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JIOKYMEHT HOCUT UCKIMUMTENBHO MHCPOPMALMOHHBIN XapaKkTep 1 SIBNSETCS akTyanbHbIM Ha AaTy
pasmeLleHus.

TexHnyeckme xapakTepucTuKK, NPUBELEHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CINYXUTb
OCHOBaHMEM ANs NPeTEeH3NN.

TexHnyeckme xapakTepucTUkM MOryT OTNNYATbLCS OT NPUBEAEHHbIX BCIEACTBME MoguduKauum
n3genun.

TexHudeckne XapakTepuctmkm 1 KOMMNneKkrauud n3genun MOryT OblTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

JOKyMEHT He sBnseTcs nybnuuHoN OMepToN M He COAEPXWUT Kakux-nmbo o6s3aTenscTs
000 «CKAJTA-P».
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NEPEYEHb TEPMWUHOB N COKPALLEHUA

TepMuH, coKpallueHue

OnpepeneHue

ETL

(aHrn. Extract, Transform, Load) — npouecc
TPAHCMOPTUPOBKUN AAHHbIX, NPY KOTOPOM MHAOPMaLMIO 13
pa3HbIX MeCcT NpeobpasytoT 1 KnagyT B HOBOE MECTO

ERP

(aHrn. Enterprise Resource Planning) — nnaHupoBaHue
pecypcoB nNpeanpuaTns

MLAG

(aHrn. Multi-Switch Link Aggregation) — TexHonorus
arperauuy KaHanos, NO3BOMNSOLLAA OQHOMY MUITM HECKOMNBbKUM
NVHKaM C [IByX pa3HbIX CeTeBbIX Y3r10B ObITb
o6beaMHEHHbIMY BMECTE TakuM 06pasom, 4To Ans
KOHEYHOro YCTPOWCTBA 3TO BbIMAANT Kak OONHOYHOE
coenHeHne

NFS

(aHrn. Network File System) — npoTokon ceTeBoro goctyna K
¢hannoBbLIM cucTeMam

RAID

(aHrn. Redundant Array of Independent Disks) — 130bITOYHbIV
MacCuB HE3aBUCHMMbIX ANCKOB, TEXHOMNOMMS BUPTYanm3aumm
AaHHbIX ANnsi 06beaNHEHNST HECKOIbKMX (OU3NYECKNX ANCKOBBIX
YCTPOWCTB B NIOrMYECKUA MOAYb AN NOBbILLEHNS
OTKa30yCTOMYMBOCTM M/UNn NPON3BOAUTENBHOCTU

MES

(anrn. Manufacturing Execution System) — cuctema
ynpaBneHnsi NpOn3BOACTBEHHbIMY NPoLEeccamm

rc

locynapcTBeHHblE MHDOPMALMOHHBLIE CUCTEMbI — CUCTEMB,
KOTOpble CO34alTcsa AN peanusaumm NosTHOMOYNIA
rocyapCTBEHHbIX OpraHoB 1 obecrneyeHnss obMeHa
MHpopMaLmen Mexay HUMK, a Takke B UHbIX YCTaHOBINEHHbIX
deaepanbHbIMM 3aKoHaMU Liensix

30K

3HauYMMbI OBBEKT KPUTUYECKON MHGOPMALIMOHHOMN
NHPACTPYKTYpbI

e ghtt

MHdopMaLNOHHbIe CUCTEMbI NEPCOHAanNbHbIX AAaHHbIX.
CoBOKyNHOCTb MH(bOpMaLmK, coaepallencsa B 6asax AaHHbIX,
n obecneynsaroLLmnx eé obpaboTKy C UCNOSb30BAHMEM
NHPOPMALIMOHHBLIX TEXHOMOIMMIN U TEXHUYECKUX CPEOCTB

KnacTtep

OTkasoycTonumBas apxmTektTypa yHKkumnoHana MawwmHbl

MawwuHa

ABTOHOMHbIV MacluTabupyembii MOAYIbHbBIA NPOrPaMMHO-
annapaTHbIn komnnekc (nsgenue ¢ kogom OKI[ 26.14.20.160
13 peecTtpa paamoariekTPoHHON npoaykumMmM MuHnpomMmTopra
P®), pewwarownii yHKLMOHanNbHY0 3agadvy XpaHeHus,
06paboTkM 1 nepegaym gaHHbIX COrnacHo
npegycTaHOBIIEHHOMY CUCTeMHO-NpuknagHomy MO u
npeaoCcTaBnaAwLWmA HeobxogmMble Ana 3agayvm pecypchbl
BbIYUCNEHUNA U XpPaHEeHUs
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TepMuH, coKpallueHue

