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Mpeancnoeue

1 MOOIOTOBIEH Hay4Ho-0bpa3oBaTenbHbIM LEHTPOM KOMMNETEeHL WA B obnacty UM poBoi SKOHOMU-
kn ®efepanbHOro rocygapcTBeHHoro BoaxeTHoro obpasoBaTensHOro yYpexaeHus Bbicllero obpasoBaHus
«MoCKOBCKWIA rocyaapcTBeHHbIN yHuBepcuteT umeHn M.B. NomoHocoea» (MY umenn M.B. NomoHocogsa)
n OBLwecTBOM C OrpaHWYeHHON OTBETCTBEHHOCTbIO «WHCTUTYT pasBuMTUSA MHGOPMaLMOHHOro oblecTBay
(MPWNO) Ha ocHoBe coBCTBEHHOMO NepeBOAa Ha PYCCKUI A3bIK aHIMOSA3bIYHON BEPCUM CTaHOapTa, YKa3aHHOro
B NYHKTE 4

2 BHECEH TexHunuyeckum komutetom no craHgaptusauum TK 164 «cKycCTBEHHbIN MHTENNEKT»

3 YTBEPXJOEH W BBEOEH B OEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHnio U MeTponorun ot 28 oktabps 2024 r. Ne 1541-cT

4 Hactoswmin cTtaHaapT MAEHTUYEH MexayHapogHomy ctangapty MCO/M3K 20547-3:2020 «WHdop-
MaLUNOHHLIE TEXHOMOrMW. 3TanoHHas apxuTekTypa Gonbwux AaHHbiXx. YacTe 3. 3TanoHHas apxuTekTypay
(ISO/IEC 20547-3:2020 «Information technology — Big data reference architecture — Part 3: Reference
architecture», IDT).

NCO/M3K 20547-3:2020 paspabotaH nogkommutetom SC 42 «MckyccTBeHHbIN nHTennekt» ObbeanHeH-
Horo TexHu4deckoro komuteta ISO/IEC JTC 1 «MHDOpMaALWOHHLIE TEXHONOTMNY.

[dononHuTenbHas CHOCKa B TEKCTe CTaH4apTa, BblAEMNeHHas KYpCWUBOM, NpUBEAEeHa AN MOSCHEHUS
TeKcTa opuruHana.

Mpn NpPMMEHEeHWK HacTosILLero cTaHgapTa peKoMeHAyeTCa UCMOoMb30BaTbh BMECTO CCbINTOYHbIX MeXay-
HapOOHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaLMoHaNbHble CTaHOapThl, CBeeHWUs] O KOTOPbIX NpMBeAeHbI B
OOMNOMNHUTENBHOM npunoxeHu A

5 BBE[EH BIEPBbIE

MNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambse 26 @edepanbHoz0 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MeHEeHUsX K HacmoswemMy cmaHdapmy rnybrnukyemcs 6 exez00HOM (M0 COCMOsHUK Ha 1 aHeaps mekyuieao
a2o0a) uHghopmayUOHHOM yKkazamene «HayuoHansHele cmaHdapmel», a oghuyuanbHbil Mmekcm uameHeHul
U MOApagoK — 8 eXeMeCcAYHOM UHGOPpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cnydyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuweao cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo 8 brnuxaluwieM 8biycKe eXeMecsYHO20 UHEOPMayUuOoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmbl». Coomeememayiolias UHGopMayusi, ysedoMIeHUE U MEeKCMbl paaMewalomcs makxe 8 UH-
ghopmauuoHHOU cucmeme 0bLezo nonk30eaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcmea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2020
© IEC, 2020
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

Cepusa crangaptoe MCO/M3K 20547 npepgHasHadeHa Ons NpegocTaBreHus Monb3oBaTensiM CTaH-
LapTU30BaHHOrO NOAXoAa K pa3paboTke W BHEOPEHUID apxXMTekTyp DoMblIMX OaHHbIX U AN npegocTasne-
HWUs1 HeobxoguMbix cnpaBoYHbix MaTtepuanos. MCO/M3K 20547-1 cogepkut oblme cBegeHuss o CTpyKType
STANOHHOW apXWMTEKTYpbl, NPencTaBNeHHOW B CTaHAapTe, a Takke OMWCbIBAET MPOLECcC ee NPUMEHEHMA B
Xo[e BbiNonHeHusi paspaboTkm apxutektypbl. MCO/M3K 20547-2 BknioyaeT Habop BapuMaHTOB UCMOMNbL30Ba-
HUS BOMbLIKMX OAHHBLIX U ONWUCLIBAET UX B BUAE COBOKYMHOCTU TEXHMYECKUX YCMOBWIA, KOTOpble MOTYyT ObiTh
YUTEHbl apXUTEKTOpaMu BOnbLUMX AaHHBIX M pa3paboTyMkamMu CUCTEM, a TakkKe MOryT OblTb MCMNONbL30BaHbI
apXUTEKTOPOM BonbLUMX OaHHBIX ANA ONUCAHUA KOHKpeTHoW cucTembl. B MCO/M3K 20547-4 paccMoTpeHsl
acnekTbl 3alMLLEHHOCTU U KOHMAEHLWANbHOCTM NePCOHanbHbIX AaHHbIX, KOTOPbLIE ABNSAKTCS YHUKANbHLIMM
ans donbwmx gadHbix. MCO/M3BK 20547-5 conepUT nepedeHb CTaHAapTOB M OMUChIBAET UX B3aMMOCBA3N
C 3TaNOHHOW apXWUTeKTYPOW, KOTOPYIO apXUTEKTOpbl M pa3paboTymMKiu MOTYT paccMaTpuBaTh Kak COCTaBHYH
4yacTb NpoLecca NPOeKTUPOBaHUA U peanuaalnmn CBOein CUCTEMBI.

Kaxxgas u3 aTux YacTeil nocTpoeHa Ha oblMx NOAXoAax: croBape W KOHLUENUWaX, NpencTaBneHHbIX B
MCO/M3K 20546.

B obwumx yepTax sTanoHHaa apXuTekTypa npeactaenseT coboi aBTOPUTETHLIN NCTOYHUK MHCPOPMaLIMK
0 KOHKpPEeTHOW npeaMeTHON 0bnacTi, KOTOPbLIA HanpaensaeT U OrpaHKMYMBaEeT peanuaaunio HeCKONbKUX apxu-
TeKTYp W pelueHui (cm. 3.2).

3TanoHHbIE apXUTEKTYPLI OBLIYHO CryKaT PEKOMEHAOBAHHOM OCHOBOW ANsl apXUTEKTYPHLIX PEeLeHui,
a TaKKe MoryT ObiTb MCNOMNb30BaHLI B LIENAX CPABHEHWUSI U COrMAacoBaHWA.

Knioueean Lenb 3TanoHHON apXMTeKTypbl — CNocoGCTBOBATE 0OLLEMY NOHUMAHWUIO CYLLECTBYOLMX ap-
XUTEKTYP W ByOyLMX HaNpaBneHWin X pasBUTHSA B paMKkax MHOXeCTBa NPOAYKTOB, OpPraHu3aLMi M AUCLUIITAH.

OTanoHHas apxuTekTypa, OnncaHHas B HacTOslWeM cTaHgapTe, npefcTaBnseT coboi CTpyKTypy ap-
XUTEKTYPbl, NPeaHa3Ha4YeHHy ANA ONMcaHnsa KOMMNOHEHTOB BOMblUMX AaHHbIX, MPOLECCoB W cuctem Bonb-
WWX OaHHBLIX, 4TO6LI YCTAHOBWUTL OBLWKWIA (YHUBEpCanbHbIN) A3bIK AN 06LEHWA 3aUHTEpPeCcoBaHHbIX CTOPOH,
N HOCMT HAUMEHOBAHWE 3TANOHHON apXUTEKTYpbl BonbluUX OaHHbIX. CUCTEMHAA apXMTEKTypa KOHKPETHOW
cMcTeMbl GONbLUWX AaHHBIX B HACTOALLEM CTaH4apTe He NPeACcTaBrneHa: OH ABMNAETCH UHCTPYMEHTOM A5 Onu-
caHua n obcyxaeHuns], a Takke pa3paboTkM CUCTEMHBIX apXUTEKTYP C MCMOMb30BaHUEM CTPYKTYPbl 3TaNIOHHOM
apxuTexkTypbl 1 obecne4neaeT oblMe BbICOKOYPOBHEBbLIE apXMTEKTYPHblIe NpPeacTaBneHusl, KOTOpble CryXat
3 peKTUBHbIM CpeacTBOM 0DCyXaeHus TpeboBaHMi, CTPYKTYP M onepauui, NpyucyLimMx DonblIMM SaHHbIM.
MpencTaeneHHasl B HACTOALLEM CTaHAAPTe MOAENb He MPUBS3aHa K NPOAYKTaM, CepBMUCAM UMW 3TanOHHBIM
peanu3aumMsamM KOHKPETHbIX MOCTABLUMKOB, @ TAKKe HE COOEPXKWMT HOPMAaTUBHbLIX pPelleHWUiA, NPensaTCTBYOLWNX
WHHOBAaLIUSM.

v
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FOCT P UICO/MIK 20547-3—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MHdopmayMoOHHbIEe TEXHONOTUMU
STANNOHHAA APXUTEKTYPA BONbLUUX OAHHbIX
Yacte 3
3TanoHHaa apxuTeKTypa

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

Data BeepeHus — 2025—01—01

1 O6bnacTb npuMeHeHus

HacToslui cTaHgapT onpedenseT 3TanoHHY apXUTekTypy BonblUKMX AaHHbIX, KOTOpas BKMHOYAET KOH-
Lenuuy U apxXMTeKTypHble NPeacTaBneHus.

3TtanoHHas apxuTekTypa GonblMX AaHHbIX, NpedcTaBreHHas B HAcTosIWeM cTaHaapTe, onpegensier
[BE apXUTEKTYPHbIE TOYKN 3PEHNs:

- Nonb30BaTenbCKoe NpeacTaBneHve, onpeaensallee ponu/nogponu, UX OTHOLWEHNS 1 TUMbl 4eACTBUN
B aKocucTeMe BOMbLUMX OaHHbIX;

- (byHKLUMOHanNLHoe NpedcTaBneHne, onpeaensalee apxMTeKTypHbIe YPOBHMU U KNacchl hyHKLMOHATNb-
HbIX KOMMOHEHTOB Ha 3TUX YPOBHAX, KOTOPbLIE peanuayloT BUOblI AeATenbHOCTel ponei/nogponeit B Nonb3o-
BaTENbCKOM NpPeacTaBneHnn.

OTanoHHas apxuTekTypa BonblKMX daHHbIX NpeaHasHadeHa:

- ana obecrnedeHns obLLero A3bika Ang pPasnuyHbiX 3aMHTePEeCcOBaHHbIX CTOPOH;

- Ons NOOoLPEeHUs NPUBEPKEHHOCTU cobnoaeHusa obLMX cTaHaapToB, cneundukaL i U WabnoHos;

- nns obecneveHWs COrMacOBAHHOCTU peanuaalin TeXHONOrMK OANA pelueHUss OAHOTUMHBLIX Habo-
poB 3agauv;

- Ana obner4eHus NOHMMAaHWA onepaunoHHbiX ocobeHHocTen BonbLLMX OaHHbIX;

- ANS UAMCTPaLUU U NOHUMaHUS PasnuyHbIX KOMMOHEHTOR, MPOLLECCOB M CUCTEM B KOHTEKCTe obLuei
KOHLeNTyanbHOW Mogenu BonbLnX AaHHbIX;

- ANA MOATOTOBKW K NPeAcTaBNeHUo TexXHWYecKoW CrnpaBku ONA rocydapCTBEHHbLIX OpraHu3auuii,
areHTCTB W Opyrux notpebutenei, obecneunBallell BO3MOXHOCTY NOHUMaHUS, o0bCyXaeHWs, knaccuduka-
LUW U CPABHEHMA pelleHnid ANs GonbLIKX AaHHbIX;

- 05 B3BELLUEHHOro aHanuasa co3faBaeMblX CTaHAapTOB C TOYKA 3peHus uHTeponepabensHocTK, nepe-
HOCMMOCTW, BO3MOXHOCTH NMOBTOPHOMO UCMOMb30BaHUA M PACLLMPAEMOCTH.

2 HopmaTtuBHbIE CChINKK

B HacTosiLlem cTaHgapTe NCNonb30BaHbl HOPMATUBHbIE CChINKW Ha cnefywue cTanaapTel [Ana gatu-
POBaHHbIX CChINOK MPUMEHSIHOT TONLKO YKaszaHHOe M34aHue CCbINOYHOro cTaHaapTa, Ans HeAaTUPOBaHHBIX —
nocrnegHee usgaHue (BKMo4Yas BCe U3MEHEHUS)]:

ISO 8000-2, Data quality — Part 2: Vocabulary (KauectBo gaHHbix. YacTe 2. Cnoeapsb)

MapaHune ochbuumnansHoe
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ISO/TS 8000-60, Data quality — Part 60: Data quality management: Overview (KayecTBo gaHHbIX. —
YacTtb 60. YnpaBneHue kadecTBoM gaHHbix. O63op)

ISO 8000-61 Data quality — Part 61: Data quality management: Process reference model (Kauectso
AaHHbIX. YacTe 61. MeHedKMeHT KayecTBa AaHHbIX. TanoHHas Mogens npolecca)

ISO/IEC 38500 Information technology — Governance of IT for the organization (HdopMauMoHHLIE
TexHonoruv. YnpasneHue NT B opraHnzaumm)

ISO/IEC 38505-1, Information technology — Governance of IT — Governance of data — Part 1:
Application of ISO/IEC 38500 to the governance of data (MHdpopmaumoHHble TexHonorun. YnpaeneHuwe WT.
YnpaeneHue gaHHeiMK. YacTs 1. NpumeHeHne WCO/M3K 38500 k ynpaBneHuo AaHHLIMUA)

ISO/IEC TR 38505-2, Information technology — Governance of IT — Governance of data — Part 2:
Implications of ISO/IEC 38505-1 for data management (YnpaeneHue aktuBamu. CUCTEMbI MEHEOXXMEHTA.
PykosogcTteo no npumenenuto MCO 55001)

ISO 55000, Asset management — Overview, principles, and terminology (Ynpasnenue aktuamu. O6-
30p, NPUHUMMNBI U TEPMUHOMNOIWSA)

ISO 55001, Asset management — Management systems — Requirements (YnpaBneHue akTupamu.
CucTtembl MeHegkMeHTa. TpeboBaHus)

ISO 55002, Asset management — Management systems — Guidelines for the application of ISO 55001
(YnpaeneHue aktvBamu. Cuctembl MeHegkMmeHTa. PykoBoacTso no npumeHexuto MCO 55001)

ISO/IEC/IEEE 42010, Systems, and software engineering — Architecture description (Paspabotka cu-
cTeM W nporpaMmHoro obecnedeHnsa. OnnucaHme apxuTekTyphbl)

ISO/IEC 20546, Information technology — Big data — Overview and vocabulary (MHdopmaLMoHHbIe
TexHonoruv. Bonelwne gaHHele. O630p 1 cnoBapsk)

ISO/IEC 17789, Information technology — Cloud computing — Reference architecture (MHbopmaLmoH-
Hble TexHonorui. ObnayHble BbIMUCNEHWS. ITanoHHaa apxMTekTypa)

3 TepmuHbI 1 ONpegeneHus

NCO n M3K nopgaepxumBaloT TepMuHonorndeckne 6asbl AaHHbIX ONS UCNONb30BaHWS B CTaHgapTu3a-
LVK, pacrnonoXeHHbIe No CrieqyoLwmMM agpecam:

- nnatcopma WNCO ana oHnawH-npocMoTpa Martepuanos no craHgaptam (Online Browsing Platform,
OBP), noctynHasa no agpecy: https://www.iso.org/obp/ui;

- Bbaza ganHeix M3K 3nektponegus (IEC Electropedia), poctynHas no agpecy: http://www.electropedia.org/

B HacToswem cTaHgapTte npuMmeHeHbl TepmuHbl no MCO 8000-2, 1SO 8000-2, ISO/TC 8000-60,
NCO 8000-61, NCO/M3AK 38500, MCO/M3K 38505-1, MCO/M3K TP 38505-2, MCO 55000, MCO 55001,
NCO 55002, ISO/IEC/IEEE 42010, MCO/M3K 20546, WCO/M3K 17789, a Takke criegytoline TeEpMUHbI C CO-
OTBETCTBYIOLUUMU ONpeaeneHnsamu:

3.1 paHHble (data): MNpencraBneHne uHcopmauuy (3.3) B hopmanbHOM BUAe, NPUrOAHOM AnNSA nepe-
Oauu, uHTepnpeTauum unu obpaboTku.

[MCO/M3K 2382:2015, 2121272]

3.2 aTanoHHaA apxuTeKTypa (reference architecture): ABTOPUTETHBIN UCTOMHWUK MHPOPMAaLIMM O KOH-
KPEeTHOW nNpegMeTHOW 0bnacTh, KOTOPbIA HanpaBnseT W orpaHuYUBaEeT peann3auuid MHOXeCTBa apXUTEeKTyp
W peLUeHni.

MpumMmevaHne 1 — B HacTosileM cTaHOapTe WCMOMb3YeTcs ONpeaerieHne STanoHHOW apXWTekTypbl U3 Oo-
kyMmeHTa «OnvcaHue aTanoHHON apxuTekTypbl» Munuctepctea oboponsl CLUA (DoD) [7].

MpumeyaHue 2 — 3TanoHHble apXUTEKTYPbI 0BBIMHO Cny»aT ocHoBOW AnA Belbopa BapuaHTa apXUTeKTyphl,

a TaKke MOryT BbiTb WCMOML30BaHbl AN CPABHEHWA U COTMAcOBaHMA KOHKPETHLIX BAPWAHTOB apXUTEKTYP U NPUHATBIX
peLleHuiA.

3.3 uHdopmauumsn (information): JaHHble (3.1), koTopble 06pabaTbiBalOT, OPraHU3yT U KOPPENUpPYT
ANsi NONyYeHUs BbIXOAHOTO 3HAYEHUS.

MpumeyvyaHue — WMHpopmauma kacaeTca pakToB, KOHUENUMA, 06LEKTOB, COBLITUIA, MOEW, NPOLeccoB U T. J.

" 3ameHeH Ha ISO/IEC 22123-3:2023. OfHako Ans 0AHO3HA4HOTO coBrnioaeHUs TpeboBaHWUs HACTOSILLEro cTaHaap-
Ta pekoMeHAYyeTCs UCMOMNbL30BAaTL TOMBKO YKAa3aHHOEe B 9TOW CChiNke uagaHue.

2
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3.4 peaTenbHOCTBL (activity): 3agaHHan nocnegoBaTensHOCTE MM COBOKYMHOCTL 3a4ad.

[MCO/M3K 17789:2014, 3.2.1]

3.5 3HaHue (knowledge): CoxpaHaemas, obpabaTeiBaeMas U MHTepnpeTMpyemas nHgopmaunsa (3.3).

[ISO 5127:2017, 3.1.1.17]

3.6 chyHKUMOHaNbLHLINA KoMmnoHeHT (functional component): ®yHKUMOHANBHBIA CTPYKTYPHLIA BNoK, He-
obxoaumbli ons yyacTvs B BUAe aesitenbHocTy (3.4), nooaepxusaemMon B Xoae MMMneMeHTaumm.

[MCO/M3K 17789:2014, 3.2.3]

3.7 cTpaTernyeckoe ynpasneHue gaHHbimu (data governance): CBOWCTBO MNKU cnocoBHOCTb, KOTO-
pble HeobXoOMMO KOOPAWHWPOBATh U Peanv3oBLIBaTh C NMOMOLLEID Habopa AeicTeuii (3.4), HanpaBneHHbIX Ha
pa3paboTky, BHeOpeHWe U MOHUTOPWHI CTpaTerMyeckoro nnaHa ynpasneHus MHOOPMaLNOHHBIMU akTUBaMMU.

MpumeyaHne 1— Crpaternyeckoe yrnpasneHve aaHHbIMK onucaHo B MCO/M3K 38505-1.

MpumedaHue 2—llog akTMBOM OaHHbBIX NOHMMaeTcs Habop aNeMeHTOB AaHHbIX N 06bLEKTOB AaHHbIX, KO-
TOpbIE UMEIOT peanksHYIo UMy NOTEHUMAaNeBHY BeIrody ANa opraHnzauny. AKTUB OaHHbIX — 3TO NOAMHOXECTBO aKTUBOE,
onpegeneHHbix B MCO 55000. Beiroga — 370 nNpemMmMyLUecTBO OpraHu3auumn npakTMYecknx 3HaHU, Nomnyv4eHHbIX MCXoas
13 BO3MOXHOCTEW aHanMTU4ECKON CUCTEMbI, KOTOPOE OTHOCAT K BOMbLUMM AaHHBIM KU3-3a MOHUMaHWS TOTo, YTO AaHHble
MMeoT MOTEeHLMaNbHYK Nomnb3y, KoTopas paHee obblMHO He paccMaTpuBanace.

MpumedvaHune 3 — CrpaterMyeckuii NnaH ynpaeneHWs akTMBaMu AaHHbIX — 3TO AOKYMEHT, KOTOpbIA onpe-
JengerT, Kak ynpaenaTte AgaHHeiMK (3.15), U gormkeH BbITb cOrmacoBaH co cTpaTeryeil opraHusaumn. 3ToT TEPMUH UMeeT
TaKoe e 3HadyeHue, KakK W NraH cTpaTeruyeckoro ynpasneHus aktueamu, onpegenerHsld B MCO 55000 ¢ TovkK 3peHus
OaHHbIX.

3.8 kauecTBO AaHHbIX (data quality): CBoicTBO, onpegensiollee cTeneHb, C KOTOPoI Habop XxapakTepu-
CTHK, NMPUCYLLNX OaHHbLIM, OTBe4aeT TpeboBaHWSAM OpraHM3aLuu.

[MCO 25024:2015, 4.11]

3.9 ynpaBneHue KavecTBOM AaHHbIX (data quality management): CkoopOuHMUpoOBaHHbIE AeiCTBUA NO
PYKOBOZACTBY W KOHTPOMO OpraHu3aumn B 4acTu obecnevyeHust kKadectea AaHHbIX.

[MCO 8000-2:2022, 3.8.2]

3.10 cTopoHa (party): ®m3nyeckoe UMW KPUAMHECKOE NNULLO, 3aPErMCTPUPOBAHHOE UMW HE3aperucTpu-
pPOBaHHOE, UMK KX rpynna.

[MCO/MBK 17789:2014, ctaTtha 7.2.3]

3.11 nonuTuka (policy): HamepeHua u kypc opraHuzauun, oduumansHo cchopMynUpoOBaHHLIE €€ BbIC-
LWKMM PYKOBOLCTBOM.

[MCO 55000:2014, 3.1.18, n3meHeHO — TEPMWUH U3MEHEH Ha POPMY eAUHCTBEHHOIO YMCNa, a OKOH4Ya-
HWe yaaneHo u3 onpeneneHus]

3.12 pons (role): Habop gelicteuid (3.4), kKoTopble cnyxart obLLen Lenu.

[MCO/M3K 17789:2014, 3.2.7]

3.13 noTok (stream): YnopagoyeHHas nocnegoBaTenbHOCTL NepefaBaeMblX OOLEKTOB, NMPUKPENMEHHbIX
K MOPTY NPUHUMAEMbIX OO BEKTOB.

[MCO/M3K 10179:1996, 4.33, u3MeHEHO — NyTeM yganeHns Ha4anbHOro apTUKISA M TOYKKU B KOHLE]

3.14 noaponsb (sub-role): NogmHoxecTBo gestencHocTein (3.4) gaHHow ponu (3.12).

[MCO/M3K 17789:2014, 3.2.9]

3.15 ynpaBneHue gaHHbIMU (data management): CoBoKyNHOCTb AeAaTensHocTel (3.4), HanpaBneHHbIX
Ha UMNNEeMeHTaLUK apXUTEKTYPhl DOMbLUMX OAaHHbIX, KOTOpas Hanbonee oTBevaeT BU3Hec-Lensam B COOTBET-
CTBWU CO CTPaTErMyeckUM MNaHoM OLEHKW ynpaBneHun OaHHbIMU.

3.16 *uU3HeHHbIN UMKN AaHHbIX (data lifecycle): Ctagun ynpaBneHus gaHHbIMMU.

Mpnmevanue 1 — Uenb xku3HenHoro umkna (onpegenenHas B MCO 55000) — aTo gaHHbIE B HACTOALLEM
cTaHgapTe.

3.17 npuknagHon nporpamMmMHbIA MHTepdpelic; AP| (application programming interface, API): Mpanwvua,
Yepes KOTOPYH MpUKNagHoe nporpammHoe obecrnedeHne MCnonb3yeT cpeacTBa A3bIKOB NMPOrpaMmMmnpoBaHns
ONs BbI30Ba cepsuca.

[MCO/M3K 18012-2:2012, 3.1.4, nameHeHO — npumeydaHue 1 K 3anucu yOaneHo, a KoHevHas 4acTb
yaaneHa u3 onpegeneHus]
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4 CokpalieHus

*
B HacTosiwem CTaHOapTe npuMeHeHbl cneylwne CoKpaleHus .

ACID — aTomMapHOCTb, HENPOTUBOPEYMBOCTL, M30NAUMA W OonroBedHocTs (atomicity, consistency,
isolation, and durability);

API — NpuWKnagHow nporpaMMHbii MHTEpdeirc (application programming interface);

BDA — ayguTtop bonbwunx gaHHeix (big data auditor);

BDAcP — cepBuc-npoBangep goctyna k 6onbwnM aadHsiM (big data access provider);
BDAnP — cepBuc-npoBaigep aHanutku Gonblunx AaHHbx (big data analytics provider);

BDAP — cepBuc-npoBangep npunoxeHns donblinx gaHHbix (big data application provider);

BDC  — noTpebutens Donbwux gaHHeix (big data consumer);

BDCP — cepBuc-npoeangep cbopa konnekunn bonblwinx gandHbix (big data collection provider);
BDFP — cepBuc-npoBaigep cpenbl obpaboTkm Gonbwmx ganHbix (big data framework provider);
BDIP  — cepBuc-npoeangep WHdpacTpykTypel Bonblwmnx gaHHbIx (big data infrastructure provider);
BDP — cepBuc-npoBangep 6onblwmx gaHHbIX (big data provider);

BDPlaP — cepBuc-npoeangep nnatdopmel 6onsblwmx gaHHblx (big data platform provider);
BDPreP — cepsuc-npoBaigep npenobpabotkn bonblwnx aavHbix (big data preparation provider);
BDProP — cepeuc-npoeangep obpabotku bonblumx gaHHbIX (big data processing provider);

BDRA — stanoHHas apxuTekTypa 6onblimnx gaHHbix (big data reference architecture);

BDSD — paspaboTtuuk cepBuca bonblumx aaHHbix (big data service developer);

BDSO — opkecTpatop cuctembl bonblumx gaHHbix (big data system orchestrator);

BDSP — napTtHep cepBuca bonbluux gaHHeix (big data service partner);

BDVP — cepBuc-npoBangep susyanusauum bonblunx gaHHbix (big data visualization provider);
DG — cTpaTeruveckoe ynpasneHue gaHHeiMu (data governance);

DM — MeHexep AaHHbIX (data manager);

DQM  — meHemxep kavecTBa AaHHblx (data quality manager);

Pl — nuyHasa naeHTuduyupyemas nHgopmauus (personally identifiable information);

RA — aTanoHHas apxutekTypa (reference architecture).

5 YcnoBHble 0603Ha4YeHuUs

Cxembl, npencrtaBrieHHble B HAcToAlwemM CTaHgapTe, NOCTPOeHbl C NCNONb30BaHNEM YCITOBHbIX obo3Ha-

YeHW, MoKa3aHHbIX B Tabnuue 1. 3Tn 0bo3Ha4veHnsa ncnonb3yoT cornacHo onucaHuto B MCO/M3K 17789.

Tatnuua 1—lNoAcHeHWsa K guarpaMmam, UCMnosnb3yemMbIM B HACcTOSALWEM CTaHdapTe

Oovekr OboaHaveHne

CTopoHa

Ponb

Mogpone

HeATensHeCTL

DYHKUMOHANBHBIA KOMMOHBHT

CKBO3HON acnekT

QUL

" B criucok cokpalyeHuli He ekmoyeHsl cokpaueHus CEP (complex event processing) u CPU (central processing

Uﬂft), npe@cmaene:-mb:e 8 OpuzUHane, m. K. 8 mekcmax opuzuHara U HacmoA[uwezo cmaHdapma OHU He Ucnonb3yImecA.
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6 KoHuenuuAa 3TanoHHOW apXUTEKTYpPbl OONbLWNX AaHHbIX

6.1 O6LWwmMe nonoxeHUs

B HacTosiem cTaHoapTe onpegeneHa 3TanoHHas apxutekTypa BonblMX AaHHbIX, KOTopas Chy:XKWuT
hyHOaMeHTanbLHOM TOYKOM oTCHeTa ANA cTaHAapTM3aunm BonbLIKMX AaHHbIX M NPEeACTaBMsET OBLLYH CTPYKTY-
Py apxXvWTeKTypbl 4151 ONUCAHUSA OCHOBHbIX KOHLENUWA U MPUHLIMMNOB, NeXallux B OCHOBE CUCTEMb! Bonblumx
LaHHbIX.

