANA yNPaBAEHUS XKU3HEHHBIM LIMKITOM BONbLUMX AAHHbIX C MOMEHTA MOCTYNNEHNS 4aHHLIX B CUCTE-
My Yepe3 KOMMOHEHT UMMNOPTa AaHHbIX 40 ux 006paboTkm unu yaaneHmsa ns cucteMbl. OH MOXET BKIIOYaTh,
NMOMKUMO NPOYErO, yNpaBneHne METAaAaHHbIMU 1 YNPAaBEHNE KA4ECTBOM AaHHbIX.

9.2.6.4.6.2 ®yHKUMOHANLHLIA KOMAOHEHT ynpaBneHna MetTagaHHbIMU

Mop ynpaeBneHneM MeTagaHHbIMWU NOHMMAIOTCS BO3MOXHOCTW OMEPUPOBAHMSA METAAAHHLIMU, CO3[aH-
HBIMW Ha KaXkKAOM 3Tane >M3HEHHOro uukna 6onbLumx gaHHbiXx — OT NpUeMa, npegsaputensHon 06paboTku,
06paboTkn, aHanm3a, xpaHeHUst 4O YHUYTOXEHUS UIN yaaneHus.

M puMmeyvyaHune — ynpaBneHme MeTagaHHbIMKM HeobxoanMo Ans cucTeM BonblUMX AaHHbBIX MO crnepyrownm
npuynHam:

- 06bemM MeTafaHHbIX B HacTodLllee BpeMA 3HAYNTENBHO oonblue, Yem paHbLle, N NOCTOAHHO PAacTET,

- Hagnexatlee ynpasneHne MetajgaHHbIMU UrpaeT CyLeCTBEHHYH ponb B npoLuecce c6opa N aHann3a gaHHbIX, NMo-
CKONbKy MeTagaHHble npenocTaBnAT I/IHqDOpMaLWII'O O TOM, KaK AaHHble MOXHO O6pa6aTbIBaTb Wnn ncnonb3oBaTb.

9.2.6.4.6.3 ®yHKUMOHANLHLIA KOMMOHEHT ynpaBfeHns Ka4eCTBOM AaHHbIX

YnpaBneHue Ka4eCTBOM AaHHbIX OTHOCUTCS K YCTAHOBIEHMIO U PA3BEPTLIBAHUIO PONEN, NOMUTUK, AENR-
CTBUI U NPOLIEAYP, KACAOLWMXCHA TOYHOCTU, LENOCTHOCTM W MOSMHOTLI AAHHBLIX B TEYEHUE XKM3HEHHOIO LIMKMa
OonbLUNX AaHHbIX.

M puMmeyvyaHune — ynpaBneHme Ka4yeCTBOM AaHHbIX UMeeT cyllecTBeHHOe 3HadeHue anAa cuctem GonbLUnX
AaHHbIX, NOCKOJ1IbKY HM3KOe Ka4eCTBO AaHHbIX, Hanpumep: Korga gaHHble ABNAKTCA HENONHBIMU, NOXHBIMU UITKN yCTapeB-
LWNMW, MOXET HeEraTuBHO NOBJTUATb Ha SquDEKTI/IBHOCTb npoueccoB UHTeNNeKTyanbHOro aHanusa gaHHbiX, Ha nonyyeHune
NoJIe3HbIX pe3ynbraTtoB UM NPUBECTU K HENpaBUIbHbIM BbIBOAAM.

