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YBEAOOMJIEHUE

J[IOKYMEHT HOCUT UCKIMYMTENBHO MHCPOPMALMOHHEBIN XapakTep 1 ABNSETCA akTyanbHbIM Ha faTy
pasmeLleHus.

TexHuyeckne xapakTepucTukun, NpuBeaeHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CNYXUTb
OCHOBaHMEM AN NpPeTeH3nN.

TexHnyeckme xapakTepucTUkM MOTyT OTNNYATbCS OT NPUBEAEHHbIX BCMEACTBME Mogudukauum
n3genuun.

TexHudeckne XapakTepuctmkm u  KOMMNneKkrauuda n3genun MOryT OblTb  N3MEHEHBI
npoun3BoanTenem 6e3 yBeAOMITEHUA.

JOKyMEHT He siBnseTcs nybnuyHoN OMepTON M He COAEPXWUT Kakux-nmbo o6s3aTenscTs
OO0 «CKAJTA-P».
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NEPEYEHb TEPMWHOB U COKPALLEHUN

TepMuH, cokpalleHue OnpegenexHne

ACID (aHrn. atomicity, consistency, isolation, durability) — Habop
TpeboBaHuWI K TpaH3aKLMOHHOW cucTeme, obecrneynBatoLLnin
Hanbornee HagéxHyl 1 Npeackasyemyto eé paboTty —
aTOMapHOCTb, COrNacoBaHHOCTb, U30MALUIO, YCTONYMBOCTb

API (anrn. Application Programming Interface) — Ha6op
WHCTPYMEHTOB M NPOTOKOSMOB AN B3aUMOAENCTBUA pasnnyHbIX
nporpaMm, No3BONSALLNIA NPUNOXEHNSIM 0BMeHMBaTLCA
AaHHBbIMU U PYHKUMSAMM 6e3 0603HaYeHNsT X BHYTPEHHEN

CTPYKTYpbl

Data Lake «03€epo gaHHbIX» — LIEHTpann3oBaHHOE XpaHunuLle, B
KOTOPOM MOXHO COXpPaHATb CTPYKTYPUPOBaHHLIE,
NOSTYCTPYKTYPUPOBAHHbLIE U HECTPYKTYPUPOBaHHbIE JaHHbIE B
NCXOOHOM BUAe

Data Lakehouse MmbpugHasa apxuTekTypa, KoTopasi coyeTaeT
MacLTabupyeMocTb, TMOKOCTb U HU3KYH CTOMMOCTb XPaHEHMS
AaHHbIX Ntoboro Tuna, xapakrtepHole anga Data Lake («o3epa
AaHHBIX»), CO CTPYKTYPUPOBAHHOCTbIO, HAAEXHOCTBIO
TpaH3akuun (ACID) 1 mowHbIMM cpeacTBaMm ynpaeneHus
AaHHbIMKY, Npucywmmn Data Warehouse («xpaHunuiyy
AaHHbIX»). [o3BongaeT paboTaTb CO CTPYKTYPUPOBAHHBIMUY 1
HECTPYKTYPMPOBAHHLIMU AAHHBIMW B €AVHON CUCTEME,
NoAAEpXunBas kak Bl-aHanuTtuky, Tak n MalwmHHOe oby4veHne

Data Warehouse «XpaHunuile AaHHbIX» — 3TO NPEAMETHO-OPUEHTMPOBAHHaS,
WHTErpupoBaHHas, HeM3MeHsieMasi U noaaepXusatoLlas
XPOHOJOMMI0 COBOKYMHOCTL AaHHbIX, MpeaHa3HavyeHHas ans
noaaepPXXKM NPUHATUSA YNpPaBNEeHYECKNX peLLeH, BbINOMHEHUS
CMNOXHbIX aHaNUTUYECKUX 3aNpOCOB, arpernpyoLmx GonbLune
06bEMbBI UCTOPUYECKUX AaHHbIX

Erasure coding MexaHn3m obecrneyeHnss 0TKa3oyCTOMYMBOCTM U COXPAHHOCTM
AaHHbIX, NPV KOTOPOM AaHHble pa3buBalTCa Ha PparMeHThbI,
Koaupytotca ¢ gobasneHmem nsbbITOHYHOM MHGOPMaLNn n
pacnpeaensoTcs No pasnuyHbIM y3rnam XpaHeHusl, YTo
NO3BONSET BOCCTAHOBUTbL MUCXOAHbIE AaHHbIE MPU NOTEpPe 4YacTu
parmeHTOB, 0becneymBas bornee BbICOKYHO HaOEXHOCTb Mpu
MEHbLUNX 3aTpaTax Ha XpaHEeHWe No CPaBHEHUIO C

pennukauuen

ETL (aHrn. Extract, Transform, Load) — npouecc, obecneunsaroLmii
nepeHoC 1 NOAroTOBKY AAaHHbIX AN AanbHENLWero
NCNoNb30BaHMWSA

JDBC/ODBC-uHTepdenc WHTepdericbl nporpammmpoBaHns npunoxexHun (API), koTopble

obecneynBaloT yHMBEpCcanbHOE B3aUMOAENCTBUE MPUMOXKEHUI
(Java — uepe3 JDBC, gpyrve asblkm — 4yepe3d ODBC) c
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TepMUH, coKpallueHue

OnpepgenexHne

pensaunoHHbIMM 6a3amMu AaHHbIX, NO3BONAS BbINOMHATL SQL-
3anpocbl HE3aBUCMMO OT KOHKpeTHon CYB[]

loT

(aHrn. Internet of Things) — «MHTepHET BeLlen», rnobanbHas
CeTb B3aMMOCBSI3aHHbIX YCTPOWCTB, KOTOPble CMOCOGHbI
obmMeHVBaTbCA AaHHBIMU Yepes UHTepHeT

MLAG

(aHrn. Multi-Switch Link Aggregation) — TexHonorus arperauum
KaHanoB, NO3BONALWAA OAHOMY U HECKONBbKUM JIMHKaM C
ABYX pa3HbIX CETEBbIX Y3M0B ObiTb 00beAMHEHHBIMY BMECTE
Takum 06pasom, YTO AN KOHEYHOro YCTPOMCTBA 3TO BbIrNAAUT
Kak OQUHOYHOE coeauHeHne

MPP

(aHrn. Massively Parallel Processing) — apxuTektypa
napannenbHbIX BbIYUCNIUTENBHbLIX CUCTEM, COCTOSLLNX U3
MHOXECTBa HE3ABMCUMBbIX Y3510B (CEPBEPOB), KaXabI N3
KOTOPbIX UMEET COBCTBEHHYIO ONepaTUBHYIO NaMsTh,
npoueccopsbl 1 anckn. ObpaboTka AaHHbLIX B Takon cucteme
(Hanpumep, B aHaNUTU4ecKnx 6asax AaHHbIX) MpoMCXoauT
nyTemM OQHOBPEMEHHOrO BbIMOMHEHUS onepaunii Ha Bcex y3nax,
4YTO NO3BOMSET 04eHb BbICTPO 06pabaTbiBaTh OrPOMHbIE
ob6bembl MHGOpMaLun

NFS

(aHrn. Network File System) — npoTokon ceTeBoro gocryna K
dannoBbLIM cucTeMam

NL-SAS

Hn3Ko060pOTHLIN SAS — TUN KECTKMX ANCKOB, B KOTOPOM
coveTaroTcd sHeproaddekTuBHbIE 1 Bonee aeléBbIe
MarHUTHble NnacTuHbl oT Nearline-anckoB (MCNonb3yembix B
0OonbLUNX MaccMBax XpaHeHUs) C BbICOKOMPOU3BOAMNTENBHOMN U
HagexHon SAS-anekTpoHukon. OnTuMarnbHOEe peLlleHne ans
CO3[aH1s IKOHOMWUYHbBIX CUCTEM XpaHeHnsa 6onblmMx 06 bEMOB
«XONOAHbIX» N PEAKO UCMONb3YEMbIX AaHHbIX, FOe BaXHbI
OanaHc mexagy CTOMMOCTbLIO, EMKOCTBIO M HAAEXHOCTbIO

ODS

(aHrn. Operational Data Store) — npegMeTHO-
opueHTupoBaHHasa 6a3a AaHHbIX, NpefHa3HadYeHHas ons
WHTErpaLmmn n xpaHeH1s akTyanbHbIX ONepaunoHHbIX AaHHbIX
N3 pasfyHbIX UICTOYHUKOB B NOYTM pearibHOM BPEMEHW.
CnyxuT ons BbINOMIHEHMS ONepaTMBHbIX 3aNpPOCOB U
OTYETHOCTK, 3aHUMAs NPOMEXYTOYHOE MONOXEHME MeXay
TPaH3aKLMOHHBbIMYM CUCTEMAMW N LLEHTPANTM30BaHHbIM
XpaHunuwem gaHHbix (Data Warehouse)

RAID

(aHrn. Redundant Array of Independent Disks) — n36bITou4HbIN
MacCuB HE3ABUCUMbIX HAKONUTENEN, TEXHOMNOI s
BMPTYyanu3auun gaHHbIX Ang 06 beauHEHNsT HECKOMNbKUX
dM3MYecKuUxX ANCKOBbLIX YCTPOMUCTB B NOrMYeCcKkMin Moaynb Ans
NOBbILLEHNSA 0TKAa30yCTONYMBOCTU N MPON3BOANTENBHOCTHN

SSD

(aHrn. Solid-State Drive) — T1n HakonuTensa AaHHbIX,
TBEPAOTENbHbLIN, NCNONb3yLWM hnew-namsaTb Ans XpaHeHus
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TepMuH, cokpalleHue Onpepenexue

nHpopmaumm. OTNryaeTcs KOMNaKTHOCTBIO N BbICOKON
CKOPOCTbIO YTEHUS U 3anvUCK AaHHbIX

UPSERT Onepauus B 6asax AaHHbIX, KoTopas 00beanHsaeT
PYHKLMOHANBbHOCTb OOHOBMNEHMIA M BCTABOK: NMO3BONSAET
BCTaBWTb HOBYIO 3aMuCb, ECMN OHA HE CYLLEeCTBYET, Un
0BGHOBUTL CYLLECTBYIOLLYIO 3aMWCb, ECIIM OHA YXKe CyLLecTByeT

Ad-hoc-aHanus Mmbknin, pa3oBbIA, UCCIeAOBaTENBLCKUIA MeTO aHanmaa
AaHHbIX, HanNpaBfieHHbI Ha peLleHne KOHKPETHbIX,
HenpeaBuOeHHbIX 3a4ay UM NOMCK OTBETOB Ha
cneundguyeckme BONPocCkl, KOTOpble He NPeayCMOTPEHbI B
CTaHOApPTHbIX OTYETax

bakeTupoBaHue MeTog opraHusaumm gaHHbIX BHYTPY NapTiumm (Mnn Bcen
Tabnuupbl) AnNg oNTMMU3aumn 3anpocoB, 0COOGEHHO CIUSIHUIA 1
BbIGOpOK. [laHHble pacnpenenaTca No PUKCUpoBaHHOMY
Konun4yecTBy "GakeToB" Ha OCHOBE X3LW-(PYHKUMM OT 3HAYEHUN
O[HOrO WNN HECKONbKMX cTonbuos. B otnuyme ot
NapTULUOHUPOBAHWS, KOTOPOE CO34aéT OTAEeNbHbIE Narnku
(ovpexTopun) Ansa pasHblix AUana3oHOB N 3HAYEHUIN OaHHbIX,
OakeTupoBaHue rpynnupyeT gaHHble B hainbl BHYTPUM OQHOWM
napTvuum, YTto noseonseT apdPEeKTUBHO OTCEKATb HEHYXHbIE
AaHHble NPY CKaHMPOBAHUKN U YCKOPSATL onepauumn coeanHeHns
Tabnuy,

b «basa gaHHbIX» — opraHM3oBaHHas COBOKYMHOCTb
CTPYKTYPUPOBAHHbIX JaHHbIX, XPaHSALLAACH B 3NEKTPOHHOM
BUAE U yrnpaensemasi cucteMon ynpasneHnsa 6asamm gaHHbIX
(CYB[). O6ecneunBaeT apPEKTMBHBIN CNOCOO XpaHEeHWUs,
06paboTKn, USMEHEHNA 1 N3BREYEHUS MHCpOPMALMK MO
3anpocy nosib3oBaTtenen Unu NPUNOXeHUN

rc NocynapcTBeHHbIE MHOPMALMOHHBLIE CUCTEMbBI — CUCTEMBbI,
KOTOpble CO3A4alTCH ANs peanu3aunm NoTHOMOYNIA
rocyapCTBEHHbIX OpraHoB 1 obecneveHns obmeHa
WMHopMaLMEn MeXay HAMK, a TakkKe B UHbIX YCTAHOBEHHbIX
denepanbHbIMM 3aKOHaMK Lensax

30K 3Ha4YMMbI OOBEKT KPUTUYECKON MHEOPMALIMOHHOM
NHAPACTPYKTYpPbI
nCrnax MHdopMaunOHHbIE CUCTEMbI NEPCOHANbHbIX AAaHHbIX.

CoBOKyNHOCTb MH(pOpMaumK, coaepxallencsa B 6asax gaHHbIX,
n obecneunsaroLLmnx eé obpaboTKy C MCNOSb30BAHMEM
NHOPMAaLMOHHbBIX TEXHOMOIMIA U TEXHUYECKUX CPeacTB

KnacTtep OTkasoycTonumBas apxmTektypa yHKumnoHana MawmHbl

MawumHa Habop annapaTHoOro 1 nporpammHoro obecrnedeHus B Buge
Mogynewn Ckana”p, coegMHEHHbLIX BMecTe Ansi obecnevyeHms
onpegenénHoro metoga 06paboTkm AaHHbIX UK
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TepMUH, coKpallueHue

OnpepgenexHne

npegoctasneHuns UT-cepsuca ¢ 3agaHHbIMU
xapaktepuctukamu. 3apernctpuposaHa B EPPPT]

Mogaynb

®PYHKUMOHaNbHO 3aBepLUEHHbIA KOMMMEKT
CKOHUIypmpoBaHHOro Ang BbINOMHEHMS 3a4aHHbIX (YHKLMIA
annapatHbIX W/unmn NPporpamMmMHbIX KOMMOHEHTOB, annapaTHbIX
y3noB u nporpammHoro obecneyvenuns (IMO), ohopmMneHHbIN Kak
camocTosTenbHas eguMH1La Npoaax co CBOMM Koaom (part
number) n CTOUMOCTbI0. ABNAETCH €AMHBIM U HEAENUMbIM
anemMmeHTom cneumdurkaummn. 3apernctpuposaH B EPPPT]

MyJ'IbTVITeHaHTHOCTb

MpepocTaBneHne N30nMpoBaHHOIO AOCTyNa K 06Lnm
pecypcam pasHblM apeHgaTopam, TO eCTb TeHaHTaMm. JT0
CBOWNCTBO NporpamMHoOro obecneyeHunsi, KOTopoe No3sosnseT
HEeCKOSbK1UM MOSfb30BaTENAM UM OpraHn3aLmsam Ucnonb3oBaTb
OLHY M TY XX€ NPOrpaMMHyt0 CUCTEMY UMW MPUIOXKEHNE. ITO
O3HayvaeT, YTO Kaxbli rnonb3oBaTenb UMEET CBON
COBCTBEHHbIN HAbOP OaHHbIX U HACTPOEK, HO BCE OHU paboTatoT
Ha 0QHOMN M TOW e nporpaMmmHon nnatdopme. ITo No3BondeT
9KOHOMUTb PECypChbl U yrpoLlaeT ynpaBneHne CUCTEMON, Tak
Kak agMUHUCTPaTOp MOXET YNpaBnATb BCEMU NOMb30BaTENSa MU
N NX OaHHbIMW B €QUHOM cucTeme

oC

OnepaumoHHasa cucrtema

MNAK

[NporpammMHo-annapaTHbIn KOMMMEKC

no

MporpammHoe obecneyveHne

[Nogcuctema

JNornyeckoe 06beAMHEHNE KOMMNOHEHTOB MO (PYHKLIMOHANbHOMY
NPU3HaKY, C Lienbko NOSICHEHNS COCTaBa U NPUHLMMNOB AeNCTBUS
MAK

MapTuumoHnpoBaHue

Pa3bunenune bonblunx Tabnul Ha bonee Menkue YacTtu ans
YCKOpPEHUS 3anpocoB 1 onTummusaumm padoTbl 6a3bl JaHHbIX

cyp[

Cuctema ynpasleHusa 0a3amu AaHHbIX

Yaen

BbluncnurensHbIN y3en (cepsep) unv ceTeBown y3en
(kommyTaTop) B coctaBe Moayns, B 3aBUCMMOCTY OT KOHTEKCTa

LWapavposaHue

PaspeneHune 6a3 gaHHbIX HA HE3aBUCUMbIE CETMEHTbI, KaXabl
N3 KOTopbIX ynpasnsaeTtcsa akzemnnsapom CYB[ Ha oToenbHOM
y3ne, obecne4nBatoLLlee pacnpeaenéHHble BblYNCIEHNS.
Mo3BonseT yny4ywntb MaclutabupoBaHne 1 NoBbICUTb
OT3bIBYMBOCTb cepBuca. bonbluasa 6a3a pasgensertcd Ha
HEeCKOIbKO YacTen, Ha3blBaeMbixX Lapaamu, pacnpeaensembix
no ApYyrnm y3nam n CBA3blBaeMbIX B OOHY CUCTEMY
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1. NPEOANCITIOBUE

1.1 OnucaHue fOKYMeHTa

OTOT TexHUYecKknin 0630p AaeT KOHUENTYanbHbIA N apXUTEKTYPHbIN 0630pbl MalmnHbI 60nbLInX
AaHHbIX Ckana” p MB[.X.

[loKyMeHT onucbiBaeT TO, Kak ONTUMW3MPOBAHHbLIE MPOrpamMMHO-anmnapaTHble KOMMIEKChI
OTBEYalT COBPEMEHHbLIM BbI30BaM, M okycupyeTca Ha MawuHe 60nblwuX AaHHbIX
Ckana”p Mb[.X.

1.2 AyauTtopusa

OTa b6powopa npegHasHaveHa anst CoTpyaHUKOB koMnaHum Ckana’ p, NapTHEPOB N 3aKa34MKOB,
nepen KOTOpPbIMM CTaBATCA 3adaun pas3paboTku, 3akynku, yrnpaBneHust Unu akcnnyaTauum
MawwuHbl 60onbluKnx gaHHbix Ckana” p MBA.X.

1.3 OG6partHas cBsA3b
Ckana’ p 1 aBTOpbl 3TOr0 AOKYMeHTa 6yayT paabl 06paTHOM CBA3W MO HEMY.

Cesxmtechb ¢ komaHaon Ckana’ p no anekTpoHHoun noyte MBD8@skala-r.ru.
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2. BBEAEHUE

MawuHa 6onbwux gaHHbiXx Ckana’p MBO.X — aTO nporpammMmHo-annapaTtHbIi KOMMIIEKC,
npegHasHavYeHHbI AN CO3[aHWUs LEeHTpanu3oBaHHOro M 6e30nacHoro XpaHunuiia AaHHbIX
(Data Lake), koHconuaupytowero uHgopmauuio nobon CTPYKTYpbl (CTPYKTYPUPOBAHHY!IO,
CNaboCTPYKTYPUPOBAHHYIO, HECTPYKTYPUPOBAHHYK) B OObEMax oOT TepabanT go neTtabanT.
MAK — cepTMdULUMPOBAHHBLIA M TOTOBbIN K  MPOMBILFIEHHON  3KCnnyaTaumMm  MpPOAYKT,
NOCTPOEHHbIM Ha 6a3e oTeyecTBeHHoW nnatdopmbl Arenadata Hyperwave (ADH; paHee —
Arenadata Hadoop). ApxuTekTypa HE MMEeT XECTKMX MEXCEPBMUCHbBIX 3aBUCUMOCTEN, 4TO
No3BONSAET pa3BepTbiBaTb TOMbKO HeobXoguMMble KOMMOHEHTbl B COOTBETCTBMM C 3agavamu
3aKasuyuka.