HacTosiluuin cTaHOapT ONUCLIBAET NOTMYECKME B3AaUMOCBS3M (COOTHOLLEHWS): MeXay ponsiMu/nogpons-
MU, BUOAMUW OEATENBHOCTU U PYHKUMOHAMNBbHBIMU KOMMNOHEHTAMU, a TaKKe CKBO3HbLIE aCMeKTbl, COCTaBMsA0-
LME apxXMTEeKTYpy CMcTeMbl GOMbLUNX OAHHbIX.

Ha paccmoTpeHHble B3anMOCBH3M (OTHOLLEHMS) pacnpoCTPaHeHbl U HEKOTOPbIe APYrie CTaH4apThbl, KO-
TOpble MOTyT BbITh MCNOMb30BaHbI:

- AN YTOUHEHWUA YPOBHSA NOTOKa MHPOPMaLMKM UK APYrMx TUMOB MHTeponepabensHOCTH U/iunu

- ona obecneyeHWs 3adaHHbIX YPOBHEW kadecTBa (Hanpumep, YPOBHSA 3alUWLLEHHOCTM UMK YPOBHS
cepeuca).

Jlornyeckve B3aMMOCBHA3M, ONPeAeneHHble B paMKax 3TanoHHON apxXMTeKTypbl BOnblUMX AaHHbIX, AB-
MSTCA CYLLECTBEHHON YacTblo ee cneundmkaunm n yHKUMOHWPOBAHMA W KACcaTCA Takux BOMPOCOB, Kak
KaTeropmm MHHOPMAaLMOHHBIX NOTOKOB MeXay ee hyHKUUOHANbHBbIMWU KOMMNOHEHTaMMU.

6.2 NMpepgcTaBneHus

Bonbline gaHHble MOTyT ObITb OMUCaHbI C NpUMeHeHnem I'Ipe}J,CTaBHEHMﬁI. B aranoHHoun APXUTEKTYpEe
BonbLnx OaHHbIX NCMNOMb30BaHbI YETbIPE BMOA pa3nn4HbIX Hpe,ﬂ,CTaBJ’IEHMﬁ (CM. PUCYHOK 1n Ta6nv1u,y 2)

R -
|
L B

1 — nonb3oBaTenLCKoe NpeacTaBneHune; 2 — dyHKUMoHansLHoe npeacraenedue; 3 — npeacrasneHue peanusaumu;
4 — npepcTaBneHve pasBepTbiBaHNs

PucyHok 1 — B3auMocBA3W Mexay apXMTEeKTYpHBIMW NpeacTaBneHusmMu

Tabnuya 2— lNpedcTaBneHns B pamMKax 3TaNoHHOW apXUTeKTYpbl BONbLUVX OaHHbIX

MNpeacraBneHune OnucaHve npegctaBneHms Obnactu npumMeHeHua
Monb3oBarensckoe 3kocucTema BonbLUMX AAaHHLIX C 3aMHTEPECOBaHHbI- B pamkax atanoHHON apxu-
npeacraenexHve MK cTopoHamiu (ucnonbayetcs B ISO/IEC/IEEE 4210), TeKTYpbl BONbLINX AaHHbIX

ponn, nogponu n 4eATenbHOCTE C GonbLUNMK JaHHBIMKA

DYHKUMOHaNbHOE PYHKUMW, HeobXxoaMMble ANA NOAASPHKM OesATernbHOo- B pamkax atanoHHON apxu-
npeacTaeneHve cTh ¢ BonbLIMMKW AaHHBIMK TekTypbl BonbLUMX AaHHBIX
MpenctaBneHue DyHKUMU, HeobxoauMble A4S peanuaaumy BonbLnx BHe pamMok aTanoHHOWM apxu-

peanusauum [OaHHbIX B CEPBUCHBIX KOMMOHEHTAX W/UMAWM KOMMOHEH- TeKTypbl BonbLUMX AaHHBIX

Tax UHPPaCTPYKTYPbI

MpeacTaeneHue WMnniocTpauma Toro, kakum 0B6pa3om TEXHUYECKU BHe paMok aTanoHHoi apxu-
pa3BepTbiBaHNA peanv3oBaHbl PyHKUMW GOnbLIMX JaHHbIX B CyLUe- TeKTypbl 6ONbLIMX AaHHBIX
CTBYIOLLMX KOMMOHEHTaxX MHAPaCTPYKTYpPbl UMK B
HOBbIX KOMMOHEHTAX, KOTopble ByayT BCTPOEHbLI B 3Ty

WHpacTPYKTYpPY

M punMedvyaHune — B HacTosawem CTaHAapTe pacCMOTpeHbl aetanv nofib3oBaTeNbCKOro U qDyHKLI,I/IOHaJ'IbHOFO
npenmasnewﬁ, B TO X& BpemMA npenctaerneHunAa peann3auli U pa3BepTblBaHWA CBA3AHbI C TEXHONOrMAMKW 1 peann3a-

5
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UMAMWU BOMNbLUMX OaHHbIX KOHKPETHbIX NOCTaBLWKWMKOB U CbaKTVIl-IeCKI/IMM BapnaHTaMn pa3BepTbiBaHUA W, CIegoBaTENbHO,
BbIXOOAT 33 paMKW HacTodAllero ctaHgapTta.

6.3 O630p nonb3oBaTeNbLCKOro NpeacTaBneHuns

B pamkax nonsb3oBatenbLCcKoro npeacTaBneHus B akocucTeMe GonbLUMX AaHHLIX UCMONbL30BaHbl crneay-
oL e NOHATHS:

- CTOPOHBI: CTOpOHa npeacTasnsaeT coboi husnMdyeckoe N LPUONYECKoe NULIO He3aBUCUMMO OT opra-
HW3aUMOHHO-NPaABOBON (DOPMbI UNK KX TPYMNa; U3NYeckne UK pUanYecke nuua B akocucteme BonbLIKUX
OaHHbIX ABMAKTCA ee 3aMHTEePEeCOBaHHbIMW CTOPOHAMMU;

- ponv ¥ Noaponu: ponk NpeacTtaendeT coboit Habop geaTensHOCTel ¢ GONbLLIYMK AaHHLIMM, CMYXaLUX
obuiel uenu: nogponbk — 3T0 NOAMHOXECTBO AeATENbHOCTEN ¢ BOMbWMMK JaHHBIMW ANA OaHHOW ponu, K
pasHbie NogponM MOryT COBMECTHO UCMOMb30BaTh AESATENBHOCTHU, aCCOLMUPOBaHHbIE C AaHHOW POrbio;

- BUObl OeATenbHOCTU: JeATEeNbHOCTL NpeacTasnseT coboi onpegeneHHoe NCNonHeHne unm Hatop 3a-
Aad, KoTopble JOMKHbl UMeTh Lenb 1 obecneynBaTh NONy4YeHWe OQHOMO MM HECKONbKMX pe3ynsTaToB; ges-
TeNnbLHOCTL peanunsyeTcs C UCNonb3oBaHMeM (OYHKLMOHaNbLHbLIX KOMMNOHEHTOB;

- CKBO3HbIE€ acneKTbl: CKBO3Hble acnekTkl MoryT ObiTh 06LMMU U BNUATL HA HECKOMNBLKO porei 1 Ha He-
CKOMbKO BWOB AeATENbHOCTU ¢ GONbLUMMM AAaHHLIMW; CKBO3HLIE acneKkTbl CONOCTaBMNATCS C MHOMOYPOBHE-
BbIMM (DYHKUMAMKU M CBA3AHHBIMW C HUMMW (DYHKLUMOHANBbHBIMA KOMMOHEHTAMW, KOTOPEIE PeanuayoT Te unm
UHblEe BUOb! OeATENbHOCTU B paMKax CKBO3ZHOMO acnekTa.

MpumeyaHue — CTopoHa MOXET B3ATbL Ha ceba Bonee ogHol ponu B NGO KOHKPETHLIN MOMEHT 1 MOXET
y4acTBOBaTb B ONpefeneHHoOM NoAMHOXECTBE BUAOB AeATENLHOCTU B paMKax 3T0W ponu. MNpuMepsl CTOPOH BKIIOYAIOT,
NMOMWMO MPOYEro, KPyMHbIe Kopnopauwu, Manbie U CpefHWe NpeanpusaTvs, rocyadapCTBEHHbIE OpraHM3aLmnm, akagemmye-
CKWE YYPEKOEHUS N YaCTHbIX L,

Ha PUCYHKe 2 nokasaHbl B3aMMOCBA3M MeXay CyWHOCTAMK NMOoNb30BaTENbCKOIo NnpeactaBrieHnA.

1 — cTopoHa; 2 — ponb; 3 — noapone; 4 — AeATeNbHOCT, 5 — CKBO3HOW acnekT

PMCVHDK 2 — CyLLlHDCTM nonb30BATENBCKOro npeacraBneHna

6.4 O630p (PyHKUMOHANbLHOrO NpeacTaBleHUA

®yHKUMOHANbHOE NpeAcTaBneHne ABNAeTCs TEXHONOMMYECKN HeNTpanbHbIM OnMcaHuemM OyHKLMA, He-
06xoaMMbIX 4nA hOpMUMPOBaHKUA cucTeMbl Bonblunx aaHHbIX. OHO onuckiBaeT pacnpeaeneHve yHKUWA, He-
06XoaMMbIX ONA NoAAepKaHUsA paznNUuYHbIX BUAOB AEATENBHOCTU C BOMbLUMMKN OaHHbIMU. PyHKLUMOHANbBHaA
apxuMTeKkTypa Takxke onpefensieT B3aMM0o3aBUCUMOCTU MeXay OyHKLNAMU.

B apxuTekType GONbLUMX OaHHbIX PacCMOTPeHbl criefyolline MOHATMS B paMKax (OyHKLWOHANbHOro
npeacTaBneHns:

- (PYHKUMOHamNbHbIE KOMMOHEHTbI: (PYHKLMOHAMbHbLIA KOMMNOHEHT npencraenaer coboi Takon ¢yHK-
LIMOHAMbHbIA CTPOUTENbHBLIA BNOK, KOTOPbIA NpegHa3HadeH AnA y4acTusi B TOW WM MHOW OeATEeNbHOCTW B
npouecce UMNNeMeHTauum;
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2 beHI(LIHOHaFIbeIE YPOBHW: YpOBEHb NpeacTaBndAeT cobon Ha6op beHKLI,VIOHaJ'IbeIX KOMMOHEHTOB CO
CXOXNMKN BO3MOXHOCTAMW UMK Chy>aulnx O6Ll_l,9ﬁ uenun;

- MHOIOYpOBHEBLIE q’.)YHKLIMI/II MHOTOYpOBHEBbIE beHKLI,MI/I BKIHOYaKT B cebs beHKLI,]/IOHaJ'IbeIe KOMIO-
HEeHTbl C BOSMOXHOCTAMMW, NCNOJNb3yeMbIMWA Ha HECKOJTbKKX beHKLI,I/IOHaJ'IbeIX YPOBHAX, OHW TakKxe MOryT ObIThb
crpynnupoBaHbl B NOOMHOXeCTBa.

Mpumevarnune — CosgaHne PyHKUMOHAMbHbLIX KOMMNOHEHTOB B KOHKPETHOW cucTeMe Bonblumx AaHHbIX Ha
BCEX YPOBHAX ABNAETCA HeobA3aTenbHbIM.

Ha PUCYHKe 3 NoKasaHbl CYWHOCTHW, onpefeneHHble O5A Nofb30BaTelIbCKOro npeactaBleHns.

4 a
l ( MHIJI'GYDOBHGBHG\
DYHKUMOHANEHEIA J YpoBSHb OYHKLHK
KOMMNOHEHT
. /
4 N
1
DYHKLMOHANEHBIA YpoeeHs
KOMMOHaHT
1
\. J . J
DYHKLMOHATBHBIA
KOMIOHEHT
4 A
[
DYHKUKOHANBHBIA YpoRBHb
KOMMOHEHT
DyHILMOHANEHES NPEACTABNSHUS

PucyHok 3 — @yHKLMOHANEHbIE YPOBHU

6.5 BaaumocBasn Mexay nonb3oBatenbCKuM n (*JYHKLI,HOHaJ'IbeIM npegcrtaBneHNAMM

Ha PUCYHKe 4 nokasaHa B3aMMOCBA3b MOMb30BATENLCKOIO npencrtaereHnd, oTpaxarwwero COBOKYIM-
HOCTb BMOOB OEATENbHOCTU C GonbLKMK OaHHbIMU, U beHKL]VIOHaJ'IbHOI’O npenctaBneHnsa B BUae Haﬁopa
beHKLI,MOHEU'[beIX KOMIMOHEHTOB.
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PucyHok 4 — B3anMOCBSi3b Nonb30BaTeNbCKOro M (OyHKLUWMOHaNBHOMo NpeacTasneHun

6.6 BzanmocBnazun MexXxay nonb3oBaTeNibCKUM U beHKLIVIOHaHbeIM npegcrtaBneHNAMM
CO CKBO3HbIMM acnekKTamMmu

CKBO3HblE acneKTbl, Kak cnegyeT U3 UX HAMMEHOBaHWS, MPUMEHMMbI Kak K MOMb30BaTENbCKOMY Npea-
CTaBMNEeHWIO, TaK U K PyHKLKMOHaNbHOMY NpeacTaBneHno DonbLUMX aHHbIX.

B nonb3oBaTenbckoM NpeacTaBrneHUM CKBO3HbIE acnekThl NPUMEHSIOTCS K POMsM W NogponsM 1 NpsMo
WINKM KOCBEHHO BINUSIIOT HA BLIMOMHAEMbIE STUMMW PONAMU PasnuyHbIe BUOLI AEATENBHOCTH.

B chyHKUMOHANbHOM NPeacTaBnNeHWU CKBO3HbIE acMeKTbl TakKe OTHOCATCH K (hyHKUMOHAaMNbHLIM KOM-
NMOHEHTaM, KOTOPblE UCMONb3YIOT NPV BbINOMHEHWW BMOOB OEATENbHOCTW, OMUCAHHbIX B MONb30BaTENbCKOM
npegcTtaBneHnn (CM. pUCyHoK 4).

CkBO3Hble acnekTbl BONbLIKX AaHHLIX ONUCaHLI B pasaene 8 u BKIHOYAIOT:

- Be3onacHOCTb NepCoHarbHbIX AaHHbIX;

- onepaTUBHOE yrNpaeneHne aHHbIMU;

- cTpaTernyeckoe ynpaeneHne gaHHbIMK.

7 Nonb3oBaTenbCcKoe N pencrtaBerieHve

7.1 Ponu, nogponu v BUAbl AeATENLHOCTU C BOMNbLLIWMKM AaHHLIMUA

YunTbIBas, YTO pacnpeeneHHble YCNyru U X NpeaocTaBneHne nexar B OCHOBE NpuMeHeHus BonbLUumx
OaHHbIX, BCE BUObI AEATENLHOCTU, CBA3aHHbIE C DOMNbLUMMU JAHHLIMW, MOXHO pa3den T Ha TPW OCHOBHbIE
rpynnbl: BUObl OEATENbHOCTW, UCMONb3ylowmne 6onbluve AaHHble; BUAbI OEATENbHOCTU, NpedocTaBnsowme
ycnyru aHanuaa 6onblWnX AaHHbIX, BUALl AEATENBHOCTW, NPefoCcTaBnaoLWLMe AaHHbIe.

B HacTosiwem pasgene npenctaBneHbl 0NMcaHWsa HEKOTOPbLIX OOLWKMX ponei v noaponei, CBA3aHHbIX C
BONbLIYMN OAHHBLIMMW.

HeobxogMmo OTMETUTb, YTO Y CTOPOHbI MOXeT ObiTe Boree ogHoW ponu B NGO MOMEHT BPEMEHMU.
OpHaKo ponb, KOTOPYH UCNOMHAET CTOPOHA, MOXET OrpaHUYMTbCS UCMONHEHWEM OOHOM WM HECKOMbKWX NOA-
ponei. Mogponu — 3aTo NOAMHOMXECTBO BMAOB AEATENBHOCTU B paMKax KOHKPETHOW ponu ¢ DonbWMMK OaH-
HbIMMW.

Kak nokasaHo Ha pucyHke 5, B apxuTekType 6onblunx AaHHbIX BbIAENAOT cneayowmne ponu:

- cepBuc-npoBangep npunoxenunsa 6onbwnx gadHeix (BDAP) (cm. 7.2);

- cepBuc-npoBangdep cpeabl 0bpaboTkm Gonbwnx gaHHeix (BDFP) (cm. 7.3);
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- napTHep cepsBuca bonblnx gaHHbix (BDSP) (cm. 7.4);
- cepBuc-npoeangep bonblwunx gaHHbix (BDP) (cm. 7.5);
- noTpebuTtens 6onblnx gaHHbIX (BDC) (cM. 7.6).

MpumedvyaHne — CepBuc-npoeangep 60nbLIMX AaHHbLIX NpefcTaBnsgeT cobon NbOro nocTaslmMKa AaHHbIX
nna BDRA.
4 A
MapTHep cepexca GonbluKx faHHbx (BDSP)
PaspaboTuuk A OprecTpaTop
capenca Gonewmx yg::l::ft(xgsmmmx CUCTEMBE BonbiLmnx
AaHHbX (BDSD} AaHHbX {(BDSC)

. J
4 N 7 N 7 N
CepBuc-NpoEalifen NPUNWKeHUR BONLLLKX AaHHEX (BDAF}

Cepeuc-nposainsp CepBuc-nposainep Cepsuc-nposaiinep

gpﬁ KOMTIeKL WA sll:_lmpaﬁm BHAMATUKM BONBLLIAX
Cepeunc-nposaiaep LIV [AHHBX BULITE FHaHHBIX AaHHEIX (BDANP) MoTpeuTens
GonkWWX AAHHBIX (BDGP) (BDFreP) SONbLLIMX AaHHBIX
(BDP) (BDC)
Cepeuc-nposaiiaep Cepeuo-nporaiasp
BU3yanuaaumuy SansLmx AocTyna K GanbLUumMm
paHHeX (BDVP) pAaHHBIM (BDACP)

. J % /
o K
CepBauc-npoBaiifep NpUMKNaaHoii cpaakl o6pabotku Bonbliuux AaHHeX (BDFP)

Cepsuc-nposaigsp Cepauc-nporaiifep Capanc-nposadnep
obpabonm Goneslwnx nnargopme Goneiwnx WHODpacTPYKTYDbI
AaHHeIX (BDProP) AaHHLIX (BDPiaP) BonbLumx ABHHLX

{BDIP)
- 3

PucyHok 5 — Ponun B apxutekType BonbLWUX OaHHbIX

B NPUINOXeHNN B npuBegeHbl NpUMepbl B3aMMOCBA3N DOJ'IEFI B aKOcucTeMax BonbLIMX AOaHHbIX.

Kaxpasi U3 nogponen Ha pucyHke 5 bonee nogpobHo onucaHa B 7.2—7.6.

7.2 Ponb: cepBuc-npoBangep npunoxeHua 6onbwux gaHHbix (BDAP)

7.2.1 O6wme nonoxeHnnA

Pone BDAP peanuayeT cBoOM OYHKLMW Ha Pa3fMYHbIX 3Tanax XM3HEHHOro UMKNa AaHHbiX. B ykasaH-
HoW ponu obbeanHeHbl 06LIME BO3MOXHOCTM MOMb30BATENbCKOrO NPeAcTaBneHusl 3TanoHHOW apXMTekTypbl
OonbLINX OAHHBIX, OTPaXEHHbIe Ha PUCYHKE 5 1 NpeacTaensAwLMe KOMBMHALMIO AN NOCTPOEHUS KOHKPETHOM

CCTEeMBbI OaHHbIX.

MpumedyaHne 1— HecmoTpsa Ha To 4TO OercTeug porv BDAP oguHakoBbl HE3aBMCUMO OT TOrO, KacaeTcs Nu
co3gaBsaemMoe pelleHre DonblUMX OaHHbIX UMW He KacaeTcs, MeTodbl U NpueMbl paboTel ¢ BONbLUMMK AaHHBIMW M3MEHS-
IOTCA B CBA3M C TEM, YTO AaHHble U nx 0bpaboTka pacnapannenqealTca MeXay pecypcamu.

MpumeyaHue 2 — [ockonbky AaHHbIE PacnpoCTPaHSIKTCS B pamMKax 3KOCUCTEMbI, OHU 06pabaTtbiraoTca U
npeobpasylTca ANnsS U3BMEeYEeHUs pe3ynsTaToB M3 UCXOAHOW MHopMauumn pasnudHeiMn cnocobamu. Kaxaowid Bua ges-
TenbHocTM poni BDAP moxeT ObiTb peanv3oBaH HE3aBUCUMbIMKW 3aMHTEPECOBaHHLIMW CTOPOHaMW W NPeacTaBneH Kak

aBTOHOMHbIN cepBUC.

MpumedvyaHune 3 — Ponb BDAP moxeT BbiTb OTAENbHBIM 3K3eMNNAPOM UMM COBOKYMHOCTLID cheuuanuan-
poBaHHLbIX ponewn BDAP, kaxabli(an) n3 KOTOpbIX peanuayeT pasfnuuHble aTanbl XU3HEHHOro LUWMKNa gaHHbIX. Kakabin
u3 BKAoB geatenbHocTn ponn BDAP moxeT npeactaBnaTe coboi 06WWi cepBuyC, Bbl3blBAEMBIA MOCTABLLMKOM WU Mo-
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Tpebutenem GonbLUMX AaHHLIX (Hanpumep: Beb-cepeepoM, hanoBbIM CEPBEPOM, HADOPOM W3 HECKOMBKUX MPUKNaaHbIX
nporpaMm 1nu nx KomeuHaLuumm).

MpumeyvyaHue 4 — Ponb BDAP obecneunBaeT peanusauuio, TeCTUpoBaHUe W Banuaauuio 6usHec-npasun, a
Takke TpeboBaHWi 1 METPUK Ka4ecTBa OaHHbIX, KOTopble 0becnedynBaT KOPPeKTHOE yNpaBneHwe AaHHLIMU B CUCTEME
Bonbwux gaHHbIx. Nobasa pone BDAP moxeT obecneynTb BbinonHeHne TpeboBaHWiA K Ka4ecTBY OaHHbIX Ha MPOTSKEHMN
BCET0 XM3HEHHOIO LWKNA AaHHbIX.

Pone BDAP Bkno4aeT cnegytoume naTbh Nogpornen, Kak nokasaHo Ha pucyHke 6:
- cepBuc-npoBaingep cbopa Konnekynin 6onbLnX gaHHbIx (cMm. 7.2.2);

- cepBuc-NpoBainep npeaobpaboTkm GonbluKMx AaHHbIX (cM. 7.2.3);

- cepBuc-NpoBanaep aHanuTUKM 6onbLINX OaHHbIX (CM. 7.2.4);

- cepBuUc-NpoRanaep BM3yanuaauun 6onelunx AaHHbIX (cM. 7.2.5);

- cepBuUc-NpoBaiaep 4OCTyNna K BoNbLWKMM OaHHbIM (cM. 7.2.6).

4 )

Cepeuc-nposaigep npunoxedna bonkwmx gaHHex (BDAP)

Cepeuc-npoBaiifsp Capewcnposaliosp ‘Cepauc-npoeaiigep

spBMC-TIpoBaidnsp CapaMc-TipoBaidnsp

cBopa KanneKLud npaaoSpaboTion aHanuTHKK GonbLUMK BHMAYaNUaaLun AocTyna K GonbLUKM
BoNbUIMX 0aHHLIX GONbLUMX OaHHLIX AaHHEX (BDANP) GonbLUMX JaHHBIX naHHbIM (BDACP)
{BDCP) {BDProP) (BDVP)

Cansams
AHANUTUYECKYIO
noruxy

OnyGnnkossms
CTATYC AAHHRX

HadTi METOUHUK MNepanams AaHHbS

LaHHLL

dopuaTupoRaTE
PESYNETAT aHaNWaa

CUMCTUTE JaHHEIS

PerucTpypoeats
1 GythepuanpoBaTs
OaHHLIE

B /

PucyHok 6 — Buapl pesitensHocTu nogponen BDAP

7.2.2 Nogponk: cepBUc-npoBangep c6opa Konnekumn GonbLIKMX OaHHbIX

Mogpons BDCP cepBuc-npoeangepa npunoxeHus Gonblinx gaHHbIX obecneuymBaeT cbop Konnekuun
BonblKX OaHHLIX OT NpoBangepa AaHHbIX. TakUM cepBUC-NPOBaigepoM MOXET BuiTe 00U cepBuc, npego-
cTaBnsemblii (haiinoBbIM CepBepoM, Ui Beb-cepBepoM ANA Npuema UK BbiNOMHeHUs KOHKpeTHbIX HabopoB
OaHHbIX, UMK cneunan3anpoBaHHbIM CEPBUCOM, NpefHaszHa4YeHHbIM AN U3BNeYeHUA OaHHbIX UMW NoMyYeHus
OaHHbIX B dpopMe NyLl-yBeJOMMNEHUI OT NpoBanjepa JaHHbIX.

Moopons BDCP BknouaeT cnefywuime Buabl 4eATeNbHOCTU:

- «HANTWU UCTOYHWUK OAHHbLIX» — HarpaeneHa Ha NMoucK W XpaHeHWe MeTafaHHbIX UCTOYMHUKOB AaHHbIX,
KOTOpbIE MOXHO MCMNONb30BaTh Ans cbopa U/Mnu xpaHeHns OaHHbIX;

- «cobpaTb gaHHble» — HanpaefieHa Ha npeoOpas3oBaHWe [OCTYNHbIX AaHHbIX (Hanpumep, Beb-
OOKYMEHT, faHHble brora u T. 4.) B opMy, KoTopas MoxeT ObiTe oOpaboTaHa cuctemoi;

- «perncTpupoBate v BydepusnpoBaTb AaHHbIe» — HamnpaBfieHa Ha COXpaHeHWe JaHHbIX B peecTpe
OaHHbBIX UMM BPEMEHHOE XpaHEeHWe OaHHbIX Nepes ux nepegadven Apyrum 3agaqdam unv npoueccam.

7.2.3 Nogponk: cepBUc-npoBangep npeaobpaboTky GONbLWKX JaHHbIX

Moopone BDPreP cepeuc-npoBangepa npunoxeHusa 6onblunx AaHHbIX obecneynBaeT NOArOTOBKY He-
0DpaboTaHHbIX faHHbIX K NPOBEAEHMIO aHanusa.
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Mogpone BDPreP Bkniovaet cnegyolimMe BUAbl 4eATENbHOCTH:

- «npeobpa3zoBaTtk AaHHbIE» — HanpaeneHa Ha npeobpa3soBaHWe AaHHbIX UMW MHOPMaLWKM N3 0gHOro
copmaTa B Opyrom;

- «BanNMANpoBaThk AaHHbIE» — HanpaeneHa Ha obecneyeHne KOPPEKTHOCTU AaHHbIX C UCNOMNb30BaHUEM
JOMYCTUMBIX YCMOBUIA, TAKUX KaK KOPPEKTHOCTL, 3HAYMMOCTb, 6@30NacHOCTbL U KOHPUAEHUNANBHOCTE U T. 4.;

- «OYUCTUTb AaHHbLIE» — HanpasneHa Ha 0OHapyXeHe HEeKOPPEKTHOM YacTn AaHHbIX U X UCTipaBneHue
nyTeM 3amMeHbl, U3MEHEHUSA UK yaaneHus;

- «arperMpoBaTb AaHHble» — HanpasneHa Ha obbeguHeHue OByx unu Gonee HAabopoB AaHHbLIX B OAWH
CBOAHLIN HABOpP OaHHbIX.

Banuagauuio n o4nCTKY AaHHbIX credyeT NpoBOAUTE C yYeToM TpeboBaHUIi CUCTEMBI MEHEKMEHTa Ka-
YecTBa AaHHbIX.

7.2.4 Nopgponk: cepBUC-NpOBainaep aHaNUTUKN BONbLWKNX SaHHbIX

Mogpone BDANP cepBuc-npoBanaepa npunoxeHusa BonblINX AaHHbIX obecnednBaeT aHanus bonbLIMx
AaHHbIX B COOTBETCTBUM C TpeDOBaHUSIMW, NpeabsaBnseMbIMW K HUM, ANs Nony4eHus MHpopMawmmn, Kotopast
COOTBETCTBYET TEXHUYECKOW Lenu.

Bua peatensHocTn BDANP npepgctaensaet coboi B3aMMOCBA3aHHOE aHanNUMTUYecKoe norvyeckoe gen-
CTBME, KOTOPOE BKMOYAET MOOENMpoBaHne nNpoueccoB 06paboTkM daHHbIX B COOTBETCTBUM C NOTMKORN, Npea-
Ha3Ha4YeHHOW AN M3BNeYeHus MHOoPMaLUM U3 OAaHHLIX, HA OCHOBEe NMpeabsABnsaeMblX K NpunoxeHuo Tpebo-
BaHWMN.

7.2.5 Nopponb: cepBUc-NnpoBanaep BU3yanusauum 60onblUNX gaHHbIX

Mogpons BDVP cepeuc-npoBaingepa NpunoxeHua GonblUMX OaHHbIX obecnedynBaeT npenctasneHue
noTpebuTento BonbLWKX AaHHBIX MHPOpMaLuK 06 NCTOMHKKE AaHHBIX UMK pe3ynsTaToB aHanuaa. Llensto yka-
3aHHbIX BUOOB AeATenbHOCTU aBnaeTca hopMmaTUpoBaHue M NpeacTasneHne gaHHbIX Takum 0Opasom, YToObl
Obina obecnedeHa onTMMansHas nepegada Kak 3Ha4yeHus, Tak U CMbicna.