DYHKUMK YyNpaBEHUs KAYECTBOM AaHHbIX 00ECrneYnBatoT B3auMOAENCTBUE C KaXKabIM BEPTUKATbHbLIM
hYHKLUMOHANbHBIM YPOBHEM, NOCKOJbKY Ha KAYeCTBO AaHHbIX BAMSIIOT BCE NMPOLIECCHI MMMOPTAa, UHTETpaLum,
aHanuaa, XxpaHeHusl, BU3yanusauuu u noTpebneHns AaHHbIX.
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MpunoxeHune A
(cnpaBouHoe)

ConocTtaBrneHne (PyHKLUMOHASNbHbIX NpeacTaBreHUI NPU UHTerpaLmMmn 3TarIOHHON apXUTEKTYPblI
OONbIINX AAHHbIX C 3TAJIOHHOW apPXUTEKTYPOMN APYrMxX CUCTEM

[nsa KoHKpeTHON cucTeMbl BONbLUMX faHHbIX NOfib30BaTeNbCKoe NpefcTaBreHne ABNAeTCA eAUHCTBEHHbIM. PyHK-
LnoHaneHoe npefAcTaBneHne MoXeT BblTb MPYMEHEHO K LieneBoi cucteMe unu cepsucy. Hanpumep, Ha OCHOBE 3TaroH-
HOW apXxuTeKTypbl 0bradHelx BblHrcrneHnii no MCO 17789 onpepensdetca cobcTBeHHOE yHKLMOHanbHoe NpeacTaBneHne
AN obnadHbIX BelMUCeHUA. Ecnu pelleHne Ans 6onbLUMX AaHHBIX peanu3oBaHo B cpefe 0bnaqHbiX BblYUCIEHNA, dyHK-
LuoHaneHoe npeacTaBneHne 6omnbLlUMX AaHHBIX MOXHO COMOCTaBUTb C PYHKLMOHaNbHBIM MpeAcTaBneHnemM obnayvHbIx
BblYMCNEHUI (CM. pUCyHOK A.1).

OTanoHHas apxutekTypa 6orbLUMX AaHHbIX

Monb3oBaTenbckoe NpeacTaBneHne PyHKUMOHAMbHOE NpefiCTaBneHme

ﬁ MHoroypoBHeBble
/ d Yposers cpyHKum

=170:%
[AeATensHOCTU —1 I YpoBeHb
Bug
[eATensHOCTH
N .
SRl DyHKUMOHANbHbI YpoBeHb

KOMMOHEHT

[/

Mprimep aTanoHHON apXUTEKTypbl 06NaYHbIX BbIYMCIEHWI

DyHKUMOHarNbHOE NpeacTaBreHme

YposeHb yHKLMM

[
I u YpoBeHb

[
|¢yHKuMOHaanb|ﬁ KOMMOHEHT u YposeHb

[ u MHoroyposHesble

]

husmyeckoro pecypca pecypca

KoMnoHeHTbI XpaHunuia

BHenpeHue yHKLUMOHArbHbIX
TpeboBaHUii K GOMbLUMM JaHHbIM

MpencraBneHvie o
peanusauuu

PucyHok A.1 — ConocTaBneHne yHKUMOHanNbHbIX NpefcTaBneHunin npu MHTerpaunm sTanoHHON apXuTeKTyphbl
BonbLUMX AAHHBIX C STANIOHHOW apXUTEKTYpPOi 0bnadHbIX BbIMACIEHWA
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MpunoxeHue B
(cnpaBouHoe)

Mpumepbl B3aMMOCBSA3eN porien B 3KOCUCTEME DOSbLIMX AAHHbIX

Ha pucyHke B.1 npegcraeneHo opmarbHOE onucaHue aTaroHHON apXUTEKTYpPbl B TEpMUHaxX fuarpaMMbl KIaccos
UML. HeobxofMMo OTMETUTb, YTO KMacc cepBUc-NpoBaiifiepa NpuroxeHnst 6onblUnX AaHHbIX UMeeT oBpaTHYH CChINKy
«MpefoCTaBNeHNsI AaHHbIX», YTOGbI yUNTLIBATH BO3MOXHOCTL TOrO, YTO CEPBUC-TPOBaRAEp NPpUNIOXKeHUs GonblIMX faH-
HbIX NPEAOCTaBMSET AaHHbIe APYrOMY CepBUC-NpoBaiifepy NpunoxeHns GonbLUKNX faHHbIX, YTO, B CBOK ovepefb, MO3BO-
NSiIeT NPeAOCTaBMsATb faHHbIe Yepes LieMb HECKOMbKUX CEPBUC-NPOBaiAepoB NpUnoxeHust GonbLIMX AaHHbIX.