PelweHne BocTpe6GoBaHO B KPYMHbIX OpraHn3auusix, npeabsBnsolnX BbicokMe TpeboBaHus K
HaAEXHOCTU, MPOU3BOAUTENBHOCTM, 6€30MacHOCTU AaHHbIX U HEOBXOAMMOCTU NX KOMMNEKCHOro
aHanusa.

MawwuHa 6onbwmx aaHHbIX Ckana” p MB[.X o6ecneunBaeT CHMXXEHME COBOKYMHOM CTOMMOCTH
BnageHus (TCO) 3a c4éT rny0bokon HTerpauum onTMMmM3npoBaHHOrO annapaTHoro obecneveHnst
C nporpammHon nnaTtgopmon. TecHass B3auMHas aganTaumss KOMMOHEHTOB, TakuUX Kak
BblUMCNUTENbBHbIE Y3Mbl, BbICOKOCKOpPOCTHasA ceTb 25/100 6ut/c, a Takke Hakonutenn NVMe
SSD n HDD, no3BonseT He TOMbKO COKPaTUTb COBOKYMHbLIE pacxodbl, HO U AOCTUYb BbICOKOW
NPOV3BOANTENBHOCTH.

KntoyeBble 3KOHOMUYECKME npenmMmyLlecrtBa

= CHuUXeHue KanumarsbHbIX 3ampam: rnybokasa HTerpaunsi UCKnoyaeT
Heo6xoaUMOCTb B M3OBLITOYHOM 3anace no NPoU3BOAUTENBLHOCTU U AOMNOSTHUTENBHOM
obopynoBaHumn onst obecnevyeHms COBMECTUMOCTH

= CoKpauwjeHue 3KcniyamayuoHHbIX pacxodoe: npeasaputenbHas onTuMm3anmns u
npoBepka COBMECTUMOCTUN BCEX KOMMOHEHTOB 3HAYUTESBHO YMNPOLLAT NPoLecc
pa3BépTbIBaHUS, aAMUHUCTPUPOBAHNS N OOCNYXXMBAHUSI, SKOHOMSI BPEMSI U PECYpChl
cneumanncToB 3akas4dvka

= Onmumu3ayusi 3ampam Ha XpaHeHUe: NCMOoNb30BaHNe pa3HbIX TUMOB HaKoNuUTenen
ANSA «rOpAYMX» U «XONOAHBLIX» JaHHbIX, @ TaKke UHTemnnekTyanbHoe yrnpaBneHue mnx
XU3HEHHbBIM LMKNOM CHWXKAKT NoTpebrieHne anekTpoaHeprum 1 Harpysky Ha
NMHPACTPYKTYPY, Aenast XxpaHeHne 6onbLUMX 06BEMOB JaHHbIX Bornee 3KOHOMUYHbBIM

=  OKOHOMUYHasi MacwumabupyemMocmb: MOAYIbHAst apXUTEKTYpa NO3BONsET
HapalwmBaThb BbIYUCINTENBbHYH MOLLHOCTb M 0OBbEMbI XpaHeHUsa noaTanHo, Aobaensas
TONbKO HeobxoammMble Mogynu, 6e3 4OPOrocToALWen NOHOM 3ameHbl 060pyaAOBaHNS

B pesynbTaTte gocTuraeTcs BbiCOKkas NPOn3BoANTENBHOCTb Kak AN nakeTHoM 06paboTkun aHHbIX
C NoMoLb0 MHCTPpYMEHTOB Spark n MapReduce, Tak U ANA WHTEPaKTMBHOW aHanuUTUKN C
ncnonb3oBaHnem SQL-gBmxka Impala © uHTepakTuBHbIX 6nokHoTOB Zeppelin, npu
ONTUMWU3NPOBAHHBLIX COBOKYMHbIX 3aTpatax Ha NPOTSHKEHUU BCEro XXM3HEHHOro umkna MawuHbl
6onblmnx gaHHbix Ckana”p MbA.X.

KntoueBble TEXHOMNOrMYeckne npemmyLlecTBa

= EduHasi nnamgbopma Ons ecex 0aHHbIX: KOHCONMAAUMS CbipbIX AAHHbIX U3
pa3nunyHblx nctovyHukos (ERP, CRM, noru, gatuukm loT) B pacnpenenéHHon gannoson
cucteme HDFS ¢ BO3MOXHOCTBIO MX nocneaytoLlero npeobpasoBaHms, aHanmsa u
npeaocTaBneHns Yyepes eavHble nHtepdencol (Hive, Impala)
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= [omoeasi aHannumuy4eckasi cpeda: BO3MOXHOCTb BbINOMHEHWNSI CIOXHbIX 3anNpOCOB K
netabaritam AaHHbIX 3a ceKyHAbl (Impala), nccnegosaTenbCKOro aHanusa u
BMU3yanuaaumm (Zeppelin), a Takke NOCTPOEHUS BOCNPON3BOANMBIX paboymx NpoLeccoB
06paboTKM AaHHBIX U UX MHTErpauun ¢ BHELUHUMU cucTemamn (Sqoop)

= KoprnopamueHasi 6e3onacHocmb u ynpassieHue ocCmyrnom: BCTPOEHHbIE
MeXaHW3Mbl 3aLunTbl MHPOPMaLMK, BKIOYas LEeHTpanM3oBaHHoe ynpasreHue
nonuTUKamu 4OCTyna Ha ypoBHe gaHHbIX (Ranger), 6e3onacHbIn W3 A8 BHELWHNX
nogknoyeHn (Knox) n ctporyto ayteHTudpmkaumio (Kerberos). 3to nossonser
opraHu3oBaTb 6€30NacHy0 MynbTUTEHAHTHYIO paboTy pa3nUYHbIX KOMaHA C
N30NMPOBaHHbLIMN HAbopaMmM JaHHbLIX B pamMKax OQHOro Knacrepa

= [pomblwneHHass Ha0EXXHOCMb U ynpaeJsiieMocmb. apxXuTekTypa obecnevvsaeT
OTKa30yCTOMYMBOCTb Ha BCEX YPOBHAX — OT annapaTtHOro pe3epBnpoBaHns
KOMMOHEHTOB 4O aBTOMAaTU4ECKOro BOCCTaHOBIEHNSI AAaHHbIX 1 CEPBMUCOB B KNacTepe.
YnpaBneHue n MOHUTOPUHT XXM3HEHHOIO LMKITa KOMMIIEKCA OCYLLECTBIIAOTCS Yepes
efMHble oTedecTBeHHble naHenn Ckana” p NeHom n Ckana” p BusnoH, a takke
cpencTtea ynpasneHus nnatgopmon Arenadata (ADCM)

MporpammHo-annapaTtHble komnnekcbl Ckana’ p No3BONAOT opraHn3aumsam 6bICTPO pa3BepHYTb
NONHOMYHKUMOHANbHYO, 6Ge3onacHyo u MacwTtabupyemyto nnatdopmy ans pabotel C
GonbWMMM  AaHHbIMKW, COOTBETCTBYHOLLYIO TpeboBaHMAM perynsaTtopoB U BKIOYEHHYIO B
COOTBETCTBYIOLLNE PeecTpbl OTEYECTBEHHOM NPOAYKUMK. NporpaMMHo-annapaTHble KOMMNIIEKChI
Ckana’ p BKoYeHbl B EQNHBIN peecTp poCCUMINCKOM paamoanekTPpoOHHOM NpoayKuum n paboTtaroT
Ha MO, Bknto4éHHOM B peecTp MuHuundpbl PO.
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3. OTIIMMUTENBbHbLIE YEPTbI

MawuHbl Ckana’p ChnpoeKkTMpoBaHbl Ansi obecneyeHusi BbICOKOW MPOU3BOAUTENBLHOCTA U
OTKa30YyCTOMYMBOCTU B YCIOBUSIX MHTEHCUBHBLIX paboymx Harpy3ok. ApxuUTekTypa c rnyGokou
MHTerpaumen KOMMNOHEHTOB NO3BONSET NOAAEPKNBATL COMNACOBaHHbIE NOKa3aTeNu 3a4epXKkn 1
AOCTyMHOCTW. [nybokass uWHTerpauuss U BCTpevHass ONTMMU3auusi KOMMOHEHTOB  OT
nnaTcdopmeHHoro MO 40 MUKPOKOHTPONNEPOB B TECHOM TEXHONOMMYECKOM COTPYAHMYECTBE C
nx paspaboTymkammn oGecrneymBaloT BbicoYaliLlyo YCTOMYMBOCTL CO3AaBaeMblx MalumH.

= [poaykTbl Ckana’ p SBNSHOTCA CEPUMHO BbIMyCKaeMbIMU NPeAHACTPOEHHLIMU
MawwmHaMu 1 NO3BONSAOT OCYLLECTBATL ObICTPOE pa3BEpThiBaHME U BBOZ B
aKcnnyaTaumio

= MoaynbHbIn NpyHUMN obecnevymBaeT MHTErpaumo PasHOPOAHbLIX KOMMOHEHTOB UT-
MHQPaCTPYKTYpbl B e4uHYI0 nnaTdopmy npeanpusaTuim, kKopnopauuin n BeooMcTB

= Vcnonb3oBaHne YHUPULMPOBAHHbIX Y310B NO3BOSISIET NEPEONPEAEnsiTb X POnn Mexay
pasnMYHbIMM MOAYNSIMU U TMOKO NepecTpamBaTb MHPPACTPYKTYPY NpU N3MEHeHUM
Harpysku

= EanHble noggepkka n cepBUCHOE ODOCIyXMBaHME AN BCEX MPOAYKTOB NTMHENKN
Ckana’ p oT npousBoauTens obecneynBatoT onepaTMBHOE pa3peLleHne NHUNOEHTOB Ha
CTbIKE TEXHOJIOTNN

= BesycrnoBHoe cobntofeHe NPUHLIMINIOB O0TKA30yCTOMYMBOCTMU U MacLLTabmupyeMocTu Ha
YPOBHE apXMUTEKTYpPbl COOTBETCTBYET TpeboBaHMSM A1 UCNOMb30BaHNUS B KPUTUYHbBIX U
BbICOKOHArpy»KeHHbIX KOPNopaTUBHbIX U FOCYAAaPCTBEHHbLIX MH(POPMALIMOHHbBIX CUCTEMaX

= [lpumeHeHne MawuH Ckana’ p no3sonseT o6ecneynTb CHUXKEHNE COBOKYNHOM
ctommocTu BriageHus (TCO)

*  MawwuHbl 06nagaloT WMPOKMMU BO3MOXHOCTSIMU MacluTabupyemocTu, CnocoGHbI
XpaHuTb 1 obpabaTbiBaTb TepabanTbl AaHHbIX

= MexaHu3mbl pacnpenenéHHon ob6paboTkm N XxpaHeHNa AaHHbIX NO3BONSAOT
pacnpeaensiTb 3anpochl K AaHHbIM OQHOBPEMEHHO Ha BCe Y3Mbl CUCTEMbI A115 ObICTPOW
NOArOTOBKM pe3ynbTaToB

= EaunHaga nporpammHas nnatgopma Ckana’ p obecneumBaet ynpasneHme
aKcnnyaTtaumen n Nno3BonsieT MOHUTOPUTL paboTy KOMNOHEHTOB MaluHbI, a
WHCTPYMEHTbI OT KoMnaHun Arenadata no3songaoT ynpaenatb napametpamu CYB/,
cepBucamm 1 NpUNoXeHnamMmn, exogawmmm B cocras MNAK
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4. NOATBEPXXAOEHHAA BE3OINACHOCTb

4.1

OnepaunoHHblIe CUCTEMBI

MawwuHa 6onblmnx gaHHbix Ckana” p MBA.X noctaBnsieTcst ¢ ogHOM M3 cepTUOULNPOBAHHBIX
onepaumoHHbIX CUCTEM:

OC AnbTt 8 CIN (ceptndmkat PCTIK Ne3866 ot 10.08.2018, pencrayet go 10.08.2028)
PEQ OC (ceptudhukat PCTIK Ne4060 ot 12.01.2019, gencreyet go 12.01.2029)

Astra Linux Special Edition (ceptugukat ®CTIK Ne2557 ot 27.01.2012, gencreyeT
0o 27.01.2031)

OC Anbt 8 CI1

B cooTBeTcTBUM C HOPpMATUBHBLIM NPaBOBLIM akToM « TpeboBaHMsa 6e3onacHocTy MHopMaLUmm K
onepaumoHHbIM cuctemam» (PCTIK Poccuun, 2016), OC npegHasHadeHa ans:

obecneveHuns 1, 2, 3 knacca 3alULLEHHOCTN MHPOPMALMK, HE COCTaBNSIOLLIEN
rocyfapCTBEHHYIO TalHy, cogepXallenca B rocygapCTBEeHHbIX MH(POPMaLNOHHbIX
cuctemax

obecneyeHuns 1, 2, 3 knacca 3aLULLLEHHOCTU aBTOMATU3NPOBAHHOW CUCTEMbI
yrnpasneHus

obecne4veHns 6e30nacHOCTM 3HAYMMbIX OOGBHEKTOB KPUTUYECKON MHEOPMaLMOHHOM
NHGPaCTPYKTYpbl 1, 2, 3 KaTeropun 3Ha4MMocCTn

npuMeHeHnAa B VIHCbOpMaLI,I/IOHHbIX cucrtemax obuiero nonb3oBaHusa 2 Knacca

obecrne4yeHns BbINOMHEHUs nporpamMmm B 3aLlUNLLLEHHON cpene

OC cooTtBeTcTBYET TPEbOBaHNSAM CreayoLwmnx HOPMaTUBHBIX JOKYMEHTOB:

«TpeboBaHusa 6e3onacHOCTM MHpopMaLmMmM K onepaunoHHbiM cuctemam» (PCTIK
Poccuu, 2016) n «lMpodunb 3awmTbl onepaumMoHHbIX CUCTeM Tuna A YeTBEepTOro Knacca
sawmTtbl. UT.OC.A4.M3» (PCTIK Poccum, 2017) no 4 knaccy 3almThbl

«TpeboBaHus no 6e3onacHOCTU MHOPMaLUKM K CpeacTBaM KOHTENHepU3aunm»
(PCTIK Poccun, 2022) no 4 knaccy 3awuTbl

«TpeboBaHMsA no 6e3onacHOCTM MHOPMaLMKN K CpeacTBam BUpTyanusaumum»
(PCTIK Poccun, 2022) no 4 knaccy 3awuTbl

«TpeboBaHusa no 6e3onacHOCTU MHOPMaLMK, yCTaHaBNMBarLMe YpOBHM JOBEPUS K
cpencTeBaM TEXHUYECKON 3aWwuTbl MHAOPMaLMKU 1 cpeacTBaMm obecneyeHus
6esonacHoOCTM MHPOPMaLUMOHHLIX TexHonornn» (PCTIK Poccun, 2020) no 4 ypoBHIO
aosepus

«TpeboBaHusa no 6e3onacHOCTN MHOPMaLUKN K cUcTemam ynpasneHus 6asamm
AaHHbIx» (PCTIK Poccum, 2023) no 4 knaccy 3awuThbl

PEL OC

Mo>XeT NpUMEHSITbCS ANS 3aWmUTbl MHOpMaLuK B:

3HaYUMbIX OO BbEKTAX KPUTUYECKON MHAPOPMALMOHHON MHAPACTPYKTYpbl 1 kKaTeropumm
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rocyaapCTBEHHbIX MHOPMaLUMOHHbIX cucTeMax 1 knacca 3alUmLEHHOCTU

aBTOMaTU3NPOBAHHBLIX CUCTEMaX yrnpaBlieHUA Npon3BoaCTBEHHbIMU U
TEeXHOJT0Orm4eCKkMmMm npoueccamm 1 knacca 3awmLEHHOCTH

MHOPMALMOHHbBIX CUCTEMAaX NEPCOHAarbHbIX AAaHHbLIX NPU HEOBX0ANUMOCTU
obecneveHmns 1 ypoBHS 3aLLULLEHHOCTU NEPCOHANbHbIX AaHHbIX

MHPOPMALIMOHHbBIX cMCTEMax ObLLEero Nonb3oBaHus 2 Krnacca

oC COOTBETCTBYET Tpe6OBaHVIFIM crnegyrowmnx HopMaTMBHbIX JOKYMEHTOB!

«TpeboBaHusa 6e3onacHOCTM MHpopMaLmmM K onepaunoHHbiM cuctemamy (PCTIK
Poccun, 2016) n «Mpodunb 3awmnTsl onepaumoHHbIX cUcTeM Tuna A 4eTBepToro Knacca
sawmTtbl. UT.OC.A4.1M3» (PCTIK Poccumn, 2017) no 4 knaccy 3alumThbl

«TpeboBaHusa no 6e3onacHOCTU MHAOPMaLMK K cpeacTBaM KOHTENHepu3aunum»
(PCTIK Poccum, 2022) no 4 knaccy 3awmTbl

«TpeboBaHusa no 6e3onacHOCTU MHOPMaLMK K cpeacTBamM BUPTyanuaauumn»
(PCTIK Poccun, 2022) no 4 knaccy 3awuTbl

«TpeboBaHusa No 6e3onacHOCTN MHGOPMaLUK, yCTaHaBNMBaOLLME YPOBHN A0OBEPUS K
CpeAcTBaM TEXHMYECKOM 3alnThl MHopMaLmm n cpeacteam obecneveHns
6e3onacHocTn nHpopmaumoHHbIX TexHonornny (PCTIK Poccun, 2020) no 4 ypoBHIO
AoBepus

Astra Linux Special Edition

MoxxeT NpUMeHATLCA AN4 3aWunTbl MHOpMaLnn B:

MHPOPMALIMOHHLIX CUCTEMAX, HE NpedHa3Ha4YeHHbIX Ans 06paboTkn cBeaeHUI
rocyapCTBEHHOWN TalHbI

rocyjapcTBeHHbIX UHOPMAaLIMOHHBIX cucTemax 1 Knacca 3alméHHOCTH

aBTOMAaTU3MPOBaHHbIX CUCTeMaX yrnpaBneHUst NPON3BOACTBEHHbLIMU
N TEeXHOMOrMYeckUMM npotieccamm 1 knacca 3alUmLLEHHOCTH

MHPOPMALIMOHHbBIX CUCTEMAaX NepcoHarnbHbIX AaHHbLIX NPU HEOBXOAMMOCTM
obecrneyeHunst 1 ypoBHS 3aLLMLLEHHOCTU NEPCOHanbHbIX AaHHbIX

MHPOPMALIMOHHBIX cMCTeMax obLLEero Nonb3oBaHus 2 knacca

oC COOTBETCTBYET Tpe6OBaHVIFIM cnegyrowmnx HopMaTMBHbIX JOKYMEHTOB!