BDVP Bkntovaet criegylolime Buabl 4esATenbHOCTH:

- «ony6nuKkoBaTh CTATYC [JaHHbLIX» — HanpaBneHa Ha ONUcaHWe COCTOSIHWA AaHHbIX B XpaHWIWLEe OaH-
HbIX U BKIHOYAET pasnuyHble BUAbl BU3yanuaauuu, Kputepumn knaccudpukaumm u 1. a.;

- «thopMaTtupoBaTts pe3ynsTaT aHanuaa» — HanpaeneHa Ha hopMaTUpoBaHue 0BpaboTaHHbIX OAHHBIX C
Lensio HagexHon 1 ahdeKTUBHOM KOMMYHUKALIMW U BKNIOYAET BU3yanbHOe npeacTaBneHune, HanoxeHue 1 T. 4.

7.2.6 Nopponb: cepBUc-NpoBanaep AocTyna K 60nbWAM JaHHbLIM

Moapons BDACP cepBuc-npoanaepa NpunoXeHna 6onblUMX AaHHbIX obecneymBaeT 0BMeH JaHHbIMK
MeXay npunoxeHnem B6onblIMX OaHHBIX W NpoBalgepoM GonblunX AaHHbIX MK notTpebutenem GonbLUMX
OaHHbIX.

BDACP Bknto4aeT BUA OeATENLHOCTY «nepeaath AaHHble» (Transfer data), HanpaBneHHOW Ha Nepefayvy
unu nepesanuck BonbLWKNX AaHHBIX U3 OOHOW CUCTEMBI B Opyryt, obecnedunBas Ux LEenOoCTHOCTb, HEMpPEpPLIB-
HOCTb W 3aLUMLLEHHOCTb, a TakKe KOHMMOEeHUMaNbLHOCTL Nepeaayn JaHHbIX.

7.3 Ponb: cepBuc-npoBangep cpeabl 06paboTku 6onblIUX SaHHbIX

7.3.1 O6wme nonoxeHUnA

Pone BDFP cocTouT 13 0OHOTMO MMM HECKOMNBKUX MepapXUYecKn OpraHU30BaHHbIX 3K3eMMMsSAPOB KOMMO-
HEHTOB apxMTekTypbl BonblKX AaHHbIX. [pu 3TOM He TpebyeTcs, YTOOLI BCe 3K3eMNNsPbLl Ha 4aHHOM YPOBHE
Mepapxun peanu3oBany 0gHy U TY e TEeXHOMNOMHI0.

MpnmeyaHnue — Ha npakTvke BONbBLWIMHCTBO peanv3auuin BonbLIKMX OaHHbLIX NpencTaBnaAwT cobon rmbpua-
HblE CUCTEMbI, COYETAIOLLME pasnuyHble TEXHOMOIMYECKMe noaxoabl And obecneyeHus rMBKOCTM UNKW yAOBNETBOPEHWA
BCEro crnekTpa TpeboBaHuin cepBMC-NpoBaigepa NpUNoxeHus BonbLUNX aHHbIX.

Pone BDFP BknovaeT cnegyrolme Tpy Nogponu (CM. pUCYHOK 7):

- cepBUC-NpoBangep MHApacTpyKTypbl 60MbLWINX OaHHbLIX (CM. 7.3.2);
- cepBuc-NpoBangep nnatgopmbl BOMbLWKMX AaHHbIX (CM. 7.3.3);

- cepBUc-NpoBanaep 06paboTkm bonblMX gaHHbIX (CM. 7.3.4).
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-

Cepeuc-npoBaiigep cpegs obpaboTkn Gonbwmx gaHHeIx (BOFP)

Cepeuc-npoeaigep Cepauc-npopaigep Cepauc-npoealigep
WHPPAacTPYKTYRbI nnargopmbl obpaborin
BHONbLIKX AAHHBLIX BONbLLMX JAHHBIX BONBLIWX AaHHBIX

(BDIP) (BDPiaF) {BDProP)
Onepuposars OpraHW0BaTh gaHHbie nam?blsxp: ;"IDQTCK:IHOM
pecypcamu

pekUMS

O6pabotia
ABHHLEX B NOTOKOBOM
pexume

Pacnpegenims
AaHHbIe

CoxpaHTL/U3BNevb
OaHHble

MepenaTe/nonyuuTs
OaHHbIe

- /

PucyHok 7 — Buab! gesiTensHOCTU Nogponen cepeuc-npoBangepa cpedsl 06paboTku BonbLUnX JaHHbIX

7.3.2 Nogponb: cepBuc-npoBangep MH(PPacTPyKTypbl GoNbLNX AaHHbIX

Moagpons BDIP Gonblumx AaHHbLIX cepBUC-NpoBangepa cpedbl 06paboTkn BonbLlUMX AaHHbIX obecrnedn-
BaeT NpedocTaBNeHre CUCTEMHbBIX PecypCcoB, BKMoYas CUCTEMHEIE CPeACTBa (HanpuMep, CETU, KOMMbTEPHI,
XpaHunuiia v T. 4.) U puandeckyto cpegy (HanpvMep, KOMMNBIOTEPHBIE 3anbl, 3NeKTponuTaH1e, KOHAULMOHEPEI
WT. o).

Mogpone BDIP BkntovaeT cnegytolwme Buabl 4eATENbHOCTH:

- «ONepupoBaTb pecypcamu» — HanpaeneHa Ha 06paboTKy UMM KOHTPOSb (OU3UHECKUX UMK BUPTYarb-
HbIX PeCcypCcoB;

- «COXpPaHWUTb/M3BMNEeYb JaHHble» — HarnpasneHa Ha coXpaHeHWe 1 U3BNnevYeHne AaHHbIX U3 XpaHUnuLLa;

- «nepefaTb/nony4YnTb AaHHbIE» — HanpaBsneHa Ha nNepefadvy AaHHbIX MO CETU U JOCTaBKy Nonydarento.

7.3.3 Nogponk: cepBUc-npoBangep nnargopmMbl GonNbWKUX JaHHbIX

Mogpone BDPLaP cepeuc-npoBaigepa cpeabl 06paboTkm GonblInX gaHHbIX, koTopas obecneynBaet
npegocTasneHve NnaTgopm 4na opraHM3anum u pacnpegeneHsi bonbLlInxX AaHHbIX B paMkax MHpacTpyKTy-
pbl DONbLWKMX OaHHBIX U BKMKOYAET criedyrline Buabl AeaTenbHOCTH:

- «OpraHM3oBaTh AaHHbIe» — HarnpaeneHa Ha paHXUpoBaHWe, UHOEeKcaL Mo U CBSA3biBaHWE AaHHbLIX CMo-
cobamu, NpefHasHauYeHHbIMW AN KOHKPETHBIX NPUNOXEHUA U aHaNUTUKK;

- «pacnpefenuTb AaHHble» — HanpasrieHa Ha pacnpefeneHne OaHHbIX Mexdy pecypcamu WHGpa-
CTPYKTYpbl, YTOObLI MakcumMarnbHO NoKanu3oBaTbh AaHHble Ans obecnevyeHus HeobXxoanmMoro ypoBHSA Npon3Bo-
OUTenbHOCTK pacnpefeneHHbIX BblYUCNEeHWN.

7.3.4 Noagponk: cepBUc-npoBangep 06paboTkn 6oNbLIMX AaHHbLIX

Moaopons BDProP cepeuc-npoeaiaepa cpeasbl 06paboTkmn HonblnX AaHHbIX obecnevvBaeT NoOOepKKY
BbIYMCIMUTENBHBLIX U aHANUTUYECKUX NPOLLEeCCOB ANS BUAOB AeATEeNbHOCTH, BbIMNONHAEMbIX CepBUC-NpoBange-
POM NPUNOXKEHWS BOMbLIMX OAHHbIX.

[Mogpons BDProP Bknio4yaet crnegyowme BUbl 0esTenbHOCTH:

- «0bpaboTka OaHHbIX B NaKeTHOM pexume» — obpaboTka BonblUNX NOPLKMA AaHHbIX 6e3 obecnevyeHus
HenpepbIBHOCTW 0bpaboTkn. MNakeTHasa obpaboTka UCNONB3YeTCA, KOT4a BPeMS OTKIMKA He ABNSAETCA KpUTUY-
HbIM. [NakeTHasa obpaboTka Yalle BCero cBsizaHa ¢ 06bLeMOM AaHHbIX UMW CMOXHOCTLI0 aHanuaa;
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- «0bpaboTka OaHHbIX B MOTOKOBOM peXuMe» — HenpepbiBHas 06paboTka HeGonbLUMX NOPLMIA AaHHbIX
(kak NpaBWo, OTAeNbHbIE 3anuck UMK aNeMeHTbl AaHHbIX). [oTokoBasa o6paboTka Mcnonb3yeTcs, Korga Bpe-
M$1 OTKIMKa ABMAETCA KPUTUYHBIM, 1 Yalle BCEro CBsi3aHa CO CKOPOCTLIO MOCTYNMNEHUS AaHHbIX.

7.4 Ponb: napTHep cepBuUca 60nNblINX JaHHbIX

7.4.1 O6wuKe nonoxeHnnA

Pone BDSP obecneunBaeT nogaepuBakwLLMiA UMW BCMIOMOraTenbHbIA BUO AEATENBHOCTA MeXay npo-
Bangepom NpunoxeHns 6onbWnX gaHHbIX, NpoBanaepomM cpefbl 06paboTkn BonblUMX AaHHbLIX, MPOBangepoMm
BonbLNX AaHHbIX, NOTpebuTenem BoNbLUMX JAHHBIX UMW BCEMWU NepevyncneHHbIMU POnsaMM.

B akocucTeMe BoOMbLUMX OaHHbIX BUALI AeaTenbHocT ponn BDSP B obnacTu 6onblUMX OaHHbIX BapbK-
pyrTCS B 3aBMCUMOCTU OT TUMNA NapTHeEpPa U ero OTHOLUEHWA C APYTMMWU NapTHEPaAMUK, C UX PONSAMMU.

Pone BDSP BkniovaeT cnegyoLiue Tpu NOAPONM, Kak Noka3aHo Ha pucyHke 8:

- paspaboTunk cepeuca 6oNbLIMX AaHHBIX (CM. 7.4.2);

- ayguTop Bonblunx gaHHbIX (cM. 7.4.3);

- OpPKecTpaTop cUCTEMbI BONbLUMX AAHHBLIX (CM. 7.4.4).

/ MapTHep cepeuca Bonblunx AaHHLIX (BDSF) \
PaspaboTinK cepBuca AynuTop Gonbimx OpkecTparop cMCTSMBI
BonbLUKMX aHHBLIX AaHHBIX {BDA) GonbLUMX BAHHBIX
(BDSD) {BDSO)

Onpeganims TpefioBaHua
K MPUNGKBHAIO

MposecTi ayaur

PaspaboTark, cOS08Th M
oBecneqnTsL CONpoBOXABHWE
KOMMNOHBHTOE CopBNGa

OnpepenyTs AanoBoi

npoLecs

OnyGnukusaTe
PpesynsTaTH ayauTa

OnpanenuTs TpeGoBaHK:
K CUCTEMHOR apXUTBKTYRS

KoMMosuUMa GepBUCOR

Onpaganue
TpebosaHHA K BesonacHocTH
NepeoHANbHBIX AHHLIX

TecTMpcBaHWS CEpPBACOB

Onpaganums
TpefopaHKA K NoKkasaTank
KAUSCTEA AAHHLIX

N J

PVicyHOK 8 — BM,qu AEATENBHOCTN C GonbLummMmn AaHHbIMKW, OTHOCALLMECHA K NOAPONAM nNapTHepa
cepBuca DonbLumnx AaHHbIX

7.4.2 Nogponk: pa3paboTyuk cepBuca 6onblINX AaHHbIX

Moppone BDSD napTHepa cepBuca GonbLUMX AaHHbIX oBecneynBaeT NpoOeKTUPOBaHNe, paspaboTky, Te-
CTUpPOBaHMWE U NOOOEPXKY peann3aunu cepeuca BonblunX AaHHbBIX, a TAKKe COMPOBOXOEHME MpoLecca pea-
nu3aunn ceparca DoNbLUKMX OaHHbIX.

Mogpone BDSD BkntoyaeT cnegytowme BMAbl AeATEeNbHOCTI:

- «paspaboTath, co3naTtk M obecneynTb CONPOBOXKAEHUE KOMMNOHEHTOB cepBMca» — HanpaBneHa Ha
pa3paboTky M co3gaHue NporpaMMHLIX KOMMOHEHTOB, KOTOpPble SABMSOTCA 4acTbi Mpolecca peanu3auun
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cepBuca GONbLIMX OaHHbIX, @ TAKKE Ha NpegocTaBrneHue PekoMeHaauWMd No COBepLIeHCTBOBaHUID 3TOro
npouecca;

- «KOMMO3MLMS CEepPBUCOB» — HamnpaelneHa Ha KOMMO3WLMI0 CEPBUCOB C UCMONb30BAHUEM CYLLECTBYHO-
LLMX CEPBUCOB NyTEM peann3auunun yHKLUA NocpegHUYeCcTBa U UX arperauunu;

- «TEeCTUPOBaHWE CEpPBMCOB» — HanpaeneHa Ha TeCTUPOBaHWE KOMMOHEHTOB WM CEPBUCOB, CO34aHHbIX
pa3paboTyMKkoM cepBuca DONbLUUX AaHHbIX.

7.4.3 Nogponb: ayauTop 60nNbLWKX AaHHbIX

Moapone BDA napTtHepa cepBuca 6onblumnx gaHHbix obecnedvBaeT NnpoBeAeHne ayaMTa BONpOCOB npe-
OOCTaBNeHUs1 U MCNOMNb30BaHUA CEPBMCOB DOMbLUMX JaHHbIX.

Mogpons BDA oxeaTbiBaeT Takue BOMPOCHI, KaKk 0OCTOBEPHOCTb UCTOUYHMKOB AAHHLIX, BbINONMHAEMble
onepaunKn, NPou3BoANTENBHOCTL, 3aLUMLLEHHOCTE U KOHUASHUMANBHOCTL NEePCOHAarbHbIX AaHHbIX, a Takke
npoBepsAeT COOTBETCTBME 3ajaHHoOMy Habopy KpuTepues ayguTa.

Mpumevanume 1 — CywecTBylOT pa3nuyHble cneundukauMM Ona KpUTepyvesB ayguTa, Hanpumep B [8] pac-
CMOTPeHbI BONPOCHI 6e30NacHOCTH.

Mogponbs BDA Bkntovaet cnefyowme Buabl 4eATenbHOCTU:

- «MPOBECTW ayauT» — HanpasneHa Ha 3anpoc UMK nory4YyeHue pesynsraToB ayguTa, NpoBedeHne He-
00X0AMMOro TeCTUPOBaHWUS CUCTEMbI WKW OaHHbIX, NoANeXalux ayauTy, a Takke nonyyYeHue pesynbraToB
ayouTa nporpamMmMHbIM MyTEM;

- «onybrnukoBaTk pe3ynsTaThl ayauTa» — HanpaeneHa Ha npefocTaBneHne OOKYMEHTUPOBAHHOMO OT-
yeTa 0 pe3ynbrTatax NPoBeAEHUS ayauTa.

Mpumevanue 2 — Nogpons BDA oBecneumBaeT OLUEHKY KavyecTBa AaHHbBIX, onpedeneHne 1 OUeHKY YpOBHEN
cepBKca KavyecTBa AaHHbIX, HeMpPepbIBHOE N3MEPEHUE W KOHTPOIb KavyecTBa AaHHbIX.

7.4.4 MNogponb: opkecTpaTop CUCTEMbI DOMbLNX AaHHbIX

Moopons BDSO napTHepa cepBuca BonblUMX AaHHbIX obecrnevynBaeT onvcaHne OCHOBHLIX TpeboBaHui
K cMCTeMe, BKITtovas TpeboBaHua K NonuTuke, CTpaTernyeckomy ynpasneHuto, apxutekType, pecypcam, a Tak-
e TpeboBaHUn BusHeca U MOHUTOPUWHT BUAOB OeATeNsHOCTY Ans obecnevyeHns COOTBETCTBUSA CUCTEMBI 3TUM
TpeboBaHUAM.

Mogpons BDSO BknovaeT cnegywlime Buabl 4eATENbHOCTM:

- «onpegenuTb TpeboBaHNA K NPUNOXEHWI0» — HanpagneHa Ha onpegeneHne obwmx TpeboraHuni, Ko-
TOPbIM AOMKHO YOOBNETBOPATL NPUIMOMKEHWE BOMbLUNX OaHHbIX;

- «onpefenuTb AenoBO NpoLiecc» — HanpaeneHa Ha onpegeneHye YacTUYHO ynopsgoyeHHoro Habopa
BWAOB AEeATENBHOCTU B paMKax NpoekTa, KoTopble MOTyT ObiTh BLIMOMHEHb! AN peanv3auumn onpegeneHHomn
Leny NpoeKTa Unu 4YacTu NpoekTa U AOCTWKEHWS HEKOTOPOro 0XWAaeMoro KOHe4YHOoro pesynerarta;

- «onpegenuTb TpeboBaHUA K CUCTEMHON apxXMTEKType» — HanpasreHa Ha onpegeneHne KoHUenTyanb-
Hbix TpeboBaHWA K CTPYKTYpe, (DYHKLMOHMPOBAHWIO 1 0BNKMKY cUcTeMbl BONbLUMX AaHHBIX;

- «onpenenuTb TpeboBaHus Kk 6e30NacHOCTM NMEpPCOHasbHbIX AaHHbIX» — HanpaeneHa Ha onpegeneHue
TpeboBaHWIA K 3aLMLLEHHOCTU U KOHPUAEHLMANBHOCTM NEPCOHANbHBIX AAHHLIX C TOYMKA 3PEHUS cTpaTermye-
CKOTQ yrnpaBneHus;

- ¢onpegenuTh TpeboBaHUA 1 NOKa3aTenu KayecTBa AaHHbIX» — HanpaBreHa Ha NOBbILLEHWe OCBEA0M-
TNIEHHOCTW O Ka4ecTBe [AaHHbIX, a Takke Ha onpegeneHue busHec-npaswn, TpeboBaHWA U METPUK Ka4yecTsa
OaHHbIX.

7.5 Ponb: cepBuUc-npoBangep 60nbLWKMX AaHHbLIX

Ponb BDP nossonseT caenatb AaHHbIE JOCTYMHbIMUW Kak Ans cebs, Tak v Ans Apyrux. BeinonHas ceow
ponbk, BDP nossonset hopmupoBaTh abcTpakTHOE NpeacTaBneHne pasnuyHbiX TUMNOB WCTOYHUKOB AaHHbIX,
Takux Kak HeoBpaboTaHHble faHHble UMK JaHHble, paHee npeobpa3oBaHHbIe APYroi CUCTEMOM, U NO3BoNAEeT
Aenartb UX AOCTYNHLIMKU Yepes pasnuyHble yHKLNOHAMNbHLIE UHTEPgENChHI.

Mpumeyvanune 1 — KoHuenuma BDP He siBnseTcA HOBOW, NOCKOMbKY Oonee WwMpokue BO3MOXHOCTH cbopa u
aHanu3a AaHHbIX OTKPbIBAKOT HOBbIE BO3MOXHOCTU AN NPeocTaBneHns 3Ha4YUMbIX AaHHbIX.

Ponb BDP BkntouaeT criegyolive BUabl 4eATENBHOCTH (CM. pUCYHOK 9):
- «cpenarb AaHHbIe AOCTYMHbIMUY — HanpasfeHa Ha OTKPbITUE WK pacnpocTpaHeHne UCTOYHUKA AaH-
HbIX 3a Npegenbl NepBoHaYansHo NpegHa3HaqYeHHoM CUCTEMBI;
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- «aﬁc:TparmposaTb TN NCTOYHWMKA JaHHbIX» — HanpaBneHa Ha r|y6nv1|<aumo MeTadaHHbIX NN Katanaora
OaHHbIX C Uenb pacnpocTpaHeHA OaHHbIX Yepes3 peecTp.

4 N

Cepeuc-npopaiigep Gonbwnx AaHHeIX (BDP)

Cpenatb gaHHbIe AOCTYMHBLIMK

ABCTpanpoBaTh TN UCTOMHUKA AaHHEIX

g X4

PI/IcyHOK 9— BVI,D,I:I AEeATENBHOCTU C Bonbwmnmm AaHHbIMW, CBA3AHHBLIE C cepswc-nposaﬁ,qepom BonbLmnx A3HHBIX

MpumeyvyaHue 2—Tlpy npegocTaBneHnn AaHHbLIX pyrm nnuam ponb BDP moxeT obecnevmBaTth OTCrnexuBa-
HWe AaHHbIX 1 yNpaBneHue BbiSBNeHHbIMW NpobneMamm Ka4yecTBa AaHHbIX B COOTBETCTBMM C TpeboBaHusaMK No ynpaene-
HUI Ka4eCcTBOM AaHHbIX.

7.6 Ponb: noTpebuTens 60NbWKUX JaHHbIX

Pone BDC obecneyvBaeT nonyyeHne pesynsratoB paboTel cucTeMbl BoNbLUNX AAHHBIX.

Bo mMHOrmx oTHOWeHWAX OHa iBNAETCA nonyyarenem Tex xe yHKUMOHaNbHbeIX MHTepP{EencoB, KOTopble
cepBuc-npoBaiaep GonbLKNX OaHHbIX NPegoCcTaBnseT cepBUc-NpoBanaepy NpUNoKeHun aons GonblumMx aaH-
Hbix. [Mocne Toro kak cucTemomn BonblIMX AaHHbIX ByoyT onpefeneHbl 3Ha4eHUs UCXO4HbIX OaHHbIX, CepBUC-
npoBavgep nNpunoxeHus GonbWnX JaHHbIX B nocrnegytowem obecnevnBaeT npegocTaBneHne notpebutento
fonbwux AaHHbBIX PYHKUKMOHANBHLIX MHTepdecoB COOTBETCTBYHOLEra TUMa.

Pone BDC BknoyaeT criefyolle BUAbI AeATENLHOCTU (CM. pucyHok 10):

- «Mcnonb3oBath Gonblune AaHHbIE» — HanpaBleHa Ha WUCMONb30BaHWe pesynbTaTtoB aHanuaa Gonb-
WMX AaHHBIX UMW UCMOMb30BaHWE MHTEP(ENCOB NPUIIOXEHNSA, NPeaocTaBnseMblX MPOBanAepoM Npunoxe-
HWA BONbLUMX AaHHbLIX ANA AENOBbIX Lenen noTpebuTtens 6onbLInX AaHHbIX;

- «OUEeHWTb DonbluMe AaHHbIe» — HanpaBreHa Ha OLEHKY KadecTBa BonbLlnx AaHHBIX MU NPUNOXKEHUIA
onbLlwuX AaHHBIX B Ka4ecTBe 06paTHoM CBA3M.

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/42
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-20547-3-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69418
https://gostexpert.ru/gost/gost-20547-3-2024?utm_source=pdf&utm_medium=69418&utm_term=page

FOCT P NCO/M3K 20547-3—2024

e B

MoTpeburens Gonewwux gaHHex (BDC)

Menonbaoeate DOMNbLUME A8HHBIE

OueHuTe GonbluMe AaHHbIe

X, J

PucyHok 10 — Bugbl geatensHocTy ¢ BonblvMMK JaHHbIMK, CBA3aHHbIE € NoTpebuTenemM BonbLUMX OaHHbIX

8 CKBO3HbIe acneKkTbl

8.1 O6wmMe nonoxeHUA

K CKBO3HbLIM acnekrtam OTHOCHT:

- besonacHocTk DOMbLUMX OaHHbIX WU KOH(PUOEHUMANbHOCTE MEePCOHanbHbIX OAHHbLIX — YKBGQHHI::II:’I
aCneKkT KacaeTcda TOro, Kak CUCTeMbl U AaHHble 3allULlleHbl OT PUCKa nNyTeM COXpaHeHUusa ux KOHCDVI,ElEHLIVIaﬂb-
HOCTHU, LenoCTHOCTU N OJOCTYNHOCTU, a TaKXe TOro, Kak nepcoHanbHble JaHHble 3allnlleHbl OT HeCAHKLUUOHK-
POBAHHOIo UCNONbL30BaHUA,

- onepatueHoe ynpaeneHne oaHHbIMU — YKa.?oaHHbllﬁ dCneKkT OTHOCUTCA K TOMY, KaKk CUCTEMHbIEe KOMMO-
HEHTbl U peCypPCbl BblAENAKTCA, HACTPAMBAKTCA, MCNOIb3YHTCA U KOHTPONMUPYHOTCH,

- CTpaTterndeckoe yrnpasrneHne gaHHbIMU — yKaSaHHblI?I aCneKT OTHOCUTCA K TOMY, KaK JaHHble KOHTPO-
NMPYKOTCA 1M YNPaeBnAKTCA B CUCTEME Ha NPOTAXEeHUW 3TanoB UX XM3HEeHHOro UnKna.

8.2 be3onacHocThb BonbLwKux AOaHHbIX U KOHCbVI,QEHU,VEanI:HOCTb nepcoHanbHbIX OaHHbLIX

Bonpockl GesonacHocT BOMNbLIMX AaHHBLIX U KOH(UAEHLWANBHOCTM NepcoHanbHbIX AaHHbLIX 3aTparu-
BalOT BCE OCTanbHble PONK M MNOAPONU B 3KocMCTeMe BONbLUMX AaHHBLIX U (PYHKLMOHAMNBHBIX KOMMNOHEHTax
STANOHHOM apXUTeKTYpbl BOMbLINX AaHHbLIX. Be3onacHOCTbL U KOHMUAEHUMANbHOCTL NePCOHanNbHbLIX AAaHHbLIX
TECHO CBA3aHbl C OPKECTPATOPOM CUCTEMBI GONbLUMX OaHHbIX B YaCTU NOMUTUKKA, TpeboBaHWiA M NpoBeneHus
ayouTa, a TakkKe cepBuc-npoBaingepom cpefbl 06paboTkM GoNnbLUMX OaHHBLIX U CEpPBUC-NPOBandepomM UHdpa-
CTPYKTYpPbl GOMbLUMX OAHHLIX B YacTu pa3paboTKu, pa3BepTbiBaHUS U 3KCMMyaTauuu CUCTEMBI.

Mpobnematuka obecnedeHns BesonacHocTN BONbLIKMX AaHHbLIX BKNOYAET:

- KOHthuMaeHUMansLHoCTL, obecnevyrBaloLLy0 HeOCTYMHOCTL CUCTEM UMW OaHHLIX HeaBTOPUIOBAHHBLIM
nvuam, opraHuMsaumsam Unu npoleccam;

- LLeNnocTHOCTb, 06ecneqYnBaiLLy0 TOYHOCTb Y MOMHOTY CUCTEM U AaHHbIX;

- OOCTYMHOCTb, o6ecnevynBaloLLyo 4OCTYNHOCTb CUCTEM W OaHHbLIX U BO3MOXHOCTb WX UCMOMb30BaHUSA
aBTOPW30BaHHLIM OpraHoM no TpebtoBaHuio.

Mpobnematuka obecnedeHnss KOHpUAEHUMANLHOCTA NEepCOoHanbHbIX AaHHbLIX B cCMCTeMax GonbLuMX
AaHHbIX BKITHOYaeT:

- HecB#A3bIBaeMOCTb, obecrnedynBaloLLyto rapaHTUio TOro, YTo CyBbLeKT nepcoHarnbHbIX AaHHBIX MOXeT
MHOFOKpPaTHO MCMOMb30BaTh PECYpChl UMK YCNYrK, NpY 3TOM ApYyrue cyGbekTbl He CMOryT CBSi3aTh aTW BUALI
MCMNONb30BaHUA BMECTE;

- MPO3paYHOCTL, 0becnevnBaloLLyo JOCTUXEHVE HAANEeXaLllero ypoBHs ACHOCTU npoLeccoB 06paboTku
AaHHBIX, MMEKLMX OTHOLLEHWEe K NepCcoHanbHbIM AaHHbIM, ¢ TeM YTobbl cbop, 0BpaboTka 1M UCNonb3oBaHue
MHDOPMaLMKM MoK BblTh MOHATHLI U BOCCTaHOBMEHLI B Noboe Bpems;
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- BO3MOXHOCTb NerMTUMHOIO BMeLLaTenbcTBa, obecnevymBatoLLyo rapaHTUO0 TOTo, YTO CyObeKkThl Nepco-
HanbHbIX AaHHbIX, ONepaTopbl NEPCOHAaNbHbLIX AaHHbIX, 06paboTunKN NepcoHanbHbIX OAaHHbIX, @ TaKXe Haf-
30pHble OpraHbl MOTyT BMeLUMBATbLCH BO BCe Npouecchl 06paboTku OaHHbIX, CBA3aHHbIE C NepcoHanbHbIMU
JaHHbiMu [28], [29].