O6GecneyeHne gaHHbIMU

Ob6ecneyeHre gaHHbIMKU ObecneyeHne gaHHbIMK

BOP o~ 1.7 LBDAP 57 1.7 LBDC
Tk

Cpepna obecneveHus
1.%

l BDFP l

PucyHok B.1 — dnarpamma knaccos UML sTanoHHoW apXUTeKTypbl

Ha PUCYHKe B.2 npeacTaBnieHbl BSaMMOCBA3N MeXay aKkdemnnapamin pone|7| Ha oCcHOBe BbILIJerIpI/IBe,D,eHHOVI CXeMbl
UML. [JaHHble kackagHo NnpoxoaAT Yepe3 HeCKONbKMX CepBVIC—I'IpOBaVI,D,epOB npunoxeHna OonbLUNX LaHHbIX.

BDAP

(BDP BDAP | » BDAP »( BDC

BDC

BDFP BDFP

PucyHok B.2 — lNpumep B3anMocBsA3eid Mexzy aK3eMnnsapamu ponei 6onblwmnx gaHHbIX
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MpunoxeHue C
(cnpaBouHoe)

OCHOBHbI€ MOHATUA cTpaTern4yeckoro v onepatTuBHoro ynpasreHud gaHHbIMMU,
ynpaBrieHnsa Ka4eCTBOM OdaHHbIX B KOHTEKCTe 0ONbWNX OAHHBbIX

OcHoBHas Lefnb AaHHOMo NPUOXKEHUS — JaTb XapakTepUCTUKY OCHOBHBIM MOHATUAM: CTpaTerndyeckoro ynpassne-
HWS AaHHBIMW, YNpaBneHnsi Ka4eCTBOM AaHHbIX U ONepaTWBHOIO yrpaBrneHWs AaHHBIMW B KOHTEKCTe 6oMblMX faHHbIX.
YKasaHHble MOHATUSA, NpeACTaBNeHHbIe B MPUTOXEHWNN, B OCHOBHOM MepeHeceHbl U3 COOTBETCTBYOLLMX 4OKYMeHTOoB Mex-
[JYHapOA4HOW opraHMsaummn no cTaHgapTusaumm, yNoMsaHyTbIX B NPUNOXEHUN, a Takke M3 Hanboree LUMPOKO Ncronb3ye-
MOW W MPW3HaAHHOW NUTepaTyphbl, NMOMYYEHHON OT KOHKPETHbIX MpodeCCMOoHanbHbIX accounaumii, Takux Kak Accoymanms
ynpasneHua gaHHeiMu (DAMA, Data Management Association), UHCTUTYT ynpaBrneHunsa gaHHbIMu, HCTUTYT MacTep-gaH-
HbIX, MicnaHckas accoymnaums kadyectsa AaHHbIX U nHdopmauun (AECDI, Asociacidn Espafiola para la Calidad de Datos y
Informacién), MexgyHapopHasa accoymaums, obbemHatolasa npodeccrnoHanos B obnactn UT-ayauTa, MT-koHcanTuHra,
ynpaenexus UT-pruckamu n nHpopmavmoHHoi 6esonacHoctyh (ISACA, Information Systems Audit and Control Association)
n MexayHapofHas accounauus kadectsa nHdopmaumm un gadHelx (IAIDQ, International Association for Information and
Data Quality).