«TpeboBaHua GesonacHOCTM MHOpMaLMK K onepaumoHHbIM cuctemam» (PCTIK
Poccuu, 2016), «lMpodunb 3awmTbl onepaumoHHbIX cucTemM Tuna A nepBoro Knacca
3awmTbl. UT.OC.A1.M3» (PCTIK Poccun, 2017) no 1 knaccy 3awmtbl 1 «lMpodunb
3awmtbl OC T1Na A BToporo knacca 3awmtbl. UT.OC.A2.MN3» no 2 knaccy 3awmTbl

«TpeboBaHusa no 6es3onacHOCTN MHOPMaLMKN K CPeAcTBaM KOHTENHepu3aunum»
(PCTIK Poccum, 2022) no 1 knaccy 3awmThbl

«TpeboBaHua no 6es3onacHOCTN MHOPMaLIMK K CpeacTBaM BMpTyanu3auum»
(PCTIK Poccum, 2022) no 1 knaccy 3awuThbl

«TpeboBaHusa no 6e3onacHOCTN MHOPMaLMK K cucTemam ynpasneHus 6asamm
AaHHbIX» (PCTIK Poccum, 2023) no 1 knaccy 3awmTbl
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= «TpeboBaHusa no 6e3onacHOCTN NHGOPMaLUK, yCTaHaBNMBAOLME YPOBHU JOBEPUS K
CpeAcTBaM TEXHUYECKON 3alumTbl MHopMaummn n cpeacteam obecneyeHums
©e30nacHOCTN MHOPMaLMOHHLIX TexHonornny (PCTIK Poccum, 2020) no 1 ypoBHI0
aosepus

4.2 Tnatdopma

MawwuHa 6onblwux gaHHbix Ckana” p MBI.X ucnonb3yet ceptudmumnpoBaHHyo nnatdopmy
Arenadata Hyperwave (Ceptndmkat @CTIOK Ne4821 ot 13.06.2024, pencrteyeT 4O
13.06.2029).

lMnatdopma MOXeT NPUMEHATLCA AN4 3alUUTbl MHOPMaLMN B:
"  rOCyAapCTBEHHbIX MHPOPMALMOHHBIX cucTeMax 1 knacca 3awuwéHHOCTH
" MHOPMALMOHHBLIX CUMCTEMAX NepPCOHanbHbIX AaHHbIX 1 YPOBHSA 3aLLULLEHHOCTH
" 3HAYUMbIX OObEKTaX KPUTUHECKON MHCPOPMALIMOHHON MHGPACTPYKTYpbl 1 KaTeropun

" aBTOMaTU3NPOBaHHbIX CUCTEMaAX yrnpaBleHna Nnpon3BoOACTBEHHbIMU U
TeXHOJTorm4eCKknMmMmm npoueccamm 1 knacca 3aWmLLEHHOCTH

= MH(OPMALMOHHBIX CUCTEMAXx 2 Krnacca o6LLEero norb3oBaHus

Mnatdpopma cooTBeTCTBYET TpeboBaHMAM HOPMATMBHOIO [JAOKYMeHTa «TpeboBaHust no
6e3onacHOCTM MHOPMaLUK, YCTaHaBNUBAOLWMNE YPOBHMU OOBEPUSt K CPEACTBAM TEXHUYECKOM
3aWwmnTbl  WHopmaumm UK cpeactBaM  obecneveHus 6e30MacHOCTM  MHPOPMALMOHHbBIX
TexHonormny» (PCTIK Poccun, 2020, npukas Ne 76) — no 4 ypoBHIO JOBEPUS.

4.3 CpeacTBa 3aWUTbI

O6ecneunBaeTcs nomnHas coBmecTumocTe MawwmHbl 6onbwnx pgaHHbix Ckana’p MBO.X c
HaNoXeHHbIMM CPeaCcTBaMun 3aLUMUThbI:

= aHTMBUpPYCHOEe cpeacTso 3awmThl Kaspersky Endpoint Security ansa Linux
(ceptndukat PCTIK Ne2534 o1 27.12.2011, penctyeT 0o 27.12.2030)

= cpencTBo goBepeHHown 3arpy3ku NAK «Cobonb» Bepcus 4
(ceptndukat PCTIK Ne4575 ot 19.08.2022, penctyet Ao 19.08.2027)

= cuctemMa eanHon ayTeHTUduKaumm Avanpost FAM
(ceptndomkat PCTIK Ne4492 ot 13.12.2021, penctyeT Ao 13.12.2026)

Kaspersky Endpoint Security ans Linux
MO mMoxeT NpUMeEHATLCA ANg 3aluTbl MHOoOpMaUmn B:
= rocygapcTBeHHbIX MHPOPMaLUUNOHHBIX cucTemMax 1 knacca 3almwEHHOCTH

*  MHOPMAaLMOHHbBIX CUCTEMAX NEPCOHarnbHbIX AaHHbLIX NPU HEOBX0ANMOCTU
obecneyeHns 1 ypoBHS 3aLUMULLEHHOCTU NEPCOHANbHbIX AaHHbIX

" 3HaYUMbIX OOBbEKTaAX KPUTUHECKON MHPOPMALIMOHHON MHGPACTPYKTYpbl 1 KaTeropun

*  aBTOMaTU3UPOBAHHbIX CUCTEMAX yNpaBneHnsi NPON3BOACTBEHHLIMM
N TEXHONOrMYECKMMHM npoLeccamm 1 Knacca 3almwEHHOCTH

"  MH(OPMAaLMOHHbIX cucTemMax obLuero nonbL3oBaHWs 2 Knacca
MO cooTBeTCTBYET TPEOOBAHUAM CNEAYIOLLNX HOPMATUBHBIX JOKYMEHTOB:

= «TpeboBaHusa no 6esonacHOCTN MHpOPMaLUK, yCTaHaBMMBAKOLLME YPOBHU JOBEPUS K
cpeacTBaM TEXHUYECKON 3awuTbl MHGOPMaLMKU 1 cpeacTBaM obecneyeHus
B6esonacHoCcTM MHOopMaUNOHHBIX TexHonornn» (PCTIK Poccuu, 2020) — no 2 yposHIO
Aosepus
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«TpeboBaHua K cpeacTBaM aHTUBMpYCcHoM 3awuTbl» (PCTIK Poccun, 2012)

«[Mpodmnb 3aWwmThl CpeacTB aHTUBUPYCHOW 3awwmThl TUNa b 2 knacca 3awwmTbl.
UT.CAB3.62.13» (®CT3K Poccun, 2012)

«lpodunb 3aWnTbl CPeaCcTB aHTUBUPYCHOW 3aLUMTbI TUNa B BTOPOro Knacca 3alunTol.
NT.CAB3.B2.1M3» (PCTIK Poccuu, 2012)

«[lMpodnnb 3aWmTLl CpeacTB aHTUBMPYCHOW 3awwnTbl TUNa [T BTOPOro knacca 3alumThbl.
NT.CAB3.I'2.INM3.»

«TpeboBaHuUs K cpeacTBaM KOHTPOSS CMEHHbIX MALLMHHBIX HOCUTENe MHopMaLmmy»
(PCTIK Poccuum, 2014)

«Mpodunb 3awmTbl CPEACTB KOHTPOSS NOAKITHOYEHNST CMEHHbBIX MALLUMHHBIX HOCUTENEN
nHpopmaumm BToporo knacca 3awmtbl. UT.CKH.M2.M3» (PCTOK Poccuu, 2014)

«Cobonb» Bepcus 4

MO MoXeT NPUMEHSITLCA ANs 3aLUTbl MHGOPMaLMK B:

rocyaapCrtBeHHbIX VIH(*)OpMaLI,I/IOHHbIX cuctemax 1 knacca 3alnLLEHHOCTH

MHPOPMALIMOHHbIX CUCTEMAX NepCcoHarbHbIX AaHHbLIX NP HEOBXOAMMOCTM
obecrneyeHunst 1 ypoBHS 3aLLMLLEHHOCTU NEPCOHanNbHbIX AAaHHbIX

3HaYNMbIX OO BbEKTAX KPUTUYECKON MHPOPMALMOHHON MHAPACTPYKTYpbl 1 kaTeropun

aBTOMAaTM3MpPOBaHHbIX CUCTEMAX yrNpaBneHns Npon3BOACTBEHHLIMA U
TEXHOMOrM4YeckMMu npoueccamm 1 Knacca 3allnLLEHHOCTH

MHPOPMALIMOHHLIX CUCTEMAaXx 0bLLEro NoNb3oBaHMsA 2 Knacca

no COOTBETCTBYET TpeGOBaHI/IFlM cnegyrowmnx HoOpMmaTUBHbIX JOKYMEHTOB!

«TpeboBaHusa no 6e3onacHOCTN NHOPMaLUK, yCTaHaBNMBaOLLMEe YPOBHM JOBEPUS K
CpeacTBaM TEXHUYECKOM 3alunTbl MHopMaLmm u cpegcteam obecneveHns
6esonacHoCcTM MHOpMaUNOHHLIX TexHonornn» (PCTIK Poccun, 2020) — no 2 yposHIO
aosepus

«TpeboBaHusa k cpeacTeam gosepeHHon 3arpyskuy» (PCTIK Poccuu, 2013)

«lMpochunb 3awmTLl cpeacTsa JOBEPEHHOW 3arpy3ku ypoBHsS 6a30BOM CUCTEMbI BBOAA-
BbIBOAA BTOPOro knacca 3awmtel. UT.CO3.YB2.M3» (PCTIK Poccun, 2013)

Avanpost FAM

MO moxeT NpUMeEHATLCA ANg 3aluTbl MHoOpMaumn B:

rocyjapcTBeHHbIX UHOPMAaLIMOHHBIX cucTemax 1 Knacca 3almiEéHHOCTH

MHAOPMALIMOHHBIX CUCTEMAX NepPCOHarbHbIX AaHHbLIX MPY HEOOXOANMOCTH
obecneyeHns 1 1 2 ypoBHA 3aLUULLEHHOCTU NEPCOHANbHbIX 4aHHbIX

3Ha4YMMbIX OOBbEKTax KPUTUYECKON MHOPMALNOHHOM MHAPACTPYKTYpbl 1 KaTeropum

aBTOMAaTM3MPOBAHHbIX CUCTEMAX YNpaBNeHNs NPON3BOLACTBEHHbIMU U
TeXHonorn4ecknumm npoveccamm 1 knacca 3auéHHOCTM

MO cooTBeTCTBYET TPEOOBAHNSAM CNEAYIOLLNX HOPMATUBHbBIX LOKYMEHTOB:

«TpeboBaHusa No 6e3onacHOCTN MHOPMaLUK, yCTaHaBNMBatoLLME YPOBHN J0OBEPUS K
cpeacTeBaM TEXHUYECKOM 3awmuThbl MHOPMaLMKN 1 cpeacTBaMm obecneyeHus
6e3onacHocTn MHopMaunoHHbIX TexHonornn» (PCTIK Poccun, 2020) — no 4 ypoBHIO
AoBepus

16 n3 50



MawwuHa 6onblmnx gaHHbIX Ckana” p MBA.X. TexHu4yeckmun o630p

5. IPUHUUMNbI CO3OAHUA U UCTOJIb3YEMbIE
KOMIMOHEHTDI

[Ons obecnedeHns MakcumaribHONM HaAEXHOCTU U MPOU3BOAUTENBLHOCTU NPU MPOEKTUPOBAHUN
MawuHbl 6onbwKnx AaHHbIX Ckana” p MB[.X 6binun 3anoXeHbl NPUHLUMILI, COOTBETCTBYIOLLNE
NYYLWNM UHXEHEPHBIM MPaKTUKaM MUPOBOIO YPOBHSI.

TexHonorn4yeckue NnpUHUUNbI

= Pe3epsupoeaHue Kpumu4ecKkux KOMIMOHEeHMOB8: KIto4eBble anemMeHTbl MalwuHblI,
BKIIOYASA YNPaBnsaoLmMe CEPBUCHI, CETEBbIE NYTN U TOYKU NMUTAHUSA, UMEIOT pe3epBHbIE
Konuwu. 3TO rapaHTMpyeT, YTO OTKa3 OQHOro afieMeHTa He NPUBOAMUT K OCTaHOBKE
paboTbl BCen MalumnHbI

= Omka3oycmoliqueocmb Ha OCHoge MOOy/IbHOU apxumeKkmypbi: MawunHa
nocTpoeHa 13 PyHKLUMOHANbHO 3aKOHYEHHbIX U TUNU3upoBaHHbIX Mogynen. YéTtkoe
pacnpeaeneHne ponen n ctparermdyeckoe oyonmposaHne yHkunn mexay Mogynsamm
MO3BOJISAET COXPaHATb NpeAcka3yeMblii YpOBEHb NMPOU3BOANTENBHOCTU M OOCTYMNHOMO
00BbEMa xpaHeHUs, a Takke NpodosLKkaTbh NPegoCTaBNsATL CEPBUC, AaXe ecnun
otaeneHbIn Mogynb unu ero 4acTtu BelQyT U3 CTPOSI

= [lpouzeodumesnibHOCMbL 3a CYEM ONMMUMU3UPOBAHHBLIX KOMIMTOHEHMOE:
MCMOSb3YHTCSA TOSMBKO MOMHOCTLI COBMECTMMbIE U BbICOKOMNPOU3BOAMTENbHbIE
OTEYECTBEHHbIE KOMMOHEHTbI, NPOLLE/LINE BCECTOPOHHIOW NPOBEPKY M OTNAaAKy B
YCNOBUAX pearnbHbIX Harpy3ok, YTo obecneymBaeT MakcMarbHY CKOPOCTb 06paboTKu
[aHHbIX

= [opu3oHmanbHass MacuwmabupyemMocms: NpU yBENUYEHNN 06BbEMA JAHHBIX NN
BbIYMCNIUTENBHON HArpy3kn cucteMa MaclutabupyeTcsa nyTém nuMHenHoro nobaBneHms
HOBbIX y3r10B 1 Moaynewn, 6e3 Heob6xo4MMOCTM NONHON 3aMeHbl 060pya0BaHMSA UK
CINOXHOW pekoHUrypaumm

TexHu4yeckme peleHnA

= KoHcpurypauuna MawmHbl rmbKko HacTpamBaeTcs Nog KOHKpeTHble NoTpebHocTn BusHeca
3a CYET MCNONb30BaHMA CTaHAApPTU3NPOBaHHbLIX Mogynen, npegHasHayYeHHbIX 4115
YETKO onpeaenéHHbIX PyHKUMI. YNpasneHue n HabnogeHme 3a BCEMU KOMNOHEHTaMu
ocyulecTernseTcsa Yepes cobctBeHHoe cneynanusmposaHHoe MO Ckana’ p

= Kaxgbli y3en 1 KOMNOHEHT NPOXOANT MHOrOYPOBHEBbLIE MPOBEPKN ELLE Ha aTane
Npoun3BOACTBA, YTO rapaHTUpyeT HaéXHoCTb Bcen MawuHbI nNpu BBOAE B
aKcnnyaraumio

= Bce annapaTtHbie 1 NporpaMMHbI€ KOMMOHEHTLI rIy60KO aganTupoBaHbl ApYr K Apyry,

YTO MCKMYaeT NpobremMbl COBMECTUMOCTU U NOBbILaeT 0bLyo apdeKTUBHOCTb
peLleHns

CnporHosnpoBaHHasi Harpyska
= [lpon3BoguTENbLHOCTL MOXHO BbiIbUpaTb, Noabupasa HyxxHoe konmyecTso Moaynen

= Bce yanbl B3aMMoaencTByOT Mexay cobon ¢ 0anHaKoBOW CKOPOCTbIO
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BbloeneHHasa ceTb BHYTPEHHEro B3anMoaencTBus

= BbICOKOCKOPOCTHasi M  OTKa3oycToMumBasi CeTb BHYTPEHHEro B3auMOAEeWNCTBUS
obecneynBaeT BbICOKOCKOPOCTHON OOMEH faHHbIMU MeXay y3namu

= [lapannenbHass o6paboTka 3anpocoB Ha Yy3nax Mo3BOMsSieT  CyMMUpoOBaTb
BbIMUCIUTENBbHBIE MOLLLHOCTM BCEX Y3II0B, y4acTBYOLIMX B 06paboTke 3anpoca

5.1 KomnoHeHTbl ADH ans xpaHeHUs AaHHbIX

5.1.1 HDFS

dannoBasa cuctema, npegHa3HavYeHHast 4ns xpaHeHusa dannos 6onbwnx pasmepos, NO6GNOYHO
pacnpefenéHHblXx Mexay Yyarnamu BbluMCNUTENbHOro knactepa. Kaxabih y3en AaHHbIX
B3aMMOAENCTBYET TOSMIbKO CO CBOMMW BHYTPEHHUMM HakonuTensmu. LlenocTHOCTb OaHHbIX B
HDFS o6GecrneunBaetcsa BCTPOEHHbIMN MexaHu3Mamu dannoBon cuctembl. Bo Bpemsa 3anucu
AN kaxxgoro 6noka gaHHbIX BbIMUCNSETCA KOHTPOMbHaA CyMmMa, KOTopas COXpaHseTcsl BMECTE C
AaHHbiMK. [py nocneayowem YTEHUM NMPOUCXOAMT NPOBEepKa KOHTPOSbHbIX CyMM. B cnydae
oBHapyxeHusa noBpexaeHus ©Onoka [AaHHbIX cucTemMa aBTOMATUYECKM WHULUUPYET ero
BOCCTaHOBIIEHME N3 COOTBETCTBYIOLLEN Pennnki. ATOT nNpouecc ocyllectTenaeTca 6e3 yyactus
NPUKNagHbIX NPUIOXKEHWIA.

IP CeTb
DB DB DB DB
JIlokanbHoe
XpaHeHune

HDFS

PucyHok 1. Apxumekmypa 6e3 obwux pecypcoe (shared nothing)

PucyHkn 1 n 2 otobpaxatot apxutektypy HDFS. Ctonkm — nornyeckoe obbegmHeHne y3nos
AaHHbIX COrnacHoO ceTeBou TOMOSOrnK Knacrepa.

Onepauuu c
MeTafjaHHbIMU Y3en umeH MeTapaHHble (Name, replicas,....):
==
(NameNode) /hime /foo /data,....

Y3en gaHHbIX BnoyHble Y3en gaHHbIX
(DataNode) onepauuun (DataNode)
‘ Pennukauunsa :
Read D D D L‘? D‘ 'D D D D
O (|0 m H

| J | J

3anucb m

PucyHok 2. Apxumekmypa HDFS
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Pennukauua gaHHbIX

Pennukauma nossongeT rapaHTMpoBaTb 3awWuTy OT OAMHOYHbIX cboeB. Cxema pennukauum
nokasaHa Hmke (PucyHok 3). MpuHuun paboTbl pennukauum:

= y3en umén (NameNode) BbIGrpaeT HOBbIE y3nbl AaHHbIX 115 pa3MeLLEeHMsa pennmK

= cepsep WMEH BbINOSTHAET 68HaHCVIpOBKy pasMeLlleHnd AaHHbIX NO y3l1iaM U CoCTaBldeT
CMNMUCOK y3noB And pennukaunmn

= cTpaTervs pasmeLleHns KONUin aHHbIX B KnacTepe CTPOUTCA Ha NpuHUune
pacnpegeneHnsa Konum no pasHbiM annapaTtHbIM CToOMKaM ANg 3almThl OT UX MNOSHOro
oTkasa. [lepBas konua 6rnoka faHHbIX CO34aETCA HA CepBeEpPE-UCTOYHMKE 3annucu unu,
npv BHELLHEN 3anncu, Ha cnyyanHo BblbpaHHOM cepBepe. BTopas konusa ob6a3aTenbHo
pasMeLllaeTcd Ha cepBepe B APYron CTONKE TOro Xe gata-ueHTpa. TpeTba Konua
HanpaBnAeTCs Ha cepBep B CTOWKE, OTNIMYHOM OT ABYX NpeablayLumX.

Kputnyeckn BaxkHbiM ycrnoBuem Ansa paboTbl 3TOW cTpaTerMm sBnAeTcs npenBapuTenbHas
HacTporika OCBEAOMIIEHHOCTM KnacTtepa 0 hn3nyYeCcKor TONoONormn pasMmeLleHns obopyaoBaHns
3akasyumka. VIHdopmaums 0 NpuHaLnexXHOCTU KaXaoro cepsepa K KOHKPETHOM CTOMKE U LEHTPY
00paboTKM OaHHbLIX MO3BOMNSET CUCTEME aBTOMAaTMYECKU BbIMOSHATL MpaBuiia pasMeLleHus,
obecrneynBass TeM cCaMbiM BbICOYAWLUNA YPOBEHb OTKa30yCTOMYMBOCTM W 3adpekTuBHOE
NCMNonNb3oBaHNe ceTeBON MHMPPACTPYKTYPbI.