8.3 OnepaTuBHOE yrnpaBneHue SaHHbIMU

Takue xapakTepucTUkM BoMbLUMX AaHHbIX, KaKk 06beM, CKOpOCTb, pasHoobpasne U U3MEHUYNBOCTb, Tpe-
OylT yHUBEpCanbLHON NNaTOopMbl yNpaBneHus CUCTEMON U NporpaMMHbiM obecrnedeHneM Ans pelleHus
3aad NpeqoCTaBneHusl, HACTPOMKKM W yNpaBneHus nporpaMmMHbiM ofecnedeHnem U nakeTHol o6paboTkoi,
MOHWTOPUWHTa NPOW3BOAUTENBHOCTU, a TaKke YNpaBneHUus pecypcamu U NpousBoaMTensHOCTh. OnepaTue-
HOe ynpasneHne 6oMNbLUMUA JaHHBIMU BKIIOYMAET pelleHre 3af4aY, CBA3aHHbIX C CUCTEMOW BOMbLUNX OAHHbIX,
HenocpeacTBeHHO AaHHbIMK, Ge30NacHOCTbI0 AaHHbIX U KOHMWAEHUNANbHOCTEIO NEPCOHAaNbHbIX AAHHbIX C
y4eToM MX MacluTabupoBaHMs NpU COXpaHeHWN BLICOKOTO YPOBHS Ka4ecTBa AaHHbIX M GesonacHoro goctyna.

Mpobnemartumka obecneyeHusl onepaTUBHONO ynpasneHus GonbLMMK OaHHbIMKY BKOYaeT cnegylime
BOMPOCHI:

- BblAeneHne pecypcoB — AeATENbHOCTL MO KOHPUIYPUPOBaHUID CUCTEMHbBIX PECYPCOB ANS NOAAEPKKN
peLIeHNs] KOHKPETHOM 3a4a4u; MOXKET BbINOMHATLECA Ha HECKOMNBKUX YPOBHAX apXUMTEKTYPbl CUCTEMbI OT BblAe-
NeHnsi pecypcoB ANsA BUPTYyarbHbIX MaLLWH [0 BbIAENeHNs PecypcoB ANs KOHKPETHOro 3a4aHust Ha OL4HOM MUK
HEeCKOMbKMX y3nax; yKkasaHHble MeponpusaTUs BKNIOYAT 3eKTHBHOE UCNOMNb30BaHne U KOH(UIryprupoBaHue
PecypcoB AN NOOAEPKKU PeLleHUst OOHOW UMM HeCKONbKMX 3ajav;

- KOHhurypauma — obecnevmBaeT Hagnexallyr HacTPOMKY NapamMmeTpoB BHYTPU CUCTEMHBIX KOMMOHEH-
TOB AN OOCTMKEHMS ONTUMAaNbHOTO (hYHKLUOHUPOBAHUS U UCMONb30BAHWA CUCTEMHBIX PECYPCOE;

- ynpasneHue naketamum — obecnednBaeT ynpasneHve 6a3oBbIMU HabopaMy NakeToB AN CUCTEMHbIX
KOMMOHEHTOB C Liefb JocTikeHus Tpebyemoi 6e30nacHOCTH U aKCNyaTaLMoHHON HageXHOCTU CUCTEeMbI;

- ynpaeneHue pecypcamm — oGecneymBaeT UCNONbL30BaHWe PecypcoB CUCTEMb! ANA NOAOEPXKKUA pas-
MUYHBLIX pabo4Ymnx Harpy3oK ¢ y4eToM UX npuopuTeTa.

8.4 CtpaTernyeckoe ynpaBneHue gaHHbIMMK

CTtpaTernyeckoe ynpaeneHue faHHbIMU NpeacTaBnaeT cobo BLICOKOYPOBHEBLINM NpoLecc NnaHupoBa-
HUS M peanuaauun OeaTenbHOCTU UCTMONHUTENeNW pasnyHbIX PONeir 1 nogponei, HanpaeneHHbIN Ha co3aa-
HWE HOBLIX LleHHOCTeW 1 apPeKTMBHOE pearnpoBaHMe Ha NoTpeOHOCTU opraHu3aUmnu.

CrtpaTervnyeckoe ynpaeneHue JaHHbIMU onpegensieTcs v obecnedmsaeTcs nytem (hopMUpOBaHUS:

- cTpaTeruy OpraHvW3auun, CBA3aHHOW C ynpaBrneHueM OaHHbIMU U obecneymBaloLlei rapaHTuio Toro,
YTO JaHHble COOTBETCTBYIOT AESATENEHOCTU OpraHu3aLmm;

- CTpaTeruu ynpaeneHus Ka4ecTBOM AaHHbIX, NpedcTaBnsawwen coboi Habop orpaHuYeHnn, oencTeuia
1 TpeboBaHuUiA, HaNpaBneHHbIX HA COOTBETCTBME AaHHLIX NoKasaTenam KadyecTsa, onpeaensemMbiX noTpebHo-
cTsMK opraHm3aummn (bonee nogpobHasa nHdopmauua npeacrasneHa B npunoxeHum C).

9 PyHKUMOHaNbHOE NpeacTaBneHue

9.1 dyHKUMOHaNbLHaA apXuUTeKTypa

9.1.1 O6wme NnonoxeHus

®yHKUMOHaNbHas apxuTekTypa Ans 0onbLWnx JaHHbBIX MO3BONAET onucaTth Bonbluve faHHbIe B TEPMUHAX
BbICOKOYPOBHEBOrO Habopa ypoBHEN (PYHKUMOHaMbHBIX KOMMNOHEHTOB. ®PyHKUMOHAMNbBHbBIE YPOBHKW NpeacTas-
nsT cobor Habopbl (YHKUMOHAINBHbLIX KOMMOHEHTOB C aHanorMYHEIMIY BO3MOXHOCTAMM, KOTOPbIe TpebytoTcs
AN BbIMOMHEHWUA PasfWyHbIX BUOOB OEATENbHOCTU C BOMbLIMMW AaHHBIMK, NMpeAcTaBneHHbIX B pasgene 8,
ANS pasnWyHbIX pornei u Nogponen NPUMeHUTENBHO K DOMNbLUMM AaHHBIM W C y4eTOoM cneundukaumum n peanu-
3aUUK apxXUTeKTypbl BonbLUMX OAHHBIX.

®yHKUMOHaNbHas apXUTeKTypa onucbiBaeT YHKUMOHAMNbHbIE KOMMOHEHTEI C TOYKWM 3pEeHUsT MHOTOYpOB-
HEeBOW apXMTEKTYpbl, B KOTOPOW onpeAeneHHble TUMbl (OyHKUWIA CrpynnUpoBaHbl Ha KaX4oM YPOBHE, Kak rno-
KasaHo Ha pucyHke 12.

Kak nokasaHo Ha pucyHke 11, ponu n Bugbl AeATENbHOCTH NOMNB30BaTENbLCKOro npeacrasneHns 6one-
LWMX AaHHbIX, BKIKO4Yas cepBuc-npoBaingepa Oonblunx AaHHbLIX, NOTpebuTensa GonblMX OaHHbLIX, NapTHepa
cepBuca OonbluMX AaHHbIX, CepBUC-MpoBaridepa nNpunoxeHws OonblUMX AaHHBIX W CepBUC-NpoBangepa
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cpenbl 06paboTkn BoNbLWNX AaHHBIX, PeanuayloTcs C NOMOLLBI YeTbIPEXYPOBHEBLIX (PYHKUWA W/MAK MHOTO-
YPOBHEBbIX PYHKLMA.

BDP BDC
BxopHbIe Monb3cBaTankLCoe
HaHHble A@HHbIE BPF, BDC, BDSP, BDAP w BDFP
s k-
T i et e et e B e e e e e it -
| | MHoroypoBHesbie hyHKUMK
I [ MpuxnanHo# ypeeeHb GonbLUMX AAHHBIX ]
I BesonacHocTb VibaEnaE
I | WHTerpauus NEPCOHANLHEX c:mem i
: [ YposeH: oBpatoTicn GonbILMX AaHHBIX ] : AAHHBDX
| |
I I
| [ YposeHb nnardopmbl GonblLUMX AaHHBIX ] | BisiarE e HeSRLEH
| | ypoBHAMM ANA NONYYeHUs
: [ YpoBeHE MHDPACTPYKTYPhI GONbLUMX AAHHBIX ] : ERTEMHRTETEREN BSMONHOSTER
I I
S U VSV 4
o ol

PucyHok 11 — @yHKUMOHANbHbIE YPOBHW 3TANOHHOW apXUTEKTYPbl BONbLUMX OaHHbIX

Kak nokazaHo Bbiwe, BDP 1 BDC moryT 6biTb BHELWHWMW KOMMOHEHTAMMW MO OTHOLUEHWUKD K CUCTEME
BonblWKMX OaHHbLIX B NpoLecce pa3paboTkn apXMTEKTYpbl UMM BHYTPEHHUMKU KOMMNOHEHTamMK1 (MOCKONbLKY OOWH
NMOCTABLLMK MPUMNOKEHUA B apXMTekType Bonblunx AaHHbIX MOXET NpeocTaBnATh BXOAHbIE AaHHBIE UMK NO-
ny4aTb BXOAHbIE JaHHbIE OT APYroro NocTaBLyMKa NPUIOKEHWA B paMKax apxuTekTypbl). JononHuTensHas vH-
dopmaumsa o conoctaBneHnn yHKUMOHaNnbHOro NpeAcTaBNeHnsa 3TanoHHON apXUMTeKTypbl BonbLUMX AaHHBIX
C APYroW aTanoHHON apXUTeKTypoW CUCTEMHOW UHTerpauumn npedcTaBneHa B NpunoxeHum A.

B uenax onpegeneHna KOHKPETHOM apXMTEKTYPbl pEKOMEHOYETCA UCMoNb30BaTk NEPEAOBON ONbIT, YTO-
Bbl apxMTEKTOp 3a40KYMEHTMPOBAN KOHKPETHble (DYyHKUMOHAamNbHbIE KOMMNOHEHTbI, obecneynBaroLmMe MHTEp-
dhencbl MeXay 3TUMKU YPOBHSIMWU U apXUTEKTYPOW BONbLUMX AaHHBbIX.

9.1.2 MHoroypoBHeBas apxXxuTeKkTypa

9.1.2.1 O6LKe NonoxeHus

MHoroypoBHeBas aTanoHHas apxuTekTypa BonblUMX AaHHbLIX BKIIOYAET YeTbipe YPOBHA U Habop dyHK-
LW, OXBaTbIBAKLLMX BCE YPOBHM.

YKkazaHHble YeTblpe PyHKLMOHAaNbHbIX YPOBHS BKIHOYAIOT:

- NPUKNagHON ypoBeHb BonblUMX AaHHbIX (cM. 9.1.2.2);

- ypoBeHb 06paboTku Bonblwmx AaHHbIX (cM. 9.1.2.3);

- ypoBeHb nnatdopmbl BonblIMX AaHHbIX (cM. 9.1.2.4);

- YPOBEeHb MHpacTpykTypsl BonblKX AaHHbIX (cM. 9.1.2.5).

PYHKLMMW, OXBaTbIBaOLLME pa3NMYHble YPOBHW, HA3bIBAIOTCA MHOTOYPOBHEBBIMUW PYHKUNAMM.

Ha pucyHke 11 npegctaBneHa MHOrOypoBHEBasi apXUTEKTypa, Npu 3TOM KaXKAblA M3 BHYTPEHHUX YPOB-
Hell MHOTOYPOBHEBOW apxuTeKkTypbl bonee nogpobHo onucaH B 9.1.2.2—9.1.2.5.

9.1.2.2 MNpwvknagHoi ypoBeHb DONbLUMX JaHHBIX

MpuknagHoW ypoBeHb DoMbLIMX OaHHBIX MPeAocTaBnAeT MyHKUMN NOOAEPKKA NPUNOXKEHWS, BKIKYasa
cbop AaHHbIX, NOATOTOBKY, aHANUTUKY, BU3yanuaauni 1 dyHKUMM gocTyna. 3TW yHKUUK peannayrTcs Je-
pe3 uHTepdenckl ceEpBUC-NPOBaAAEPOM BOMbLUMX AaHHbIX HA ypoBHE 00paboTki BonbLWMX AAHHBIX U YPOBHE
nnatdpopmbl BoNbLINX AaHHbIX, a Takke noTpebuteneM BonbLUINMX AaHHbIX.

9.1.2.3 YpoBeHb 06paboTkn BonblUMX AaHHBIX

YpoeeHb 06paboTky BONbLUMX AaHHBIX NPEefOCTaBMNSAET KOMMOHEHTHI NnartdopMel u 6ubnuotekn ans
peanusauvy aHanuTUKW, 3aJaHHOA YPOBHEM MpoBaigepa npunoxeHuin. Ha 3TomM ypoBHE ero KOMMOHEHTHI
yNpaBnsT BbINOMHEHWEM aHaNUTUMYecKUX 3agad B cucteMe. KOMNOHEHTbl B3aMMOAEWCTBYIOT C YPOBHEM
nnatopmMbl C LIENbLK ONpegeneHns MecTa, B KOTOPOM XPaHATCA OaHHble B CUCTEME, U HanpasnsawT pesynb-
TaTbl aHANMUTUKN 3TUX AaHHbIX HA COOTBETCTBYHOLLMIA Y3en Ans Toro, 4Tobbl obecneynTb nokanu3aumio JaHHbIX
OIS BbINOMHEHUA BblYMCIeHUn. B pamkax MHOroypoBHEBbIX (OyHKUMIA Ans obecnevyeHns BanaHCMPOBKA Bbl-
UYMCIIEHUIA B CUCTEME OHW TaKKe B3aUMOOENCTBYOT C KOMMOHEHTAMU YNpPaBeHUA pecypcamu.
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9.1.2.4 YpoBeHb nnatgopmbl 6ONbLIKMX AaHHbIX

YpoBeHb nnaTdopmMbl BOMNbLUIMX OaHHbIX NPegoCTaBnAeT KOMMOHEHThl OMA XpaHeHWs U opraHn3auum
OaHHbIX, 0bpabaThiBaeMblX CUCTEMON. YKa3zaHHbIe KOMMOHEHTL! MCMOMb3YHT pecypcbl OOQHOMMEHHOIO YPOB-
HS 1 B cryYyae NpUMEeHEeHUsa onepaTMBHOM NamMATU KOOPAWHUPYOT HeobxoauMble pecypchbl C KOMMNOHEHTaMU
yrnpaeneHus pecypcaMmy B MHOTOYPOBHEBLIX (DYHKUWUSX C ydeToM TpeboBaHWMi K HUM. KOMMOHEHTE! YPOBHS
nnatgopMbl NpeaHasHa4YeHbl B NEPBYI0 o4epenb Ana obecneveHns adhekTBHOW opraHmM3aunmn JaHHbIX 415
obecneyeHns 4OCTYNa OT NpoBaingepa NpUNoXeHWn 1 ypoeHein 06paboTkn BHYTPU CUCTEMBI.

9.1.2.5 YpoBeHb MHDPACTPYKTYPbl BOMNbLINX AaHHbIX

YpoBeHb MHGPACTPYKTYpPbl BOMbLUNX AaHHLIX OXBATbIBAET T€ PECypPChl, K KOTOPLIM OTHOCUTCSA 0bopy-
JOoBaHue, 0ObIYHO MCMonbayeMoe B LeHTpe oO6paboTkM OaHHbIX, TAaKOe KakK CepBepbl, CETEBLIE KOMMYTATO-
pbl U MapLUpyTU3aToOpbl, YCTPOWMCTBA XpaHEHUS, a TakKe COOTBETCTBYKLLee nNporpammHoe obecnevyeHue, He
cBfA3aHHoe ¢ DonblWKMMKU AaHHbIMK U paboTatoulee Ha cepBepax W gpyrom obopyaoBaHWM, TAKOM Kak XOCT-
OnepaLWoHHbIE CUCTEMbI, TMNePBMU30pPbI, ApaiBepbl YCTPOWCTB, B TOM YMCNe CUCTEMHOE nporpammHoe obe-
cneyeHue.

Ha ypoBHe WHpacTpykTypbl BONbLIKMX OaHHLIX TaKKe peanu3yrTcsa PyHKUMOHaNbHbIE BO3MOXHOCTM
ceTn nepefadn GOnNbLIKMX OAHHLIX, KOTOpble obecrneunBaloT Ba30BYO0 B3aMMOCBA3L MeEXOY CepBUC-NPORaN-
OepoM MpunoxeHuin BonbWIMX OaHHLIX U CepBUC-MPOoBalaepoM BGomnblUMX AaHHbIX/MoTpebutenem BonbLIMX
AaHHbIX, a TaKke B pamKax nposaigepa npunoxeHuin Ans 6onblwmnx AaHHbIX — MeXay O4HOPaHroBbIMU MPo-
BaaepamMn NpUNOXKeHN BOnbLLMX OaHHbIX.

9.1.3 MHoroypoBHeBble hyHKUWK

MHoroypoBHeBble (hyHKLMKN BKNIOYAKOT pan (PYHKLMOHAMNBHBIX KOMMOHEHTOB, KOTOpPbIE B3aMMOAENCTBY-
0T ¢ OYHKUMOHAMBHLIMU KOMMOHEHTAMU BhILLEYNOMSAHYThLIX YeThipex ApYrMx ypoBHel u obecneymBaioT, no-
MUMO BCEro Npoyero, cnegylline BCnoMoraTensHele BO3ZMOXHOCTI!

- BO3MOXKHOCTW (DYHKLMOHWPOBaHMA cucTem besonacHocTu (ayTeHTudpukauum, asTopvMsaumnmn, ayauTa,
Banugauun, WudposaHus);

- BO3MOXHOCTW MHTErpauunm (B3anmoaencTBusa pasfiiyHbIX KOMMNOHEHTOB ANS JOCTMKeHUs Tpebyemoi
OYHKLMOHAMBHOCTW);

- BO3MOXHOCTW ynpaBneHus [pazBepTbiBaHUEM, KOHUrypauuen, MOHUTOPUHIOM, MHOXECTBEHHON
apeHaon (MyNbTUTEHAHTHOCTEK) PECYPCOB, BbICOKOW OOCTYMHOCTBID W JKM3HEHHBIM LUKMOM 6onblunx
OaHHbIX].

MHoroypoBHeBble (hyHKL WU, ONUCaHHbIE BblLIE, MOTYT NOAAEPKUBATL CKBO3HbIE acnekTbl U1 BUAb! Ae-
ATENLHOCTU PONeEn, KOTOPble UMEIOT LLUMPOKOE NPUMeHeHUe B CUCTEMHOW apXUTEKTYpe.

9.2 ®yHKUMOHaNbHLIE KOMMNOHEHTDI

9.2.1 O6wMe nonoxeHUnA

B panHOM noppasgene apxutekTypa BonbluiMX OaHHbBIX OMKWCLIBAETCA C TOYKM 3peHust obwero Habopa
OYHKLMOHANBbHBIX KOMMNOHEHTOB BOMbLWKMX AaHHbLIX. PYHKUWMOHANbHLIA KOMAOHEHT ABMSieTCH (PYHKUMOHAMb-
HbIM 3MeMEHTOM 3TaNOHHOW apXUTEKTYPbl BONbLUNX AaHHBIX, KOTOPLIA MCNONb3YETCH ANA BLINONHEHUS BULOB
0eATEeNnbHOCTU UMM HEKOTOPOI YacTu BUaa 4eATeNbHOCTU U MMeeT apTedakT BbINONMHEHUs B KOHKPETHOM Ba-
pUaHTE apXUTEKTYpbl, HANPUMepP NPOrpamMMHbIA KOMMOHEHT, NOACUCTEMY WUITM MPUMOXKEHME.

Ha pucyHke 12 npeactaBneH oblMi BUO PyHKUNOHATNBHLIX KOMMOHEHTOB 3TANOHHOW apXWUTEKTYpbl
SonbLlKMX AaHHbBIX, OPraHW30BaHHbIX NOCPELCTBOM MHOMOYPOBHEBOM apXUTEKTYpPbI.

TepMUH «CTPYKTYpa», UCMOMNb3yeMblid ANS UMeH (OYHKLNOHaNbHbIX KOMMOHEHTOB Ha pucyHke 12 u cBs-
3aHHbIX C HAM TEKCTOBbIX pazaenos, onpegeneH B ISO/IEEE 11073-10201 kak «cTpyKTypa NpoLEecCoB 1 cne-
uMdrKkauuin, npegHasHavyeHHbIX 4N NogaepKKn BeINONMHEHWA KOHKPETHOW 3ada4uny.

MpuMmeyvyaHne — YduTblBas guanasoH npunoxeHuin/obnacrtei, cBA3aHHbIX ¢ BONbLWUMK JaHHBIMM, U BbiCTpoe
pasBUTUE TEXHOMOTMIA BONbLUNX AAHHLIX, ONUCAHWE NCHEPMbIBAKOLLIETO CMUCKa BO3MOXHBLIX (OYHKLUMOHANMbHBIX KOMIMOHEH-
TOB Ha 3TUX YPOBHSAX SBMNAETCA 0O6BbEMHLIM U HE MOXKET BblTh NonHbIM. MNo3ToOMy B HACTOALEM CTaHOapTe NpeacTaBneHo
TONbKO 0bLLee onucaHue pyHKUMOHaNbHBIX KOMMOHEHTOB.
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PucyHok 12 — DyHKUMOHANbHbIE KOMMOHEHTLI 3TANOHHOW apXUMTEKTYPb! BONbLUVX OaHHbLIX

9.2.2 PyHKUNOHANbHbIE KOMMOHEHTbI NPUKIAAHOIO YPOBHSA GONbLIMX AaHHbIX

9.2.2.1 O6wume nonoxeHusa

YpOBEHb NpUNOXeHWi A BoNbLUINX AaHHBLIX ¢ YHKLUUOHAINBHBIMU KOMMOHEHTaMW NOAOEPXUBAET AeATenb-
HOCTb CepBUC-NpoBaigepa NpUNoXeHUin 6onbLUIMX OaHHbIX 1 obecnedynBaeT OCHOBHON MHTepdernc aAnsa BHeLwl-
HUX KOMMOHEHTOB, BKMOYasA NpoBalifepoB v notpebutenei BonblwnX AaHHbIX. B KayecTBe KOMMOHEHTOBR B
LaHHOM ClnyYae BbICTYNalT KOMMOHEHThLl Ha ypoBHe 06paboTkm BonbluKx AaHHbBIX M Ha YPOBHE NnaTtopmbl
BonblUNX AaHHBIX ANA peannsauny pasnuyHbiX BUAOB OEATENIbHOCTU Ha YPOBHE MPUMOXEeHUA ans GonbLlumnx
OaHHbIX. Hvxe npuBeneHbl OCHOBHbIE DYHKLWOHAMbHbIE KOMMOHEHTbLI 3TOM0 YPOBHS.

9.2.2.2 ®yHKUMOHAMbHbIE KOMMOHEHTLI KOMMIEKTOBAHUS BOMbLUNX OAHHBIX

DyYHKUMOHANBHEIE KOMMOHEHTBI KOMMMNEKTOBaHUSA BONbLUMX AaHHBIX UCMONb3YKTCHA ANA CO30aHuA Me-
XaHM3MOB MMMNOPTa AaHHbLIX OT NpoBalaepa AaHHLIX, a TAKKe CUCTeMbl XpaHeHUs OaHHbIX ONA BbINOMHEHUS
nocrnenyLnx NpoLeccos:

- YCTaHOBMNEHUE CBA3W;

- UMMOPT AaHHbIX;

- XpaHeHWe OaHHbIX.

[aHHaqa kaTeropyus KOMMNOHEHTOB CBA3aHa C NMONy4YeHUEM OaHHbIX B cCUCTEME. YKa3aHHbIE KOMMOHEHTHI
MOryT 3(ppeKkTUBHO peanu3oBaTh CBOU (OYHKLUNK C y4eTOM 06beMa 1 CKOPOCTU NOCTYNaKLWMX AaHHBIX.

9.2.2.3 ®PyHKUNOHANbHBIE KOMMOHEHTLI NpefobpaboTku

®yHKUMOHANbHBLIA KOMMNOHEHT NpeaobpaboTkM MCMONb3YIOT ANS NOATOTOBKW AaHHbIX, NpeaHa3HaqeHHbIX
ONA KOHKPETHOro npolecca aHanuaa. JetanuanupoBaHHble (hyHKUUKM BKITHOYAOT: arperauuio AaHHbIX, O4YUCT-
Ky AaHHBIX, KOHBEPCUIO/TpaHCopMaLIMi0 aHHbIX, CO30aHMe BbIYUCNUTENBHOMO NOMS AaHHLIX, ONTUMU3ALINI
OaHHbIX, pa3feneHne OaHHbIX, CYMMUPOBAHWE OAHHLIX, BhIDABHUBAHWE OaHHLIX, MPOBEPKY OAHHLIX, BUPTY-
anuM3aunio U XpaHeHue NOArOTORMEHHLIX AaHHbIX. BupTyanusaumsa gaHHbIX npenctaenaet coboil noaxon K
yrpaBneHu AaHHbLIMW, NPU KOTOPOM MPUNOXKEHWE MOXET nony4aTtb OOCTYN K AaHHbIM WU U3MEHSTb WX, He
BbINOMHAA (DU3NYeCcKoro hopMaTUpOBaHNS W XpaHeHUs gaHHblX. TpaHcopmMauus aHHbIx npecbpasyeT gaH-
Hble M3 ogHoro chopmata B APYroi, BKMYas WudpoBaHue/gewndpoBaHne, KOMNPeCccuo/gekoMnpeccuio,
NpopexXunBaHue, Nony4eHne CBOAHbLIX JAHHbIX U HOPMAanM3aLUno JaHHbBIX.

9.2.2.4 ®yHKUMOHAMNbHLINA KOMMOHEHT aHannTUKK

DYHKLUMOHAMBHBIA KOMMNOHEHT aHaNnWTUMKW UCNOMBb3YT ONA MHKaANCynauuy cneumMann3upoBaHHbIX Bbl-
YUCMNEHWUIA, KOTOPbIe HEOBXOOMMO BbINOMNHATL C AAHHLIMKW ANS NoMucka MHbopMauuu Wunm nasnedyeHns 3Ha-
HWIA ONS yOOBNETBOPEeHNs NpuKnagHblix TpeboBaHWii C NpUMeHeHWeM 3af4aHHbIX anropuTMOB.
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MpumeuvaHune 1— Knaccbl anropuTMOB ANSA MalMHHOMO 00y4YeHUs peanuayoT B TOM Yncne yHKUMK: Koppe-
nsauuK, knaccudukauun, CNMsHUS daHHbIX, UHTErpaumMmn AaHHbIX, MHTEMNNEKTYanbHOro aHanuaa AaHHbIX, UCKYCCTBEHHOro
WHTENMEKTa, pacno3HaeaHua 0bpasos, NPOrHO3HOro MOAENVPOBAHKA, PEFPECCUU, KNAacTePHOro aHann3a, NpoCTpaHCTBEH-
HOro aHanuaa, ayauoaHanuaa, Bu3yarnsHOro aHanumaa, TeKCTOBOro aHanuaa v ap. K anroputmam TekcToBOro aHanuaa ot-
HOCATCA MEeTOAbl: aHanv3a TOHanbHOCTU, PACNO3HaBaHMUA MMEHOBaHHbIX 0DbEKTOB 1 onpedeneHns TeMbl; K anroputmMam
MalLWHHOrO 0ByYeHMa OTHOCATCA METOAbl: KOppPensauMu, Knaccudukaumm, pacnosHaBaHua o6pasoB, NPOrHO3HOIrO Moae-
NMPOBaHNSA, PETPECCUM, KNACTEPHOTO aHanms3a 1 NPOCTPaHCTBEHHONO aHanu3a. Bo MHorux cnyvasx cuctemMsl 60mnbLumMx
OaHHbIX 00BEOUHAIOT HECKOMNBKO Takux TUMOB afirOPUTMOB B MOTOKOBLIA npouecc obpaboTkm aaHHbix. Hanpumep, cucte-
Ma MOXET UCMOMb30BaTh pacno3HaBaHWe MMEHOBAHHbLIX CYLLIHOCTEN AN W3BNEeYeHWs OnpefeneHHbIX CyLHocTen (Ninaen,
MECT, OpraHvM3auvii » T. A4.) U3 HEeCTPYKTYpPUpPOBaHHLIX ()parMeHTOB TEKCTa, a 3aTeM nepefaBaTh 3Ty MHopMauumio B
BMAE NPM3HAKOB ANs KnacTepusauun parMeHTOB TEKCTa C MCMOMb30BaHWEM anropuMTMOB KnacTepusauuu Ha OCHOBe
K-6nmkanwmnx cocegern unu K-cpegHux.

MpumeuvaHne 2 — Knaccom aHanuTU4ecknx OyHKUWIA ABNSAETCA ONepaTUBHLIA aHanu3 OaHHbIX, T. €. aHanua
nor-chaiinoe, OaHHbLIX O CUCTEMHOM cTaTyce, npeaynpeautensHoi WHopMauUMn U Ap., NpeaHa3HavYeHHbIX ANA IKChny-
aTtauumn 1 obcnykMBaHusa cucTeMel. TUMOBOW 3anpoc U aHanM3 BKIOYAKT: NOMCK TEKCTOBOMO Nnor-cpaina, MHOTOMEepHbIIA
KOMMMEeKCHbIN aHanma 1 T. A. K anroputmam YMCneHHoro aHanuaa OTHOCATCH: UCnonb3oBaHue bbicTporo npeobpasoeaHus
Pypbe, nuHerHon anrebpbl n MmeToabl N-Ten. K rpadoBbiM anropuTmMam OTHOCATCA: BbIBNEHWE MacCUBOB AaHHbIX, MOWCK
nogrpada/cmelicna, OLEHKY pa3aMepHOCTH noucka, koadduumneHTa KnacTepusaumm, pedTUHIa CTPaHuLbl, MakCUManbHbIX
KIMKOB, KOMMOHEHTOB CBA3HOCTU, MPOMEXYTOYHOW LLEHTPanNbHOCTU, KpaT4anLlero nyTu.