OnpepnenexHne

Moaynb ®PYHKUMOHaNbHO 3aBepLUEHHbIA KOMMMEKT
CKOH(PUIypUPOBaHHOIO 41151 BbINONHEHUST 3a4aHHbIX (OYHKUUIA
annapatHbIX W/vnmn NPporpamMmMHbIX KOMMOHEHTOB, annapaTHbIX
y3noB n nporpammHoro obecnevenus (MO), odopMneHHbIN Kak
camocTosTenbHasa eguMH1La Npogax co CBOMM Kodom (part
number) n CTOUMOCTbI0. ABNAETCH €AMHBIM U HEAENUMbIM
anemMmeHTom cneumdmrkaummn. 3apernctpuposaH B EPPPT]

oC OnepaunoHHas cuctema

MAK MporpammHo-annapaTHbIA KOMMMEKC

no MporpammHoe obecneveHne

Mogcucrtema Jlornyeckoe o6beanHeHNe KOMMOHEHTOB MO OYHKLMOHANBHOMY
MPU3HaKy, C Lenbtlo NOSCHEHNSI COCTaBa 1 NPUHLUUMNOB OENCTBUSA
MAK

Ccyb[] Cuctema ynpaeneHus 6azamy gaHHbIX

Y3en BbluncnTeneHbIn y3en (cepBep) Unu ceTeBon y3ern

(kommyTaTop) B coctaBe Moayns, B 3aBUCMMOCTU OT KOHTEKCTa
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1. NTIPEAUCIIOBUE

1.1 OnucaHue fOKYMeHTa

OT0T TexHU4Yeckmn 0630p AaeT KOHUENTyanbHbIN U apXUTEKTYPHbIN 0630pbl MawmnHbl 60nbLlumnx
AaHHbIX Ckana” p MB[J.C.

[lokyMeHT onucbiBaeT TO, Kak ONTUMW3NPOBAHHbLIE MpPOrpamMMHO-annapaTHble KOMMIEKChI
OTBEYaloT COBPEMEHHbIM Bbl30BaM, W dokycupyetcas Ha MawuHe 6onNblWMX [aHHbIX
Ckana”p MbA.C.

1.2 AyauTtopus

OTa GpoLtopa npegHasHayeHa ans coTpyaHMKoB koMnaHum Ckana’* p, napTHEPOB 1 3aka34ymnKos,
nepen KOTOpPbIMU CTaBATCA 3adayn pas3paboTku, 3aKynku, ynpaBneHuss uUnu akcnnyaTtauum
MawwuHbl 6onblumnx gaHHbix Ckana” p MBA.C.

1.3 OG6partHas cBsA3b
Ckana’ p 1 aBTOpbl 3TOr0 AOKYMeHTa 6yayT paabl 06paTHOM CBA3N MO HEMY.

Ceskutechb ¢ komaHgon Ckana’ p no anekTpoHHon noute MBD8@skala-r.ru.
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2. BBEAEHUE

MawwuHa 6onbwux aaHHbix Ckana”p MBO.C — 370 nporpaMmmHo-annapaTHbI KOMMEKC
(MAK), npegHasHa4YeHHbIN 4ns NOTOKOBOW 06paboTkm M Nnpeobpas3oBaHUsA AaHHbIX cpeacTBaMm
npogykta Arenadata Streaming (ganee — ADS), co3gaHHoro Ha ocHoBe Apache Kafka n NiFi,
N paclmpenHbin cnyxebHeim MO Ckanap ons ynpaBneHus 1 MOHUTOPUHIa KOMMekca.

MawwuHa Oonbwmux pAaHHbix Ckana’p MBO.C noBbiwaeT NpPOM3BOAUTENBHOCTL M
OTKa30yCTOMYMBOCTb, CHWXAeT 3aTpaTtbl 3a cyeT npopaboTaHHOW MHTerpaumm annapaTHoOro u
nporpaMmMmHoro obecneyeHusi, ONTUMM3AUUW anropuTMOB ANS WUCMNOMb3yeMblX TEXHOMOMMN,
LLUMPOKOro NPUMeHeHNst MeTogoB obecneyeHnst HageXXHOCTU, KOMMIEKCHOCTU pPeLLEeHUS.