1 Yzen A Yzen B YzenC Yzen D YsenE
[z ] N 1 1 N 1
3 |:> 4 3 3 3

5

BxopgHon
dain

PucyHok 3. Cxema pacripedeneHusi 0aHHbix Ha HDFS

5.1.2 Iceberg

3710 OTKpLITEIN hopmaT Tabnuy, Ans noctpoeHus apxuTekTtypbl Data Lakehouse, koTopbin
nobasnseT B 03epo AaHHbiX nogaepxky ACID-TpaH3akumii, BO3MOXHOCTb BbIMOSHEHMWS
3anpocoB K UCTOPUYECKMM COCTOSIHMSIM AaHHbIX (NyTewwecTBne BO BpeMeHu) u 6e3onacHyro
aBonwouMio cxembl Tabnuy 6e3 HeobxoouMOCTM nepenucbiBaTb AaHHble. Iceberg pelaet
npobnembl oTcnexueaHnsa GannoB M XECTKOro CEKUMOHMPOBAHMUS, KOTOpble XapakTepHbl ANns
TpaguUMOoHHbIX Tabnuy B Hive. YnpaenseT meTagaHHbIMK U pannaMmm gaHHbIX, obecnednBas
HaOEXHOCTb M COrnacoBaHHOCTb. [lpumeHseTcs Ana nocTpoeHus MacwTabupyemblx «03€p
AaHHbIX» (Data Lake) ¢ nopgaepxkon onepaumn UPSERT n «BpeMeHHbIX nyTewwecTsuny (time
travel).

KnoyeBble cBOMCTBA
=  ACID-cemaHTUKa

= CHumMkM (snapshots) n gocTyn K UICTOPUYECKMM BEPCUAM AaHHbIX B onpenenéHHble
MOMEeHTbI BpeMeHu (travel back in time)
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= CkpblTe NapTMLUNOHUPOBAHMS OT NoNb3oBaTens
= BblCcoKas NPOM3BOANTENBHOCTb NPU YTEHUW 3@ CYET NPOABUHYTLIX MeTadaHHbIX

5.1.3 HBase

PacnpenenénHada, macwrtabupyemas NoSQL 6asa pgaHHbix, paboTatowas noepx HDFS.
MaoeanbHO nogxogouT Ans NpUIioXeHun, Tpebytowmx ObICTporo goctyna K 6onbwumMm obbémam
CcnaboCTPYKTYpMpPOBaAHHbIX AaHHbIX.

KntoueBble cBONCTBA
= XpaHeHue AaHHbIX B BUAE Tabnumy ¢ BO3MOXHOCTLIO MPON3BOSIbHOrO JOCTYNa Mo KoYy
= CTporas cornacoBaHHOCTb B npegenax ogHON CTPOKM
= ABTOMaTU4eckoe LapampoBaHme u 6anaHcMpoBKa Harpysku
= [opu3oHTanbHasa macliTabupyeMocTb 3a cHET AoOaBneHUs y3roB
= [logoepxka BEPCUOHHOCTU LAHHBIX U BPEMEHHbIX METOK
=  WHTerpauusa ¢ Hadoop-akocuctemon (MapReduce, Spark)
= BO3MOXHOCTb onepaumin YTeHus/3annucu B pexrme, 6rM3kom K pearibHOMYy BpeMeHU

5.1.4 Ozone

Ozone — 310 MacwTabupyemoe, pacnpeaenéHHoe 1 0TKa3oycToNYMBOE OO HLEKTHOE XpaHMnumLLe
ana Hadoop, npegHasHayeHHoe ANs ynpaBneHuss munnvapgamm o0bekToB AaHHbiX. OHO
pononHseT HDFS, npegoctasnas nogaepxKy 06 beKTHON NapagurMbl XpaHeHUS LaHHbIX BMECTe
C COBMECTUMOCTbIO C (panrioBoM CUCTEMOW, YTO AenaeT ero uaeasrnbHbIM peLleHneM Aans
COBPEMEHHBbIX "03ép OaHHbIX".

KnoueBbie cBoMCTBA

= B otnnume ot dannoson cuctemel HDFS, Ozone paspaboTtaH ana addeKkTMBHON
paboTbl ¢ 6ONbLINMM KONMYECTBOM HebonbLUMX dalinos

= XopoLwo uHTerpupyetcs ¢ cepeucammn Hadoop, Takumun kak Hive, Spark, MapReduce,
Kerberos n ppenimBopkom Ranger

= [logoepxusaet paboTy ¢ yaaneHHbIMM 06 bEeKTHbIMU XpaHunuamm Yyepes APl Amazon
S3

= MoxeT paboTaTb C KOHTEMHEPHbLIMUK cpedamu, Takumm kak Kubernetes n YARN
5.2 KomnoHeHTbl ADH ansa paboTbl ¢ AaHHbIMMU

5.2.1 Hue

Beb-nHTepdenic ansa B3aMmogencTemsa ¢ knactepamm gaHHbix Hadoop. Wvpoko ncnonb3yetca
Kak cTaHAapTHbIM nHTepdenc Bo MHormx anctpnbytnsax Hadoop (Cloudera, Hortonworks) ans
AeMoKpatusaumMm Joctyna K gaHHbiM. [lo3BonsgeT aHanutMkam U uHxXeHepam paboTtaTb C
AaHHbIMU Yepes Bpay3ep 6e3 NCnoNb30BaHNSA KOMaHAHOW CTPOKW, PeAaKTUpPOBaTh U BbINOMHATb
SQL-3anpockl (k Hive, Impala n gp.), npocmatpuBaTbh AaHHble, co3faBaTb paboyne noToKu
(workflows) B Oozie.
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KntoyeBble cBOUCTBA
*  WHTYUTMBHBIN UHTEpPdEenc
= [logaoepxka MHOXecTBa KoMmnoHeHToB (Hive, Impala, Pig, Spark)
*  WHCTpYMEHTbI 4Ns agMUHUCTPUPOBAHUA 1 OTNagKu

5.2.2 Kyuubi

OTkasoycTonuMBbIN,  MHOrononb3oBaTenbckun  JDBC-WMA3  KOPNOpaTUBHOIO  YPOBHHS,
NOCTPOEHHLIN Ha ocHoBe Spark. OH npegocTaenseT eanHbin SQL-nHTepdenc ans BuINOHEHNUS
aHanUTUYeCKUX 3anpoCoB W MNOAAEPKMBAET CKBO3HYIH MYNbTUTEHAHTHOCTb — W30MSALUMI0
pPecypcoB 1 AaHHbIX MeXy pasHbIMKU NoNb3oBaTensiMmn n pabovymmMm Harpyskamm B paMmkax OgHom
nnatdopmbl. 1o cBOEN apxnTekType SBNAETCA NPsiMOM 3aMeHOM 1 3BOSIOLMOHHBLIM Pa3BUTUEM
HiveServer2, Ho ¢ kntoyeBbiM oTnnumeM — Kyuubi cnpoektupoBaH ansi paboTbl B COBPEMEHHbIX
06nayHbIX U KOHTENHEPU3NPOBAaHHbIX Cpeaax.

OcHoBHas 3agava Kyuubi — npepocTtaButb eauHbii nHTepdenc Ons BbinonHeHna SQL-
3anpocoB MO CTaHAApPTHbIM MPOTOKONaM B3aMMOAEWCTBMA € Gazamu [aHHbIX U yAaneHHoro
Bbl30Ba npoueayp. OTO NO3BONSET KINMEHTCKUM NPUMOXKEHUAM (OT cuctem GusHec-aHannTUKn o
NOMb30BaTENbCKMX CKPUNTOB) paboTaTb C AaHHbIMW, HE BHMKAA B CIOXHOCTWU ynpaBrieHus
KnacTtepoMm pacnpenenéHHbIX BbIYUCIEHWIA.

KnioyeBble cBOUCTBA

= CKBO3Has nogaep»kka OOCTyNa HECKOMNbKMX Mofb3oBaTenen K JaHHbIM Yepes eauHyto
cucTemy ayTeHTUdmKaumMm u asTopmsaumnm

= Bblcokasi 4OCTYMHOCTb 3a CYET GanaHCMpPOBKM Harpysku Yyepes Zookeeper

= [logaepKa HECKOMbKMX pasnnyHbIX paboyumx Harpy3oK B paMmkax ogHoM niatgopmbl,
OHOWM KOnuW AaHHbIX 1 ogHoro SQL-nHTepdelica

5.2.3 Impala

BhicokonpoussoantenbHbin SQL-ABWKOK ANSt MHTEPAKTUBHOW aHanuMTMKM O0MbLUMX AaHHbIX,
coyeTawowmm ckopocTb Kommepyeckmx CYB[ ¢ wmacwrtabupyemocteto Hadoop. Yacto
ncnonb3yeTca Ans peanu3aumMM MHTEPaAKTUBHBIX MaHENnenm MOHUTOPMHIa M OTYETHOCTU B
peanbHOM BPEMEHM.

KntoueBble cBOMNCTBA
=  MPP-apxutektypa
=  MuHumanbHas 3agepXxka

= [MonHas SQL-coBMECTUMOCTb M MHTErpaLmsa ¢ 3KOCMCTEMOU, YTO Aenaet Impala
noeanbHbIM ONd cLeHapues, rae TpebyeTcsa CKOPOCTb M NPOCTOoTa JOCTYNa K AaHHbIM

5.2.4 Trino

PacnpeaenénHbin SQL-ABWKOK AN BbINONHEHUSA UHTEPAKTUBHbLIX aHaNUTUYECKNX 3anpocoB K
OonblWwKnM HabopaM AaHHbIX M3 pasHOPOAHbIX UcTouHukoB (HDFS, S3, pendumoHHbie B[,
NoSQL) 6e3 HeobxoaMmoCcTn KOMMpOBaHWS AaHHbIX. [103BONSET aHanMTUKaMm MCnosib3oBaTb
ctaHgapTHein SQL ansa paboTel ¢ gaHHbIMKM B Hadoop 1 3a ero npegenamu. YacTto ncnonb3yeTrcs
AN peanusauun MHTepakTUBHOW aHanuTuky (ad-hoc-aHanunsa AaHHbIX).
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KntoyeBble cBOUCTBA
=  BbINOnHeHMe 3anpoCcoB C HN3KOWN 3a0epPXKKON
= Bbicokasi NpoM3BOaUTENBHOCTL Ha BOMbLNX 06BEMAX AAaHHbIX

= [lopgepka NOAKMOYEHNS K MHOXECTBY MCTOYHUKOB JaHHbIX C MOMOLLbIO
cneunanmampoBaHHbIX Moaynen (KOHHEKTOPOB)

= Bo03MOXHOCTb dhegepaTMBHbIX 3anpocoB (00beanHeHne gaHHbIX U3 pasHbIX CUCTEM)

5.2.5 Zookeeper

HaaéxHbln, BbICOKOMPOM3BOAMTENBHbLIN CEPBUC KOOPAUHALMKM NS pacnpederieHHbIX CUCTEM,
npegocTasnaowmnn npocton APl 1 rapaHTumn cornacoBaHHOCTW.

KntoueBble cBONCTBA
= OTKa3oyCTON4NBOCTb
= MexaHn3m HabnogeHus

= [logaep)xka pasnnyHbIX TUMOB Y310B M KOHCEHCYCHbIN anropuTm AenatT Zookeeper
byHAamMeHTanbHbIM KOMMOHEHTOM 3kocucTeMbl Hadoop

5.2.6 YARN

YHunBepcanbHbln penMBOPK, OTBEYAIOLWNIM 3a pacnpeaeneHme BblYUCIIUTENBHbIX PecypcoB U
BbIMONHEHME 3agad 00paboTkM gaHHbIX B knactepe. ObecneunBaeT napannenbHyo paboTy
pasfMYHbIX BblYUCAUTENBHBLIX ABWXKOB (Hanpumep, Spark un Flink), adhdekTMBHO pacnpenenss
Harpysky v M3onupys 3agadv gpyr ot gpyra. [o3sonsieT ontMmanbHO MCNoNnb30BaTb Pecypchl
KnacTtepa v nogaepxunsatb cTabunbHyto paboTy CMCTEMbI NMPY BbICOKOW Harpysake.

KnoyeBble cBOUCTBA

= OTgeneHuve ynpasreHus pecypcamm oT MoAerien BbiNOSIHEHWS, YTO NO3BONseT
3anyckaTtb pasHopogHble 3agadun (MapReduce, Spark, Flink n 1.n.) B ogHOM knacTepe

= MacwTtabmpyemMocTb 40 AECATKOB ThiCSY Y3M0B C adhdekTnBHLIM pacnpegeneHmem CPU
N NamsaTu

= [logaepxka MynbTUTEHAHTHOCTU U M3oNsALUMKN Yepes Linux Containers

= OTKa30yCcTOMYMBOCTb C aBTOMAaTMYECKMM MepesanyckoM KoHTenHepoB 1 Application
Master'os

= [mbkoe nnaHMpoBaHWe Ha ocHoBe o4vepeaen (Capacity/Fair Scheduler)
= WHTerpauum c cuctemamm 6esonacHoctu (Kerberos)
= MoHuTopuHr yepe3 REST API n BeG-nHTepderic

5.2.7 Phoenix

SQL-cnon noeepx HBase, npenocTaBnsAwWINA PENSUUOHHBbIN MHTepdenc ans paboTbl C
AaHHbIMK Yepe3 cTtaHgapTHein JDBC/ODBC-uHTepdenc. Mo3songeT Mcnonb3oBaTb 3HAKOMbI
SQL-CUHTaKCHUC ONs BbINOSTHEHNS aHANUTUYECKMX 3anpocoB U B3aMMOAEWUCTBUSA C AaHHbIMU B
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HBase B pexume, O6nm3koMm K peanbHomy BpemeHn. OH TpaHcnupyeT SQL-3anpocbl B
cobcTBeHHble BbI3oBblI HBase n nogaoepxmnsaet ACID-TpaH3akumm n BTOpUYHbLIE MHAEKCHI OIS
YyCKOpEeHUa noucka.

KntoueBble cBONCTBA
=  TpaHcnsaumsa SQL-3anpocoB B cobCcTBEHHbIE BbI3oBbI HBase
= [logaoepxka ACID-TpaH3akumin n BTOPUYHbIX MHAEKCOB ANS YCKOPEHMS noucka
= Huskaa 3agepka npuv BbINOSTHEHNN onepaunn
=  BO3MOXHOCTb UCMOMb30BaHNA CTaHOaPTHLIX Bl-MHCTpymMeHTOB
= OnTMMmn3aums 3anpocoB C NOMOLLLIO NapanenbHOro BbINOSIHEHUS
= [lonHasa coBMeCTMMOCTb C MeTagaHHbiMK HBase

5.2.8 Spark

BbicokonpoussoguTenbHasi yHMBepcarnbHas nnatdopma And pacnpegenéHHon obpaboTkm
AaHHbIX, obecneuyvBaroLlas BbINOMIHEHWE Pa3HOPOAHbLIX 3afday, BKMAYas WU3BMevYeHue,
npeobpas3oBaHne W 3arpy3ky OaHHbIX, 0O0paboTKy MOTOKOB WMHOpPMaLMM U pelleHne 3agad
MaLLMHHOIO 06y4yeHus. 3a CHET NCNONb30BaHUA BCTPOEHHOIO ONTUMKU3aTopa ANs COCTaBreHus
NAaHoB BbIMNOMHEHMS 3anNpoOCOB U CNeumnanbHOr0 MexaHu3mMa ynpaBreHUs BblYMCIUTENbHBIMA
pecypcaMmuM OOCTUraeTcsi MakcumarnbHasi CKOpOCTb 006paboTku npu paboTe C AaHHbIMU B
onepaTMBHOM NaMATU N coxpaHsieTcst 3PEKTUBHOCTb NPU UX BbITECHEHWUN HA OMUCK.

KnoyeBble cBOUCTBA

= [lopoepkka pasHOPOAHbIX TUMOB 3aday (nakeTHas obpaboTka, CTPUMUHE, MaLLMHHOE
00yyeHwne, rpadoBble BbIYMCIEHWS) B €4MHON NnaTtgopme

= boratble APl Ha Java, Scala, Python n R

= BcTpoeHHble 6ubnuotekn (Spark SQL, MLIib, Structured Streaming, GraphX)

= OnTtnMmusauus 3anpocos vepes Catalyst Optimizer n Tungsten Engine

=  BO3MOXHOCTb paboThl C pa3nMyHbIMKM UCTOYHUKamMK gaHHbiX (HDFS, S3, Kafka, JDBC)
= OTKa30yCTOMYMBOCTb M MacLLTabupyeMoCTb Ha KracTepax M3 TbiCsY y3roB

5.2.9 Smart Storage Manager

MpenocTtaenseT Beb-uHTEPdENC, C MOMOLLBIO KOTOPOro MOXHO cO34aBaTh NpaBuna, 3anyckaTb
AEVNCTBUSA, NPOBEPATb CTaTyC MX BbINOSIHEHUSA U CneauTb 3a CTaTUCTUKON knactepa. HavmHas ¢
Bepcun ADH 4.1.0, Smart Storage Manager nogaepXvBaeT MMNepCcoHaLMio — BbINOMHEHNE
aAMVHUCTPATUBHbLIX AEWCTBUA OT WMEHW YKa3aHHOro Monib3oBaTens, 4TO MOBbIWAET
6e3onacHOCTb U ynpoLaeT ayauT B MyNbTUTEHAHTHbIX cpeaax.

KnoyeBble cBOMCTBA

Smart Storage Manager (SSM) go6asnset 8 HDFS cnepgytoLime BO3MOXHOCTH:

= nepeMeLleHne AaHHbIX MeXay pas3fMyHbIMU TUNamy XpaHUnuLY, B 3aBUCMMOCTM OT
CYLLECTBYIOLLMX NpaBun
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" AaCWHXPOHHAasi pennukaumsa gaHHbIX Mexay pasHbiMu knactepamu ¢ HDFS nnn mexay
HDFS 1 obnayHbiM xpaHunuuem. SSM oTcnexmnsaeT onepaumm U3MeHeHNs1 AaHHbIX,
Takue Kak co3gaHue, yganeHue, gobasneHne n nepemmeHoBaHne, YTobbl obecneymnTb
CUHXPOHU3aLMIO AaHHbIX B pearlbHOM BpeMeHn 1 n3bexxaTb BblMUCIUTENbHBLIX 3aTpaT
MapReduce

= oXKaTue Hebonblwnx hannos B OAUH pann-KoHTENHEp, KOTopbin xpaHuTtes B HDFS n
AaHHble B HEM OOCTYMHbI AN NPUNOXEeHUN BEPXHErO YPOBHS

= rubkas HacTpoWnka BknoveHus Erasure coding (EC) unun pennukaumm n ynpasnexue
darnamm ¢ pasHeiMm nonutukamm EC ¢ nomoLbio npasun

= oxaTtue aaHHblx B HDFS 6e3 orpaHnyeHns 4oCTyna K HUM 4115 BHELUHUX NPUIOXEHUI

5.2.10 Hive

Cuctema ynpasnenus gaHHbiMm B Hadoop, npegoctaensiowas SQL-nogo6HbIn a3bik (HiveQL)
ANt 3anpocoB K GonbluMm Habopam AaHHbiX. Hive, 1 B 0coGeHHOCTU ero KoMmnoHeHT Hive
Metastore (HMS), crnykut ueHTpanbHbIM KaTarnorom MeTagaHHbIX Ans Tabnuy B knactepe. XoTs
HiveQL moxeT ucnonb3oBaTbCca Ansd nakeTHbix ETL-3agady, Onsi MHTEPaKTUBHLIX 3anpoCoB
pekomeHayeTca ucnonb3oBaHue Trino nnu Spark SQL, koTopble, Kak U Apyrne KOMMNOHEHTbI
(Impala, Flink), nuterpupytotca ¢ HMS gna goctyna k eguHbIM MeTagaHHbIM.