MpumeyaHue 3— KpuTUYecKkne XapakTEPUCTMKA PACCMOTPEHHbIX anropuTMoB Ans 6onbLUMX OaHHLIX onpeae-
NSTCH TEM, YTO OHU AOIMKHBI UMETb BO3MOXHOCTE paboTaTth napannensHo Ha ypoBHe 06paboTku AaHHBIX U YYUTLIBATL
pacrpefeneHHbIl XapakTep AaHHbIX HA YPOBHE NnatgopMbl.

9.2.2.5 @yHKUMOHANbHbLIA KOMMOHEHT BMU3yanuaaumm

®PyHKUMOHANbHbBIA KOMMOHEHT BM3yanuaauWMy UCNofb3yloT ANs B3BELUEeHHOro NpeacTaBneHus npoaHa-
NM3MPOBaHHbIX OaHHbIX NOTpebuTento Gonblwunx daHHbIX. [eTanMsaumnsa 3agad PyHKLUMOHANbLHOTO KOMMOHEHTa
BKIHOYAET BU3yanusaumio:

- pe3ynLTaToB pPa3BefOoYHOro aHanuaa AaHHbIX (MHOTOMEPHOCTb, NEepEMEHHas paspeLuatllas cnocob-
HOCTb, B3aUMOZENCTBME, aHUMaLUWsA, CUMYNSALWSA, cTaTMcTMYeckan rpaduka, peHOepuHr NOBEpPXHOCTK, PeH-
AepuHr obbema);

- 3HAHWEBOro KOMMOHEHTa/0GbACHUTENBHOrO KOMMNOHEHTa (oT4eThl, Bu3Hec-aHanuTMka u obobwatoLlas
npeseHTaunsa 4Ns KINWEHTOB).

M punMedyaHune — 3Ha4YMMbIM acneKkTom BM3yann3auumum O0onbLUMX AaHHLIX ABMAETCH npencraBneHne onbLumnx
Ha60p0|3 AdaHHbIX TakKnMm 06paaoM, YTOBLI MO HUM MOXKHO BBINO YETKO OPUEHTUPOBATLECA U OHK Bbinn [OCTYNHLIMUW ONA no-
HUMaHUA. KpOME! TOro, MOXeT I'IOTpeGOBaTbCﬂ pat')oTa C AaHHBIMW B pacnpefeneHHoOM napannenbHOM peXxunume.

9.2.2.6 ®YHKUMOHAamNbHLIN KOMMOHEHT 4OCTYNa

®yHKUMOHAamNBHbIM KOMMNOHEHT AOCTYNa UCMonb3ykT ANa NpefocTaBneHnsa notpebutenam Gonblumnx gaH-
HbIX JOCTYNa K pesynsrataM NpyvkNagHoro ypoBHSA DonblUMx AaHHbIX. [leTanvM3npoBaHHble (yHKUMW BKIIOYAIOT:

- ynpaeneHue npasamu AoCTyna,

- QKCMOPT AaHHbIX (Hanpumep, Yepes NporpaMMHbIN MHTEPMENC MPUIOXKEHNs, MPOTOKON UMW A3bIK 3a-
npocoB);

- BesonacHbIN AOCTYN K AaHHBIM.

MpumevaHne — [loTpebutenu GoOMbLUMX AaHHBIX NOAKNKYAKTCA Yepes yKasaHHbI yHKUMOHAINbHbIN KOM-
MOHEHT C NMOMOLLbID BeB-cepBUCOB, MOMb30BaTENLCKUX UHTepdencoB u/unu API, NpoTOKOMOB U T. 4., NPUMEHSAEMBbIX AN
OOCTyna/M3BnedeHnst AaHHbIX. YHUKanbHasa 3agada ans 6onblunx AaHHbIX COCTOUT B CROXKHOCTM NPeaoCcTaBneHust notpe-
fuTtento 6onbLIKMX AaHHBIX OOCTYNA K HUM C Y4eTOM UX 06LeMoB 1 ckopocTh oBpaboTku.

9.2.3 PyHKUMOHaNbHbI€ KOMNOHEHTbI YPOBHA 06paboTku

9.2.3.1 ObLwue nonoxeHus

KomnoHeHTbl ypoBHA 06paboTku Bonbluvx AaHHbIX B MEPBYI0 O4epedb OPUEHTUMPOBaHbI HA NoKasaTenu
NPOM3BOANTENBHOCTM (HanpyMep, Nony4YeHve pesynsTaToB BblYMCNEHWW 3a Tpebyembil nepuog BpemeHu).
YpoeeHb 06paboTkn Bonblunx gaHHbIX NpefocTaBnsaeT yHKUMOHANBHBIE KOMMOHEHTBI AN NMOSAEPXKKNA Takux
XapakTepucTuk BonblUMX AaHHbIX, Kak 06beM, CKOpocTb 06paboTku u pasHoobpasue. YkasaHHbIN YpOBEHb
MCMOMb3yeT pasnuyHble MexaHu3Mbl 06paboTkn AnA pasnu4HbIX XPaHWNULW, OaHHbIX WU NNaHWPOBaHUS Bbl-
YUCMAEeHU B BNvKHEM UNK NoKanbHOM xpaHunuuie. OH obecnevmBaeT abcTpakTHYIO (DYHKUMOHANbHOCTE AN
BbINOMHEHNHA ONepauuin NpUKNagHoro ypoBHs Bbonblinx gaHHelX. [Nonb3oBatensckue onepauuni abetparmpy-
IOTCA B KAa4eCTBE: MCTOYHMKA AaHHBIX, QUNLTPa, KapTkl, OKHA, arperaumu n ap. YpoeeHb 06paboTkn 6onblimx
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AaHHbIX 3aBepluaeT npouecc 06paboTKM NoToKa AaHHLIX MEeXAy onepaTopamy, a Takke BXOAOM W BbIXOLOM.
Ha aToM ypoBHe peanusoBaH npouecc napannensHoi 06paboTku AaHHbIX.

MpumevyaHue 1—B cywecTBylolWKX cucTeMax 6a3 AaHHbIX KOMMOHEHTE! YPOBHSA 06paboTku BonbLUNX AaHHbLIX
HOCHAT HaUMEHOBaHWE UCNOMHUTENBHOMO MexaHu3ma. YpoBeHb 0bpaboTku Gonbluvx gaHHbIX B Gonbliel cTeNeHW OTHO-
cuTCH K cpefe BeinonHeHus. Knioyesoe cnoBo «BonbLUIoi» 03HAYaET HE TOMbKO HanuymMe BonbLUMX AaHHBIX U3 UCTOYHUKA;
npy 3ToM 06BEM MPOMEKYTOYHBIX AaHHbIX MOXET BbITh BonbLle o6bema HeobpaboTaHHbIX AaHHbIX.

MpumedvyaHune 2 — lpu pacnapannenMeaHun onepaumii KOMMNOHEHTLl YPOBHA 0B6paboTkn obbl4HO pacnpene-
nsT paboTy Mexay yanamu B KnacTepe CHavana Ha OCHOBE MECTOMNOMOXKEHUA AaHHLIX (Hanpumep, AaHHbIE HA YPOBHE
nnatgopmMbl, HeoBXxoaWMEIE ANs BbIYUCMNEHWA, HAXOOATCA Ha yane), a 3aTeM Ha OCHOBE PECYPCOB NamsTW W PEecypcoB
LIeHTpansLHOro npoLeccopa.

Mpumevanune 3—lpumepom aToro senseTcs WabnoH nporpammMvpoBaHma map/reduce (otobpaxeHue/ceepT-
Ka), B KOTOPOM BbIMUCNEHWUS ONA OTAENbHBLIX 3aNWCEr pacnpefeneHbl No y3naMm B 3aBUCUMMOCTM OT MECTOMONOXKEHUS
[OaHHbIX Ha 3Tane CONoCTaBMNEHUA, a 3aTeEM Pe3ynbTaThl KaKA0ro yana 00beanHAKT U COPTUPYHOT Ha aTane CoKpaLleHuWs.

Ha ypoBHe o6paboTkn BonblUMX AaHHbIX UCMONb30BaHbl pasfnuyHbie MexaHu3mbl 0b6paboTkm gna pas-
HbIX XPaHWMWLL AaHHbLIX W NNAaHWPOBAaHWA BbIMNCMNEHMA B BNVXKHEM UMK NoKanbHOM XpaHUmuLLe.

Kak npaBuno, nnatopmbl Ha ypoBHe 06paboTkn Gonblunx AaHHbLIX KNaccuuUMpyoT B 3aBUCUMOCTH
OT KONMWMYEeCTBa aNeMEHTOB M CKOPOCTH X 0bpaboTku. PacnpocTpaHeHHbIMW hopMaMKn OLIEHKKW SIBMAETCS OOWH
Brok (makeTt) UNu oauH anemMeHT (NOoToK).

9.2.3.2 ®yHKUMOHANLHbBIA KOMNOHEHT cpedbl NakeTHoh obpaboTku

DYHKLMOHAMNBHbIA KOMMNOHEHT NakeTHOM 06paboTku B OCHOBHOM HanpasneH Ha pelleHue 2agad obpaboTku
Bonblwnx 06beMoB faHHbIX. B kavecTse 6a3oBoi eguHWLbI 415 nakeTHoM 06paboTku ncnones3oBaHa rpynna ane-
MeHTOB. lNMony4eHHble anemMeHTsbl BrokmpyoTes ons JopMUMPOBaHUS NakeTa Ha OCHOBE WX pacnpeneneHus Ha
ypoBHe nnatdopmbl ansi 06paboTkn, YTobbl MAKCMMWU3UPOBaTh NOKaNbHOCTL AaHHbIX. [Tocne Toro Kak KaxKabiv
y3en obpaboTan ouyepenHON MakeT, pe3ynsTaThl CUHXPOHHO UMM aCUHXPOHHO MEepechINakTca Ha creayroLmMi
Lar, KOTOpLIM MOXeT NpencTaBnsasTb APYrol LKMkn obpaboTkM (kak 370 peann3oBaHo B MAacCOBOM CUHXPOHHOM
napannensHoM LWabnoHe) UM cyMMUpPOBaHUE pesynbTaToB (Kak 3TO peanv3oBaHo B MeTode «oTobpaxeHue/
wabnoH ceepTkn»). Bpemsn, Heobxooumoe AnA BbIMOMHEHWS MaKeTHON aHannTUKU, MOXET BapbMpoBaTbCs OT
4YacoB [0 AOMeN CekyHAabl B 3aBUCUMOCTW OT aHanWTUKM U OaHHbIX. [punoxeHuam cneuunanbHbIX 3anpocoB w1
OTYETOB EeXEedHEeBHOro OMnepaTUBHOIO aHanuaa MoxeT notpeboBaTbes paszHoe Bpemsa oTKnuvka. [Koroa Bpems
OTKMWKa HaxXOAWTCS B Mpedenax MUHYT, YacOB UMK OOMblue, 3TO YacTO Ha3biBalT aBTOHOMHOW 0BpaboTkoi.
Ecnu e Bpems OTKNUKa COCTaBNAET CekyHAbl U MeHee, 3TO Ha3bIBAeTCA UHTepaKTUBHOW 0bpaboTtkoi.] OgHako
TOT baKT, YTO CUCTEMA CMPOEKTUMPOBaHa Kak UHTEPaKTUMBHAS, He 03HAYaeT, YTo BCe BPeMsl OTKINMKA HaxoOuTcs
B QMana3oHe CeKyHA Wnu Jonew cekyHabl. HeHagnexawmum obpa3om BbINONHEHHas(bIA) aHanMTuKa (3anpoc),
KoTopasi(bli) MOXET MMETb MPOCTbIE UMM CNOXHbIE B3aUMOCBA3W Mexay OaHHbIMKU, AoMmkHa (gomkeH) obpaba-
TbiBaTb Bonbluol 06bEM 3anucei, YTO MOXKET 3aHATb MUHYTbI UMK Yachl.

9.2.3.3 OyHKUMOHAMBLHBIA KOMMOHEHT CPeabl MOTOKOBON 06paboTku

9.2.3.3.1 Obwume nonoxeHus

DYHKLMOHANBHBIA KOMMNOHEHT cpefbl NOTOKOBOW 06paboTkn B OCHOBHOM HanpaeMneH Ha peLleHue 3a-
Oadyv obecne4yeHusa ckopocTu obpaboTki. Mogens npouecca onpeaensaeTcs Kak KOHBeepHas, U Kaxablid ane-
MEHT MepeckiniaeTcs cnegyoLleMy onepaTopy ¢ MMHMMAaNbHON 3aepXKkon. (NaBHas 3a4adva 3aknio4yaeTcs B
nony4eHMn MrHOBEHHOTO OTBETA, NPW 3TOM KaKAblil 371IeMEeHT onpefensieTcs Kak 3HaqyyMMblid B JaHHbLIA MOMEHT
BPEMEHMU, B TO XKe BPeMsl HEKOTOpbIE onepauun TpebytoT, YTobbl aneMeHThl beiny 3abnokuposaHsl unu byde-
PU30BaHLI, HANMPUMEpP B Cryyae BLIMOMHEHWUS NpoLecca arpermpoBaHus ckonb3swero okHa. OgHako ganee
LaHHble NoABeprarT HeMNpPepbIBHON KoHBeWepHoW 0bpaboTtke. yHKUMOHAMBHEIA KOMNOHEHT cpenbl obmeHa
cooOweHnamMm (cM. 9.2.6.2.2) NpMMeHsI0T 415 B3aMMOCBA3M MexXay onepatopamu Yepes yanbl. Koraa gaHHble
MMEIT CIMMLWIKOM OONbLIoN 00beM M/ CANLLKOM BbICOKYH CKOPOCTb, B CUCTEME DONbLUMX AAHHbLIX MOXET
ObITb NPMMEHEHO BpEMEHHOe XpaHunuLLe, yaaneHue n3bbiTOMHbIX JaHHbIX UKW UCMOSIb30BaHUE COBMECTHO C
Npou3BoaMTENEM MEXaHu3Ma OrpaHUYeHnst CKOpPoCTH, YTobbl M36exaTs cO0eB B cUcTEME.

MoTOK 4aHHbIX NPEeACTaBNAET OCHOBHYI XapaKTepUCTUKY NOTOKOBOW Cpefbl U BHYTPEHHE MOXeT ObiTb
OnncaH OPUEHTMPOBAHHbLIM ALWKITMYECKUM rpaddoM, KOTOPLIM B KAQYeCTBe BepLUMHbI BKITIOYAET onepaTop, a B
KadyecTBe pebep — noToKk cobbiTuin. OnepaTop MOXeT ObiTb pacnapanneneH, a NoToK cobbITUIA MOXET DOblTb
pazfeneH Ha nopumn. ObpaboTka cnoxHelx cobbITMA onpegenaeTca kKak bonee Tpygoemkas, Yem obblyHas
notokoeas obpaboTka, 1 K Heil MOXHO obpallaThkCcs ¢ 3anpocamMu, 4YTo obecnedneaet gobaBneHne OOMOIMHU-
TenbHbIX QYHKLMOHANBHBIX XapaKTEPUCTUK, TAKUX KaK: ynopsigodyeHue cobbiTuii, rapaHTupoBaHHas obpaboT-
Ka cobObITWIA, XpaHeHWe COCTOAHWUIA 1 pasdeneHue NoToka Ha nopuuu/pacnapannennueaHue onepauuin.

YKa3saHHble YeTbipe XapakTepncTuKK onncanbl B 9.2.3.3.2—9.2.3.3.5.
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9.2.3.3.2 YnopsinoyeHue cobbiTuin

YnopsigoyeHue cobbiTvin obecnedynBaeTcs Nonb3oBaTenbCKon rmobanbHOM METKOW BpeMeHM N NAeH-
TUHUKATOPOM YNeHa NocneaoBaTensHOCTU, 06a U3 KOTOPLIX NOMeYaTes MAeHTUUKATOPOM OHOro NOTOKA.
YnopsagodeHue cobbiTUA MOXET OCYLLECTBMNATLCA MO BPEMEHU HACTYMNMNEHUS UMK KONMUYECTBY COBBLITUA 1 3a-
BWCUT OT OKOHHOro notoka. Koraa ucnonk3yerca napaMmeTp BpeMeHU cobbITUSA, ynopagodYeHne cobbiTUiA 03Ha-
YaeT, YTo aHanus cobblTUs criegyeT NPOBOAMTEL B OKOHHOM OMNepaTope ¢ y4eTOM METOK BpemeHu. Heynopsago-
YeHHble U 3afepX)aHHble cobbITUA HeoOXoauMOo NepeynopsifoYnTb, COpOCHTL C 06pPaboTKN UMM HEMELNEHHO
npoaHanuavpoBaTb. Korga ncnonb3yeTtcs cHeTyMK cobbiTMiA, ynopsgodeHme cobbiTuiA o3HaqaeT, 4To cobbiTue
JOMKHO OLlEHWBATLCA B OMepaTope OKHa NocpeacTBOM WAeHTUdMKaTopa YyneHa nocnegosaTensHoCcTU. Bpems
HaCcTynneHWUsi COBLITUS UMK MOEHTUMUKATOP YNeHa NocnefoBaTeNbLHOCTU JOMKHEI MOHOTOHHO BO3pacTaTh.

9.2.3.3.3 lapaHTUpoBaHHaa obpaboTka cobbITUiA

Mpu Hannynm c6oes cobblTUS OOMKHbI ObITh 06paboTaHbl C MCNONb30BaHMEM OTKA30yCTONYMBOMO MEXa-
HM3Ma. 3To MMeeT 0cobeHHOE 3Ha4YeHWe B cryvae pasgeneHus NoTOKOBOW Nepeaaqn, napaniensHon paboTsbl
onepatopa v Hanu4vsa pacrnpeneneHHocT gaHHbIX. [laHHble, XpaHsLwuecs B NaMsaT, U AaHHbIE, XpaHsLMecs
B haiinoBoi cMCTEME NMOCTOAHHOMO XPaHUNULLA, AOMKHLI ObITe rapaHTUpoBaHHO 0bpaboTaHbl B OKOHHOM WH-
Tepearne. [puctansHoe BHUMaHWe HeOBX0AMMO YOENUTb ABYM CYLLECTBEHHbLIM 3Tanam: nony4eHne AaHHbIX O
cobbITuaX Nnepen 06paboTkol (NpUeMHUKOM) U X hukcaumsa nocrne obpabotku (0bpaboTumkom).

FapaHTupoBaHHasi 0bpaboTka cobbiTU 0BLIMHO BKNHOYAET TPU BapuaHTa:

- He Gonee ofHOro pasa: TakoW BapuaHT 03Ha4YaeT, 4To Ha aTane npuema cobbiThe JOMKHO ObiTh nony-
YEHO OAMH pa3 OT MCTOYHMKA AaHHbIX, MPU 3TOM HE JOIBKHO NOAOEPXKMBATLCA NONyYEeHHOE CMeLLeHne, a aTan
dyHKLMOHMpoBaHUS 0bpaboTumnka He rapaHTupyetcs. [lonyyeHHoe cobeiTue mMoxeT bbiTe 0bpaboTaHo, npu
3TOM pe3yneTaThl 06paboTkM He BozBpawatoTca. JaHHbIn knacc 0bpaboTky ABNAETCH NPOCThIM U UMEET HU3-
KYH 3aJepKKy, MpU 3TOM KOpPEKTHOCTL 06paboTky rapaHTUpyeTca He Bceraa;

- MMHMMYM OfVH pas3: Takol BapuaHT 03HA4YaeT, YTo Ha aTane nony4yeHunss cobbiTne MoeT BbITb BOCNPO-
M3BELEHO W NOMYy4YeHO HECKOMbKO pas, a Ha aTane dyHKUMoHupoBaHus obpaboTtynka cobbITUs MOryT MHOFO-
KpaTHO o6pabaTbiBaTheaA. Bece cobbiTva MOryT BbiTh Nony4YeHbl M 06paboTaHbl, HO MpY 3TOM pe3ynsTaT MOXeT
ObITb HETOYHLIM. B 3TOM cnyyae HeobxoaMMO NogaepX1BaTh OONOMHUTENBHBIA MEXaHWU3M PYYHON KOPPEKTU-
POBKU CUCTEMAaTUYECKOrO OTKIMOHEHWS, MO3BONSALLWA CKOPPEKTUPOBATL MOCNEeACTBUA MOBTOPHOrO BOCMPO-
n3BeneHua cobbITUiA; Takke MexaHu3am 0bpaboTkn AybnukaTtoB ¢ Lensk COoKpalleHWs BpeMeHW MOBTOPHOWM
06paboTkn 0gHUX U Tex xe cobbITUA. [py 3TOM BO3HUKAKT AOMONMHUTENbHbLIE HaKNaaHble pacxonbl, OOHaKo
yKasaHHbIN MexaHu3M MoXeT o6ecneynTb HU3KoEe 3Ha4YeHne 3a4epPXXKn U ONpeAeneHHyH CTeneHb rapaHTMpo-
BaHHOCTU 0BpaboTKK;

- oQHOKpaTHO: cobkiTMe NpuHUMaeTcs OauH pa3 1 obpabaTeiBaeTcsa oauH pa3 6e3 noTepb M NOBTOPOB.
[Mpw sTOM rapaHTUpPOBaHLI 3Tankl paboTsl NpuemMHuKka 1 obpabotunka. Oba sTana TpebyoT peanu3ayuu mexa-
HWU3MOB HE3aBMCUMOW OTKA30YCTOMYMBOCTU K BOCCTaHOBNEHUs nocne cboer onsa obecnedeHns paboTel Hefe-
MUMOrO U HAJEeXHOoro xpaHunuuia. B aToM criydyae Bo3pacTatoT HaknagHble pacxobl U3-3a YacThiX onepayui
BBOOA-BLIBOAA, HO MPU 3TOM rapaHTUpPYeTCsl KOPPEKTHOCTb.

9.2.3.3.4 XpaHunuuie COCTOSHMI

TunoBLIE NOTOKOBLIE Cpefbl 06paboTkn MMEKT MOAEeNb KOHBEMEPHOrO NpoLecca, B TO BpeMs Kak cpe-
Jam co croxHon obpaboTkoi cobbITU NO CPaBHEHMIO C MOTOKOBLIMW cpedamMu TpebyeTca OononHUTENBHOE
COCTOSIHME ONA Noanepxku onepauumn okHa. Onepauunsa OkHa npefHa3HadveHa Onsi HEMPEepbLIBHOMO 3anpoca,
korga cobbiTUe COoXpaHsieTcs B Te4eHWe OnpegeneHHoro nepuoga BpemMeHn ansa cosganns okHa. B Tpaguun-
OHHOM BapuWaHTe cpefbl CO CroXHoh 006paboTKoi coBbITUIM OKHO ABNSETCA ManeHbKUM, a CobbITUE COoXpaHs-
eTca B Oycdpepe. B 10 BpemMs kak cobbiTMS B OKHE B COBPeMEHHOW cpede CO CoXHOW 00paboTkoi cobbiThid
Ans 6onbLINX OaHHBLIX MOTYT BbITh MHOXECTBEHHBIMU, XPAHUMULLE COCTOAHUA MOXEeT 06ecneunTs NoaaepKKy
noTokoB ¢ 6onbwnm o0bbemom cobbiTuiA. [lononHUTENLHOE XpaHWnuile HeobxooMMo ANA NogaepXaHusa oT-
Ka30yCTOM4YMBOCTU 1 BOCCTAHORBINEHUS nocne cboer, pennukaumm, 3an1ucy Noroe B XXypHan ynpexaatolLen 3a-
nUcK 1 peann3aunn KOHTPOIbHOW TOYKK, KOTOPbIE ABMSHTCA KIACCUYEeCKMMW METOOaMK PeLleHUs YKazaHHbIX
3aflady, No3aTOMy XpaHUMuLLe COCTOSHUA MOXET NoALAepXMBaTh pacrpeferieHHY CeMaHTUKY U CeMaHTUKY
ACID orpaHuyeHHbIMKM cnocobamu, a KOMNPOMMWCC 3akrovaercs B obecnedeHun yHKLWIA NpOM3BOgMTENb-
HOCTU U KOPPEKLMN.

9.2.3.3.5 PaszgeneHne notoka/pacnapannenieaHne onepaTtopos

[aHHas xapakTepucTuka OTHOCUTCS K Bonpocam macwrtabupyemocTtu. DyHKUMW NOTOKa M onepartopa
BbIMOSTHAKTCS B OPUEHTMPOBaHHOM aLmknuyeckoM rpade. Llens noTokoBbIx cped 00paboTku AaHHbIX — MaK-
CYManbHO pacnapannenuTe BbinonHeHve. [10ToKoBOoe pasgeneHue CnyxnT Ans obecnedyeHus pacnpegeneHns
cobbIThin, a onepatop parallel — gns napannensbHbIX BbiYMCNeHWA. MNNaHMpoBLUNK peann3yeT napanienbHbie
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BbIYWMCMNEHWA C NoKanbHbIMU COBBITUAMKU. PasgeneHue noToka no Knody (HanpuMep, MaoeHTUudukaTop gaT4yu-
Ka, nageHTudrkaTop nonb3osartens, ngeHTuduKaTop y4eTHOW 3anmcu) 1 yHKLMA arpernpoBaHnst oLeHWBa-
HOTCA OTOEMNBHO AN pasferneHHoro notoka. MoToKoBbie MeTadaHHble, KoOpAWHALUWA CBA3M, ANHaMUYecKoe
pacnpegeneHue pecypcoe 1 cTpaterus U3enedeHus no npuHuuny push/pull (akTUBHbLIA U NACCUBHEIA CNOCOBEI
WN3BMeYeHUsl gaHHbIX) HeoBXo4UMbI ONs pasgeneHns NoToka B pacnpeneneHHon cpeae. Pacnapannenveadue
onepatopoB Heobxoaumo Anst obecnedyeHnss ObICTPLIX BLIMUCNEHWA, HO ONA KoopAWHauuu rmobanbHoro co-
ctosiHus (Bapbep, nopsgok cobbiTvil) Tpebyetcs Gonbwe mexaHnsMos. OnepaTopbl 4OCTATOMHO YacTO Bbi-
MOMHAKT CBOW (hYHKLMKM NOCNEefoBaTenbHO ApYr 3a OAPYroM C LENbi YMeHbLUEeHUs] HaknaaHbIX pacxodoB Ha
ceTeBble KOMMYHMKaL MW HEKOTOPLIE ONepaTopbl MOryT ObiTe 0BbeAUHEHBI B LIEMOYKY.

9.2.4 ®yHKUMOHaNbLHLIE KOMMOHEHTLI YPOBHA NnatghopMbl 60MLWKUX OaHHbIX

9.2.4.1 O6LwKne NnonoxeHus

KomnoHeHTbl ypoBHS nnatdopMbl 6OMbLUIKMX aHHbBIX NPEAOCTaBNAT YCNYry N0 XPaHeHWo, opraHusauum
N U3BMEYEHWIO AaHHbIX ANs Noaaepxku 6onee BbICOKMX YPOBHEN. DTOT ypoBeHb 06ecneynsaeT Nnorm4yeckyto
opraHM3auuio 1 pacnpefneneHne AaHHbIX B COYETaHWN C COOTBETCTBYHOLLMMA NPUKNaAHbIMU NPOrPaMMHbLIMM
WHTepdhencamm unm MetTogdaMmm OOCTyna, a Takke peecTpoM LaHHbIX U CEpBUCAMK ONepupoBaHus MeTadaH-
HBIMM, TAKUMKW KaK CeMaHTUYeCKne ONUCaHNsA AaHHbIX B BUAe OpManbHbIX OHTONOTUIA UM TAKCOHOMMWIA.

MpumeyaHne — OOHUM U3 ACNEKTOB apXMTEKTYPbl 3TOTO YPOBHS ABNSETCA BbIOOP MNK COBEPLUEHCTBOBaHUE
opraHn3auun JaHHbIX U MeTogoB xpaHeHus Ansa bonee addhekTUBHOIO MCMOMb30BaHWA AaHHbIX W NOBbLILLEHWS MPOoW3-
BOOWTENBHOCTM 3anpocoB WNW npoueayp uiBnedeHus. B ceasu ¢ BeicTpeiM yBenuyeHnem ob6bemoB GonblInX AaHHbIX
(Hanpumep, B huHaHcoBow cdhepe, BaHKOBCKOM Aene, CpedcTBax MaccoBoW uHopmMaumy, obpabaTthiBatoLen NpoMbILL-
FNIEHHOCTW) M MHOroobpasvem BapuaHTOB MCMOMbL30BaHMA Nonb3oBaTensam TpebyeTcs NoBbilLleHHas NPON3BOAWUTENBHOCTL
ANA peanu3auny pasnuyHbIX 3anpocoB WM Npoueayp aHanuia ¢ MeHblUuel cTeneHbl AybnMpoeaHua v M3BbITOYHOCTM B
XpaHWnuLe AaHHbIX.