MawwuHa 6onblmnx aaHHbIX Ckana” p MB[.C — koMmnnekcHoe pelueHne, BKno4varoLlee B cebs
y3nbl 4N1s1 NPOBEAEHMS BblYMCIEHMI N 06paboTkM AaHHbLIX, CUCTEMY PE3EPBHOr0 KOMMPOBaHMS,
CBEPXCKOPOCTHYIO CETEBYIO Cpeay, CUCTEMY UHTENNEKTyanbHOro ynpaBneHus.

Buicokas npon3BoANUTENIbHOCTb peleHnAa OoCturaetcdA B TOM 4ucne npuMmeHeHnem
onTnMarlibHbIX NO MPOU3BOOUTESIBHOCTUA  KOMMMEKTYLWKNX, COBPEeMEHHbIX HakonuTenen
N ceTeBbIX NMPOTOKOJ10B.

OTkasoycTomumBoCTb  obecneymBaeTcss  NPUMEHEHVMEM  HAOEXHbIX  KOMMMEKTYHLLNX
C pes3epBUPOBaAHUEM KPUTUYECKUX KOMMOHEHTOB, WCMOMb30BaHMEM YCTOMYMBBLIX CETEBbIX
NPOTOKOJSIOB 1 crneunanmanpoBaHHon sepcun MO ADS.

KoHcTpykTBHO MawunHa Ckana”p MB.C cobupaetcs n3 cnyXebHbiXx U (PYHKLMOHAMNbHbIX
Moaynen Ckana’p, Kaxabll MX KOTOpbIA, kKak U MawuHa, sBnseTcs CaMOCTOATENbHbLIM
nsgenuem (MAK) ¢ 3anmceto B peectpe MuHnpomTtopra.

MaCLLITa6VIpOBaHVIe MawuHbI npegycMoTpeHo Ha YpoBHe d)yHKU,I/IOHaJ'IbeIX Mop,yneﬁ,
coaepxawnmx oanH nnmn HeCKOJbKo y35oB BblHUCITEHNN n/vnu XpaHEeHUA.

MawwuHa 6onblmnx gaHHbix Ckana”p MBA.C cogepxut Bce HeobGXxoanMble SNEMEHTLI Ans
PYHKLMOHMPOBAHUST BbICOKOHArpYy>eHHOW CUCTEMbI MOTOKOBOW 006paboTkM 1 npeobpasoBaHus
AaHHbIX. [logkntoyeHne K BHEWHMM CeTsIM OCYLLECTBMNSAETCS C MOMOLLbI0 CTaHO4AapTHOro
nHTepdemnca Ethernet.

MawwuHa Ckana”p MB[.C npeanonaraet Mcnonb3oBaHWE KrnacTepusauun Ofs MOBbILLEHUS
OTKa30yCTOMYMBOCTM U MOBbILLIEHWS NPON3BOAUTESNBLHOCTM 00PabOoTKN SaHHbIX.

B MawwuHe Ckana”p MBA.C peann3oBaHbl (pyHKLUN MOHUTOPUHIa COCTOSIHUSA KaK annapaTHbIX,
Tak 1 NporpamMMHbIX KOMMOHEHTOB peLUeHuns], a Takke pacluMpeHHble PyHKUMM yripaBneHus.

lMporpammHo-annapaTtHble Komnsiekcbl Ckana’p BkNYeHbl B EOWHBIAG peecTp pOCCUMIACKOMN
pagnoanNeKTpoOHHOM NpoayKuumn n pabotatoT Ha MO, Bknto4EHHOM B peecTp MuHuudpsl PO.
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3. OTIIMMUTENbHbIE YEPTDI