KntoyeBble cBOUCTBA
= TpaHcnsaums HiveQL-3anpocoe B 3agayn MapReduce, Tez unu Spark
= [lopaepkka CTPYKTYPUPOBAHHbIX U MOMYCTPYKTYPUPOBAHHBIX AaHHbIX
=  WuTerpauusa ¢ HDFS n Hive Metastore anga ynpaBneHnsa metagaHHbIMu
= Bo3moxHOCTb co3gaHmsa Tabnuu, NnapTULUNOHMPOBaHKS 1 BakeTMpoBaHMS
= PacwunpsiemocTtb Yepes nonb3oBartensckne dyHkunm (UDF)

5.2.11 Flink

Cuctema ansa napannenbHon o6paboTkm nHpopmaumm, co3gaHHas cneuuwanbHo ans paboTtsl ¢
HenpepbIBHLIMA MOTOKaAMW AdaHHbIX C MWHUManbLHO BO3MOXHOW 3adepXkon. Eé kniouyeson
0CODEHHOCTbIO SIBNSIETCA eAUHbIA NOAXOA K paboTe Kak C NoToKkamu, Tak U C NakeTaMu AaHHbIX,
roe obpaboTka NoToka paccmaTpuBaeTcs Kak 6a3oBasi onepauus, a naketHasi 06paboTka — Kak
eé vactHbi cnyvan. B coctaB ADH BxoguT Flink History Server, npegocrasnstowmin Beb-
UHTepenc 4ng NpocMoTpa CTaTUCTUKM N OTNASKN 3aBEePLUEHHBIX NpunoxeHuin Flink.

KnoyeBble cBOUCTBA

= [locTpoeHusi cuctem, paboTarLmx B peanbHOM BPEMEHU: HENPEPLIBHOTO HAbNAEHUS
3a nokasaTensMu, BbIABNEHUss aHOManum U MOLLEHHUYECKUX CXeM, aHanm3a CnoXHbIX
Leno4vek cobbITUN B NOTOKE AaHHbIX U 00paboTKM TpaH3aKLMOHHbIX onepauui

= O6paboTka pOBHO OAMH pa3 — CUCTEMA rapaHTUPYET, YTO KaxKaoe coObITME B MOTOKE
AaHHbIX OyaeT y4TeHo 1 06paboTaHO TOYHO OAMH pas, Aaxe B criyvyae c6oeB

= BcTpoeHHas nogaepxka BpeMeHHbIX METOK COBbITUI — MO3BONSAET KOPPEKTHO
aHanuanpoBsaTb AaHHble, NOCTYNUBLUNE C 3a4EePXKKOW, U onpeaensTb NpaBUNbHbIV
nopsAoK CoBbITUIN HA OCHOBE BPEMEHU NX BO3HUKHOBEHUS, @ HE BPEMEHMW NOCTYNEeHNs
B CUCTEeMy
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= ObGecne4veHne BbICOKOWN MPONYCKHOW CMOCOBHOCTM M YCTOMYMBOCTM K COOSIM 3a CHET
MeXaHn3ma KOHTPOSIbHbIX TOYEK — MNEePUoaN4eCcKoro aBTOMaTU4eCKOro CoXpaHeHus
TEKYLLEero COCTOSIHMSA BbIYUCITEHWNIA B HAAEXHOM XpaHWUMLLE, YTO NO3BONSAET ObICTPO
BOCCTaHOBUTb paboTy nocne oTkasa

= BoraTble BO3MOXHOCTU AN1S CIIOXHbIX NpeobpasoBaHuii 1 paboTbl ¢ BpEMEHHLIMU
OKHaMy — NpefoCcTaBnseT pasBUTble MHCTPYMEHTbI AN arperaumm U aHanuaa gaHHbIX
3a onpenenéHHble Nepuoabl BpeMeHm

5.2.12 Solr

MacwTabupyemasn nnatgopma MOAHOTEKCTOBOro nowucka, NocTpoeHHas Ha Lucene, koTopas
NpUMeHsieTCa ANns NOCTPOEHUS NMOUCKOBLIX CUCTEM Ha Beb-canTax, B Katanorax npoaykumm m
cuctemax paboTbl C KOHTEHTOM, rae TpebyTcs ObICTPLIN NOUCK U PUNbTPaALUS.

KntoyeBble cBOUCTBA
= MOLLHBbIN NOHOTEKCTOBLIN MOUCK C NOAAEPXKKOW CITOXHbIX 3arMpOCOB U paHXUpPOBaHUS
= [opu3oHTanbHas macTabmMpyeMocTb Yepes WapaMpoBaHme U pennnkaumio UHOEKCOB
= OyYHKUMM (paceTHOro nomcka — mMexaHuama ans kateropmsauum u punbtpaunm
pe3ynbTaToB Noucka no pasnuyHbIM aTpnbyTam (dacetam) AaHHbIX, NO3BOMAOLLENO

Nonb30BaTeNAM UHTEPAKTUBHO YTOYHATL pe3yrbTaThl, C BO3MOXHOCTbLIO BblAENeHns
pesynbTtaToB (highlighting) n aBTogononHeHus

=  WHTerpauus c Hadoop (3arpy3ka gaHHbix n3 HDFS)
= REST API 1 pacwmpsiemas apxuTektypa 3a CY4éT nnarmHos

5.2.13Tez

®penmMBOpPK 418 BbINOMHEHUS  BbICOKONPOU3BOAUTENbHbLIX 3adady 06paboTkm AaHHbIX C
NCNONb30BaHMEM CIOXHbIX HanpaBneHHbIX auuknuyecknx rpagos (DAG), koTopbIM No3BONSAeT
3HauYUTENbHO YCKOPUTL BbiNoSIHeHWe ETL-onepaumin n CRoXHbIX 3anpocos B 3kocucteme Hadoop
6e3 n3ameHeHns Koga NPUNOXeHNN.

KntoyeBble cBOUCTBA
= OnTMMmmn3anpoBaHHasi 3ameHa knaccmuyeckoro MapReduce

*  YMeHblUeHMe HaknagHbIX pacxo4oB 3a CHET MOBTOPHOMO UCMOSb30BaHUS KOHTEMHEPOB
1N ONHAMWYECKOro NNaHMpoBaHus 3aday

= YckopeHue BbINonHeHna 3anpocos B Hive n Pig
= [logaepxKka MHKpEMEHTHOM 06paboTKn AaHHbIX
= JddeKkTMBHOE yrnpaBneHne naMaTbio U pecypcamm

5.2.14 Ranger (ADPS)

dpenmMBOpPK ANA LLEHTPanM30BaHHOIO ynpaeneHnss 6e30nacHOCTbO, KOTOopbid obecnednBaeT
€[MHY0 TOYKY agMUHUCTPUPOBAHUSA NONUTMK AOCTYNa ANS pasnnYHbIX KOMMNOHEHTOB, TaKMX Kak
HDFS, Hive wn HBase. KnwoyeBo ocobeHHOCTblO Ranger sBngeTcs nogaepxka
AeTann3MpoBaHHOrO KOHTPONs AOCTyna Ha YpoBHE CTONOUOB M CTPOK Tabnuu, a Takke
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BO3MOXXHOCTb ANHAMWNYECKOIro MaCKnpoBaHUA OaHHbIX, YTO NO3BONIAET rmbko HacTpanBaTtb npaBa
AocCTyna B 3aBUCUMMOCTU OT pOJin Nnofib3oBaTend.

KnoyeBble cBoOMCTBA

= EanHaga Touka agMUHUCTPUPOBAHNS MOANTUK AOCTyNa K 4aHHbIM AN KOMMIOHEHTOB
(HDFS, Hive, HBase n T.n.)

= [lopaepka oeTanuanpoBaHHOro KOHTPOIS (YpOBEHb CTONOLIOB, CTPOK, MackMpoBaHue
AaHHbIX)

= WHTerpauusa c LDAP/Active Directory un Kerberos
= [lonHbIK ayguT BCex onepawmn goctyna

5.2.15 Knox (ADPS)

LLinto3 6e3onacHocTn (AP Gateway) ansi akocuctemsl Hadoop, o6ecneyumBatomii eAnHYH TOUKY
BXOA4A ANA BHELWHUX MPUMAOXKEHMN W CKPbIBAOWWIN BHYTPEHHIOK TOMOMOMM0  KnacTtepa.
Mo3BonseT 6e3onacHoO NpegocTaBnNATb AOCTYN K cepBrcam Hadoop u3sHe nepumeTpa knacrtepa,
He HapyLuas ero BHyTpeHHo 6e3onacHocTb. OCHOBHbIE (PYHKLMM KNOX — 3TO ayTeHTUgumkaums
nonb3oBaTernen 4Yepes KopnopaTuBHbIE CEPBUCHI KaTarnoros, NoAdepXka eavHOro Bxoda W
LEeHTpanM3oBaHHoe ynpaereHme nonutukamu goctyna kK REST API cepsuco nnatdopmsil.

KnoueBble cBOUCTBA

= [lpokcupoBaHue u arperauna REST/HTTP-API Hadoop-cepsucos (HDFS, YARN,
HBase v T.n.)

= AyteHTndmkaums nons3osaTtenein yepes LDAP/Active Directory/SAML
= [logaepxka Single Sign-On (SSO)
= CKpbITMe BHYTPEHHEN TONOMOrMun Krnactepa oT BHELUHEro Mnpa

" LleHTpaJ'IVI3OBaHHOG ynpasneHune nonntnkamm goctyna n ayamntom
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6. COCTAB MALLUHbI

Hwxe npuBeaeHbl TEPMUHbI, UCMNonb3yeMble Ans komnnektaunm MawmHbl 60NbWNX AaHHbIX
Ckana”p Mba.X.

MawmHa — 370 Habop annapaTHOro 1 nporpaMMHoro obecrneyexust B Buae Mogyneu Ckana’ p,
CoeVHeHHbIX BMecTe ansi obecrnevyeHns onpedeneHHoro MeToga ob6paboTkM AaHHbIX WUnu
npegocTtasnexHus NT-cepBUCOB C 3a4aHHBbIMU XapakTePUCTUKAMM.

Moacucrema — nornyeckoe o6beANHEHME KOMMOHEHTOB MO (QYHKUMOHANbHOMY MPU3HaKy, C
Lenbto NoscHeHNa cocTaBa U npuHumnoB genctana MNMAK.

Moaynb — 93TO eauvHuua noctaBku MalmMH, BbINOMHAKLWAA onpedeneHHble yHKUUN B
COOTBETCTBMM C €€ HasHayeHneM. Moaynb sBNseTca euHbIM M HeaenMMbIM 3N1IEMEHTOM
cneundukaumm n cogepxmt Habop annapatHbixX y3nos u M0O.

Y3en — 970 aneMeHT, BbINOSHALWNIA onpeaenieHHyo 3agady B coctase Moayns.

KoMnnekTbl NOCTaBKU

MawwuHbl 6onbwmx aaHHbIX Ckana” p MB.X noctaensatoTcs B Buae yHKLMOHANBbHO NOSMHOMO
Habopa Mogynen Ckana’p u KOMMNMEKTYOTCS B COOTBETCTBUM C MOKasaTensMyM HasHavyeHus,
MONyYeHHbIMM OT 3akasdyvmka. MawmuHa Bkno4yaeT B cebsi 6as30BbIi KOMMMEKT U B criyvyae
HEeoOXOAMMOCTM [OOMOSTHAETCS KOMMSIEKTOM MOAYfen paclupeHus wu/vnm cneumanbHbIMy
MOAYISAMN.

basoBbli KOMNNEKT — 3T0 Habop Mogynen Ckana’p, MMHMManNbHO HeobGXoAWMbIN AN
PYHKLMOHMPOBaHWS BCEX NOACUCTEM, 0BecnednBaloLLnX BbIMOMHEHNE OCHOBHOMO oyHKUMOHana
MawwuHbI.

Komnnekt moaynen pacwmpenus — a1o Habop Mogynen Ckana’ p, N0O3BONAOLWMNA, YBENUYNTD
NPOM3BOANTENBHOCTb, O6BEM XpaHEeHUs U NOPTOBYD EMKOCTb. Kpome Toro, MOXHO Aob6asuTb
cneunansHole Moaynu Ckana’ p, No3sonsoLlmne pacumputb yHKUMOHanNbsHOCTb MAK.

6.1 [lMoacucremsbl

OyHKUMM  MawuHbl Gonbwnx paHHbix Ckana”p MBO.X noruyeckn ob6beguHeHbl B
nogcmucTembl. Yactb nogcnctem obecneumBatoT OCHOBHOM OYHKLUMOHAM 1 BCerga BKITHOYEHbI B
MawwuHy, a 4acTb — OONOMNHUTENbHbBIA PYHKUMOHAN 1 MoryT 6biTb Jo6aBneHbl No TpeboBaHmio
3aKasuyuka.

OcHoBHOM hyHKUMOHAN — 3TO MWHMMAarnbHbIM Habop noacucTem, Heobxogumbix MawwmHe
Ckana”p MB[.X ans BbiNONHEHNA 3aga4y NPsIMOro Ha3HauYeHus.

JononHutenbHbin  yHKUMOHAN — Habop noacuctem w3 Mopaynen, obecneuymBaroLmnx
pacmnpeHune yHkunn MawuHbl 6onbwnx AaHHbIX Ckana” p MB.X.
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6.1.1 Mopcuctema obecnevyeHus 6a30BbLIX CEPBMCOB U ceTeBas noacucTtemMa

Moacuctema obecneyeHnss ©a30BbIX CEPBUCOB OTBEYAET 3a MOHUTOPUHI W yrpaBneHue
annapatHbIMM M MPOrpaMMHbIMM ~ KOMNOHeHTaMM  MawwuHbl  GOonblKMX  AaHHbIX
Ckana”p MB[.X. B Heé BkntoYeHbl BblYMCIIMTENbHbIE Y3kl BazoBoro mogynsa (cm. n. 6.2.1),
Ha KOTopbIX npegyctaHoBneHo cepeucHoe [10 Ckana’p FeHom wn Ckana”p BusuoH,
BbINOSHSAOLWEee criegyowme QyHKUNK:

= cbop, XxpaHeHWe 1 oTobpaxeHne JaHHbIX Ha NaHeNsX MOHUTOPUHra
= ynpasneHue annapaTHbIMW KOMNOHEHTaMu

= HacCTpoWKa NporpaMmHbIX KOMMNOHEHTOB

= HacCTpoOWKa UHTerpaumm co CTopoHHum MO

= ynpaereHue rnonb3oBaTensiMy n ayTeHTudukaums (onymoHansHo)

ApxuTekTypa nogcmcteMbl obecneyeHns 6a3oBbix cepBncoB obecrneynBaeT 0TKa3oyCTOMUUBDIN
pexum paboThbl.

CeTeBas noacuctema BbINOMHAET PYHKLUMIA OpraHM3auny CeTEBON CBA3aHHOCTU MeXay BCeMU
BbIYMCIIMTENBHBIMM Y3namu, BXxogswmMu B coctaB MalumHbl, 1 npeacrtaBnsieT cobon Habop
CeTeBbIX Y30B, KOTOPbIE OPraHN3yHT N30NMPOBAHHbLIE BbICOKOCKOPOCTHbLIE CETU:

= BHYTpeHHero B3anmogencTteus (25 unm 100 [out/c) — ona opraHmMsaumm GbICTPOro
OYHKUMOHMPOBAHUA MeXay BceMn koMmnoHeHTamn MAK

= BHewHero goctyna (25 unun 100 6uT/c) — anda opraHmMsaumm 4ocTyna K gaHHbIM, YTO
XPaHATCS Ha y3nax, BXOASLUX B COCTaB NOACUCTEMbI aHANUTUYECKON 06paboTku
AaHHbIX

= ynpasneHus (1 6ut/c) — ona opraHmsauun nepegady cepBUCHON MHOPMaLMK C
BbIYMCIIMTENBHbIX Y3I10B, BXOAALMX B COCTaB NOACUCTEMbI aHanMTnyeckon obpaboTku
AaHHbIX, HA BbIYUCNUTENbHbIE Y3Mbl, BXOASALLME B COCTaB NOACUCTEMbI 0becneveHuns
0©a30BbIX CEPBMCOB

CrtapToBbI KOMMNMEKT CETEBbIX Y3r0B Bcerga pasmellaetca B basoBom moayne (cm. n. 6.2.1).

6.1.2 lNMopcuctemMa HECTPYKTYpUpPOBaAHHON OOpPaboTKu 60MnbLUNX AAHHbIX

OcHoBHasi noAcucTeMa, KoTopasi BbINOMHSAET 3a4ayn, CBsi3aHHble C XpaHeHMeM U paboTon ¢
AaHHbIMU PasnUYHbIX TMNoB (CTPYKTYpUpPOBaHHbIX, CrnaboCTpyKTypUpPOBaHHbIX,
HEeCTPYKTYPUPOBAHHbIX):

= MacwTabupyemas 1 oTka3oycTon4mBas annosas cuctema

= 06paboTka OrpOMHbIX 0GBEMOB AaHHbIX U3 pa3HbIX NCTOYHMKOB C MCMOMb30BaHNEM
pacnpeaeneHHbIX heaepaTMBHbIX 3anpocoB

= 0OBbEeKTHOE XpaHMMNULLE ropsaYnx, TENMbIX U XONOAHbLIX AAaHHbBIX HA pa3fIMyYHOMN
NMHpaCTpyKTYype

" XpaHeHune aHalnnTn4eCcKkunx Ta6J'II/ILI,

" NOWCK OaHHbIX

Moacuctema peanunsyetcs Mogynem HeCTpyKTypuMpoBaHHOM o6paboTku (cm. n. 6.2.2).
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6.1.3 lMopacucrtema ynpaBneHus

O6ecneunBaeT koopavHauuio paboTbl pacnpedenéHHbIX CEepBUCOB KnacTepa, ynpaBreHue
MeTaZaHHbIMWU U NogaepXaHne cornacoBaHHOCTM COCTOSHUS cUCTeMbI. [loacuctema asnseTcs
dyHOameHTanbHON Ana  OYHKUWMOHMPOBAHNSA  BbICOKOAOCTYMHOMO WM OTKa30yCTOMYMBOIO
Knactepa.

Mopocuctema peanunsyetcss Moaynem koopauHauum (cMm. n. 6.2.3).

6.1.4 MNopcuctema pe3epBHOro KONMPOBaHUA

Moacuctema pe3epBHOrO KOMMPOBaHMA NpedHasHadeHa Ans co3faHus COrnacoBaHHbLIX KOMWIA
KPUTUYECKMX OaHHbIX NaTopMbl U UX KOHUrypaumn ¢ Lenblo aBapunHOro BOCCTaHOBIEHUS.
OnHa BkntovaeT oguH unu Heckonbko Mopgynen pesepBHOro konumpoBaHusa (cM. n. 6.2.4),
KOTOpble NPeOCTaBMAOT BblAENEHHOE OTKAa30yCTONYMBOE CETEBOE XpaHUMuLLE (Hanpumep, no
NPOTOKOMY ceTeBOW (PaNNoBOW CUCTEMbI, UMW MHTErPUPOBATBCS C BHELUHUMU OOBEKTHBIMMU
XpaHUnuLwammn) B kKa4ecTse LeNeBOro Ansi apXmBoB.