B 9.2.4.2—9.2.4.8 onucaHbl o6lne KaTeropum 3TUX KOMNOHEHTOB.

9.2.4.2 ®yHKUNOHANbHBIN KOMMNOHEHT hannoBON CUCTEMBbI

dainoBble CUCTEMbI OPraHU3yrT hparMeHThbl AaHHbIX (0ObIYHO ONpenensieMble Kak 3anvcu), JOCTyn K
KOTOpbLIM OCYLLECTBINAETCH Kak K MMEHOBaHHOMY 0DObEKTY B OnpefeneHHoM NpoCcTpaHCcTRe uMeH. B To Bpems
KaK nokanbHble ainoBble CUCTEMbI YacTO MPUMEHSIIOT B CMCTEMaX DOMbLUMX OAHHBIX ONSA XpaHeHusa npo-
MEXKYTOYHbIX OaHHbBIX NOKANbHO MO OTHOLUEHUK K y3ny obpaboTku, pacnpeneneHHble ¢ainoBLie CUCTEMBI
ropasgo 6onee pacnpocTpaHeHbl ANA NOCTOSHHOMO XpaHeHua gaHHbiX. PasHuua saknwdaeTtcss B TOM, YTO
pacnpefneneHHble chainoBble cMcTembl obecneynBatoT ynpasneHue pacnpegeneHnemM v pennukauven bno-
KOB OaHHbIX Mexay y3namu, npu 3T0M NPOCTPaHCTBO MMEH HEe XPaHUTCA BMECTe C AaHHbIMMW, a ynpaBnseTcs
uepes LieHTpanbHy cnyxby nMeH, 4acTto paboTaroLlyo B peXXMMe «BeayLMiA/BeAOMbIN» UMW C HECKOMBKUMMU
BeOyWHUMK ONns obecnedeHnss 0TKa30yCTONYNBOCTH.

PacnpeneneHHbie chalinoBble CUCTEMBI (TAKKE U3BECTHLIE KAK KNacTepHble (painoBbie CUCTEMBI) CTpe-
MSATCS NpeogoneTb NpobnemMel ¢ NPONYCKHOM CNOCOBHOCTLIO, CBA3aHHbIE C 0ObeMHbIMW U CKOPOCTHbLIMUW Xa-
pakTepucTukamu BonbLIMX AaHHbIX, 0ObEOUHAS NPONYCKHYH CNOCOBHOCTL BBOAA-BbIBOAA ANSA HECKOMbKUX
YCTPOWCTB (AMCKOBbLIX NPUBOLOB) HA Ka)40M Y3re C U3BbITOYHOCTBIO M OTKa30yCTOMYMBLIM 3epKanvMpoBaHUeM
WUNu pennukaumnein JaHHbIX HA YPOBHE BNOKOB MeXay HecKonbkumMu yanamu. lNpoueaypa pennukauumn gaHHbIX
pacnpegeneHHo (annoBoi cucTeMbl cneumansHo paspaboTaHa Ons UCNofb30BaHUA Pa3sHOPOAHOrO CTaH-
OapTHoro obopygoBaHusi B KnacTepe BonblUMX OaHHLIX. Takum obpa3som, B cnydyae cbos ogHOro Aucka umnm
BCErO y3ra AaHHble He TEPSIOTCA, TaK Kak OHW PEenMUMPYIOTCH Ha OpYrve yanbl, a NponyckHasa crnocobHOCTb
CHWXaeTca NULb MUHUMAarbHO, Tak Kak ata obpaboTtka moxeT BbiTh NepeHeceHa Ha gpyrve yanbl. Kpome
TOro, pennukauns obecnevymBaeT BbICOKAM YPOBEHb Napannennama npy YTeHWn JaHHbIX U Ha4anbHOW 3anucu.

XpaHunuila pacnpefeneHHbiXx obbLekTOB (TakKe W3BECTHble Kak rmobanbHble XpaHunuuia obbLeKToB)
ABMNSAKTCSH YHUKAlNbHBIM NPYMEPOM OpraHM3aLmm pacnpeneneHHoin annosoi cuctemsl. B otnnume ot nogxo-
OOB, OMUCAHHLIX BhILLE, KOTOPLIE peanuayT TpaguLUMOHHbLIE NOAX0AbI K MPOCTPaHCTBY UMEH uepapxuun dai-
NOBOW CUCTEMbI, XpaHUnuLa pacnpegeneHHblx 06beKkToB NpeacTasnsioT coboi Nockoe NPoCTPaHCTBO MMEH
c rmobaneHbIM YHUKanNbHbIM UaeHTU(kaTopomM ansa nwboro dparmeHTa gaHHbiX. Kak npaBuno, gaHHble B
XpaHunuile HaxoOsaTcst C MOMOLLbIO 3anpoca K KaTanory MetagaHHbIX, KOTOPbIA BO3BpaLlaeT COOTBETCTBYHO-
Wne ngeHTudukaTopsl. B obuwem cnyyae ¢ rmobanbHbIMKU YHUKaNeHbIMU MOeHTU(KaTopaMm NpegocTasns-
eTcs basoBasa NporpaMmMHas peanusaumsa ¢ MECTOM XpaHeHWs AaHHbIX. Takue XxpaHunuila paspabaTtbiBaoTcs
W peanuayrTcsa Ansa XpaHeHUs oveHb 6onbLInX 06bEKTOB AaHHbLIX — OT MNOMHbLIX HABOPOB AaHHLIX 40 KPYMHbIX
OTAENbHbIX 00bLEKTOB (HanpyuMep, M306paXeHnin C BEICOKMM paspelleHnem pa3sMepoM B AecATKM rurabanT).
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9.2.4.3 ®YHKUMOHAMNbHBIA KOMMNOHEHT PensALMOHHOro XpaHunuiia
B cnyyae pensuMOHHOM MOOENW XpaHeHUs OaHHble XpPaHATCA B BWAE CTPOK, IOe Kaxjoe none npeg-
cTaensaeT coboi ctonbel, opraHM30BaHHbIA B BMAe Tabnuubl HA OCHOBE NOMMYEecKoi OpraHn3aLMm JaHHbIX.

MpuumevyaHune — Peanusaumun penauUoHHbIX MOLENen XxpaHeHus Ang Gomnblivx AaHHbIX ABMAKTCA OTHOCK-
TEMbHO 3penbiMy 1 BbiNM NPUHATBI HA BOOPY:KEHME PAQOM OpraHu3auuni. PensauuoHHble Mogenu Talke oveHb BbicTpo
COBEpLUEHCTBYOTCA Bnarogapsa HOBbIM peann3auvaM, OPUeHTUPOBaHHBIM Ha YMyulleHue BpemeHn oTknuka. MHorue pe-
anusaumun ans 6onblwmx JaHHbIX MCNOMNb3YKOT nogxod «rpybasn cvna» k macwtabrpoBaHuio penaumoHHbIx 3anpocos. (o
CYLLECTBY 3arpockl pa3fenstoT Ha aTtansl, Ho, 4To Gonee BaxHO, 06paboTky BXOOHLIX TabnuL pacnpefensaoT Mexay He-
CKOMBKUMM y3namu (4acTo B BUOE 3a4aHuA COoMnocTaBneHnsa/yMeHblIeHns).

PaKTUYECKMM XpPaHWUMULLEM AaHHbIX MOryT BbiTb nnockue dparnel (C pasgen TenamMu unu gUKcupo-
BaHHOW ANWHbLI), TOe Kaxaas 3anuck/cTpoka B dhanine npegctasnaeT cobon ctpoky B Tabnuue. OgHako atu
peanusayuu BCe Yalle UCMNOoMb3yT ABOUYHbIE dOpMaThl XpaHeHUs, ONTUMU3MPOBaHHbIE ANS pacnpegeneH-
HbIX channoBbix cucTeM. B Takux cbopmaTax yacTo NMpUMMEHSAKTCH MHAEKChl Ha ypoBHe BNMOKOB 1 opraHusa-
Lus AaHHbIX no cTonbuam, 4tobbl obecneunTe JOCTYN K OTAENbHEIM NonsM B 3anucax 6e3 HeobxogumocTu
YTEeHWA Bcer 3anucu. HecMoTpa Ha 370 BONbLLUMHCTBO MoAEnen pensauuoHHOro XpaHeHua BonbLINX AaHHbIX
no-npexHeMy sABMATCH NaKeTHO-OPUEHTUPOBAHHBLIMK CUCTEMaMU, NpeaHasHa4YeHHbIMKW ANA COXKHbIX 3anpo-
COB, KOTOpPbIE FEHEepPUPYIOT O4eHb BOoNbLUVe NPOMEKYTOUYHbIE MATPULLbl MEPEKPECTHbIX Pe3ynbLTaTtoB U3 06b-
eWHEeHWI, NO3TOMY Aaxe ANA BbINOMHEeHWS NPOCTeLero 3anpoca MoryT notpeboBaTbCca AECATKN CeKyHA.

9.2.4.4 PyHKUMOHANbLHbBIA KOMMOHEHT XpPaHWUMMLLLA «KMHY — 3Ha4YeHne»

MpUHLKMMBI NOCTPOEHNA XPaHUIULL, «KITOY — 3HadeHWe» nexar B OCHOBe BCeX APYrux Mofenen xpa-
HeHUs 1 nHgekcauuun. C TOYKK 3peHusa BonbLUMX aHHbIX 3TU XpaHunuwa adeKTMBHO NPpeacTaBnaT Moae-
N1 NamsTy C NPOU3BONbHBIM AOCTYNOM. XOTA OaHHble, XpaHALWMecs B 3Ha4YeHUsAX, MOTYT UMeTb JOCTaTo4HO
CNOXHYK CTPYKTYPY, BCA 06paboTka 31Ol CTPYKTYpbl AoMKHA obecnednBaTbca NPUNOXKEHUEM, a peanu3aaLuns
XpaHunuila 4acTo BO3BpallaeT TOMbKO yKasaTenb Ha OnokK gaHHbIX. XpaHunuiia Tuna «Kni4Y — 3HavyeHue»
Havbonee adpPeKTUBHLI AN OTHOLWEHUA «1—1», OOWH K 0OHOMY (Hanpumep, KaAbli KoY 0THOCUTCS K OA-
HOMY 3HAYEHWIO), HO TaKKe MOryT BbiTb MPUMEHEeHB! AN CONOCTaBNEeHNUs KIMYel Co CNMcKamn OQHOPOOHbBIX
3Ha4YeHW. Korda KN4y conocTaBnsawT HECKONMbKO 3HAa4YEHWIA pa3HOPOAHLIX TUMOB/CTPYKTYP MK KOTAa 3Have-
HWS U3 OOHOrO KNko4Ya Heobxogumo obbeaMHUTL CO 3HAYEeHUsIMKW ANA OPYroro Unu Toro xe knw4a, Tpebyertcs
nonb3oBaTenbCckas npuknanHasa noruka. YkazaHHoe TpeboBaHme Ans 3TON NoMb30BaTENbCKOW NMOrMKU 4acTo
NPenATCTBYET peLleHno 3agaqm adheKkTMBHOro macwtabupoBaHus.

B xpaHunuuiax Tuna «kno4 — 3HadeHue» 0bbl4HO Hagnexaulm obpasoM peannsoBaHsl 0OHOBNEHWS B
cnyyasix, Korga MMeeT MecTo OTHOLLEeHWEe OOWH K OOHOMY, a8 3HavyeHue (pa3mep/onuMHa) AaHHbIX HEe M3MEeHSAeT-
cs. CnocoBHOCTL XpaHUIuLL, «Knoy — 3HadeHne» obpabaTtbiBaTb BCTABKW, KAk NpaBuno, 3aBUcuT oT 6a3oBoii
peanusayun. [MpyM 3TOM XpaHWnuLLa TUNa «KNioY — 3HadeHue» TpebyroT 3HaunTeNbHbLIX PeCYpPcoB (Kak pyd-
HbIX, TAK W BbIYMCIIUTENBHLIX) ANA 06paboTkn nameHeHUn B Ba30BON CTPYKTYPE OaHHbIX 3Ha4eHnn. Hanbonee
4YacTOo MCMNOMNb3yeMOor peanv3aLlmen B NPUNoXKeHax ans paboTtsl ¢ 6oNbLIMMK aHHBIMUW ABNAITCA pacnpege-
NeHHble XpaHunuLa Tuna «kn4y — 3HadeHner. MNpu aTom obasaTensHo AomkHa ObITh pelleHa ogHa 3agada,
KOTOpasa He MOXEeT ObiTb YHUKaNbHOW OANA peanus3auuid Tuna «KMod — 3HadeHue», — 3TO pacnpegeneHue
KItoYen no BCeEMY NPOCTPaHCTBY BO3MOXHbLIX BAPUAHTOR «KMIOY — 3HAYEHUE».

B yactHocTM, knoun Heobxooumo BbiBMpaTh O0CTATOMHO TWATEeNbHO, YTOObI M30eXaTbh UCKaKEHUN B
pacnpefeneHnn AaHHbIX No knactepy. Korgoa gaHHbie Ype3MepHo UCKaXeHbl B paMkax HebonbLioro ananaso-
Ha, STO MOXET NMPUBECTN K BO3HWKHOBEHWIO ropsiunx Todek (hot spot) BbluMcneHnin B knacTepe B TOM cry4ae,
ecrnun B npouecce peanusauuy npegnpuHUMaeTcs nonbiTka ONTUMWU3MPOBATL NoKanuaauuio gaHHbix. Ecnu
JaHHble ABMATCA AUHAMUYEeCKUMI (000aBNAIOTCSA HOBLIE KIHOYM) ANSA TakoW peanu3auunu, To BMoMHe Bepo-
ATHO, YTO B KAKOW-TO MOMEHT [daHHbIe MOryT noTpeboBaTb NOBTOPHOW BanaHcUpoBKY B knactepe. B cnyvae
peanusaguu, Korga nokanvsauusa He oNTUMKU3NPYETCS, UCMONb3YIOT PasfnyHble BUAbl XELWPOBaHNA, a TakKe
CNy4anHOro UIu LUKIMYeCcKoro nogxoaa K pacnpegernieHuo JaHHbIX, Kak NpaBuio, He BO3HMKAKT UCKaMeHus
n ropsyme Todkn. OgHaKo B 3TOM cryvae 0coBeHHO CNOXHO peLuarTcsa 3adadn, Tpebyrole arpernpoBaHns
HabopOB OaHHbLIX.

9.2.4.5 ®dyHKUMOHAMbHbLIA KOMNOHEHT CTONBOLUOBOrO XpaHWUnuLLa ¢ LLIMPOKUMU cTonbuamm

B oTnmMume oT nNpocThiX pensuMoHHbBIX OaHHBIX, KOTOPbIE XPaHAT LaHHbIe MO CTPOKaM CBSA3aHHLIX OT-
HOLLUEHWUAMMW 3HA4YEHUIA, B CTONBLOBbLIX XPaHUITMLLAX AaHHbIE OPraHU3yTCA B rpynnbl NogobHbIX 3HavYeHn. B
3TOM crny4ae pasHuua aBnaeTca HebomnbLIOW, HO B pensaunoHHbIX Basax gaHHbIX OTAenbHas rpynna ctonbLuos
(4yacTo ogMH Unu Heckonbko cTonbuUoB) ANA CO34aHKUs 3anMcu CBA3aHa C onpeaeneHHbIM NepPBUYHbIM KITHYOM.
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B cTtonbuoBbiX XpaHunuilax 3Ha4dYeHue Ka)kooro ctonbua siBASeTcs KMoYoM, W nogobHble 3Ha4YeHus
CcTONOLOB YyKa3blBalT Ha CBA3AHHbIE CTPOKM.

MpocTenwmnin npuMep cTonbLUOBOro XpaHunuwa — 310 He Bonee Yem XpaHUnuLLe KN4ven 1 3HaYeHun,
B KOTOPOM PONU KIoda 1 3Ha4eHUa NOMeHANMcb mectamu. Bo MHOMMX OTHOLWIEHWAX CTONOUOBbLIE XpaHUnua
OaHHbIX Hanbonee NOXoXKW Ha MHOEKCHl B pensuMoHHbIX Ba3ax gaHHbIX. Kpome Toro, peanusauusa ctonbuo-
BbIX XPaHWSIULL, C LWMPOKMMK CTONOLAaMK, KOTOpPble COOTBETCTBYIOT MOZENW PaspeKeHHoW, pacnpeaeneHHon
MHOFOMEPHOW MOLENW OTCOPTMPOBAHHOWN KapThbl (r4e npowu3BoribHbie GalToBbIE MACCWMBbI MHOAEKCUPYIOTCA/
LOCTYMNHbBl H2 OCHOBE CTPOKOBbLIX M CTONBLOBLIX KItOHeEl), BBOAST AOMNOMHUTENbHbINA YPOBEHb CerMmeHTaumm 3a
npegenamu Tabnuubl, CTPOKM U cTONbUa penauMoHHOW MOAEenu, KoTopas nonydYnna HauMeHOBaHWE cemeld-
cTBa cTonbuor. Takum obpazom, B cToNOLOBOM XpaHMMKLLE C LUMPOKMMKU cTonbuammn gobaBnseTtca AONOMHU-
TenbHOE U3MepeHue, M3BeCTHOE KaK CeEMeNCTBO cTonbuoB.

9.2.4.6 ®dyHKUMOHANbHBIA KOMNOHEHT CTONBLOBOro XpaHunuia

MyTem opraHM3auumn U xpaHeHus OaHHbIX Mo cTonbuam (a He Mo CTPOKaM — B XPaHUIULLAx Ha OCHOBE
cTpok) cTonbuoBble 6asbl AaHHbIX Hanbonee NoaxoAsaT ANs NPUNOXKEHWA ¢ BONbWWMK LaHHLIMKU, KOTOpbIE
TpebyoT LUMPOKOro crnekTpa BapuaHTOB aHanu3a, Takux Kak MHoromepHbli OLAP (onepaTvBHas aHanuTude-
ckas obpaboTka) — 3anpoc, 3anpoc ckaHupoBaHus (BonbLlioro U manoro). [Ina noBkbILeHUs NpoU3BoaNTENb-
HOCTM 2aMNpOCOB MOTYT BbITE MPUMEHEHL! Pa3nNYHbLIE METOAbI COPTUPOBKKM, MHAEKCALMU U CXaTUsA Ha OCHOBE
cTonbuos, HanNpMMep: MHOrOMEpPHOEe MHAEKCUPOBaHWe, CNoBapHOe KOAUPOBaHWE W T. 4., UCMOoNb3yemMble A4S
NOBLILLIEHUA NPOU3BOAUTENBHOCTM 3anNpPOCOB.

9.2.4.7 ®yHKUMOHANbHBIN KOMMOHEHT XpaHUnuLLa JOKYMEeHTOB

B nocnepgHee BpemMs akTUBHO pa3BMBanNMCb U HALUMKM WMPOKOE NPUMEHEHWEe COBPEMEHHbIE XpaHMnuLLa
OOKYMEHTOB, KOTOpLIE B HAacTOsLLee BPpEMs BKMHOYAKT pacllMpeHHble BO3MOXHOCTI NOUCKa Y UHOEKCUPOBa-
HUA CTPYKTYPUPOBAHHLIX AaHHBIX M MeTafaHHbIX, MO3TOMY MX YacTO Ha3bIBAKOT XpaHunuwamu cnabocTpyk-
TYPUPOBaHHbIX AaHHbIX. B XpaHunuile AaHHbIX, OPUEHTUPOBAHHOM Ha JOKYMEHThI, KaXabl JOKYMEHT WHKanM-
CYNMpyeT W KoaupyeT MeTafaHHble, nonsa u nobbie Apyrve BapuaHThl NpeacTaBneHns 3Tol 3anvcu. Kpome
TOrO, 4TO XpaHWNWLLa LOKYMEHTOB B KAKON-TO CTEMNEeHW aHanornyHbl CTPOKe B PensaUMOHHON Tabnuue, ogHoM
W3 NPUYMH Pa3BUTUS U NONYNAPHOCTU XPaHUMWLY, OOKYMEHTOB ABMSETCA TO, YTO BOMNBLUMHCTBO peanuaauun
He MPUMEeHSIT (PUKCUPOBAHHYO0 (MOCTOSHHYO) cxeMy. [lepeqoBoi ONbIT YTBEPXKOAET, YTO rPyNnbl JOKYMEHTOB
OOIMKHbI BbITb NMOMMYECKM CBSI3aHbl U COAEepXaTb CXOXWe AaHHble, O4HAKO He TpebyeTcsl, YTobLI OHU BbINK
OAWHAKOBLIMK MNK 4YTODOLI NtoBble ABa OOKYMEHTa COAepXanu ogHu U Te Xe nons. B aTom 3akntoyaeTtcs ogHa
W3 NPUYKH, MO KOTOPOWN XpaHUMMLLA JOKYMEHTOB JOCTATOYHO MONYMAPHbI 418 XpaHeHWs HabopoB AaHHbIX C
peaKo 3anofHEHHBIMUW MOMSMM, NMOCKOMbKY B 3TOM crnydae 0bbl4HO BO3HMKaET ropasfo MeHblue HaknaaHbIX
pacxofoB, YeM B TPAAULMOHHBIX PEMSALMOHHBIX CUCTEMAX yrpaBneHus BazaMu OaHHbIX, [Oe B KaYecTBe 3anu-
cel pakTUYECKN XpaHATCA CTONBLEBI C HYNEBbIMU 3HAYEHUAMU. [pynnbl AOKYMEHTOB B 3TUX TUNAX XpaHUIULL
06LIMHO Ha3bIBAKOTCH KOMMEKLUUSMU, U, NOAOOHO XpaHUnNULLaM TUMa «KMHY — 3HAYEeHWe», HEKOTOPbLIE YHU-
KarbHble KIMKYU UMEIOT CCbIMNKKU Ha KaXObld JOKYMEHT.

9.2.4.8 ®yHKUMOHAMbHBIA KOMMOHEHT rpad)oBoi 6a3bl JaHHbIX

B 1O Bpems Kkak caiTbl coumanbHbix ceTel, De3ycrnoBHO, CTUMYMNMPOBaNN 3BOMIOLMIO rpadpoBbiX Ha3
OaHHbIX U cnocoB®CTBOBANM MOBLILLEHUID UX HArMA4HOCTM (a Takke noBbileHno 3ddekTMBHOCTM 0B6paboT-
KW, 0 YeM CKa3aHo fanee), XxpaHunuiia rpadoB B TeYEeHWEe HECKOMbKUX NeT BbInu cyLlecTBEHHOW COCTAaBHON
4YacTbH MHOTMX NpeoMeTHbIX obnacTel, HaYMHasa ¢ BOEHHOW pa3sBenku M bopbbbl C TEPPOPU3MOM W 3aKaHUYU-
Bas NraHMpoBaHWeM/HaBuraunein MapLLpyTOB, a TakKe cemaHTUYeckumm cetaMu. JanHble B rpadoBbix basax
OaHHbIX NPeACcTaBNeHbl B BUAe COBOKYNMHOCTW y3MoB, pebep v MX CBONCTB (XapakTepucTuk). [Ans ycTpaHeHus
HEeO4HO3Ha4YHOCTW CYLUHOCTEN M cpaBHeHwus rpadhoB aHanuTuKa no rpad)oBbiM Ba3am JaHHbIX COAepXUT pe-
3ynkTaThl pacyeta OCHOBHOro (6az0BoOro) Kpartyamnliero NyTu U paHXMpPOBAHUA CTPaHWUL,.

dakTM4Yeckn Noaxodbl K pelleHno 3agadn noctpoeHnsa rpadpoBbix 6a3 AaHHBIX MOXHO paccMarpuBaTh
Kak crneuvanuavpoBaHHYK peanu3auuio CXEMbl XpaHEHWS] OAHHbLIX C ABYMSA TUNaMW OAHHLIX [y3nbl U OTHO-
WweHus (1x B3anmoceasun)]. Kpome Toro, ogHum 13 Haubonee 3Ha4MMbIX ANIEMEHTOB aHanuaa gaHHbiX rpada
ABMAETCS onpegeneHne MecTonofiokeHus yana unu pebpa rpadpa, ¢ KOTOporo JOMKeH HavaTbesa aHanus. [ns
aToro B DonblUMHCTBE rpadpoBbix Da3 AaHHbIX peann3oBaHbl MHOEKCHl CBOWCTB y3noB unu pebep. B otnuyve
OT pPensiLMOHHEIX M APYr1MX MOAXOLOOB K XpaHEHUIO AaHHbIX, BonblnHCTBO rpadpoBbix 6a3 OaHHbIX, Kak NpaBu-
10, NCNONb3YKT UCKYCCTBEHHLIE MAEHTUOUKATOPLI /MCEBAOKMIOYM UMW PYKOBOACTBO ANSA YHUKANBHOW NOEHTK-
dukayumn y3nos 1 pebep. 3T0 NO3BONSAET NETKO U3MEHATL aTtpubyThl/CBONCTBA BCMEACTBUE Kak (haKTUYeCKUX
N3MEHEHWIA B JaHHbIX (KTO-TO U3MEHWI CBOE UMS), Tak 1 0OHapyXeHnsa OONOMHUTENbHOW MHGopMauun (Ha-
npyuMep, Ny4Yllero MecTononoXeHus Ans HEKOTOPOro anemMeHTa unu cobbiTus) 6e3 HeobXxogMMOCTN BHOCKTb
N3MEHEHWS B yKasaTenu OTHOLLEeHWA B NPsIMOM HanpaeneHuu/o6paTtHOM HanpaeneHuu.
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Kak npaBuno, B pacnpeneneHHbIx apxuTekTypax ana obpabotkm rpadoB dparmeHTsl rpada conocTtas-
MNAT CUCTEMHBIM y3Mnam, NOocne Yero B CUCTEMHbIX y3arnax Ans nepefadn gaHHbix 06 nameHeHuax B rpade unu
Nony4eHHbIX 3HAaYeHUsX UCNONb3yeTCs MOAX0 HAa OCHOBE pacuyeTa nyTein B rpade. [axe Hebonblne rpagbl
ObICTpO NpeBpallatnTes B 0bnacTe BONbLIKWX OaHHbLIX, KOFAa KTO-TO ULLET WabnoHbl UNM paccTosHUA Ha bonee
YeM OOHOW WUNY ABYX CTeNeHsAX paszfeneHus Mexay yanamu rpada.

B 3aBMCMMOCTM OT MNOTHOCTWU rpadha Takon nogxod MoXeT ObICTPO Bbi3BaTb KOMOWHATOPHLIA B3pbIB
NPMMEHMTENBHO K KOMMYEecTBY ycnoBuid/lwabnoHoBs, kKoTopble Gynet Heobxogumo npoBepuTb. CyliectByeT
cneLnann3npoBaHHbIN BapMaHT peanv3auuMy XpaHunuila rpadoB, 3BECTHLIM Kak CTPYKTypa onvcaHusl pe-
cypcoe (RDF), koTopas siBNAeTcs YacTbio CeMeNcTra cneundukauuin koHcopumyma World Wide Web (W3C).
OTu cneyudUKaLun 4acTo HanNpsIMyk accoLUMWpPOBaHblI C CEMaHTUYECKUM BeBOM 1 CBA3AHHLIMWA C HUM KOH-
uentamu. Tpoiiku RDF, kak n3BecTHO, cOCTOAT K3 noanexatllero (muctep X), npegukarta (XMBeT B) U oObekTa
(nepeynok nepecmeluHuka). Takum ob6pasom, Habop Tpoek RDF npencrtaenseTt coGoit OpueHTUPOBaHHIA Mo-
MeudeHHbIl rpad. Cogepxumoe RDF-xpaHunuiy, 4acTo ONMChLIBaOT C UCMONb30BaHMEM (DOpMarbHbIX A3bIKOB
onucanust oHtonornn tmuna OWL mnu aseika RDF-cxembl (RDFS), koTopble ycTaHaBnmMBawT CemMaHTUYecKkue
3Ha4yeHWsa U MoAenn 6a3oBbIX aHHbIX. [NA NOAAEPKKM NyYllei ropu3oHTanbLHOW nHTerpauum [16] reteporeH-
HbIX HabopOB OaHHLIX NpeanoXeHebl pacwupeHusa koHuenuuu RDF, Takue kak cTpykTypa OnucaHus OaHHbIX
(DDF) [17], koTopble nobaBunu OOMOMHUTENBHLIE TUMbLI OaHHbIX Ana bonee 3chdeKTUBHOW NOOAEPKKM Cce-
MaHTUYECKON COBMECTUMOCTW U aHanu3a. B xpaHunuiwax rpadpuyeckMx aHHbIX B HACTOALLEE BPEMS OTCYT-
CTBYIOT Kakne-nnbo ctaHgapTu3oBaHHble API-MHTepdenchl v A3bIkM 3anpocoB. TeM HE MEHEE KOHCOPLUYM
W3C paspaboTtan A3biK 3anpocoB K gaHHbIM, npeacTtasneHHsiM no mogenn RDF SPARQL (SPARQL Protocol
and RDF Query Language ansa RDF), koTopbiil B HacTosiLLLee BpeMA HAXOAWUTCS B CTaTyce pekoMeHZauuu, 1
€CTb HECKONBKO CUCTEM, TakMX Kak Sesame, KOTopble CTaHOBATCA BocTpeboBaHHbIMKM AnsA paboTel ¢ RDF u
OPYTUMUW XpaHUNULLLAMIW OaHHBIX, OPUEHTUPOBaHHLIMUK Ha rpadbl.