CKopocCTb BBOAA-BbIBOAA U XpaHEHUE

MawwuHa Gonbwmnx gaHHbix Ckana”p MBA.C nossonsieT obpabaTbiBaTb B napansiesibHOM
ACVHXPOHHOM pEeXUMe MUIINIMOHbI COOOLEeHnn B CcekyHay, W obecneuvMBaeT HagexHoe
NMPOMEXYTOYHOEe WX XpaHeHve. MawwuHa obecneyvBaeT XpaHeHue CyLeCTBEHHbIX 00bemMoB
COOBLLEHN, YTO HEOOXOANMMO AN MHTerpaumMm BbICOKOMHTEHCMBHBbIX cuctem (ERP n MES),
cuctem  aBtomMatm3auum npogax, CRM u OGuAnMHroBbix CUCTEM, aBTOMATU3MPOBAHHbIX
BGaHKOBCKUX CUCTEM, NMPOLECCUHIOBbBIX CUCTEM, W APYTNX 3a4ay LUMPOKOroO Kpyra oTpacnen.

JInHenHas macwTabrupyemocTb

KomnoHeHTbl MawwuvHbl nogobpaHbl 1 cbanaHcupoBaHbl A1 packpbiTUs BCero mnoTeHuuana
mMaclTabupyemMocTu, 3anoXeHHble B cocTaBnsiowme npogykra ADS, Takum oGpasom, YToObl
AOCTUYb NPAKTUYECKN NOGbIX NPOMYCKHbIX CMOCOBHOCTEN U HEOTPAHNYEHHOW FMYGUHBLI XpaHeHUs!
NpU HapallMBaHWM KONMYECTBA Y3I0B, COXPaHSs NPy 3TOM 3KOHOMMYECKYH 3(PEKTUBHOCTb
M Hagnexawuii ypoBeHb 3KCMNyaTauMoHHOro KayecTsa.

Bbicokas OCTYNHOCTb N OTKAa30yCTONYMBOCTb

Knactep rapaHTupyeT [OCTYNHOCTb CMUCTEMbI C y4deToMm Tpebyemoro koadduumeHTa
pennukauun. H1 ogHo cooblieHne He ByaeT yTpadyeHa n Bce coobuleHns 6yayT obpaboTaHsl,
TaK Kak cucTema coxpaHsieT Ux gake npu OTCYTCTBMM aKTUBHbIX MOAMUCHYUKOB, a NP annapaTHbIX
cbosix Harpyska NnepeBOAMTCS Ha PENIUKMA COOBLLEHNIA.
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4. NOATBEPXXAOEHHAA BE3OINACHOCTb

MawwuHa OGonbwux AaHHbIXx Ckana”p MBO.C nocraenseTca ¢ cepTMdULMPOBaHHON
OC AnbTt 8 CIN (ceptndmkat CTIK 3866 ot 10.08.2018, nencreyet ao 10.08.2028).

OC MOXeT NpUMEHNATbCS ANSA 3alunTbl UHOPMaL MK B:

= 3Ha4YMMbIX OOBEKTax KpUTUYECKON MHOPMAaLMOHHOM MHADPACTPYKTYpbI 1 KaTeropuun, B
rocygapcTBEHHbIX MHPOPMaLMOHHbIX cucTeMax 1 knacca 3awuwéHHOCTH

= aBTOMaTMU3MPOBAHHbIX CUCTEMAX YNpaBleHNs NPON3BOACTBEHHLIMU U
TEXHoNorm4eckumm npoueccamm 1 knacca sawmwEHHOCTH

= WHOPMALIMOHHBIX CUCTEMAX NEePCOHanNbHbIX AaHHbLIX NP HEOBXOAMMOCTH
obecrneyeHnst 1 ypoBHS 3aLLMLLEHHOCTU NEPCOHAaNbHbIX AaHHbIX

= MHOPMaLMOHHbIX cMcTeMax obLLEero Nonb3oBaHus 2 krnacca

OC COOTBETCTBYET Tpe6OBaHVI$IM cnegyrmnx HOpMaTMBHbIX JOKYMEHTOB!