Pe3epBHOe KonupoBaHMe BbLIMOMHAETCA C MOMOLLBK CheumManm3MpoBaHHbIX MHCTPYMEHTOB
nnatdopmbl Arenadata Hyperwave n moxeT BkntovaThb:

=  co3daHue CHMMKOB (snapshots) pacnpenenéxHHon dannoson cuctemsl HDFS ang
NONyYeHMs COrMacoBaHHOM Ha OnpeaenéHHbIi MOMEHT BPEMEHW KOMMUW OAHHbIX

= KONWPOBaHWE AaHHbIX MexXay Krnactepamu ¢ nomoLlbio ytunutel DistCp (Distributed Copy)
= 3KCNOpT MeTadaHHbIX U3 Hive Metastore n apyrnx cuctem katanoros

= pe3epBHOE KOMMPOBaHWE KOHUrypaumm n knoven 6esonacHocty ¢ nomollbto Arenadata
Cluster Manager (ADCM)

" MONUTUKN Pe3epBHOro KONMpPOBaHUS (MEPUOAUYHOCTb, rMybuHa xpaHeHus, Habop
KOMMOHEHTOB) HAaCTPaMBaKTCA B COOTBETCTBUN C TPEOOBaAHNSIMM 3aKka3uymnKa K TOUKe
BoccTtaHoBrneHusa (RPO) n sBpemeHn BocctaHosnexus (RTO)

6.1.5 MoacucTtema ynpaBneHUA AaHHbIMU

OTBeyvaeT 3a OpraHuM3auuto COBMECTHOW paboTbl C AAHHBbIMW, UHTErpauuio MeTagaHHbIX K3
Pasnu4YHbIX CcUCTEM OOPabOoTKM M aHanm3a OaHHbIX, @ Takke NpegocTaBnsieT BO3MOXHOCTU
noucka AaHHbIX M COBMECTHOM paboTbl C MeTadaHHbIMW, BEAEHUSI KOprnopaTUBHOMO GU3Hec-
rmoccapusi 1 ero TECHOW MHTEerpaumm ¢ katanorom gaHHbix. B ocHoBe nogcuctembl nexut MO
Arenadata Catalog.

Moacuctema peanunsyetcs Mogynem ynpasrneHust AaHHbIMU (CM. . 6.2.5).

6.1.6 lMopcuctema npeobpasoBaHUs JaHHbIX

Coctont n3s Mogynen npeobpasoBaHuA faHHbIX (CM. n. 6.2.6), KOTOpble HeobxoauMMbl ANns
CO3[aHusa aHanNUTUYECKNX NNaTtgopM, a Takke ANs MHTerpaumm, Boirpy3kn n 06paboTkn AaHHbIX
n3 nMobbIX MCTOYHUKOB. FBNSETCA OCHOBOW AN BbICTpamBaHUA W opkecTpaumn ETL/ELT-
NpoL,EeCcCoB.

6.1.7 lNopcuctema ynpasreHUst 4OCTYNOM

BkntoyaeT B ceba Habop MHCTPYMEHTOB M MEXaHU3MOB ANS 3aliMTbl AaHHbIX, ynpaBneHns
AocTtynom n obecneyeHnss cootTBeTcTBusa TpeboBaHnsam 6e3onacHocTn. B ocHoBe nogcucTtemsbl
nexut MO Arenadata Platform Security, koTopoe BkntoyaeT Ranger ans LeHTpann3oBaHHOro
yrnpaBneHuss nonutnkamm goctyna u Knox B kadectBe 6e3onacHOro Lin3a Ansi BHELHUX
nogknodeHnn. HaunHas ¢ sBepcum ADH 4.1.0, nnatdopma npenocTaBnsieT pacllnpeHHble
BO3MOXXHOCTM ANs yNpaBreHns 4OCTYNOM K KOH(UAeHUnanbHbIM aHHbIM.
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Moacucrtema peanusyetca bazoBbiM Moaynem 6e3onacHoOCTU (CM. M. 6.2.7).

6.1.8 lMopcucrema rpaHUYHbIX (hyHKLUN

ObecneunBaeT M30NMPOBAHHOE  WUCMOSHEHME  Pa3HOPOAHbIX  pabouymx  Harpysok m
npegocTasneHne NHTepdencoB Ansa B3aMmoaencTems ¢ nnatdgopmoin. lNogcnucrema otsevaeT 3a
BbIMOMHEHME 3ajadv  pacnpefeneHHon obpaboTkm gaHHblX, Bkrtovas ETL-nannnaiHbl,
MOTOKOBYIO aHanuTuKy n obcnyxmeanne SQL-3anpocoB oT GU3HEC-NPUNOXKEHNIA U aHANUTUKOB.

Moacucrtema peanusyetca Mogynem rpaHu4HbIX (hyHKLMMK (CM. n. 6.2.8)
6.2 Moaynu

6.2.1 BbasoBbi MoAaynb

HassaHue B EgMHOM peecTpe poccuinckon pagmoanekTpoHHon npogykumm — CKAJIA-P Ba3soBeblii
moaynb. ObecneunBaeT QyHKUMOHMPOBaHME noacuctemMbl obecnedeHnss 6a3oBbiX CEPBUCOB U
CeTeBOW NOACUCTEMBI.

HasHaueHune
= ObecneveHne ceTeBON CBA3AHHOCTN MEXAY KOMMOHEHTaMM
= OpraHunsaums BblgeneHHom ceTn ynpasneHns MawmHown
= OpraHumsauns NOAKMIOYEHNS K CETU 3aKa3udmka

= AcnonHeHne yHKUNUIN MOHUTOPMHIA U yripaBneHns KoMnoHeHTaMmn MalunHbI

= [1Ba BbIYUCIIUTESNbHbIX Y351a MOHUTOPUWHIa U permcTpaumm, KoTopble 06beaUHEHDbI B
3epKarbHbI KnacTep U UCMONb3YTCA NS CNyXeOHbIX PyHKLNIA

= [1Ba ceTeBbix y3na 25/100 6uT/c ansa opraHnsaumm BHyTPEHHETO CETEBOMO
B3aMMOeNCTBUA

= [lBa ceTteBbix y3na 25/100 [6GuT/c ons opraHM3auumn ceTn BHELIHEro JocTtyna
(onumoHanbHO)

= CeteBow y3en 1 [GuT/c gns opraHusaumm paboThbl CeTH ynpaBreHus, Takke MoXeT bbITb
BbINOSIHEH B OTKA30YCTONYMBOM UCMNOSTHEHUN

= [1Ba ceTeBbix y3na 100 GuT/c onsa opraHusauuun arperauuu, B criydae gobasneHuns
BHYTPEHHUX NOPTOB B KPYMHbIX KOHurypaumsax MNAK (onumoHansHo)

OTKa30yCcTONMYMBOCTbL 0becneyveHa

= Pe3epBUpOBaHNEM BbIMUCIIUTENBHbIX Y3/10B, OTBEYAIOLLMX 32 MOHUTOPWHT U
ynpasrneHne KoMmnoHeHTamun MawuHbl

=  TexHonorven RAID ong AMCKOB BblYUCINTENBHbLIX Y3M0B

= PesepBupoBaHnem ceTeBbiX KOMMYTaTOPOB (0ObeANHEHME CETEBbIX Y30B B
MLAG-napy)
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[MpuMeHsieMoe nporpamMmmMHoe obecrneyeHune

6.2.2

Ckana” p BusunoH

Ckana”p NeHom

OC, Bxogsuwas B coctan MAK

CepsucHoe IO, Bxoasuee B coctas Arenadata Cluster Manager (ADCM)
MO ons ynpaBneHnsa nonb3oBaTensamMm 1 ayteHTndmkaumen (onumoHanbHo)

Moaynb HeCTPYKTypupoBaHHOM 06paboTku

HassaHue B EQMHOM peecTpe pocCUNCKon pagmoanekTpoHHon npoaykummn — CKAJTA-P Moaynb
HECTPYKTYpMpOBaHHOM  obpaboTkn. ObecneymBaeT  YHKUMOHMPOBAHME  MOACUCTEMbI
HECTPYKTYypMpoBaHHOM 06paboTkn OOnblMX AaHHbIX, ABNASCb (PyHAAMeEHTamnbHbIM CrOeM
XpaHeHUs 1 NakeTHoM 00paboTkM AaHHbLIX B KOMMMEKCE.

HasHaueHune

Y3nbl

XpaHeHune aaHHbIX noboro Tuna: obecnevmBaeT HagEXHOE, OTKa30yCTONYNBOE U
mMacTabnpyemoe xpaHeHne CTPYKTYpUpOBaHHbIX, cnabocTpykTtypmpoBaHHbix (JSON,
XML, nor-cbannbl) U HECTPYKTYPUPOBaHHbIX (M306paxkeHus, BUAEO, LOKYMEHTbI) AaHHbIX

Moonepxka Data Lake/Data Lakehouse: dhopmMmpyeT OCHOBY 45151 MOCTPOEHMUS
LleHTpanM30oBaHHOIo XpaHunuia gaHHblix npegnpuatia (Data Lake) n coBpeMeHHbIX
rmbpuaHbix apxuTekTyp (Data Lakehouse) 6narogaps uHterpaumm ¢ Ozone u Iceberg

BbicokonponssoguTensHasa nakeTHas 06paboTka: npeaocTaBnseT BblYUCNUTENbHbIE
pecypcbl Ans BbINONHeHNsa pacnpegeneHHblx ETL-3agad, croxxHoOW aHanntukmi n pabot
Nno NoAroToBKE AaHHbLIX C UCMOMb30BaHNEM Taknx OPenMBOPKOB, Kak Spark u
MapReduce

ObecneveHne HagéXHOCTU U SCbeeKTI/IBHOCTI/IZ peann3dyeTt MexaHu3mbl pennnkaunn mn
CXaTunda AaHHbIX And rapaHTun X COXPaHHOCTU N CHXEHUA 3aTpaT Ha XpaHeHne

B coctaB Moaynsi BXoAST BbIMUCIUTENbHBIE Y3Ibl, CKOH(PUIYPUPOBaHHbIE U pacnpeaenéHHble
no 2 TMnam Harpysku B 3aBUCUMOCTU OT NpeobnaaaroLmx 3agay:

"N 1 — oNTMMM3NpoBaH Anga paboumx Harpy3ok, TPebyroLMX BLICOKOW NPOMYCKHOM
CMOCOBHOCTU, MUHUMAMbHOW 3a4ePXKKM AOCTYNa K 4YacTo UCNOSb3yeMbIM («FOPSYnM»)
AaHHbIM, U NS PECYPCOEMKUX BbIYMCIIMTENBHBIX NpoueccoB. OcHallaeTcs
npoueccopamm ¢ 60NbLUMM KONMYECTBOM S4ep U BbICOKOM TakTOBOW YaCTOTON,
6onbwM 06BEMOM OnepaTUBHOM NaMATU N BbICOKOCKOPOCTHbIMWU Hakonutensammu NVMe
SSD

TUN 2 — CKOHAUIypUpOBaH Anst S3KOHOMUYHOIO XpaHeHus 60MbLIMX 06 bEMOB AaHHbIX
NPy COXpaHeHun NpousBoanTenbHOCTU. KoMnnekTyeTcs npoueccopamu ¢
ONTMMarbHbIM COOTHOLLEHWEM LieHbl U MPON3BOANTENBHOCTU, OO BEMHON OnepaTUBHON
NamMATbio N BbICOKOEMKMMU HakonuTenamm SAS/NL-SAS. MNpumeHsieTcs ons XxpaHeHus
«XONOAHbIX» (peaKo Ncnonb3yeMbliX) N «TENMbLIX» (CPeAHero cnpoca) AaHHbIX, a TakkKe
ANS BbINOMHEHNSA (POHOBBIX 3a4aHUN, He TPEBYOLWNX MUHUMArbHOW 3a4EPXKKN OTKIMKA

321350



MawwuHa 6onblwmnx gaHHbIX Ckana” p MBA.X. TexHu4yeckmnn ob630p

OTKa30yCcTOMYMBOCTb ODecneveHa

= Pennukaumen gaHHbix B HDFS: gaHHble aBTOMaTUYECKN PENNULNPYIOTCA Ha pasHble
y3nbl N cepBepHble CTONKN. BbIxoa U3 CTPOSt OAHOMO UMW HECKOSTbKUX Y3M0OB HE
NpMBOANT K NOTEPE AaHHLIX Ui HepaboTocnocobHocTu knactepa. HDFS
aBTOMaTMYeCcKn BOCCTaHaBnMBaeT hakTop pennukaLmm Ha UcnpasBHbIX y3nax

= OTKa30yCTONYNBOCTbIO CEPBUCOB: KPUTUYHbIE cepBUCKI, Takne kak HDFS DataNode v
Ozone Storage Container Manager, pa3BepHyTbl Ha MHOXeCTBe y3noB. OTkas 0gHOro
y3na He BNUsSeT Ha JOCTYMHOCTb CepBuca B LienloM

= TexHonornen RAID ans AnCKoB BbIYNCANTESNBbHBIX Y310B

= PesepBupoBaHmem ceTeBbix KOMMYTaToOpoB (06beanHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsiemoe nporpammHoe obecneyeHmne
= Hadoop Distributed File System (HDFS)
= Ozone

= ®penMBOPKN AN BbICOKOMPON3BOANTENBHOW pacnpenenéHHon o6paboTkmn AaHHbIX B
onepaTUBHON NamsaTu

= KoMNOHeHTbI A5 ynpaBreHns XN3HEHHbIM LMKIOM AaHHbIX, BKIOYasa nepemeLleHve
mexay Tunamu xpanunuwy (SSD/HDD), npumeHenue Erasure Coding 1 Komnpeccuio
dannos

= OC, Bxopgsawasa B coctas [TAK

6.2.3 Moaynb KoopauHauuu

HassaHue B EQMHOM peecTpe pocCUnckon pagmoanekTpoHHon npoaykumm — CKAJTA-P Moaynb
koopaumHauun. ObecneumBaeT PyHKLUNOHMPOBAHME NOACUCTEMbI YNPaBAeHus.

HasHauyeHune
= Obecne4veHne KOHCEHCYCa U KoopauHauun pacrnpeaenéHHbIX CEPBMCOB KracTepa

= XpaHeHue 1 ynpasrneHne KpUuTuyeckuMu MeTagaHHbIMU pacnpegenéHHon hannoson
cuctembl (HDFS)

= [lpepoctasneHune cepBuca pacnpegenéHHon KoHUrypaumm n CUHXpoHU3aLmm s
KoMnoHeHTHou akocucteMmsbl (Kafka, HBase, Hive)

= FapaHTvm cornacoBaHHOCTU COCTOAHUNA KnaCTepa n OTKaSOyCTOVNI/IBOCTI/I KI4YeBbIX
yrnpaengaowmx cepBncoB
Y3nbl

B coctaB Mogynsi BXxogAT Tpu BbIMUCIUTENbHbIX Y3na, KOTopble pacnpefeneHbl no 2 tunam
Harpysku:
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= Tun 1 — BbICOKOMPOU3BOAUTESbHbINA, ONTUMU3MPOBAH ANs y3noB ¢ ponbio HDFS
NameNode n JournalNode, TpebytoLmMx HA3KOWM 3a4EePXKKN U BbICOKOW
Npoun3BOANTENBHOCTU NPOLLECCOPHON MOACUCTEMbI

= Tun 2 — cbanaHcuMpoBaHHbINA, NCNONb3yeTCcs ANd pa3BEPThIBAHNA KBOpyMa Zookeeper n
CEpPBMCOB MeTafaHHbIX, TPEOYLWNX cTabnnbHoM paboTbl U HAAEXHOIO XpaHunuLla

OTKa3oycTOM4YMBOCTb obecneveHa

=  dopmupoBaHMEM OTKa30yCTOMYNBOro KBOpyMa (He MeHee 3 y3roB) Ans CEPBUCOB
Zookeeper u HDFS NameNode (¢ ncnonb3sosaHnem JournalNode)

= ABTOMaTMYECKMM MNepeknoyeHmeM npn oTkase ocHoBHoOro y3na NameNode Ha
pes3epBHbIN y3en

= TexHonorven RAID gna HakonuTenewn BbIMUCINTENbHbLIX Y3N0B

= Pe3epBMpOBaHNEM CETEBLIX KOMMYTATOPOB (06beanHeHne ceTeBbix y3noBs B MLAG-
napy)

[MpumeHsiemoe nporpammHoe obecneyeHmne
= Zookeeper
= HDFS NameNode & JournalNode
= OC, Bxogswas B cocTaB [TAK

6.2.4 Mopaynb pe3epBHOro KONMPoOBaHUA

HassaHue B EQnHOM peecTtpe pocCUnckon pagmoanektpoHHon npoaykumum — CKAJTA-P Moaynb
pe3epBHOro konupoBaHuda. ObGecneudnBaeT QYHKUMOHMPOBAHME MNOACUCTEMbI PE3EpPBHOrO
KOMMpOBaHMs.

HasHauyeHune

= PesepBupoBaHue n BOCCTAHOBIEHNE AaHHbIX: 0becnevmBaeT co3gaHne pe3epBHbIX
KOMWIM OaHHbIX, XPaHALWMXCA B OCHOBHbIX nogcuctemax MawwmHbl (Hanpumep, B
noacucTemMe HeCTPYKTypupoBaHHoOM 06paboTkmn BonbLIMX AaHHbIX), U UX nocneaytoLlee
BOCCTaHOBIIEHME B Crydae HeobxoanmocTu

= [lonrocpoyHoe XxpaHeHne pe3epBHbIX KOMWIN: NPeaoCTaBNsieT BblaereHHoe,
3KOHOMWYHOE XPaHWUMMLLE ANS apXMUBHbIX AaHHbIX, MOMEHTArbHbIX CHUMKOB COCTOSIHUS
CUCTEMbI U OPYrMX MaTepuarnoB pe3epBHOro KONMpPoBaHMs

= WHTerpaums c aKocucTeMon: PyHKUMOHNPYET Kak ceTeBoe xpanunuuie (NFS),
obecneynBas COBMECTUMOCTb CO CTaHAAPTHBIMU MEXaHU3MaMmn pe3epBHOTO
KONUpoBaHus, BXOASALWUMU B cocTaB nnaTtdopmel Arenadata Hyperwave n gpyrnx
KOMMOHEHTOB

Y3nbl

B coctaB Moaynsa BXOAWUT OAWH BbIMUCIIMTENbHBLIN y3ern, obecneyMBalOMi XpaHeHue Ao
94 T6anT AaHHbIX. XpaHEeHNe OCYLLECTBMASETCA Ha BbICOKOEMKNX M SKOHOMUYHbLIX HAKONMUTENAX
NL-SAS.

34 n3 50



MawwuHa 6onblwmnx gaHHbIX Ckana” p MBA.X. TexHu4yeckmnn ob630p

OTKa30yCcTOMYMBOCTb ODecneveHa

= AnnapaTHasi HagéXHOCTb XpaHeHust: TexHonorns RAID ansa HakonuTenen
BbIYMCNNTENBHOrO y3na, 3awuuiatoLas oT NoTepn AaHHbIX NPU BbIXOA4E U3 CTPOS
OLHOrO WNWN HECKOIbKMUX ANCKOB

= CeTeBad AOCTYMHOCTb: pe3epPBUPOBAHNE CETEBLIX KOMMYTATOPOB (00begMHeHne
ceteBblx y3nos B MLAG-napy), obecneunBatoLiee 0Tka3oyCTONYMBbIA CETEBOW MYTb K
XPaHUnu1LLy pe3epBHbIX KOMuK

= PesepsupoBaHue Ha ypoBHe MaluuHbI: KPUTUYHOCTb AaHHoro Moaynsa HusenupyeTcs
obwen apxmntekTypot MawwmnHbI, rge OCHOBHbIE AaHHbIE 3alUMLLEHbI pennnkaumen B

HDFS. Moaynb pe3epBHOro KonupoBaHUs npeaHasHayeH Ans 3awmTbl OT NOrMYecKnx
owmnbokK, katacTpodn4ecknx cO0eB 1 Co3AaHNS apXUBHbLIX KOMUIA

[MpumeHsiemoe nporpammHoe obecneyeHmne
= CeteBag hannosas cuctema (NFS)
= OC, Bxogswas B coctaB [TAK

6.2.5 CneuuanusanpoBaHHbIM MOAYNb (ANA yNpaBneHUsa AaHHbIMWU)

HassaHve B EOMHOM peecTpe POCCUMCKOW paguoanekTpoHHon npoaykuum — CKAJIA-P
CneumanuanpoBaHHbIi Moaynb. ObecnednBaeT (PYHKUMOHUPOBAHNE NOACUCTEMbI YNpaBreHus
AaHHbIMKU (cM. n. 6.1.5). IHTepbenc ocHoBHOro doyHKumoHaneHoro MO Mogynsa npegoctasnseT
AOCTYN K Katanory metagaHHbiX, BusHec-rnoccapuio, NOUCKy, NpOUIMPOBaHUIO N NPOBEPKE
KayecTBa KopnopaTUBHbIX AaHHbIX.