MpefcTaBneHHbIV Nogxo OCHOBaH Ha jee OAHOBPEMEHHOIO PACCMOTPEHNS «JaHHbIX Kak akTuBa opraHusaunmny u
«[@aHHbIX Kak MpofyKTa», NoSTOMY JaHHbIMW CrefyeT YNpaBnsAThb Kak akTUBOM W kak npogykTom. Ha pucyHke C.1 nokasaHa
B3aMOCB$3b MeXAy TPeMs paccMaTpMBaeMbIMW KOHLENLMAMMW B pamKaxX JaHHOro MpuioXeHus.

CTpaternyeckoe ynpaeneHve faHHbIMU NpefcTaBnseT coboi opraHm3aLyoHHyr dYHKLMIO (T. €. COBOKYMHOCTb Op-
raHN3auUMOHHBIX JENCTBUI), KOTOpas rapaHTUpyeT obecnedeHne Toro, YTobkl AaHHbIe, CNONb3yeMble B [eNoBbIX NpoLiec-
cax, cosfaBarnu LeHHOCTb 1 3 deKTUBHO oTBEYanu NoTpebHOCTAM AESATENbHOCTM.

OnepaTuBHOe ynpasneHne AaHHbIMW NpecTaBiseT coboii COBOKYNHOCTb JEeCTBUIA, HanpaBnieHHbIX Ha Nogaepx-
KY XM3HEHHOrO LKNa AaHHbIX C TEXHUYECKON TOYKW 3peHus (cbop, onucaHue, XpaHeHue, obpaboTka U YHUHTOXEHMWE)
(DAMA, 2009).

OnepatnBHoe Crparterus
ynpasrexue yrnpaBreHust
OaHHbIMU [aHHbIMK

TpeGoBaHus k
Ka4yecTBy AaHHbIX

Mpouecc
KnioueBble nokasarenu NOAAEPXKKU =
Ynpaenexve acppekTusHocTH (KPI) pecypcos royeBble noxaaaTKT;-:w
Ka4ecTBOM MOHMTOPYUHFa KayecTBa AaHHbIX acppekTnBHocTy (KPI)
[aHHbIX MOHWTOPWHIa MpPOLIECCOB
| ynpasrieHus AaHHbIMM
Mpouecc
noaaepXkKku
Crparterus pecypcoB
ynpasneHus | Crparernyeckoe
Ka4yeCcTBOM ynpaenexHve
OaHHbIX AaHHbIMU

KntoueBble nokasarenu addektneHocTu (KPI)
MOHUTOPWHra NpPoLECCOoB YNpaBneHus
Ka4yeCTBOM AaHHbIX

PI/ICyHOK C.1 — Bsanmocsasu MeXay OCHOBHbIMU KoHUeNUUAMN. onepatnBHOIo ynpasiieHUA gaHHbBIMU,
ynpaBlieHNA Ka4eCTBOM AaHHbIX N CTpartern4eckoro ynpaBsieHna gaHHbIMU

B pamkax cTpaTernyeckoro ynpasreHust JaHHbIMW peLlaroTca 3ajadv niaHMpoBaHUS U OnpefeneHus cTparernm
opraHusauuu, CBs3aHHOW C ynpaeneHWeM AaHHbIMU, C Lienblo obecrnedeHns COOTBETCTBMA LaHHbIX LefloBbIM MoTped-
HocTaM. [Ina peannsauumn sToi cTpaTernn Heobxo4MMo onepaTuBHOE yrnpaBfieHne AaHHbIMU 3@ CHET NonyvyeHus Hagne-
Xallero Habopa pecypcoB. Kpome Toro, B paMkax ornepaTUBHOIO yrnpaeneHust JaHHbIMU peLlaeTcs 3ajada peanusaumm
¥ pa3BepTbiBaHWA CTpaTerun ynpaeneHus AaHHbIMW C UCMOMb30BaHNeM Habopa MHAMKATOpOB MOHWTOPWHIA NPOLIeccoB
ynpaBneHns AaHHbIMW, ONpefenieHHbIX cTpaTernei. Baaumocssasnm mexgy pacCMOTPEHHBIMU MOHATUSAMU U PYHKLUUAMUA
npegcrasrneHbl Ha pucyHke C.1.
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YnpaeneHue ka4eCTBOM AaHHbIX NpefcTaBnseT coboi opraHn3aLUmMoHHY 0 YHKLMIO, HanpaBneHHYIo Ha nogTeepXae-
HWe TOro, YTO AaHHbIE UMEIOT afjeKBaTHbIV YPOBEHb KauyecTBa B COOTBETCTBUU C NOTPEOHOCTAMU JesATeNIbHOCTU. AfeKBaTHbIN
YPOBEHb KauecTsa faHHbIX yKka3blBaeT Ha JOCTOBEPHOCTb Pe3ynsraTtoB AefoBbIX NPOLECCOB, MCMOMNb3YOLWMX AaHHbIe.