9.2.5 DyHKUMOHANbHbIE KOMMOHEHTbI PECYPCHOIO YPOBHA

9.2.5.1 Obwwe nonoxeHus

PyHKUMOHAMbHbBIE KOMMOHEHTBI PECYPCHOMO YPOBHS BKMIOYAIOT B cebsi:

- KOMMNOHEHT abcTpakUuk pecypcoB 1 ynpaBneHus UMu;

- KOMMOHEHT PMU3NYECKUX PECYPCOB.

9.2.5.2 ®yHKUMOHANLHBIA KOMNOHEHT abCcTpakUunKk K yNpaBneHnsl pecypcamMiu

PyHKLMOHANbHBLIA KOMNOHEHT abcTpakuuu pecypcoB M ynpaBreHus UCMOMb3yeTcs cepBUC-npoBanae-
POM MPUMAOKEHUA BOMbLIMX OaHHLIX 4S8 NPegOCTaBMNeHWst 4OCTyna K PU3NYECKUM BbIYMCIUTENBHLIM PECYp-
caM MocpeacTBOM MporpamMHoi abeTpakuumn. PecypcHas abeTpakuns Heobxoguma ansi obecneveHuns adb-
deKkTuBHOro, 6e30NacHOro M HagEeXHOro WCMONb30BaHWUA 0a30BOM MHAPACTPYKTYpbl. OyHKLMK pecypcHOR
abcTpakumm nogaepXuBarTCa BO3MOXHOCTAMM aHHOTO (PYHKLMOHANBHOIO KOMIMOHEHTA.

MpumeyvyaHune 1 — Korga cuctema BonblUMX OaHHBIX pa3BepHyTa B cpefe 0bnayHbiX BblYMCIEHUA, GYHKLMN
BUPTYanuaawumMm pecypcoB NpeaoCTaenanTcs cpeqoi obnavHblX BeIYMCIEHWIA, Kak onpeneneHo B [6].

DYHKLMOHAMNbLHbIA KOMNOHEHT abcTpakuMyM pecypcoB W ynpasneHWsi No3BONSET CepBuc-MpoBaiaepy
BDAP obecnedvBaTb Takue XapakTepWUCTUKM, Kak anacTUYHOCTL, 06beavHeHWe pecypcoB M caMoobenyxu-
BaHue no TpeboBaHWo. PYHKUWOHAMNBHbLIA KOMMOHEHT BUPTYanu3aLnyM pecypCcoB W YNpaBneHMsl MOXKET BKIHO-
YaTb NMpOrpaMMHbIe 3MEeMEHTHI, TakMe Kak rmnepBM3opbl, BUPTyarnbHble MallWHbI, BUPTyanbHOe XpaHunuie
[aHHbIX 1 06paboTKy B pexume pasfeneHuns BpeMeHu.

MpumeHnTensHO K ceTu abeTpakums 1 ynpaBneHne pecypcaMu npeacTtaenswT coboi cpeacTsa, obe-
cneyvBaLMe nepefady AaHHbIX OT 0QHOrO KOMMNOHEHTa K APYroMy Ha YpOoBHe MHdpacTpykTypbl. Kpome Toro,
ceTeBas MHpPaCTPYKTypa MOXEeT Takxe BKMHYaTb aBTOMaTU3MpoBaHHOE pasBepThiBaHe, BO3MOXKHOCTM Npe-
LAOCTaBMEHWA UKW areHToB, B TOM YMCIe areHTOB MOHUTOPUHIa BCel MHPPaCTPYKTYPbI, KOTOPbIE MCNOMb3YOT-
CA aNeMeHTaMu ynpaeneHus/KOMMyHUKaLum, obecneynBatoLMMin peanmsaumio KOHKPEeTHON Mogenu.

Jlornyeckoe pacnpegeneHue knacrepa/BblMUCIMTENBHON MHPACTPYKTYPLI AN BEINOMHEHWA BblYMCTE-
HUIN MOXET M3MEHATLCA OT FPMA-CETU (PU3NYECKMX KOMMBIOTEPOB B CTOMKe A0 Habopa BMPTyanbHbIX MalLWH,
paGoTaloLLmMX y nocTaBLyMKa 0BnadHbIX YCryr, UM Ao ceTv cnabocBA3aHHbIX KOMMbIOTEPOR, pacnpeaeneHHbIX
no BceMy Mypy 1 obecnevymBaloLLMX JOCTYN K HEUCTONbL3YEeMbIM BbIYUCIUTENbHLIM pecypcam.

MpumeuvaHnune 2 — [Mnepeu3op npepctaBnsaer cobon YacTb KOMMBKTEPHOTO NporpaMmHoro obecnedeHus,
NpoLwMBKM nnu obopyooBaHus, KOTOpOe CO3faeT W 3anyckaeT BUpPTyanbHble MallWHbl. B Takom Buae runepBu3op M3Ha-
YanbHO paboTaeT Ha «roMoM Xemnese» 1 ynpasnseT HECKONMbKMMW BUPTYarnbHbIMKM MallUMHaMK, COCTOSALMMM U3 onepawu-
OHHbIX cucTeM (OC) 1 NpUNOXEHWIA.
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9.2.5.3 ®yHKUNOHANbHBIN KOMMOHEHT PU3NYECKUX PECYPCOB

PYHKLMOHAMbHBIA KOMMNOHEHT (hU3MYECKMX PEecypcoB npeacTasnsieT cobol aneMeHThl, Heobxogumbie
NMoCTaBLLMKAM NPUIMOXeHUA BONbLUMX OaHHBLIX NS 3anycka W ynpaeneHus npegnaraeMsiMyi MU CUCTEMaMU
BOonbLUMX OAHHbIX.

dusnyeckne pecypchbl BKMOYAKT annapaTHble pecypchl, Takue kak koMmnbeotepbl (CPU u namaTs), cetu
(MapwpyT13aTopbl, MEXCETEBLIE 3KPaHbl, KOMMYTaTOPbl, CETEBbIE COEAMHEHWSA U CETEBbIe Pa3bembl), KOM-
MOHEHTbI XpaHeHWs1 (KeCTKMe OUCKW) W Opyrve aneMeHTbl (hU3NYEeCKON BbIYUCIUTENBHON MHPACTPYKTYpPHI.
JdaHHble pecypcbl MOryT BKMOYaThk T€, KOTOPbIE HaxOAsTCA BHYTPM 06nayHbiX LeHTpoB 0bpaboTkn gaHHbIX
(HanpvMep, BbBIMUCMUTENbLHbIE CEPBEPLI, CEPBEPLI XPaHEHWSI U CETU BHYTPWU AaTa-LEHTPORB), U Te, KOTopble
HaxoaaTcsa 3a npefenamu LeHTpoB 06paboTKuM OaHHbLIX, — Kak MpaBuUIo, CETEBLIE PECYPCHI, TAKWE Kak CETU
LLeHTpoB 06paboTKM AaHHbLIX M OMOPHbIE TRPAHCMNOPTHLIE CETMU.

Ons ceTn xapakTepucTUKKM obbema M CKOpPOCTM DONbLUMX OAaHHLIX YACTO ABMSAKTCA OCHOBHLIMMK (DaKTO-
pamMu B peanv3alum BHYTPEHHEN 1 BHELLIHEN CBA3HOCTU CeTeBON MHPAaCTPYKTYPbI.

dusnyeckne pecypcbl Ans BbIYUCNEHUA — 3TO (hM3NYECKUe CepBepbl, KOTOPbIE BbINOMHSIOT W Nogaep-
KMBAKOT NporpamMmMHoe obecnedeHne apyrux KOMNOHEHTOB CUCTEMbI BONbLUMX AaHHbIX. BeluncnutensHasa uH-
dpacTpykTypa Takke 4YacTo BKMo4YaeT ba3oBbie onepalMOoHHbIE CUCTEMBl U B3aUMOLENCTBYOLME CEPBUCHI,
ucnonb3yemMble Ons COeAMHEHUWS KNacTepHbIX PeCcypcoB Yepe3 ceTeBble 3neMeHThl. dusnyeckue pecypchl
45 XpaHUnuiLa — 3T0 Pecypchbl, KOTOPbIe 06ecnevymMBaoT NOCTOSHCTBO AaHHbIX B CUCTEME BOSbLUIKMX AaHHbIX.
WHdhpacTpykTypa XpaHeHns MOXeT BKMtoYaTh Nnboi pecypc oT M30NMpPOBaHHbIX NOKanbHbIX AWCKOB 40 CeTen
XpaHeHus aaHHbix (SAN) v ceTeBoro XxpaHunuiya.

®usnyeckne pecypcbl — 3T0 PU3MYECKME PEeCypChl NPeanpuATHUs (3NeKTponuTaHue, oxnaxaeHue), Ko-
TOpble cnedyeT yYUThIBATh NPY CO30aHUKM 3K3EMNNAPA KOHKPETHOro BapuaHTa cucTeMbl BonbLUNX AaHHbIX.

XO0Ta KOMNOHEHTBI PECYPCOB MOTYT BbiTh pa3BepHYThI HENOCPEACTBEHHO Ha (PU3NYECKUX pecypcax Unm
Ha BUPTyanbHbIX pecypcax, Ha onpeneneHHoOM YpPOBHE BCE PECYpPCbl MMEHT (hU3n4eckoe npeacTaBneHue.
Pusnyeckne pecypcbl HacTo UCNOMb3YKTCS ANs pasBepTbiBaHWS HECKOMNbKUX KOMMOHEHTOB, KOTopble Ay6rnu-
pytoTcst Ha BonblIOM KonuyecTee husnu4eckmx yanos, 4TobObl 06ecneynTs Tak HasbiBAEMYH FOPU30OHTarNbHYH
MaclTabupyemocTs. BupTyanusaums yacto NpUMEHSETCa Ans JOCTUKEHUS 3nacTUYHOCTU U TMBKOCTU npu
pacnpegeneHu rU3nYecknx PECYpcoB 1 YacTo UMeHyeTCs «MHpacTpyKkTypa kak ycnyra» (Infrastructure as
a Service, 1aaS) B pamkax mogenu obnayHbix BbIYUCIIEHUNA.

Pecypchbl, noebiwatwwme aPEeKTUBHOCTL BbIYUCNEHUA, XPaHEHWUA UMW CKOPOCTWU Mepefadn CUCTEM
BonbLUKX AaHHbIX, MONYYUTN HAaUMeHoBaHWe yckoputenein. Obbem, pasHoobpasne 1 CKopocTb BonbLInX AaH-
HbIXx TpebyoT Bonee BEICOKOW U rTMOKON cKopocTM 0b6paboTku, Yem nNpu TpaguLMOHHOM Noaxoae.

MpumeyaHue — Hanpumep, yCKOPUTENU ANA BbIYUCNEHWIA BKNOYAIOT B cebs criegytollee, HO He OrpaHuyiu-
BaKTCA 3TUM: rpacPryeckuii NPOLECCOp, HACTPaNBaeMyd BEHTUMBHYIO MaTpULy AN YCKOPEHUS BbIMUCMEHUA MyTEM ee
NporpaMmMypoBaHUs MOMb30BaTENEM.

9.2.6 MHoroypoBHeBble (PYHKLMOHaNbHbIE KOMMOHEHTHI

9.2.6.1 O6LWMe nonoxeHus

MHoroypoBHeBble (DYHKUMK BKMOYAT paa PYHKUMOHANbHBIX KOMMOHEHTOB, KOTOPbIE MpedocTaBnswT
cepBuChbl PYHKLUMOHANBHLIM KOMMOHEHTaM ApPYriX YPOBHEW.

9.2.6.2 ®yHKUMOHANbHbIE KOMMOHEHTbI YPOBHSA MHTErpauum

9.2.6.2.1 O6wume nonoxeHus

®yHKUWOHAamNbHEIE KOMMOHEHTEl YPOBHS MHTErpauuy NpegocTaBnstoT YCnyru ANs NOAKMIOYeHUSA OyHK-
LMOHanbHbIX BO3MOXHOCTEW KOMMOHEHTOB Ha OA4HOM YPOBHE UMW Ha HECKOMBKUX YPOBHSX.

DyHKLMOHANbHbIE KOMMOHEHTEI YPOBHS MHTErpaL My MOryT BKIKOYaTb, KPOME BCEro NpoYero:

- cpegy obmeHa coobuieHnamu (cm. 9.2.6.2.2);

- cpefdy ynpasneHust cocTosHMem (cMm. 9.2.6.2.3).

9.2.6.2.2 ®yHKUMOHANbHbBIA KOMMOHEHT cpefbl 0bMeHa coobLeHnsiMn

®yHKUMOHAMNbHEIA KOMMOHEHT cpedbl 0OMeHa coobleHWsMy NpefocTaBnseT CepBUCHl (Hampumep, B
Buae APIl) ans mapLupytusaduy u obMeHa coobleHnsMu, BKNoYas, MOMUMO NPOYero, HadeXHy opraHuaa-
LUK odyepefei, nepefayy v nonyvyeHne JaHHbIX MeXAy y3naMmy B ropu3oHTanbHO MaclwtabupyemMom knacre-
pe UM KOMMNOHEHTaMW B pasfiMyHble BEPTUKamNbHbLIE YPOBHU UMM MeXAY HUMK (CM. pucyHok 12). Hanpumep,
CeTEeBOW pPecypc Ha ypoBHE PECYPCOB MOXET OTNPaBnsATe MH(MOPMAaLMIO O CBOEM COCTOAHMMU HA KOMMOHEHTEI
ynpaeneHvs cuctemMon Yepes npegnaraemsie AP| ¢ nomowbio cpefbl obmeHa coobLeHusmu.
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9.2.6.2.3 ®yHKUNOHAamNbHbLIA KOMMOHEHT cpedbl YyNpaBneHusi COCTOAHUAMMU

P YHKLMOHAMNbHbIAN KOMMOHEHT Cpefbl YNpaBleHusa COCTOSHUAMMW UCMNOMNb3yeTcsa APYruMr yHKLWOHANb-
HBIMK KOMMOHEHTaMWN ONsl COXPaHeHUs UIM NoAAepXaHWa COCTOSIHUS! Ha yanax B pacnpedereHHOn cpefe,
yYTObObI 0BECneYnTL COrMacoBaHHOCTL COCTOSIHUIA U NMOCTOAHCTBO BO u3bexaHue cboeB pecypcoB Unu cucTte-
Mbl. MHbOpMaLWMsi 0 NOCTOAHHOM COCTOSIHMM MOXKET ObiTh BBEAEHA B KOMMOHEHTHI YNIPaBneHWs CUCTEMOR Ans
MOHUTOPWHIA UMK yNpaBneHnsi pecypcamMu.

9.2.6.3 ®yHKLUMOHarbHbBIE KOMMOHEHTbI YPOBHA Be30nacHOCTM BONbLUMX AaHHbIX U KOHWUAEHUNANBHO-
CTW NepPCcOHanbHbIX AaHHbIX

9.2.6.3.1 O6LwKe nonoxeHus

KomnoHeHTkl 6e3onacHocT BonbLUMX AaHHBIX M KOHUOEHUWMANEHOCTU NePCoHarbHbIX AaHHbLIX UCMONb-
3yl0TCa Ansa obneryeHns B3auMoOeNCcTBUS B paMKax 3TanoHHON apXMTeKTypbl 6onbLlMX AaHHbIX Be3 yuepba
01151 KOHPUOEeHUManbHOCTU NEePCOHaNbHbLIX AaHHbIX, KOHMUAEHUMANbHOCTY UMW LENOCTHOCTY DoNnbLUNX AaH-
HbiX. KOMNoHeHTbl 6e3onacHOCTM BonbLUMX AaHHbIX U KOHUAEHLWANbHOCTW NePCoHanbHbIX AaHHbIX TECHO
CBfA3aHbl CO BCEMM (PYHKUMOHAMNbHLIMW KOMIOHEeHTaMun Yepes API.

n puMmedaHue — KomnoHeHTbl 6e3onacHoCTU GONbLUMX OaHHbIX W KOHCpM,D,EHLLVIaJTbHOCTM nepcoHanbHbIX
OaHHbIX COCTaBnAT beH,EI,aMeHTaJ'IbeIPI acnekT 3TanoHHOR ApPXUTEKTYpPbI. OHn npencTaenalT cobon reoMeTpu4eckn
OXBaTbiBAaWOLWMeE UM CKBO3HblE OCHOBHbLIE KOMNOHEHTHI, YKa3bliBalle Ha TO, YTO Ha BCE KOMMNOHEHTbI BNMAKOT c006pa>|<e-
HWA 6e3onacHoCTH nepcoHarbHbIX OaHHBIX. Takum 06p830M, ponb ©6e3onacHOCTK BOMNbLUMX OaHHLIX KU KOHCbM,EleHLI,MaHb-
HOCTU NepcoHalnbHbIX AaHHbIX KOPPEKTHO OT06pa}K38TCH Mo OTHOLUEHWMKO K APYTMM KOMMNOHEeHTaM, HO He paclunpAaeTcAa Ao
Oonee Menknx getanewn, KOTOpble AawT bonee To4HOE npeacrtaeneHne, HO CKopee OTHOCATCA K Bbonee ,D,ETaJ'IMSVIpOBaHHDﬁ
3TanoHHON dpPXUTEKTYpe Kn Ge3onacHoCTK GOnbLUMX AaHHBLIX U KOHCbM,D,EHLMaJ'IbHOCTVI nepcoHanbHbIX OaHHbIX. Ob6wme
KaTeropum KOMNoOHeHTOB, peann30BaHHbIX ANA nogdepxKn acnekTtoB 6esonacHocTy BonblMx OaHHbIX U OnA KDHCbM,D,EH-
UKManbHOCTW NEPCOHaNbHbIX AaHHbIX, NPUBEOEHDbI HMKE.

KomnoHeHTbl 6e3onacHocT 6onblUMX AaHHbIX W KOHOWASHUMANbHOCTW NepcoHanbHbIX AaHHbIX B3aW-
MOOENCTBYIOT C HEKOTOPbIMM KOMMOHEHTaMW YNpaBneHWsa cucTemMoin u obecneymBarT MX UCNOMb30BaHME NS
cbopa 1 oTcneXxXmnBaHUA gaHHbIX.

9.2.6.3.2 PyHKUMOHaNLHbLIA KOMMNOHEHT cpeibl ayguTta

@YHKLMOHANbHLIA KOMMOHEHT cpefbl ayauTa WCNonb3ykT OPYrMe KOMMOHEHThI NS 3anucu cobbiTuid B
cucteme. CobbiTA MOryT BKIMOYATL MNONb30BaTeNen, KOMNOHEHTHI, 3a0aHNA U UX JeNCTBUSA, TaK1e Kak 3anyck,
OCTaHOBKa, 4OCTYN K AaHHbIM, OBHOBNEHWE AaHHbIX 1 T. . [na 3annucu u coxpaHeHus 4aHHbIX 3TW KOMMOHEH-
Thl JOCTATO4HO YACTO NPUMEHSIOT KOMMOHEHTBI YPOBHA NraTopMbl, HO B LlensAx 6e30nacHOCTM MOTYT coxpa-
HATb AaHHbIE W 32 NpefenamMui apxuTeKkTypbl OonblIKX AaHHbIX. XKypHansl ayaouTta, NnogaepXkuBaeMble 3TUMU
KOMMOHEHTaMU, MPUMEHSIOT AN pelleHns 3a4a4: OTCNEeXUBAHWA NMPOUCXOXOEHMS AaHHbIX; BOCCTAHOBNEHUS
OaHHbIX/COCTOAHUA B criydyae cOosi CUCTEMHOIO KOMMOHEHTA, a TakKe KPUMUHANMMCTUYECKOro aHanuaa cu-
cTeMHoro cbos, BTOpPXeHUS.

9.2.6.3.3 ®PyHKUMOHANbHLIA KOMAOHEHT cpeabl ayTeHTUdMKaLmmn

PyHKUMOHANbHbLIA KOMMOHEHT cpefbl ayTeHTUdukaunm obecnednsaeTt ynpaBneHue goctynom k 6aso-
BbIM JaHHLIM U cnyxX6am B Opyrnx KOMMOHEHTaX, a TakkKe AOCTYM K CUCTEME B LIENOM U3 BHELLHWX 3NIEMEHTOB.
AyTeHTUdMKaLKUS BKIOYAET NpeAcTaBneHne uaeHTudukaTopa (Hanpumep, MMeHW Nonb30BaTens) U Knwoda
UINKW KMYern JocTyna (HanpuMep, napons unv ceptudurkaTa), KOTopble CBEPSAKTCA C XPaHUIMKLLEM 3TANOHHBIX
OaHHbIX. Kak npaBuno, ayTeHTUMULMPYEMbIN KOMMOHEHT, NpeoCcTaBNAs MOEHTUUKATOP U KITHOY, CBA3bIBAET-
Csi C KOMMOHEHTOM, K KOTOPOMY OH XOY€T MOMy4nTb OCTYMN. 3aTeM KOMMOHEHT, K KOTOPOMY OCYLLECTBIAEeTCS
AOCTYn, Bbi3blBaeT cnyxObl ayTeHTUdMKaLMM 1 Nony4YaeT OTBET O TOM, PaspelnTb UKW OTKIOHWUTL SOCTYM.
XoTa B ugeane cepBUCHl ayTEHTUUKALIMW OOMKHbI ObITh LEHTPanuM3oBaHbl B 0OHOM KOMMOHEHTE, Hanuuue
HECKOMBKMX KOMIMOHEHTOB Ha BCEX YPOBHAX MOXET BKMHYAThL pa3Hble YPOBHU UMM KOMMOHEHTHI, TpebyoLlne
pa3HbIX KOMNOHEHTOB ayTeHTUUKALIUA.

9.2.6.3.4 ®yHKUMOHANBHbLIA KOMNOHEHT cpeibl aBTOPU3aLnn

PyHKLMOHANbHBIA KOMMOHEHT Cpefbl aBTopu3aunn obecrnedvBaeT NoaaepKKy YHKUMN CONocTaBneHns
naeHTUgUKaTOpa Nonb3oBaTensa UM KOMMNOHEHTa C MPUBUNErMAMM, KOTOpPbIE OHWM UMENT Npu AOCTYMNeE K pe-
cypcaM (Kak K AaHHbIM, Tak 1 K obpaboTke) B knacTepe.

MpumeyaHue — T[pUMepaMu NPUBKIETWIA, KOTOPbLIE MOTYT BbITb NPUMEHEHB! K NMBoMY 3afaHHOMY pecypcy
WK 3reMeHTY B KnacTepe, ABNAKTCA YTeHWe UMW AOCTYM, 3anuchk, yoaneHue, BbINONHEHWe, 06X04 U 3aBepLUeHue.

MpuBMNETMY MOXHO NPUMEHSATL K pecypcy ¢ pasHoi cTeneHbo getanusauun. HanpuMep, MHorve nnat-
chopMbl GonbLIMX OAaHHLIX B HACTOSLLIEE BPEMs peanuaytoT ynpasneHve 4OCTYNOM Ha YPOBHE noneii/anemeH-
TOB, @ HE Ha YpOoBHe 3anvceir unu gainoe/Habopos AaHHbIX.
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9.2.6.3.5 ®yYHKUMOHANbHbLIA KOMMOHEHT cpefbl aHOHUMU3aUUn

PYHKLMOHAMbHBIA KOMMNOHEHT Cpefbl aHOHMMM3aLMKM NogaepXKUBaeT coxpaHeHue KOHuageHUumanbHo-
CTU unv 6e3onacHOCTN NepCcoHanbHbIX JaHHBIX MYTEM 3aMyThIBAHUS OQHOIC UMW HECKOMbKNX 3MEeMEHTOR aH-
HbIX, YTODBI UX HEBO3MOXHO ObINO CBA3aTh C APYTUMK 3NeMeHTaMu JaHHbIX.

MpumevyaHue — OCHOBHbIM NPUMEPOM 3TOMO ABMAETCH aHOHUMU3AUUNS NUYHOW MAEHTUDULMPYEMOR UHGOP-
Mauum (Pll) o dpmandeckmx nuuax Ans 3auTbl UX NepCOHarnbHbIX AaHHbIX. MMogobHble KOMMOHEHTBlI YacTo peanuayoT
OOHOCTOPOHHME XelU-chyHKLUWMW ANA CO30aHUS YHUKaNbHBIX 3HAYEHWIA, KOTOPbIE HEBO3MOXHO NpeobpasoBaTs K UCXOAHbLIM
3HAYEHUAM.

Cnyx06bl aBTOpPU3aLNM UCNONBL3YHOT AN ONpeaeneHns Toro, MOXeT Ny Nonb3oBaTenb AW CePBUC NONy-
YWUTb OOCTYN K UCXOAHBIM UM COBCTBEHHBIM OAaHHBIM UKW OOCTYN MOXET BbiTh TOMbKO K 3aKPbITbIM AaHHbIM.

9.2.6.4 ®yHKUMOHANbHBIE KOMMOHEHThI YPOBHSA yNpaBneHWsi CUCTEMON

9.2.6.4.1 O6wume nonoxeHns

PyHKUMOHANBHBIE KOMMOHEHThLl YPOBHSA yNpasneHnsa cucteMol obecneynsatoT npesocTaBneHne Wwupo-
KOro crnekTpa CepBUCOB MO YCTaHOBKE, pasBepTbiBaHUIO, KOHPUTYPUPOBAHWIO, MOHUTOPUHIY WU HACTPONKe AN
PYHKLUMOHANBHbBIX KOMNOHEHTOB Ha BEPTUKAlIbHbIX YPOBHSX, BKIIOYasa, MOMUMO NpoYero:

- pasBepTbIBaHWE W KoHurypauuto (cM. 9.2.6.4.2);

- MOHWUTOPWHT K onoBselueHne (cm. 9.2.6.4.3);

- MyNbTUTEHAHTHOE YyrpaeneHue pecypcamu (cm. 9.2.6.4.4);

- ynpaeneHune obecnevyeHneM BbICOKOW OOCTynHocTn (cM. 9.2.6.4.5);

- (PYHKUMOHAmbHBIA KOMMOHEHT yNpaBeHWst }M3HEHHbIM LMKIIOM D0MbLUMX AaHHbIX (CM. 9.2.6.4.6).

9.2.6.4.2 ®yHKUWMOHANbHbIAN KOMMOHEHT pa3BepThiBaHMA U KOHUrypauun

KoMNoHeHTbl pa3sepTbiBaHUA U KOHMUIypaLmMmM NpeaoctTaBnanT OYHKLMM ANs YCTaHOBKW, pa3BepThiBa-
HWUA 1 (MOBTOPHOW) KOHUIypauny NakeTos U CEPBMCOB Ha pasHbiX YPOBHSAX.

9.2.6.4.3 ®yHKUMOHANBHBIN KOMMNOHEHT MOHUTOPWHIA U OMOBELLEHUSA

KOMNOHEHTbI MOHWTOPWHIA U ONOBELLEHUA NPefocTaBnAT PYHKUUU AN MOHUTOPWUHIA COCTOSIHUA W
NPOW3BOAUTENBHOCTN PECYPCOB M CEPBUCOB, Pa3BEPHYTLIX HA PasHbIX YPOBHSX, a TakKe OTnpaBKX onoseLle-
HWIA COOTBETCTBYIOLMM KOMMNOHEHTaM ynpaBneHus Npu BO3HUKHOBEHUW KPUTUYECKMX UMM OMacHblX COObITUN.
YnpasneHve pecypcamu no 3anpocy, KOTopoe MOXKET UCMNOoMb30BaTb pasnuyHble KonuyecTsa W pasnuyHble
TWUMbI PECYPCOB M yCnyr Ha Nwbom ypoBHe, Heobxogumo Ansa obecnedeHus MacliTabupyemblX BbIHUCIEHWUH
1 anacTtnyHocTu. OnoBelueHna MoryT ObiTe OTNPaBneHbl, Hanpumep, KOMMNOHEHTY yNpaeneHus pecypcaMu ¢
HECKOIMbKMMWN apeHaartopamMu Unv KOMMOHEHTY YNpaBsieHWs BbICOKOW AOCTYMHOCTLIO A5 3anycka pekoHdu-
rypauuu pecypca unu cepauca.

9.2.6.4.4 ®yHKUMOHANbHBIW KOMMOHEHT YNpaBneHns MyMbTUTEHAHTHEIMU pecypcamu

KoMMoHeHT ynpasneHus pecypcaMin ¢ HECKOINBKMMW apeHgaTopamu rnpefocTasnaeT pyHKUUK Ons Bbl-
OEMeHNA N30MMPOoBaHHBIX PECYPCOoB ANSA PasHbIX apeH4aTopoB, 3anpallvBawmx yernyri 6onbwnx AaHHbIX.
MynbsTUTEHAHTHOCTE (MHOrOapeHOHOCTE) NpedcTaBnser cobol pacnpocTpaHEeHHBIM MEeTOA, Nonynspuanpo-
BaHHBIA 0BNaYHbLIMU BbIYMCIIEHWAMK, MO3BOMAIOLWNA COBMECTHO UCNONb30BaTh pecypckl U obecnednBath ka-
yecTBO cepBuca QoS cpeaum pasHbix apeHdaTopoB. Pecypchl, MU30NMPOBaHHLIE W MpedocTaBnsemMble apeHia-
Topam, MOryT OXBaTblBaTb: YPOBEHb PECYPCOB (HampuMmep, LeHTpanbHbIA NPOLECCop U XpaHunuLa), YypoBeHb
nnatdopmel (QainoBeie CUCTEMBI MNK Basbl JaHHbBIX), ypoBeHb 06paboTku (Hanpumep, eguHas unu rubpug-
Hasa nnatdopma 0bpaboTkn) 1 ypoBeHb NPUNOXKeHWA 4na paboTel ¢ BONBLNMKW AAHHBIMW (KOHKPETHbIE CepBu-
Cbl, MpegnaraemMble apeHgatopam). B uensax macwrtabvpyeMocTy Bel4MCNeHUA N obecnevyeHnss anacTUHHOGTH
HeobxoouMbl CTaHAaPTHbIE MHTepdencel AN yNpaeneHuss pecypcamMi no 3anpocy, KOTOpble MOryT UCTOMNb30-
BaTb pasnuyHbie 0ObeMbl U pasnuyHble TUMbLI PECYPCOB W ycnyr Ha nobom ypoBHe.