HasHauyeHune
= |/|HTeraL|,VI$I MeTaaaHHbIX N3 Pa3JyIN4YHbIX CUCTEM O6p360TKI/1
= AHanus OaHHbIX, MONCK OaHHbIX, COBMECTHas pa60Ta C MeTagdaHHbIMU

= BepneHue koprnopaTMBHOro GU3Hec-rnoccapus 1 ero UHTerpaumst ¢ katanorom AaHHbIX

Y3nbl

B coctaB MOD,yJ'IFI BXOOUT HE MeHee OBYX BblHUCITUTENbHbIX Y3/10B

OTKa3oycToM4MBOCTL 0ObecneyeHa
= PesepBUpOBaHNEM BbIMUCNINTENBHbIX Y3108
= TexHonorven RAID gna Hakonutenewn BbIMUCNUTENbHbLIX Y3N0B

= PesepBupoBaHuem ceTeBbiXx KOMMYTaToOpoB (06beanHeHne ceTeBblX y3nos B MLAG-
napy)

[MpumeHsiemoe nporpamMmmHoe obecneyeHmne
= Arenadata Catalog (ADC)

= OC, Bxogsiwas B coctaB [MAK
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6.2.6 CneuuanusanpoBaHHbIM MOAyNb (ANA 3aaa4 Nnpeobpa3oBaHUA AaHHbIX)

HassaHve B EAWHOM peecTpe PpOCCUMCKOW pagnoanekTpoHHon npoaykuun — CKAJIA-P
CneunanusmpoBaHHbIn Moaynb. ObecneynBaeT  (PYHKUMOHMPOBAHME  MOACUCTEMBDI
npeobpasoBaHnst gaHHbIX (CM. n. 6.1.6).

HasHaueHune

Ncnonb3yeTca Ons peleHust 3adad, CBSI3aHHbIX C WHTErpauvein OaHHbIX, MOCTPOEHMsT U
HamnoNHEHUs XpaHUNULL, U BUTPUH OaHHbIX.

Y3anbl

B 3aBucumoctn ot moaudumkaumm, Mogynb MOXeT COCTOATb U3 2X UNU 3% BblYUCAUTENBHbIX
Y31OB.

OTKa30yCcTOMYMBOCTb ODecneveHa
= Pe3epBupoBaHvueM BbIYUCIUTENBbHbIX Y3M0B
= TexHonorven RAID gna HakonuTenewn BbIMUCNNTENbHbLIX Y3N0B

= Pes3epBMpOBaHNEM CETEBLIX KOMMYTATOPOB (06beanHeHne ceTeBbix y3nos B MLAG-
napy)

MpuMeHsieMoe nporpamMmmMHoe obecneyeHune

= [0 gna ynpasneHus ETL-npoueccamu

6.2.7 BbasoBbIM MOAynb 6Ge3onacHOCTU

BasoBbIn Moaynb 6e3onacHocTn obecneynBaeT PyHKUMOHMPOBAHNE NOACUCTEMbI YNPaBrieHus
AOCTynoMm (cm. n.6.1.7).

HasHauyeHune

MpenoctaBnseT KOMMMEKCHYH CUCTEMY, BKIOYaKLWY YNpaBfieHMe AOCTYNOM Ha OCHOBE
NoNuUTUK, aBTopu3aumio n 6esonacHbli SOCTYN K nnatopme n eé cepBucam, YTO nomoraet
3aWNTUTL  KOHMAEHUManbHble AdaHHble W obecneynTb COOTBETCTBME HOPMATUBHBIM
TpeboBaHMAM.

B Moaynb BxoasT komnoHeHTbl Arenadata Platform Security (ADPS):

= Ranger Admin & UserSync — cepBepbl ynpasrneHus nonutmkamm 6esonacHoctu u
CMHXPOHU3auun nonb3oBaTenen (pa3BepTbiBaOTCA Ha 2-3 y3nax ang
OTKa30yCTOMYNBOCTK)

= Ranger Key Management Service (KMS) — cepBucC ynpasreHus Krnoyamm
LWMdpoBaHUA (pa3BepTbiBaeTcs Ha 2 y3nax)

= Knox Gateway — o3 6e3onacHocTh (pa3BepTbiBaeTCA Ha 2 y3nax Ans
6anaHCcMpOoBKN Harpy3kn 1 0TKa3oyCTOMYNBOCTH)
Y3anbl

B 3aBucumocTn oT mogudukauuun, Moaynb MoOXeT cOCTOoATb M3 3, 5 unn 7 BblYUCANTENBHbIX
y3noB Ana obecneyeHus Tpebyemon NponsBoaANTENBHOCTU N pe3epBUPOBaHMS.
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OTKa30yCcTOMYMBOCTb ODecneveHa

= KnacTtepHon koHurypaumen cepsmcoB Ranger n Knox ¢ 6anaHcnpoBKON Harpysku 1
aBTOMaTUYECKUM NepeknioyeHmemM npu cboe

= XpaHeHueM nonuTtuk Ranger B pennuuupyemon B[] (BCTPOEHHOW Unn BHELLHEN)

= PesepBupoBaHNEM CETEBLIX KOMMYTATOPOB (06beanHeHne ceTesblx y3nos B MLAG-
napy)
= TexHonornen RAID ans cucTemMHbIX HakonuTenen BblYUCIIUTENbHbLIX Y3108

[MpumeHsaemoe nporpammHoe obecneyeHmne
= Arenadata Platform Security (ADPS) Ha 6a3e Ranger n Knox

= OC, Bxogsawas B coctas [TAK

6.2.8 Mopaynb rpaHM4HbIX PYHKLUN

HassaHue B EQMHOM peecTpe pocCUnCcKon pagmoanekTpoHHon npoaykumum — CKAJTA-P Moaynb
rpaHnYHbIX yHKUuMiA. ObecneunBaeT (PyHKLMOHUPOBAHWE MOLACUCTEMbI FPAHUYHBLIX (OYHKLMIA
(cm. n. 6.1.8).

HasHaueHune

MpepocTtaBnseT BblAenNeHHble BblYUCAUTENbHbIE PECYpPCbl ANA WUCMOMHEHUs pPa3HOPOOHbIX
pabo4nx Harpy3oK B M3onmpoBaHHom cpege. Moaynb npeaHasHadeH Ang 3anycka v ynpasrneHus
3agadamy pacnpegernéHHon obpaboTkM OaHHbIX, TakKMMK Kak npouecchl npeobpasoBaHust U
nepemelleHus gaHHblx (Spark), notokoBasi obpaboTka (Flink), a Takke gns pasmeweHus SQL-
wrno3oB  (Kyuubi), obecneuvBas TeM cambiM 3MaCTUYHOCTb, MYNbTUTEHAHTHOCTL U
npeackasyemMyo NpovM3BOAMTENBHOCTb AN OU3HEC-NPUNOXEHUA U aHANTUTUKOB.

Y3anbl

Y3nbl CKOHUIypUpOBaHbl C aKLEHTOM Ha BbICOKy0 npoussogutensHoctb CPU n 6onblion
06bEM onepaTnBHOM NamMaTK Anga addekTnBHOM 06paboTkM AaHHbBIX B NaMSTW.

OTKa3oycToM4MBOCTL 0ObecneyeHa

= WHTerpauuen c YARN ansa ynpaeneHus pecypcaMmvm n asToMaTnU4ecKoro rnepesanycka
KOHTENHepOB C 3agavamu npu c6osnx

= KMcnonb3oBaHmeM OTKa3oyCTOMYMBLIX PEXUMOB McnonHeHnnsa ansa Spark m Flink

= PasBepTbiBaHMEM KpUTM4HBIX WN030B (Kyuubi) B KnacTepHOM pexume ¢
BGanaHCMpOBKOWN Harpysku

= PesepBupoBaHuem ceTeBbix KOMMYTaToOpoB (06beanHeHne ceTeBblX y3nos B MLAG-
napy)

= TexHonorven RAID gns cucteMHbIX HakonuTenen BbIYUCNNTENbHbIX Y310B
[MpumeHsiemoe nporpammHoe obecnedeHmne

=  YARN

= Spark (Bkntovas Spark SQL, MLIib)

= Flink
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= Kyuubi

= OC, Bxogsawas B coctas [TAK
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7. CNEUN®PUYHBIE YEPTDI

MpoekTnpoBaHne MawmHbl 6onbwmnx AaHHbIX Ckana”p MBO.X ocywecTBnsnocb ¢ y4ETOM
psaa  BblOpaHHbIX  MPUOPUTETOB,  OKa3blBaWOWMX  HEMNocpeaCTBEHHOE  BIMSIHME  Ha
PYHKLUMOHANbHbIE M SKCMyaTaLMOHHbIE NOKa3aTenu.

Bo3moxkHas MHTEerpauund c nodbIMU NCTOYHUKAMU I/IHC*)OpMaLI,I/II/I
= OLTP n OLAP CYB[
= ERP, CRM
= [1oKyMEeHTbl 1 NOYTOBbIE COOBLLEHMSA
= XypHanbl Be6-cepBepOoB, NOTOKN MOCELLEHNI
= JlaHHble coumnanbHbIX CETEN
= JKypHanbl NPOMbILLMIEHHbIX CUCTEM

= [laHHble CeHCOpPOB U AaTYMKOB

[apaHTus ckopocTy 00paboTkM AaHHbIX

B MawwmHe ncnonb3yoTcs napannesnbHble 1 pacnpeaesiéHHble BblYMCNeHns. Beicokas CKOpOCTb
00paboTkM gaHHbIX o6ecnevnBaeTca NPUMEHEHMEM BbICOKONPON3BOANTENBHOro 060pyaoBaHMUS:
ObICTpbIX AnckoB SSD, BbICOKOCKOPOCTHbLIX CeTen BHYTpeHHero B3ammogenctaus (100 Mout/c),
48+ CPU Ha y3en, goctato4yHOro oobéma namsTn Ha y3ern.

BbinonHeHne bunsHec-3agay Ha HeorpaHM4eHHOoOM 06BbEME AaHHbIX

= AHanu3 NoCTOAHHO NOCTynarLWmnx 6oNbLUMX AaHHbIX, Yen 06bEM n3mMepseTcs B
TepabaunTtax

= [MpeobpasoBaHne HECTPYKTYPUPOBAHHBIX N YACTUYHO CTPYKTYPUPOBAHHBIX AaHHbIX B
CTPYKTYpPUPOBaAHHYIO hopMy
= PaboTta ¢ gaHHbIMM TUNA «KITHOY-3HAYEHNEY

[opu3oHTanbHoe MaclTabupoBaHue

lopu3oHTanbLHoe MacwTabupoBaHue NO3BONSET 00ecneyYnTb POCT CUCTEMbI B 3aBUCMMOCTU OT
notpebHocTeln GusHeca. Ynop genaeTcs Ha NPOCTOE HapalLMBaHWUE BbIHUCIIUTENIBHOM MOLLHOCTH
N MONe3HOW EMKOCTM cucTembl. [1ogoOHbIA Moaxon MNO3BOMSAET pacluUpsATb BO3MOXHOCTU
CYLLECTBYIOLLMX aHANUTUYECKNX CUCTEM M 0BecneunTb NnpeaenbHyto 3arpy3ky obopyaoBaHus.
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8. TAPAHTUPOBAHHOE KAHECTBO U NONHAA
FOTOBHOCTb K MPOMBbILWNEHHOU SKCMNTYATALUUA

KauecTBeHHble nokasatenu MawmnHbl 6onblmnx gaHHbIX Ckana” p MB.X obecneunBatoTcs eé
COOTBETCTBMEM MPOBEPEHHOMY CTaHAAPTHOMY BapuaHTy, COBMIOAEHNEM YCTAHOBITEHHbLIX HOPM
n TpeboBaHui no opmupoBaHuo, peanusaumen paboT BbICOKOKBANMMULUNPOBAHHBIMA
cneunanucTtaMmm Ha Bcex aTanax XU3HEeHHOro Lmkna.

[Mpon3BoacTBo 1 cbopka: 6e3 KoOMMNPOMUCCOB

= Vcnonb3yloTcsa TONbKO NpoBepeHHble KOMMNeKTylowme, oTobpaHHble Nof pearnbHble
Harpyskm

= Bce KoMnoHeHTbl cobmpatoTca CTPOro Mo pernameHTy, B COOTBETCTBMM C YTBEPXKOEHHOWN
CXEMOW pa3meLleHns

= PasBépTbiBaHNe NporpaMmMHOro obecnevyeHus 1 nepBrMYHasi HacTporika
BbIMOJIHAOTCS aBTOMaTU3UPOBAHHO, YTOObI UCKITIOUYNTL «PYYHbIE» OLLNOKM

= Kaxgbli KoMOnekc nepen oTrpy3kon NpoxoamT PyHKLMOHANMbHOE TECTMPOBAHNE U
NpOBEpPKY Ha Hannumne N3BeCTHbIX YA3BMMOCTEN

= OTKNOHEHMA OT TMNOBOro pelleHns MawmnHbl 6onbnx AaHHbIX Ckana” p MBA.X
NCKITHOYEHDI

MNepenaya B aKCnnyaTauuio: Bce roToBo K paboTe

= MawwuHa noctaBngeTcsl B NOSIHON rOTOBHOCTU K p360Te — [OTOBa K 3KCcnnyataumn
Cpasy nocne noAgkni4yeHnd K CeTh 3aka34vmnka

= B KoMnnekT BXoaaT: nacnopT nsgenna n CepTI/ICbVIKaT noanepPXxku, NOJHbIA NakeT

[AOKYMEHTaLuW ONsi NPOXOoXAeHWs aTTecTalmii U cornacoBaHuin, obyyeHne
cneumanucToB 3akas4dumka (Mo 3anpocy)

TexHnyeckas nogaep’kKka. oT npon3BoanTen , oes nocpegHnKoB
= [lopgepxka BxoguT B nocTasky (N0 ymonyauuio — 1 rog, ontumansHo — 3 nnu 5 ner)

= JlOCTYyNHbI NaKeTbl TEXHUYECKON NogAaepKkM 9%5 nnu 24x7, B 3aBUCMMOCTU OT
KPUTUYHOCTWN CUCTEMbI 3aKas4mka

= [lepBad n BTOpasi IMHUM NOAAEPKKN HEMOCPEACTBEHHO OT NPOU3BOAUTENS UNK
cepTnnunpoBaHHOro napTHEpa

= B cnoxHbix cuTyaumax B paboTy NOAKNIOYAOTCS apXUTEKTOPbI U pa3paboTumkm camomn
MawwuHbl — 3-9 nuHna nogaepxkn B Poccun, 6e3 ackanauum 3a pydoex
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COI'IpOBO)K,EI,eHl/Ie n pa3suUTne rnoa 3agadun Oun3Heca
Mo 3anpocy BO3MOXHO:

= annapaTHOe pacluMpeHne 1 MoLepHU3aLns

" TOpM3OHTaNbHOE U BepTUKanbHOe mMaclTabmpoBaHme

= apanTtaumsa MawwuHbI Noa HoBble 3a4a4un

Bce OopaboTku BbINOMHAKTCA C y4acTMeM Tex, KTO MpoekTMpoBan M cos3gaBan MawwuHy
6onblmnx gaHHbix Ckana”p MBA.X, 4uTo cHMXaeT puckn n obecrneynBaeT CTabUNMbHOCTL B
aKcnyataumm.
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9. PEAKUUA MALLUHBI HA BO3MOXHbIE OTKA3bI

OTKa3sbl, CBsA3aHHblE CO cTaHAapTHbIMKU anemeHTamn Ckana’*p Mb[.X

B MawwunHe obecneyeHa OTKaA30yCTOMUYMBOCTb €€ OCHOBHbIX 3JIEMEHTOB UM MPOLIECCOB, B TOM
yucne:

= yanos (AybnupoBaHne NpoLeccopoB, UCTOYHMKOB NUTAHMA 1 Ap.)
= noacuctembl BBoga-sbisoga (RAID)
= CeTW BHYTPEHHEro B3ammMmodencteus (gybnmposaHme ceteBbix nHTepderncos, MLAG)

" CUCTEMbI pe3epBHOIro KonmnpoBaHuA

OTKkasbl NEepeynCrieHHbIX 3neMeHTOB oTpabaTbiBalOTCA CTaHO4apTHbIMKM - anroputmMamu B
COOTBETCTBMM C NPOU3BEOEHHBIMM HacTponkamu. J1loGoM eanHUYHLIM OTKa3 He MOBMUSIET Ha
AOCTYMHOCTb CUCTEMbI B LIENIOM, XOTS MO KOHKPETHOMY CEepBMCY BO3MOXHO Hebornbluoe
CHWXKeHue  npousBoguTenbHocTW.  [locne  ycTpaHeHuMst  HEeUCNpaBHOCTUM  UCXOOHas
npou3BoAnTenbHOCTbL MalKnHbI Takke BOCCTaHABMMBaETCS.

OTKasbl, CBsI3aHHbIE C y3rnamMmm Knactepa

AnnapaTHble cooun

ApxuTekTypa nporpammMHoro obecneyeHus:, nexawlero B ocHose MawmnHbl 60NbLWKNX AAHHbIX
Ckana” p MB[.X, no3BonsieT NOCTPOUTL OTKA30yCTONYMBLIA MHOMOY3ITOBOW KnacTep.

ApxutekTypa MawmnHbl NOCTPOEHa NO NPUHUMNY pacnpeaenéHHon CUCTEMbI C HE3aBUCUMbIMU
y3anamn, He MMeLWMMN pasaensieMblX PecypcoB, YTo obecnevnBaeT YCTOMYMBOCTb K noTepe
No00ro 13 HUX.

HDFS

[aHHble 3awuieHbl pennukaunen 6nokoB. Bbixog M3 CTposi 0O4HOro Mnu gaxe ABYX Y3roB
AaHHbIX (B 3aBMCUMOCTW OT PacMoNIOKEHUSA PENsvK) He NPUBOAMT K MOTepe LaHHbIX WUIu
HepaboTtocnocobHocTu knactepa. HDFS aBTomMaTnyecku nHmummpyeT npouecc BOCCTaHOBEHUS
pennukaummn Ha UCNpaBHbIX y3nax.

Ynpasnsouwme cepBuUCHI

KputuuHble cepsucel, Takne kak HDFS NameNode, Zookeeper n kKOMAOHeHTbI 6e3onacHoOCTH
(Ranger, Knox), pa3BepHyTbl B BbICOKOAOCTYMHOWN KNnacTepHon koHdurypaumn. Beixoa ns ctpos
OHOrOo y3ra B TakOM KracTepe NpyvBOAUT K aBTOMaTU4EeCKOMY MEPEKoYEHUI0 Ha pe3epBHbIN
y3en 6e3 npepbiBaHWS 06CNYXNBaHUSA MOMb30BaTENbLCKMUX 3anNpoCoB.

KoopauHauus

Cepsuc koopauHaumm Zookeeper, HeobxoanmbIn ons paboTbl MHOMMX KOMMNOHEHTOB, pa3BepPHYT
B kBOopyme un3 3 unu 6onee yanos. Knactep Zookeeper octaetca paboTocnocobHbIM Npu oTkase
He 6onee yem (N-1)/2 yanos (Hanpumep, Npu 3 y3nax Knactep nepexuBeT 0Tka3 OAHOrO).