B pamkax cTpaTernyeckoro ynpasneHus AaHHbIMU ONpefdensioT cTpaTernio ynpaeneHusl Ka4ecTBOM AaHHbIX, KOTO-
pas npefcTasfiseT coboi COBOKYNHOCTb OrpaHWYeHWin U AeACTBUIA, HanpaBneHHbIX Ha 4OCTUXEHUe Toro, Y4Tobbl JaHHbIe
COOTBETCTBOBANN TpeBOBaHNAM K KaYeCTBY COrnacHo AenoBbiM NoTpebHocTAM. Kpome Toro, cTpaternyeckoe ynpasneHue
faHHbIMK obecneyvnBaeT nNpefocTaBlieHne BCroMoraTelibHbIX pecypcoB A1 YNpaBneHUs KayecTBOM AaHHbIX.

B pamkax ynpasneHus ka4eCcTBOM AaHHbIX OMNpedenstoT COBOKYNHOCTb TpeboBaHMii K Ka4ecTBY AaHHbIX, Nokasa-
Teneih N KpUTEpUEB NPUHATUS peLleHUN, OCHOBaHHbIX Ha 3aAaHHbIX OrpaHu4eHusIX U AeicTBusx, YTobbl adeKkTuBHO
KOHTPONUpoBaTb U, NpU HEOBXOAMMOCTH, yNy4llaTb Ka4ecTBO JaHHbIX.

TpeboBaHuA, a TawKke cnocobbl U3MEpPEeHUs YPOBHEW KayecTBa AaHHbIX MepefaroTcs Ans onepaTuBHOMO ynpas-
NEeHNUs AaHHBIMW, FAe OHW BHEAPSIOTCA C NPUMEHEHNEM METPUK KavyecTBa AaHHbIX, pa3paboTaHHbIX B XOA4e ynpasieHus
KauecTBOM [aHHbIX. PesynsrupytoLlme nokasarenu kadectsa AaHHblX UCNOMb3YOTCA B NpoLecce ynpaBieHUs Ka4ecTBOM
[aHHbIX, KOTOPbIW NO3BOMSET OLEHWUTD, B KaKOW CTerneHW yA0BNeTBOPEHbI AernoBble NOTpebHOCTH OpraHn3aLuu B OTHOLLE-
HWW Ka4YecTBa AaHHbIX.

YnpaBneHue Ka4ecTBOM [aHHbIX NPefoCTaBnseT ANS CTpaTernyeckoro ynpasnerHns JaHHbiMM Habop nokasartenei
BbIMOSTHEHNUSA JeACTBUIA No obecrneveHnto KadyecTsa JaHHbIX.

CTpaTterndeckoe ynpasneHne gaHHeiMu obecnednBaeT 3anpoc y MT-nogpasgeneHuii, nogpasgeneHunii ynpasneHus
KaApoBbIMW pecypcamu, a Takke MoAgpasfeneHnit ynpaeneHusl KoprnopaTuBHeIMU hMHaHCaMn HeoBXOAUMBIX pecypcoB
C LeNbto rapaHTUK BbIMOTHUMOCTW NMPOLIECCOB YNPaBeHUs Ka4yeCcTBOM AaHHbIX W ONepaTUBHOMO yrnpaBreHus JaHHbIMK.