9.2.6.4.5 ®yHKUMOHANBHLIW KOMMOHEHT yrpaBrneHusa obecneyeHneM BbICOKOW 4OCTYMHOCTU

KomnoHeHTel ynpaeneHus obecneyeHnemM BeICOKOW AOCTYMHOCTM peanuayoT yHKUMY Ana paspaboTku
NMOMUTUK, KOHPUrypaLnn U HACTPOMKKN CTaTUYECKUX UMK AMHaMUYEeCKUX CEPBUCOB, CBA3AHHbLIX C NpeaocTas-
neHveM n3bbITOYHOCTH, Pe3epPBHbLIM KONMMPOBAHWEM AaHHbLIX UMM PECYPCOB, 3anacHblM 3aMeLLeHneM 1 Murpa-
LMen JaHHbIX ANA BOCCTAHOBMNEHWA NOCNe BO3HUMKHOBEHMA ownbok. B cucteme Bonblumnx gaHHbIx Ha4MHasa ot
YPOBHS PecypcoB W A0 YPOBHS MPOMEKYTOYHOIO NporpaMMHOro obecneyeHust MoryT BO3HMKATb PasnuyHble
Tunbl owWBoK, HanpuMep: cbou LEeHTpanbHOro npoueccopa Unu xpaHunuiuia, cbon oTAenbHbIX Y3MoB UMK
KnacTtepa, NporpaMmmHbie ownbkW, cbon NUTaHus unNn HenpeaBUAEHHOE OTKMOYEHKWe yCTponcTB. KoMnoHeH-
Thl YrpaBneHnsa BbICOKOWN AOCTYMHOCTbIO MOTYT Mony4aTh BXOAHbIE AAHHbIE OT KOMMOHEHTa MOHUTOPUHIE W
OnoBeLeHNsa 1 KOHUIYpUpoBaTh pecypcbl NN CEPBUCHI HAMNPSIMYIO UKW Yepe3 KOMMOHEeHT yrpaBneHus pe-
cypcamMu B pexxMMe KONMMeKTUBHON apeHbl.
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9.2.6.4.6 ®PYHKLMOHANbHbBIA KOMMNOHEHT YNPaBMNEeHUS KU3HEHHbIM LMKITOM BONbLWNX AaHHbIX

9.2.6.4.6.1 Obwme nonoxeHus

@OyYHKLMOHANbHBIE KOMMOHEHThL! YNPaBNeHUsa KU3HEHHBIM UWKNOM GOMbLINX OaHHLIX NPefocTaBnslT
OyHKLMM NS yNpaBneHus XU3HEHHbIM LUMKNOM BOMbLIKMX OaHHBIX C MOMEHTAa NOCTYNNEHUsA OaHHbIX B CUCTe-
MY Yepe3 KOMMOHEHT UMMNopTa AaHHbIX 40 UX 06paboTkM unu yaaneHust 3 cucteMbl. OH MOXET BKIOYaATh,
NOMUMO MPOYEro, ynpaBneHne MeTagaHHbIMKU U yNpaBneHe Ka4eCcTBOM OaHHbIX.

9.2.6.4.6.2 ®yHKUMOHANBHbLIA KOMMAOHEHT ynpasneHus MmeTagaHHbIMK

Moo ynpaBneHWeM MeTagaHHbIMW NMOHUMAKTCA BO3MOXHOCTW ONEepupoBaHWs MeTajaHHbIMW, CO3aaH-
HbIMW Ha KaXKAOM 3Tane »XM3HeHHOro uukna bonblnx gaHHbIX — OT Npuema, npegsapuTensHorn obpaboTku,
0bpaboTku, aHanuaa, XpaHeHUs 00 YHUUTOXEHUS UMK yOaneHus.

n puMmedaHue — ynpaBneHme MeTagaHHbIMKW HeoBXoAMMO OM8 cUcTeM BOMbLUMX AaHHBIX MO cnegyrwnm
NPUYUHaM:

- 0bbeMm MeTagaHHbIX B HAcToALWEee BpemaA 3Ha4YUTenbHO Gonble, yem paHblle, U NOCTOAHHO pacTeT,

- Haanexallee ynpaeneHune MmetagaHHbIMU UIPaeT CyLWeCcTBEHHYHO pOnb B nNpouecce c60pa 1M aHanu3a gaHHbIX, no-
CKOINbKY MeTadaHHble npeaocTaBnaloT Mchopmaumro O TOM, KaK AaHHble MOXHO OGpaﬁaTblBaTb N1 NCnonb3oBaTb.

9.2.6.4.6.3 PYHKUMOHANBHbLIA KOMMOHEHT YNpaBleHns Ka4ecTBOM QaHHbIX

YnpasrneHWe Ka4yecTBOM JaHHbIX OTHOCUTCS K YCTaHOBINEHUIO U Pa3BEPTLIBAHWIO POMen, NONUTUK, Aen-
CTBMIM W Npouedyp, KacawLlmUxcs TOYHOCTU, LeNoCTHOCTH W MOMHOTLI AaHHbLIX B TEYEHWE XU3HEHHOIo UuKna
BonbLIMX AaHHbIX.

M punMedYyaHune — ynpasneme Ka4eCTBOM [OaHHbIX MMeeT CylleCTBeHHOe 3HadeHue OnA CUCTeM BonbLumnx
OaHHbIX, NOCKOMNBKY HU3KOEe Ka4eCTBO OaHHbIX, HanpuMep: Korga OaHHble ABNAKTCA HENMOMNHbIMKW, NOXHBIMKW N YCTapeB-
WMMK, MOXET HeraTUBHO NOBIMTUATb Ha quqJeKTVIBHDCTb npoueccoB MHTENNeKTyanbHOro aHanu3a AaHHblX, Ha nonyyvyeHne
None3HblX pe3ynbtatoB UNK NpUBECTU K HENPABWUIbHBIM BbIBOOAM.

(DyHKLI,VIJ/I ynpaBneHnA Ka4eCTBOM AOaHHbIX obecneunearT B3aUMOLENCTBUE C KaXObIM BEPTUKAlbHbIM
beHKLI,MOHaJ'IbeIM YPOBHEM, MOCKOJIbKY Ha Ka4eCTBO OJaHHbIX BNMUAKT BCe NpouecChbl MMNOPTa, UHTErpaunu,
aHanunsa, XpaHeHuda, Busyanmaalum n HOTPEGJ'IGHMH AaHHbIX.
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MpunoxeHune A
(cnpaBo4Hoe)

ConocrtaBneHue beHKLlMOHaJ'IbeIX I'[pe,EICTaBneHMﬁ nMpyU UHTerpaunn 3TanoHHOM APXUTEKTYpPbI
GonbLKNX AaHHbLIX C 3TAaNOHHOMN apquekTypoﬁ APYrux cucrtem

[na KOHKPEeTHON CUCTEMBI BOMbLLUMX OAHHLIX MOMNbL30BATENbLCKOE NPeAcTaBneHne ABMNAETCA eAMHCTBEHHbBIM. QyHK-
LUMOHaneHoe npeacraBneHne MoXKeT BbiTe NPUMEHEHO K LIENEBOM CUCTEME MIK cepBuUcy. Hanpumep, Ha OCHOBE 3TanoH-
HOW apXUTeKTypbl 0bnayHblx BoivncneHnn no MCO 17789 onpeaenaetcs cobecTBeHHOE (hyHKUMOHANbHOE NpeacTaBneHme
Ans obrnayvHbiX BelMUcneHun. Ecnu pellerre Ana 60nbLWKMX AaHHBIX peani3oBaHo B cpefe 0bnayHblX BbIYUCNEHWUN, OYHK-
LIMOHarnbHoe npeacTaBneHne DOMbLUMX AaHHBIX MOXHO COMOCTaBWTb C (PYHKUMOHANbHBIM MpeacTaBneHneM obnayHbIx

BbIYMCIIEHWIA (CM. pucyHOK A.1).

JTancHHAR apMTaKTYRa GOnbILMX JaHHBIX

Monk3oBaTenkcos NpeACTARMNSHHS PyHKUUOHANLHOE NPeACTaBne e

ﬁ MHoroypoBHeBbie
e o

YpoBeH:

"

MpUMep 3TANOHHOH APXMTEKTYRE! OBNaYHLIX BLIMHCTIBHWA

DyHKLUMOHANBHOE NPeacTaBneHve

[

| u YpobeHL
[

| u YpoBsHb

SYHKUMOHAMLHbIA KOMIOHEHT ¥poBsHe
DHIMMECKOD Pecypea pecypea

MHoroypoBHeBbIE
YHKUWK

. .

KomMnoHeHTH XpaHnnvwa

MpeacTarnenve o
peanuIaLum

Pucyrok A.1 — ConoctaBneHve gyHKUMOHANbHBIX NPEACTaABMNEHUA MPU MHTErpaLMK STANOHHOW apXUTEKTYphI

O0nbLUMX OaHHLIX C 3TaNOHHOW apXMTEKTYPON 0BMaYHbIX BbIYUCIIEHWUA
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumepsbl B3aMMOCBSA3eH pOﬂEﬁ B 2KOcUCcTeMe BONbLIKX AaHHbIX

Ha pucyHke B.1 npeactaeneHo hopmansHoe onvcaHvWe 3TanoHHOM apXMTEeKTYpbl B TEPMUHAX AMarpamMmbl KNaccos
UML. Heobxogumo OTMETWTb, YTO KNacc CepBUC-NpoBanaepa NpunoKeHns 60onblUMX AaHHLIX MMEEeT 0BpaTHYIO CCbINKy
«NpeaoCTaBNeHnst aHHbIX», YTOBbl YUUTLIBaTE BO3MOXHOCTE TOTO, YTO CEepBUC-NpoBaiaep npunoxeHus Gonblunx gaH-
HbIX NPEOOCTaBNAET AaHHble APYrOMY CepPBUC-MPOBaiaepy NpunoxeHus 6onbLUKMX JaHHbIX, YTO, B CBOK ovepenpb, NO3BO-
NAET NPEOOCTaBNATL AaHHblE Yepes Lienb HECKOMNbKMX CEPBUC-NPOBaNAEpOoB NPUNOXKeHNs BONbLUMX JaHHbIX.

O6ecnevyeHue JAHHBIMM

Obecne4eHns AaHHbIMN Ny DﬁBCI'IB‘-IBHHSAaHHbIMVL
BOP_J3- 1.5 BDAP o e
1. &

Cpena oBecneueHus

| BDFP I

PucyHok B.1 — [Ouarpamma knaccoe UML aTanoHHON apXUTeKTypbl

Ha PUCYHKe B.2 npeactaBneHbl B3aMMOCBA3N MeXOy sK3emMnndapamMmu pO]’!eI?I Ha OCHOBe Bbl!.I.IBI'IpI/IBe,QEHHOI?I CXeMbl
UML. JaHHble kackagHo NMpoXogAT Yepe3 HeCKOINbKUX CepBMC-I’IpOBaI:‘I,EI,epOB MPUNOXeHNA BonbLUMX AaHHbIX.
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PucyHok B.2 — lNMpumep B3aMMOCBA3EN MeXay aK3eMnnsapaMmu ponei 6onblnx AaHHbIX
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MpunoxeHwne C
(cnpaBo4Hoe)

OCHOBHbIE NOHATUA cTpaTern4yecKoro 1 onepaTtMBHOro ynpasneHnua gaHHbLIMMU,
ynpaBneHUA Ka4eCTBOM OaHHbLIX B KOHTEKCTe GonbWKUX AaHHbIX

OcHoBHag Uenb AaHHOMO NPUNOXKEHUS — ATk XapakTePUCTUKY OCHOBHLIM MOHATUSIM: CTPaTerMyeckoro ynpaene-
HWA OAHHBLIMK, YNPaBNeHnsa Ka4eCTBOM AaHHbIX W ONEpPaTWBHOMO YNpaBneHnsa OaHHbIMKW B KOHTEKCTE BOoMblInX AaHHbIX.
YKasaHHble NOHATUA, NpeacTaBneHHbIe B NPUNOXKEHWM, B OCHOBHOM NEPEHECEHBI U3 COOTBETCTBYIOLLMX OOKYMEHTOB Mex-
OyHapOOHOM OpraHn3aunn nNo cTaH4apTM3auuK, YNOMSAHYTBIX B NMPUIOXKEHWN, a Takke M3 Haubornee LWMPOKO MCMomnbaye-
MO M NMPU3HAHHOW NUTEPaTYphbl, MOMYYEHHOW OT KOHKPETHLIX MPOgIecCMoHanbHbIX accoLuuaunii, Takux Kak Accoumaumns
ynpasneHus aanHeimu (DAMA, Data Management Association), MHCTUTYT ynpaBneHunst AaHHbIMKU, VHCTUTYT macTep-aaH-
HbiX, MicnaHckasa accoynayna kavecTBa AaHHbIx 1 nHdopmauum (AECDI, Asociacion Espafiola para la Calidad de Datos y
Informacion), MexxayHapogHasa accouvauuns, obbegunHsiowan npogeccuonanore B obnactn UT-ayguta, WT-koHcanTuHra,
ynpaenenus MT-pruckaMmu n MHpopmMaumoHHoi 6ezonacHocTtu (ISACA, Information Systems Audit and Control Association)
1 MexgyHaponoHasa accoumnauma kadectea MHdopMaumm M gadHblx (IAIDQ, International Association for Information and
Data Quality).

[MpencTaBneHHbIN NOAX0N OCHOBaH Ha Maee OAHOBPEMEHHOMO pacCMOTPEHUS «AaHHbIX KaK akTUBa opraHuaauumu» u
«OaHHbIX KaK NpogykTa», N03TOMY AaHHbIMW CregyeT ynpaBnAaTh Kak akTMBOM W Kak npogykTom. Ha pucynke C.1 nokasaHa
B3aMMOCBA3b MeXay TPEMA paccMaTpuBaemMbIMU KOHLENMUMAMK B paMKax AaHHOM0 NpUNOKEHNUS.

CTparernyeckoe ynpaeneHve gaHHLIMKU NPeacTaenaeT coboi opraHM3aLMoHHY DYHKLWIO (T. €. COBOKYMHOCTL Op-
raHW3aLWOoHHbIX EACTBUI), KOTopas rapaHTUpyeT obecneyeHne Toro, YTobbl AaHHbIE, UCNONb3YEMbIE B AEMOBLIX NPOLEec-
cax, Co3[AaBanu UeHHOCTL U 3(pdEeKTUBHO OTBEYanu NoTpebHOCTAM AeATENbHOCTH.

OnepaTvBHOE ynpaeneHne AaHHbIMK NpencTaBnaeT coboi COBOKYNMHOCTL OEWCTBUIA, HANpPaBrneHHbIX Ha Noanepx-
Ky »KW3HEHHOrO LUMKNAa AaHHbIX C TEXHWYECKOW TOYKM 3peHus (cbop, onucaHue, XxpaHeHue, obpaboTka U yHUYTOXEHME)
(DAMA, 2009).

OnepartueHoe Crparerms
KaTiF;?:OBaHa“:H:x ynpasneHve. YrIpaBneHus
VA A2HHBIMK AaHHbIMKW

Mpouecc
Kniguessie nokazateny NoAnSpKKA =
Ynpaenenne adydpexrusHocTH (KPI} pecypcoB HOMEeBRIE NOKA3ATENH
B oecTROM MOHWUTOPMHIA KEMECTBA AaHHBIX athextusHocTn (KPI)

MOHWTOpKWHMA NpoLeccos
| ynpasneHda AOaHHBIMWA

OaHHBIX

Mpouecc
NOAOepKKMA
Crparervs pecypcos
YTpaBneHust |
K24YECTBOM
AAHHbLIX

Knioueebie nokasateny adgdekteHocTH (KPI)
MOHUTOPWYHIa NPOLIECCOB YNpasneHus
Ka4HeCTBOM JaHHbIX

PMCVHOK C.1 — Baaumocesaaun MeXay OCHOBHbIMW KOHUEeNnUUAMW: onepaTtUuBHOTO ynpaBneHna JaHHbIMUA,
ynpaeneHna Ka4eCTBOM OaHHbIX U CTpaTern4eckoro ynpasneHUAa gaHHbIMK

B pamkax cTpaTernyeckoro ynpaBneHusa AaHHBIMU peLLalTcs 3afjaqu NnaHupoBaHuAa W onpegeneHus cTpaTerum
opraHn3auuun, CBA3aHHOW C ynpaeneHWeM OaHHbIMK, C Uenbilo obecnevyeHns COOTBETCTBMA AaHHbIX AEenoBbiM noTpeb-
HocTAM. [na peanu3aunmn aToW cTpaTernv HeobxoguMo onepaTvBHOE yrpaBneHve AaHHbIMK 3a CHEeT NnonyvyeHvua Hagne-
Xalero Habopa pecypcoe. Kpome Toro, B paMkax onepaTWBHOIO ynpaeneHns JdaHHbIMW peluaeTcsa 3agaya peanvsauun
W pa3BepTbiBaHWA CTpaTery ynpaeneHWs 4aHHbIMW C UCMOfMb30oBaHWeM Habopa MHAWKaTOPOB MOHWTOPUHIa NpPOLIECCOB
ynpaeneHns OaHHbIMK, ONpefeneHHbix cTpaterveil. Baanmoceasm mMex gy pacCMOTPEHHBIMW NOHATUAMW U DYHKLUAMA
npeacTaBneHsbl Ha pucyHke C.1.
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YnpaBneHue Ka4eCTBOM JaHHbIX NPEACTaBNAET CODOWM opraHM3aLMOoHHYH0 (YHKLMIO, HANpaBMeHHY0 Ha NoATBepXae-
HWE TOro, YTO AaHHbIE UMEKT a0EKBATHLIN YPOBEHL KAYECTBA B COOTBETCTBUM C NOTPEBHOCTAMY AEATENLHOCTW. ALEKBaTHbLIN
YPOBEHL Ka4eCTBa AaHHLIX YKa3bIBAET HA [OCTOBEPHOCTL PE3yNLTaToB AEMNOBLIX MPOLIECCOR, UCNONb3YHOLLWX AaHHLIE.

B pamkax cTpaTervdyeckore ynpaeneHusa AaHHLIMK ONpeaensaioT CTpaTervio ynpaeneHnsa KayecTBOM OAHHLIX, KOTO-
pas npeacrtaensaeT cobor COBOKYNHOCTb OrPaHUYEHUIA 1 AEACTBMIA, HAMPaBMNEHHbIX HA AOCTWXKEHUE TOrO, YTODbI AaHHbIE
CcoOTBETCTBOBaNM TpeboBaHNAM K KQ4ECTBY COrMacHo AefoBbiM NoTpebHocTaM. Kpome Toro, cTpatervdyeckoe ynpaeneHue
OaHHbIMK 0DecneynBaeT NpeaoCTaBleHe BCMOMOraTeNbHbIX PECYPCOB AN YNPaBneHns Ka4eCTBOM AaHHbIX.

B pamkax ynpaBneHusa KayecTBOM [AaHHbIX ONpPedensaT COBOKYMHOCTb TPeDoBaHMIiA K Ka4ecTBy OaHHbIX, MoKasa-
TENen 1 KpUTEPUEB MPUHATUS PELUEHUI, OCHOBaHHLIX HA 3a4aHHbIX OrpaHUYeHUAX W OencTBusAxX, 4Tobbl addekTUBHO
KOHTPONUPOBAaTh U1, Npu HEOBXOAUMOCTY, yNy4llaTh KAa4eCTBO AaHHbIX.

TpeboBaHuA, a Tarke crnocobbl U3MEPEHUSA YPOBHEW KavyecTBa AaHHbIX NepefatTcs And onepaTMBHOrMo ynpae-
NEHWA JAaHHLIMW, TOEe OHU BHEOPSHOTCA C NPUMEHEHMEM METPMK Ka4ecTBa [aHHbIX, pa3paboTaHHbIX B XoOe ynpaBneHus
Ka4ecTBOM JaHHbIX. Pe3ynsTupylollme nokasaTenu Ka4ecTBa AaHHbIX UCMOMb3YKTCH B NPOLECCE YNPaBNeHUs KayecTBOM
[OaHHbIX, KOTOPLIM NO3BONAET OLIEHWUTL, B KAKOW CTENEHW YOOBNETBOPEHLI AENOBLIE NOTPEGHOCTU OpraHM3aUun B OTHOLLE-
HWUW Ka4ecTBa JaHHbIX.

YnpaBneHWe Ka4ecTBOM AaHHbIX NPEAOCTaBNAET AN CTPaTErMYeckoro ynpaeneHusa AaHHbiMyM Habop nokazaTenem
BbINOMHEHUA AeNCTBUA No 0BEeCne4eHnio Ka4ecTsa AaHHbIX.

CrtpaTternyeckoe ynpaeneHve AaHHeIMK obecneynBaeT 3anpoc y MT-nogpa3geneHnii, nogpasgeneHuii ynpaeneHus
KaopOBLIMW pecypcaMu, a TakKe nogpasfeneHvid yrpasneHus KopropaTUBHLIMKU (DMHaHCaMK HEODXOAMMbIX PECYpPCOB
C Lernbio rapaHThn BbINMOMHUMOCTM NMPOLECCOR YNPAaBNEHWUA Ka4eCTBOM AaHHbIX M ONEPATUBHOTIO YNpaBneHus AaHHbIMU.

BeengeHHbIEe NOHATMA MO BO3MOXHOCTW NPUBEAEHBI B COOTBETCTBUE C ONyBnunKkoBaHHLIMU Uy pazpabaTtbiBaeMeiMm
ctanaaptamm MCO B TOM criyyae, ecriv Takue OOKYMEHTbI cyLllecTByoT. C y4eToM BbilLENPUBELEHHOTO pacCMOTPUM crie-
OYIOLLWE HUKENPUBEOEHHBIE OONYLLEHWA:

- B CBA3M C TEM, YTO AaHHbIE O4EHb LIEHHbI NS OpraHM3auni, X MOXHO pacCcMaTpuBaTh Kak akTMB W, criejoBaTenb-
HO, YNpaBnATb UMW COOTBETCTBYIOLWMM 06pa3oM AnS OOCTUKEHMA LENel opraHu3aumy: B paMKax aToro yTBEpPKAEHUS
MQXHO CYUTaTb, YTO:

- O@HHbIE O CAENKaX Kak akTUB MOryT BbITb KOHTEKCTYanu3nMpoBaHsl B COOTBETCTBUM C NPUHLMUMNAMW, NpeacTaB-
neHHbiMy B MICO 55000 [24],

- O@HHbIE O CTPaTErMYecKOM YrpaBneHun MoryT OblTb KOHTEKCTYanM3npoBaHbl B COOTBETCTBUN C NPUHLMNAMMU,
npepcTaeneHHeiMyn B UCO/M3K 58500 [21];

- B CBA3M C TEM, YTO AaHHbIE MOXHO MPAMO NPeAcTaBUTb KaK MCXOOHLIN MaTepuan B Buae HeobpaboTaHHbIX AaHHbIX
W Kak pesynstaTtel 06paboTkn AaHHbIX, MX MOXKHO paccMaTpyBaTh Kak NPoaykT, a Takke o0paTuTe BHMUMaHWE Ha Ka4YecTBo
npogykta. B pamkax 3Toi runoTesbl MOXHO CYMTATb, YTO:

- YyNpaeneHUe KavyecTBOM OaHHbIX ABMNSAETCHA BOCNPUMMYMBLIM K KOHTEKCTYanu3auun B COOTBETCTBMN C MPUHLA-
namw, NpeacTaBneHHbIMK B cepuun ctangaptos MCO 8000,

- onpefeneHve XxapakTepucTMK Ka4ecTBa AaHHbIX Kak MpoaykTa, a Takke COOTBETCTBYIOLLMX MoKa3aTenein Mox-
Ho HanTh B MICO/M3K 25012 [9], NCO/M3IK 25024 [10] n MCO 8000-8 [30].

[MoHATUA, M3BNEYEHHBIE U adanTUPOBaHHbIE U3 NepeYncneHHoro Habopa cTaHaapToB, MOTyT ObITh AOMOMHEHB! APY-
MMM CYLLECTBYOWMMU CTaHAapTaMu, KacalolWwnMNCa KOHKPETHBIX BONPOCOB ynpaenennsa aaHHbimn CO 22745 [11], unu
cTaHgapTaMuM, COOTBETCTBYIOLWMMK NpobnemMaTvke ynpaeneHns AaHHBIMW UK YNpaBneHns Ka4eCTBOM AaHHbIX B KOHKPET-
HbIX cdhepax gearensHoctn MCO 19157 [12], WCO 13119 [13], ISO/TR 21707 [14], ISO/HL7 10781 [15].

CregyeT y4ecTb, YTO WCMONb3OBaHWe TEPMUHOB «CTpaTerMyeckoe ynpaerneHve GonblvMU SaHHBIMU», «onepa-
TMBHOE yrnpaeneHue GonblWUNMKU OaHHBIMUY U «YNPaBneHne KkayecTBoOM GonbLUMX AaHHLIX» HE 3KBMBANEHTHO TEPMUHAM:
«CTpaTerMyeckoe ynpaeneHue AaHHbIMW» B paMKax NpPOeKTOB UMW 3KOCUCTEM BOMbLUMX OAHHLIX, «ONEepaTMBHOE yrnpas-
NeHWe JaHHLIMWY B paMKax MPOEKTOB WUIMK 3KOCUCTEM DOMbLUMX AaHHLIX U «yNpaBreHWe KayecTBOM AaHHbIX» B pamMkax
NPOEKTOB UMK 3KOCKUCTEM BOMBbLUMX AAHHLIX, MOCKOMbLKY MOHATUA CTPATErM4ecKoro ynpaeneHns AaHHbIMU, YNpaBrieHus
Ka4ecTBOM [aHHLIX 1 ONEpPaTUBHOMO YNpaeneHua AaHHbIMU BLIXOAAT 32 paMKW 0BLIYHOMO UCMONB30BaHWUA AaHHbIX.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHUsl 0 COOTBETCTBUM CChINOYHLIX MeXOyHapoOHbIX CTaHOAPTOB HAaUWOHaNbHbLIM CTaHOAapPTaM

Tabnuua JA.1

Obo3Ha4YeHne CChINOYHOro CreneHb ObosHaveHWe U HaMMEeHOBaHME COOTBETCTBYLLEro
MeMayHapoaHoro cTaHaapTa COOTBETCTBUSA HauuoHaneHoro cTaHgapTa
ISO 8000-2 IDT [OCT P MCO 8000-2—2019 «KadecTBo AaHHbIX. YacTtb 2.
Cnosapb»

ISO/TS 8000-60 —_

ISO 8000-61 —

ISO/IEC 38500 IDT FMOCT P MCO/M3K 38500—2017 «HdopmMaLMOHHbIE TEXHO-
norun. Ctpaternyeckoe ynpasneHue T B opraHuzaunmy

*

ISO/IEC 38505-1 —_

*

ISO/IEC TR 38505-2 —

ISO 55000 IDT MOCT P 55.0.01—2014/MCO 55000:2014 «YnpasneHue ak-
TuBaMu. HaunoHansHasa cuctema craHgaptos. Obliee npea-
CTaBneHve, NPUHLUWMLI 1 TEPMUHOMOTUA »

ISO 55001 NEQ [OCT P 55.0.03—2021 «YnpaeneHuwe aktueamu. CuUcTembl
MeHemkMeHTa. HaunoHansHaa cuctema ctaHgaptoB. Pyko-
BOACTBO Mo npumeHeHuto 1SO 55001 »

*

ISO 55002 —

ISO/IEC/IEEE 42010 IDT MOCT P 57100—2016/ISO/IEC/IEEE 42010:2011 «Cucrem-
Has n nporpammMHas uHxeHepusa. OnucaHne apxMTEKTYpbI»

ISO/IEC 20546 IDT FOCT P MCO/MBK 20546—2021 «MHdopMaLMOHHBIE TEXHO-

norun. bBonblwre gaHHele. O630p 1 cnoBapb»

*

ISO/IEC 17789 —

MpumeyaHue — B HacToswWeln TabnuLe UCNonb30BaHbl CneaylolMe YCroBHble 0603Ha4YeHUA CTENEHN Co-
OTBETCTBWA CTAHOAPTOR:

- IDT — MOeHTUYHble CTaHOapThI;

- NEQ — HeakBMBaneHTHble CTaHAApPThI.

" COoOTBETCTBYIOLLWIA HALMOHAMNBHBLIA CTAHAAPT oTcyTeTayeT. [lo ero NpuHATWMA pekoMeHAyeTcs WCNoMb30BaTh
nepeeos Ha PyCCKWA si3blK AaHHOTO MEXOYHapO4HOro cTaHaapTa.
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