MonHasa noTteps kBopyMa Zookeeper aBnsieTca KpUTMYeckum cboem, KOTOPbIN MOXET NPUBECTU
K OCTaHOBKE WunuM HectabunbHoW paboTe MHOrMx KnkoudeBbix cepBucoB knactepa (HDFS
NameNode HA, HBase, Kafka n gp.), a He Tonbko K nepexogy B PEXUM «TOMbKO YTEHUEY.
BocctaHoBneHve nocne Takoro uHUuaeHta TpebyeT TwaTtenbHOW npouenypbl, ONMUCaHHOW B
AOKyMEHTauMm No aBapuMHOMY BOCCTAHOBIIEHUIO, M MOXET BKIHOYATb Kak aBToMaTuyeckme, Tak
M pyYHble LWarn no NpoBepKe LernoCTHOCTU U COrfacoBaHHOCTM COCTOSIHUSA KOMMOHEHTOB.
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MporpammHble cOou N YenoBeyeckun cpakTop

MOHUTOPUHT

BcTpoeHHas cuctema MoHuTopuHra Ckana’ p BU3MoH oTcnexnBaeT COCTOsIHNE BCEX CEPBUCOB
1 y31oB, reHepupysi OnoBeLLeHWs Npy aerpagauum unm cboe.

BoccTaHoBneHne cepBucoB

MeHepxep knactepa Arenadata Cluster Manager (ADCM) nossonsieT ObICTPO Nepe3anycTuTb
OTKasaBLUME CEPBMUCHI UMW BbINOMHUTL OTKAT KOH(UIYPaLMOHHBLIX U3MEHEHWUIR, NpuUBELLINX K
HecTabunbHoM paborTe.

PesepBHoe KornnmpoBaHmne n BOCCTaHOBIIEHUNE

Ans 3awnTbl OT NOrMYeckMx owunboK M ownboyHbIX oOnepauuin peanu3oBaHa cucTema
pPEe3epBHOr0 KOMMPOBaHWA MeTadaHHbIX WU caMuX AaHHbIX. B 3aBucumoctu oT TpeboBaHui
3aKasyuka, MoXXeT ObITb HACTPOEHO pe3epBHOE KONMMPOBaHUE B OTAENbHbIM Moaynb pe3epBHOro
KOMMPOBaHUSA UN B 0OGBEKTHOE XpaHUNULLE.

HeTanbHbln  Nopsidok obecnevyeHnss OTKA30yCTOMYMBOCTU KrnacTepa WM pPeEKOMeHZauuu
no [OencTBMaM MNpU  €ero  agMUHUCTPUPOBaHWW,  BKMAOYas npoueaypbl  aBapuMHOro
BoccTaHoBneHus (Disaster Recovery), MoryT 6biTb NpedocTaBneHbl Mo 3anpocy.
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10. BAPUATUBHOCTb MALLUUH

MawwuHa 6Oonbwux pgaHHbix Ckana”p MBO.X npoektMpyetcsas Mo4 KOHKPETHbIE 3adayn
3aKas4uka, YTo No3BoSieT ONTUMU3NPOBATL COBOKYMHYKO cTOMMOCTbL BnaaeHus (TCO). basoBble
KOHcpurypauum agjanTtupyloTcs nog npeobnagawowmn  TUN pabouen Harpysku:
BbICOKOMPOM3BOAUTENbHbIE BbLIYUCIIEHMS, 3KOHOMUYHOE XpaHeHue Oonblwmnx OO6BbEMOB un
cneumanuaMpoBaHHble CLiEHapUM.

[TpnopuTeT NPON3BOANTENBLHOCTU

O6nactb NnpUMeHeHUs:
= yHTepakTuBHas aHanutuka (Ad-hoc) n oTUETHOCTE Ha BOMbLUNX AaHHbIX
" BbICOKOHarpy>XeHHble BUTPUHbI AaHHbBIX 1 onepaunoHHble xpaHunuwa (ODS)

" CUCTEMDbI, Tpe6leLlJ,I/16 MUHUManbHON 3adepPXKn OTKINMMKa ansa 6I/I3HeC-I'IpI/IJ'IO)KeHI/Il7I

BapI/IaHTbI peLweHna:

= yBenu4yeHHbIn 06bEM onepatusHon namaT (RAM) n Bbicokas 6a3oBas yacToTa
npoueccopoB (CPU) ansa yckopeHusa o6paboTkun B NamMATN U CROXHbBIX BbIYUCIEHWI

" MCMONb30BaHUE y3noB ¢ MakcumanbHon CPU-MOLWHOCTBIO A58 6bICTPOro BbINOMHEHUS
ETL-3aga4 nakeTHOM 1 NOTOKOBOM 06paboTku

= OCHalleHue BbicokonpounssoauTenbHbiMu Hakonutenamm NVMe SSD ansa
MaKCUManbHOW CKOPOCTU YTeHus/3annucum

= ucnonb3oBaHue RAID 10 onst CUCTEMHBIX HAKONUTENEN BbIYUCIIUTENBbHbIX Y3M0B 4SS
BGanaHca mexay NpoM3BOANTENBbHOCTBIO U HAAEXHOCTBIO
[MprnoputeT 06bEMA N 3PPEKTUBHOCTU XpaHEHNS

Ob6nacTb npuMeHeHus:
" LeHTpann3oBaHHOE XpaHunuuie gaHHbix (Data Lake)

= [ONrOCPOYHOE XpaHEeHUe AaHHbIX ¢ AaT4nkoB loT, XXypHanoB cobbITUIN 1 UCTOPUHECKUX
apXvBOB

*  3KOHOMWYHOE XpaHeHMe "xonoaHbix" 1 "Tennbix" AaHHbIX C COXPaHEHNEM ObICTPOro
Aoctyna
BapuaHT peLleHus:

= cbanaHcmpoBaHHasa KOHUrypaumsi C onTumMm3aument Ha COOTHOLLIEHNE
"éMKOCTb/CTOMMOCTL"

= MacwTabupyemas koHurypaumsa ons co3gaHns 4onroCpOYHbIX apXMBOB U
MOMEHTarnbHbIX CHUMKOB AaHHbIX

" MCNOnb30BaHMe BbICOKOEMKNX SAS/NL-SAS-HakonuTenen. AKTUBHOE NPUMEHEHNE
Erasure Coding Ans CHWXeHUs 3atpaT Ha XpaHeHue npu obecnevyeHmm
OTKa30yCTOMYMBOCTU
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CI'IeLI,VIaJ'Il/IBI/IpOBaHHbIVI THOHWHI o4 npukriiagHble 3aaauvn

O6nactb NpyMeHeHus

pelleHne yHuKanbHbIX 3agay, TpebyoLLmnx TOHKON HaCTPOMKN NOA, CNeLnUYHYIO
MoZAernb AaHHbIX, NATTEPHbl 3anpocoB 1 cornaweHns o6 yposHe cepsuca (SLA)

Mooxon k peannsaumn npoBoauUTCA COBMECTHO apXUTEKTOpaMU CKana"p N TEXHUNYECKNMU
cneunanncTtamMmm 3aka3vymka n MOXXeT BKITH4YaTb:

agjanTaunto KoHpurypaumm obopygosaHus (cootHoweHne CPU/RAM/guckn) nog
KOHKpeTHble ABWKKKU (Spark, Impala, Trino)

ONTMMM3aLMI0 CETEBBIX HACTPOEK U TONoNorun pasmeLeHmsa gaHHbix B HDFS/Ozone

KaCTOMM3auunto NorfinTUK ynpasreHna pecypcamum YARN n NnnaHNpPOBLLUWKOB A51A
obecneyeHuns npep,CKasyeMOM npon3soanNTENbHOCTU MYINbTUTEHAHTHbIX HAarpy3ok

HACTPOWKY NPaBUIT MUrPaLnnN gaHHbIX Mexay Tunamu xpanunuuw, (SSD/HDD) B Smart
Storage Manager
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11. TPEBOBAHUA K PASMELLEHUIO MALLUUHBI

MawuHa 6onbwux gaHHbix Ckana”p MBO.X npenctaeBnsieT cobor KOMMNNEKT Y3noB Ans
pa3sMeLleHust B CepPBEPHbIA MOHTaXHbIN wkad 19”7, Bbicota 42U 1 6onblue, ¢ AanbHeWLLen
BO3MOXHOCTbIO MOAYIMbHOM paclumpsieMocT Ao 14 croek (unu 6onee).

MoHTaXHbIN WKad (CTonKa) MoXeT ObITb MOCTABMEH KakK OMNUUS.

,D,J'IFI NnoaKnr4YeHnA IJJKa(ba K cucrteme SJ'IeKTPOCHa6)KeHI/IFI OOJTKHbI ObITb npegycMoTpeHbl ABa
HEe3aBUCUMbIX BXOOa 3JTIEKTPONUTAHUA.

PacuetHas notpebnsiemas MowHOCTb wWwkada (3agaetca napametpamm LIOM 3akasuumka)
onpeaensdeT TOMNOSOTMIO pasmeLlleHns mogynen n yanos B ctorkax IO n yunteiBaeTcsa npu
pacyeTe MawuHbl. OT 3TOro 3aBUMCUT KONMUYECTBO LOMOMHUTENBHOrO KOMMYTALMOHHOMO
obopynoBaHus B coctaBe MaluHbI.

B mecTe ycTaHOBKM OOSMKHbI OblTb NPEAYyCMOTPEHbI COOTBETCTBYIOLLME MOLLHOCTU MO OTBOAY
Tenna.

[na noaknyeHnst K nokKanbHOM CEeTM 3akasduumka HeobXOAMM pe3epBUPOBAHHbLIM KaHan [0
4x100 Gigabit Ethernet wnn  go  8x10/25 Gigabit Ethernet. TpeOyemble  TpaHcMBeEpDI
onpegenalTca Ha atane hopMUpoBaHua cneumdpukauun MawmuHbl.

Mpn pasBépTbiBaHMM OyayT BbINOMHEHbI HACTPOWMKW CETEBbIX agpecoB B COOTBETCTBUMM CO
CTPYKTYpPOM CeTU 3aka3uumka. 3aka3uuMKk [OIDKeH npeaocTaBuTb HeoOXoAuMMble [aHHble B
COOTBETCTBMM C HOMEHKITaTYypOn KOMNOHEHTOB MawwunHbl 6onbwmnx AgaHHbIX Ckana” p MBI .X.

B ceTu 3akasumka OOMKHbI ObITb HaCTpPOEHbl COOTBETCTBYHOLLUME MapLLUPYThl U NpaBa AoCTyna.

[lanbHelie MeponpusiTust No BBOAY B 3KCMyaTauuMilo OCYLLUECTBSIOTCS 3aka3vyuMKoM MyTEM
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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12. TEXHUWYECKAA NMNOOAEPXKA

MocTaBka MawuH 6onbwnx gaHHbIx Ckana” p MB[.X ocywiectenseTcs ¢ npeaBapuUTenbHbIMU
cbopkon, TecTMpoBaHMEM M HACTponkon obopyaoBaHusA cornacHo TpeboBaHMAM 3akasduka.
KauectBeHHass nopaepxka obecneymBaeTca eOuHbIMM  CTaHAapTamMu rapaHTUHOrO W
NOCTrapaHTUMHOIO TEXHNYECKOro 0BCNy>XMBaHWS:

" naket ycnyr no TEXHMUYECKOMN nogaepxke Ha I'IepBbIIZ roq BKIO4YeH B NOCTaBKy

= 3aKas34yMK MOXeT BblOunpaTtb naket 9x5 unum 24x7 (BapuaHT 45151 KOMMNIIEKCOB
KpUTUYeCKon OYHKLMOHANbHOCTH)

= CPOK HayarnbHO NpPUOGpPeTaAEMO TEXHUYECKON NoaaePKKN MOXKET OblTb YBENNYEH
[0 3-X 1 5-1 neT, Takke OOCTYNHA NPOOHraums NoaaepPXKKu

CocTaB TUMOBbLIX NMaKeTOB YCNyr Mo TexHuveckon nopgaepxke MawuH GonblUMX OaHHbIX
Ckana” p MB[.X npeacrtaeneH B Tabnuue 1.

Tabnuya 1. lNakemsl ycriya no mexHu4eckol noddepxKke

MakeT Maket
«9%5y» «24%T»

«Pexunm npepoctasneHus ycnyr 9x5» (B paboyee
BpeMsi No paboymm gHAM)

«Pexum npegoctaBrieHns yenyr 24x7»
(KpyrnocyTou4Ho)

MpenocTaBneHne AocTyna K CUCTEME perncTpaunm
3anpocoB/nHUnaeHToB Service Desk

MpenoctaBneHne goctyna k 6ase 3HaHUn
no npogyktam Ckana’p

lMpenocTaBneHne o6HOBNEHUN NNLEH3MOHHOrO O
Ckana™p

[narHocTvka, aHanm3 u ycTtpaHeHve npobnem
B paboTe komnniekca Ckana’p, Bkniovas:

" yCTpaHeHue annapaTHbIX HeMCHpaBHOCTeVI

= TexHun4yeckoe conpooxaeHue MO
KoHcynbTaumm no pabote komnnekca Ckana’ p + +

«3awunTa KoHpraeHLManbHOW nHdopMaLnumn»
(HeucnpaBHblE HOCUTENW MHAOPMALUK HE Onums Onuus
BO3BpALLAOTCA 3aKa34NKOM)

3ameHa n peMoHT 060pya0oBaHUA MO MECTY
YyCTaHOBKM

[NocTaBka 060pyaoBaHNs Ha 3aMeHy 3a cyeT
npoussoauTens
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MakeT Maket
«9%x5» «24xT»

PaCLlJI/IpeHHbIe napameTpbl O6CJ'Iy)KI/IBaHI/IFI — +

BpemeHa pearnpoBaHuna n OTKIMMKa, He oonee:

30 MUHyT, 30 MUHYT,
Bpewmsi pernctpauumn obpaleHun paboune vachbl KpYrfocyToO4HO
(9%5) (24%7)
B TeyeHue B TeueHwne
MoakntoyeHne cneymanucTa K peLleHno MHUMOEHTOB
N 1 pabouero yaca 1 vyaca
KPUTUYHOIO N BbICOKOrO YPOBHEW (9%5) (24x7)

MNpumedaHne K cpokam pemoHTa 0bopyaoBaHus

Komnnekc MawuHa 6onblumnx gaHHbix Ckana” p MB.X apxuTeKkTypHO SBNseTCs YCTONYNBLIM
K BbIXOAQY M3 CTPOsi OTAENbHbIX KOMMNOHEHTOB W Aaxe Y3roB, NO3TOMY HeT Heob6XxooMMOoCTu B
obecneyeHMn JOPOrocTosILLEro cepBmnca CpOYHOrO BOCCTAHOBMEHMS 0B0OpyAOBaHNsS B TeYeHune
CYyTOK U MeHee. B komnnekce npeaycMOTPEHO Kak MUHUMYM [OBOWHOE pes3epBMpOBaHuUE
OCHOBHbIX KOMMOHEHTOB, MO3BOSSAIOLLEE COXPAHATb AaHHble U paboTOCNOCOBHOCTL Aaxe Mpu
BbIXO4E U3 CTPOSI HECKONbKNX AUCKOB M/Unn cepeepoB (Y3roB).
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13. MIMLEH3NPOBAHME MO B COCTABE MOAYJEN

KomaHga Ckana’p aKTMBHO 3aHMMaeTca pas3BUTMEM MNPOrpaMMHbIX npoaykTtoB MawuH
6onbwux AaHHbIXx Ckana’p MB[M.8. HanpaBneHus pas3sutusi popMMpYyOTCS Ha OCHOBE
aHanuaa MMpPOBOrO OMbiTa UCMOSBb30BaHMA cUCTeM NOAOOHOro Knacca u NnoXkenaHum 3aka34vnkoB
N napTtHepoB. HoBble (PyHKLUMM peanuayloTcs B (hopMe penus3oB, KOTOpble MOryT BbIXOOUTb
HeCKosbKO pas B rog.

MporpammHoe obecneyeHne Arenadata Catalog nuueH3npyeTcst No KONMYECTBY Nosib3oBaTeNemn
C NpaBamMun agMUHUCTpaTopa Unu moaepaTtopa.

MporpammHoe obecneveHne Ckana“p TeHom, Ckana“p BuanoH nocraensieTca

UCKMIoUYMTENbHO B cocTaBe MawwuH Ckana’'p U nuUeHsnpyeTca Mo MeTpukam KoMrriekca B
COOTBETCTBMU C KONIMYECTBOM CEPBEPHbBIX Y30B.

13.1 NMonutuka o6HoBneHusa NO

Komanga Ckana’p akTMBHO 3aHMMaeTCs pas3BUTMEM COOGCTBEHHbLIX MPOrpamMMHbIX MPOAYKTOB.
HanpaBneHus pa3suTua OpPMUPYIOTCA HA OCHOBE aHanu3a MMPOBOrO OMbiTa UCMOMb30BaHUA
cucteM nogobHOro kracca M MNOXENaHuM 3aka3dnkoB M NapTHepoB. HoBble  dyHKLMM
peanusytotca B popme penusoB. O6HoBNeHna ana MawuH, Haxoaawmxcss B aKcnnyaTauum,
NPOM3BOAATCS NO COrNAacoBaHMIO C 3aKa34ynMKOM.
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O KOMIMAHUA

Ckana’p — w™mogynbHas nnatdopmMa [gfs MNOCTPOEHUs  BbICOKOHarpykeHHom WUT-
WMHpacTpyKTypbl, NpoaykT Mpynnbl Rubytech.

lMporpammHo-annapatHble kommnnekcbl (MawwuHbl) Ckana”p Bbinyckaotcs ¢ 2015 roga wm
NPeacTaBnaloT  LUMPOKMW  TEXHOMOrMYECKUM  CTeK  Ans  MOCTPOEHUS  OUHAMUYECKMX
WHPPACTPYKTYP U MHAPACTPYKTYp  yrNpaBneHWss  [OaHHbIMW  BbICOKOHArpy>XeHHbIX
NHPOPMALIMOHHbLIX CUCTEM.

Mpoayktel Ckana’p BKOYEHbl B PeecTp NpOMbIWIEHHOW NPOAYKUUKM, MPOM3BELEHHON Ha
Tepputopun Poccuiickon ®egepaumn, n B EQnHBIA peecTp poccumncknx nporpamm anst 9BM u
B. CooTBeTCTBYET KpUTEPUSIM JOBEPEHHOCTN N UCNONBb30BaHNIO ANA 0OBbEKTOB KPUTUYECKOWN
MHopmMaLmMOoHHOM HGpacTpyKTypbl (KAN).

MawuHbl Ckana’p sBRSIOTCA CEPUAHO BbIMyCKAaeMbIMW NPeaHaCcTPOEeHHbIMK KOMMIeKkcamu,
KOTopble ObICTPO pa3BepTbIBAOTCA M BBOAATCA B 3KcniyaTauuto. [nybokas uHTerpauus
TEXHUYECKUX CpeacTB U nporpaMmmMmHoro obecneyeHus B NAK Ckana’p nossonsieT nonyy4ntb
pacLUMpPEHHbIE BO3MOXHOCTU M (OYHKLMOHANbHOCTb, KOTOPblE He4OCTYMNHbI NPY UCMOMb30BaHNUM
OTAEeNbHbIX KOMMNOHEHTOB.

MoaynbHbln  NpuHUMN  obecnednBaeT WHTErpauuio  pasHOpPOAHbIX  KOMMNoHeHToB  WUT-
WHQPaCTPYKTYpbl B eduHyto nnaTtdopmy npeanpuaTtnin, Kopnopaumin n BegomcTtB. EauHble
nogdepXkka W cepBucHoe OOCNyXuBaHWe Ans BCeX MNpoAykToB nuHenkn Ckana’p oT
npousBoanTens obecneyvmBaloT onepaTMBHOE paspeLleHne MHUNOEHTOB Ha CTbIke TEXHOMOMMN.

[ononHuTteneHas nHpopmauna — Ha cante www.skala-r.ru.
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