BBeAeHHble NOHATUSA MO BO3MOXHOCTW NPUBEAEHbI B COOTBETCTBUE C ONyBnnKoBaHHLIMU UK paspabaTeiBaeMbiMu
ctaHgaptamm MCO B ToM criydae, ecrnuv Takue JOKYMeHThI cyllecTByoT. C y4eTOM BbiLUeNpUBEAEHHOO PacCMOTPUM Crie-
JytoLine HKenpuBedeHHble JoNnyLLeHus:

- B CBSI3M C TEM, YTO fJaHHble OYeHb LieHHbI AN OpraHusauunii, X MOXHO paccMaTpuBaTh Kak akTUB U1, criefoBaTerb-
HO, YNpaBnATb UMW COOTBETCTBYHOLLMM 06pasoM Ans JOCTWKEHUS Lienei opraHvw3alun: B paMKax 3Toro yTBepXAeHUs
MOXHO CYMTaTb, YTO:

- faHHble 0 cAerkax Kak akTuB MOryT ObiTb KOHTEKCTYanM3npoBaHbl B COOTBETCTBUM C NMpUHLMNAMK, NpegcTas-
neHHbiMKM B MCO 55000 [24],

- flaHHble 0 cTpaTerMyeckom yrnpaeneHUn MoryT BbiTb KOHTEKCTYanM3MpoBaHbl B COOTBETCTBMU C MPUHLMNAMU,
npeacrasneHHsiMn B UCO/MBK 58500 [21];

- B CBSI31 C TEM, YTO f@aHHble MOXHO MPSAMO NPefCTaBUTb Kak MCXOAHLIA MaTepuan B Buge HeobpaboTaHHbIX faHHbIX
W KaK pesyneraTel 06paboTku faHHbIX, X MOXHO paccMaTpuBaTh Kak NPOAYKT, a Takke o6paTuTe BHUMaHWE Ha Ka4yecTBO
npoaykTa. B pamkax 3ToW rMnoTesbl MOXHO CYUTaTb, YTO:

- ypaBrieHne Ka4ecTBOM AaHHbIX ABNSAETCSH BOCMNPUUMHYMBLIM K KOHTEKCTyanumsaLuum B COOTBETCTBUM C NPUHLM-
namu, NnpeacTaBneHHbIMU B cepun ctaHgaptos NCO 8000,

- OMNpeAerneHne XxapakTepuCTUK Ka4ecTBa AaHHbIX KaK NMPOAYKTa, a Takke COOTBETCTBYIOLUX NoKasaTenen Mox-
Ho HaiTn B MICO/MBK 25012 [9], MCO/MBK 25024 [10] 1 MCO 8000-8 [30].

MoHATUSA, N3BMEYEHHblE U adanTUPOBaHHbIE U3 NepeYnCIieHHOro Habopa cTaHAapToB, MOMYT BbITb AOMONHEHE! APY-
rMMK CYLLECTBYIOLUMU CTaHAapTaMm, KacarLuMUCs KOHKPETHBIX BOMPOCOB ynpasneHns gaHHeiMu MCO 22745 [11], unu
CTaHfjapTamu, COOTBETCTBYOLMMM NpobremaTke ynpasneHns AaHHbIMWA UK yNpaBneH sl Ka4eCcTBOM AaHHbIX B KOHKPET-
HbIX cpepax gestensHoctv MCO 19157 [12], MCO 13119 [13], ISO/TR 21707 [14], ISO/HL7 10781 [15].