= «TpeboBaHusa 6e3onacHOCTN NHGOPMaLUN K onepaumoHHbiM cuctemamy» (PCTIK
Poccun, 2016) n «Mpodunb 3awwmnTsl onepaumoHHbIX cucteM Tnna A 4 knacca 3almThbl.
NT.OC.A4.M3» (PCTIK Poccuu, 2017) no 4 knaccy 3amTsl

= «TpeboBaHunsa no 6esonacHOCTM MHpopMaLMK k cpeacTBam KoHTenHepmaaummy (PCTIK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awumThbl

= «TpeboBaHusa no 6esonacHocT nHdopMauumn K cpeacream Buptyanusaumm» (PCTIK
Poccuu, 2022, npukas Ne 187) no 4 knaccy 3awuTbl

= «TpeboBaHunsa no 6e3onacHOCTM MHpOpMaLMK, yCTaHaBNMBAOLLME YPOBHN AOBEPUS K
CpeAcTBaM TEXHMYECKOM 3alnTbl MHopMaLmm n cpegcteam obecneveHns
6e3onacHoCTM MHAopMaUMOHHbIX TexHonornn» (PCTIK Poccuu, 2020, npukas Ne 76)
no 4 ypoBH0 JOBepUs

lMpomecmuposaHa coeMecmuMocmb C HalloXeHHbIMU cpedcmeamu
3awumsi

CepTudpmumnpoBaHHas cuctema eguHon ayteHtudunkauum Avanpost FAM (ceptudmkat PCTIK
4492 o1 13.12.2021, pevnctyeT Ao 13.12.2026) cooTBeTCTBYET AOKYMEHTY « TpeboBaHUA no
6e3onacHoCTM UHdoOpMaLmMK, ycTaHaBnNMBawLLme ypoBHU AOBEPUS K CPEACTBAM TEXHUYECKON
3awmTbl Hpopmaumu 1 cpegcrTeam obecneveHmsa 6e3onacHoCTM MHPOPMAaLIMOHHBIX
TexHonoruny (PCTIK Poccuu, 2020, npukas Ne 76) no 4 ypoBHIO [OBEPUS.

CepTudpmumnpoBaHHoe aHTUBMpPYCHOe cpedcTBo 3awmtbl Kaspersky Endpoint Security ansa
Linux (ceptncmkar ®CTIK 2534 ot 27.12.2011, penctsyet o 27.12.2025) cooTrBeTcTBYET
AOKYyMEHTaM:

= «TpeboBaHns no 6esonacHOCTM MHpOpMaLMK, yCTaHaBNUBaOLWMe YPOBHU JOBEPUS K
cpeacTeBaM TEXHUYECKON 3aWwmTbl MHAOPMaLMKU 1 cpeacTBaMm obecneyeHus
6esonacHoCcTM MHopMaUNOHHbIX TexHonornny (PCTIK Poccumn, 2020) — no 2 ypoBHIO
Aosepus

= «TpeboBaHus k cpegcTBam aHTMBUPYCHON 3awwmTbl» (PCTIK Poccuun, 2012)

= «[lMpodunb 3aWmTLl CpeacTB aHTUBMPYCHON 3awmTel TUNa b 2 knacca 3awmThbl.
NT.CAB3.62.13» (PCT3IK Poccun, 2012)
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= «[lpodhunb 3aWwmnTbl CpeacTB aHTUBUPYCHOW 3aluTbl TUNa B BToporo knacca 3awmTbl.
NT.CAB3.B2.IM3» (PCTIK Poccum, 2012)

= «[podhunb 3aWwmTbl CPEACTB aHTUBUPYCHOM 3alwmTbl TUNa [T BTOPOro knacca 3amTbi»

CepTtuduumnposaHHoe cpeacTso gosepeHHown 3arpy3ku MK «Cobonb» Bepcus 4 noarsepxgaeT
cooTBeTCcTBME TPEOOBAHNAM PYKOBOOSALLMX AOKYMEHTOB K CPeACTBaM AOBEPEHHOM 3arpysku, a
Takke 2 YpPOBHIO OOBEpMSI CPeacTB TEXHUYECKOW 3awmTbl ©esonacHocTn u obecnevyeHus
6e30nacHOCTN MHGOOPMALMOHHBIX TEXHONOMIN N BO3MOXHOCTb ucnonb3oBaHns B UCIMOH go Y31
BKNtoumnTenoHo, B N'MC go 1 knacca 3awmieHHocTn BktoumtensHo n B 3OKN oo 1 kateropum
BKNIOYUTENBHO.

11 n3 34



MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

5. MPUHUUNbI CO30AHUA MALLUHBI MB[.C

5.1 OCHOBHbI€ NPUHLMUNbI

na obecneyeHnsi 0TKa30yCTOMYMBOCTM U BbICOKOW NPOM3BOANUTENBHOCTU NPU NPOEKTUPOBAHUN
nporpamMmmHo-annapaTHOro komnrekca komangon Ckana’p Obinn MPUHSATLI TEXHOMOrMYeckme
MPUHLMMbI U MPUMEHEH PSA TEXHUYECKUX PELLEHWIA.

TexHonorn4yeckue NPUHUUMNbI
= [ybnupoBaHne KpUTUYHbIX KOMMOHEHTOB
= [lpymeHeHne BbICOKONPOM3BOAUTENBHBIX KOMMOHEHTOB
= [opusoHTanbHOe MaclTabupoBaHne BblYUCIIUTENBHbIX PECYPCOB
= CoxpaHeHne paboTocnocobHOCTM NpU OTKa3e OTAESbHbBIX 3IEMEHTOB CUCTEMbI

= KomnnekcHbIn noaxoa K ©e3onacHoOCTU U 3almnTte gaHHbIX

TexHun4yeckne peLueHunsd
= ApXuTekTypa OCHOBaHa Ha MoAynax U nogcucrtemax
= CneumnanbHoe MO gna ynpaeneHus n moHntopuHra MNAK
= MHoroypoBHeBoe TecTupoBaHue AK, ero y3noe 1 KOMNOHEHTOB NMpu NPON3BOACTBE

[ Fny60|<a;| aganTaumsi KOMNOHEHTOB A4S COBMECTHOM pa60TbI B cocTaBe MawuHbI

Apxutektypa MawuHbl 60onblumnx paHHbix Ckana”p MB[.C ©Gasupyetca Ha cregyowmx
npvHumMnax:

CnporHosnpoBaHHasi Harpyska
u PacnapannenMBaHme Harpys3ku 3a CYET NPUMEHEHNA HECKOJIbKNX 6p0|<epOB COOﬁU.I,eHI/IIZ

= [pounsBoanTenbHOCTL ONpeaensieTcs KorMYecTBOM UCMONb3yeMbix BpokepoB

Bblﬂ,eﬂeHHaﬂ CeTb BHYTPEHHEro B38I/IMO,EI,eI7ICTBI/IFI
= Bce y3nbl B3anmogencTtsyoT mexay cobor ¢ 0AMHaKOBOW CKOPOCTbIO

= [MapannenbHasi 06paboTka 3anpoCcoB Ha y3nax NPUBOAUT K CYMMMPOBAHMWIO MOLLHOCTEMN
BCEX Y310B

= CosgaHue napanneanon CI/IHXpOHHOIZ KOnnm He BnmndeT Ha BbiNoJTIHEeHNe 3aJaHnA

BaxHbIM JOMOMHEHMEM KO BCEMY MNEPEYUCIIEHHOMY SIBNSIETCA MOfiHas OTBETCTBEHHOCTb
npoussoanTens 3a MawwuHy B Lenom, BKoYasa BCe NPOrpaMMHbIE U annapaTHbIe KOMMOHEHTbI.
OTO O03HayaeT He TONbKO YBEPEHHOCTb B paboTOCNOCOBHOCTM M3aenust B LEMOM, HO U
nocneaywoLlyo noaaepXkky OT eOMHOro MOoCTaBlyMKa B peXUMe «OOHOro OKHa», a He oT
HECKOMbKNX pa3sHbiX MPOU3BOAMTENEN KOMMOHEHTOB, Kak ObiBaeT NpuM CaMOCTOSATENbHOM
noabope, pa3BEPTbIBAHUN N HACTPOMKE PELLEHNS B CriyYae MHTErpaunoHHOro nogxoaa.
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5.2 TloTtokoBasa o6paboTka AaHHbIX

Bpokep coobLleHNA — 3TO CBSA3YOLLE MHTErpauMoOHHOE 3BEHO MeXOy MHOXeCTBOM cnabo
CBSI3aHHbIX CUCTEM N KOMMOHEHTOB M OCHOBHOE CPEeACTBO peanu3aumm macltabHon o6paboTku
NOTOKOBbIX AaHHbIX. [IpuMmeHeHne 6pokepoB cOObLLEHNI NO3BONSET NOCTPOUTb MHPPACTPYKTYPY
00paboTKM MOTOKOBLIX AaHHbIX C MPUMMEHEHMEM LAaGMOHOB «u3gaTtenb — MNOLMUCHUKY W
«o4vepedb coobLueHnny, obecneunTb HagexXHoCcTb N GecnepeboHoCcTb paboTel NT-cnctemsl B
LilefIoM C Y4€TOM BO3MOXHbIX COOEB 1 MI3MEHEHUI BO B3aMMOAENCTBYIOLLMX dNIEMEHTAX.