CrepgyeT yyecTb, YTO WCNONb3OBaHWE TEPMUHOB «CTpaTerndeckoe ynpasrneHne BonblWMMU AaHHBIMWY, «onepa-
TUBHOe ynpaBneHne 60NblUMMK AaHHBEIMU» U «YNpaBleHne Ka4ecTBOM BOoNbLUNX JaHHbLIX» He SKBUBANIEHTHO TepMUHaM:
«cTpaTernyeckoe ynpasneHne gaHHbIMU» B paMKax NMpOeKTOB MW 3KocucTeM BoMbLUKX faHHbIX, «OonepaTuBHoe ynpas-
fneHne AaHHBEIMW» B pamKax NPOEKTOB MK 3KoCUCTeM BOMbLUMX AaHHbIX U «ynpaBlieHne Ka4eCTBOM AaHHbIX» B pamKax
NPOEKTOB WM 3KOCUCTEM BONbLUMX AaHHbIX, MOCKOSIbKY MOHATWUS CTpaTerMyeckoro ynpasneHus gaHHbIMUW, yrnpaBneHus
KauecTBOM JaHHbIX U ONepaTUBHOIO yNpasiieHUs AaHHbIMU BEIXOASAT 32 paMKku 0BbIMHOMO UCMNONb3OBaHWS AaHHbIX.
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Mpunoxexnue JA

(cnpaBouHoe)

CBeaeHUsA 0 COOTBETCTBUU CCbITOYHbIX MeéXxayHapoOdHbiX CTaHAAPTOB HaUUOHAJNIbHBbIM CTaHAapTamMm

Tabnuya OAA1

OTBETCTBUA CTaHAAPTOB!

- IDT — naeHTUYHble cTaHfapThl;

- NEQ — HeskBuMBaneHTHble cTaHAapThI.

y CoOTBETCTBYIOLUUIA HaLUUOHambHbIA cTaHAapT OTCYTCTBYET. [0 ero NpuMHSATUSA pPeKoMeHAYEeTCH UCMnonb3oBaTh
nepeBoOj Ha PYCCKWI A3bIK fLaHHOrO MEXYHapOA4HOro cTaHfapTa.

OB03HaYeHNe CCLINOYHOro CTeneHb OB03Ha4YeHne U HauMeHoBaHWe COOTBETCTBYHOLLEro
MeXAyHapoAHOro ctaHgapTa COOTBETCTBUA HauWoHanbHOro ctaHjapta

|ISO 8000-2 IDT [OCT P NCO 8000-2—2019 «Ka4ecTBO AaHHbIX. YacTb 2.
CnoBapb»

ISO/TS 8000-60 — i

ISO 8000-61 — i

ISO/IEC 38500 IDT OCT P UCO/M3K 38500—2017 «NHdOpMaLMOHHbIE TEXHO-
noruwn. CTparerndyeckoe ynpasneHne AT B opraHusauum»

ISO/IEC 38505-1 — )

ISO/IEC TR 38505-2 — .

ISO 55000 IDT MOCT P 55.0.01—2014/MCO 55000:2014 «YnpaBneHue ak-
TMBaMun. HaumoranbHas cuctema ctaHgapTos. ObLee npea-
CTaBrneHune, NpUHLUMMbLI U TEPMUHOMOTUSAY

ISO 55001 NEQ OCT P 55.0.03—2021 «YnpaBneHue aktuBamu. CUCTEMBI
MeHeAXMeHTa. HauuoHanbHas cuctema cTtaHgapToB. Pyko-
BOACTBO Mo npumMeHeHuto 1ISO 55001 »

ISO 55002 — i

ISO/IEC/IEEE 42010 IDT MOCT P 57100—2016/ISO/IEC/IEEE 42010:2011 «CucTem-
Has U NporpamMmHas WHxeHepus. OnucaHne apxuTeKTypbl»

ISO/IEC 20546 IDT OCT P UCO/M3K 20546—2021 «AHdOpMaLMOHHbIE TEXHO-
noruuv. bonblmne gaHHele. O630p W crioBapby

ISO/IEC 17789 — i

MpumevyaHue — B HacToswel Tabnule NCNoNb3oBaHbl crefytoline ycroBHble 0603HayYeHNns cTeneHn co-
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