Apache Kafka — ocHoBHOM KOMMOHEHT ADS — ropu3oHTanbHO MacwTabnpyembin
nporpamMmMHbI Gpokep COOBLLEHUI, ABAAOWMIACA akKTUYECKMM CTaHOAPTOM AN OpraHm3aumm
BbICOKOHAAEXHOro acCMHXPOHHOMO OOMeHa COOBLLEHNAMU MexXay pasfuyHbiIMKM cucTeMamu m
cnyx6amun. CoobuieHnsi, obpabatbiBaemble B Kafka, pacnpegensioTtca no temam (topics),
KOoTopble, B CBOW o4epedb, pa3dutbl Ha pasgensl (partitions), n xpaHsatca B 6Gpokepe
yNoOpsiAOYEHHBIMM B paMkax ogHoro pasgena. Cuctembl-npoussoautenn (producers)
OTNpaBnsoT coobLleHns B onpeaerneHHyo Temy, a 6pokep coobueHnin pacnpegensiet ux no
pasgenam u obecneymBaeT OTKa3oycTomM4MBoe XxpaHeHue. [lpouecchl cuctem-noTpedbutenu
(consumers) untatoT coobLEeHNa U3 3a4aHHOM TEMbl B NMOpsioKe MX MOCTynneHus, bpokep ons
Kaxxgoro notpebutenss n kaxgoro pasgena 3anomuHaeT cmelleHue (offset) — nocnegHee
coobueHne, nony4yeHHoe noTpedbuTtenem, 4YTo NO3BONSAET NPUOCTaHaBNMBaTL U BO30OHOBNATb
paboTy ©6e3 notepu OaHHbIX. [loTpebutenu moryt 6biTb 00beauHeHbl B rpynnbl (consumer
groups), AN Kakaoh U3 KOTOPbIX YCTaHaBNUBAETCs ornpeaerieHHbln Habop pas3genoB Tembl
Takum obpasom, 4Tobbl MacTabmpoBaTb NosyYyeHne coobLLEeHNI — HECKOSbKO NoTpebutenemn
nony4aT coobLLEeHNs1 TONbKO U3 CBOMX Pa3fenos, N HECKONMbKUMW NapanernbHbiMy npoueccaMmm
MOXET BblUNTbIBATbCS BCA ovepeab 6e3 6noknpoBok n gybrnmpoBaHus.

Kaxgbim y3sen Kafka B knactepe HasbiBaetcs 6pokepom (broker), npu 3Ttom cuctema
PYHKUMOHMPYET Kak eanHoe uernoe. OanH n3 6pokepoB aBTOMaTU4eCcku BblbMpaeTcs B kayecTBe
ynpaenswowero (cluster controller), otBeyas 3a agMUHUCTpPaATUBHbIE onepauuun (Takue, Kak
pacnpegeneHne pasgenos no 6pokepam 1 MOHUTOPUHI OTKA30B. [1na kaxxaoro pasgena cuctema
aBToOMaTtMyeckn onpegensieT Beaywwun Opokep (leader), npy 9TOM BO3MOXHO YKasaTb
KO3(pPMUMEHT pennukaumMm — Ha Kakoe KONMMYeCTBO Y3M0B pPacrnpoCTpaHATb Kaxaoe
coobLeHne, 1 Takmm obpasom perynmpoBaTb YPOBEHb OTKA30yCTONYMBOCTU B 3aBUCUMOCTU OT
NONUTUKN NN KaXX4oro pasgena.

OaHo 13 TunoBbIX NpumMeHeHUn Kafka — B kauecTBe KOMMOHEHTa nepegayn cooduweHni B ETL-
cuctemax, obecneumBaroLLEero BbICOKYHO MPOMYCKHYH CMOCOBHOCTb, PABHOMEPHYHO Harpysky u
OTKa30yCTOMYMBOCTb Ha 3Tanax U3BreyYeHns 1 3arpysku.

OTKa30yCcTOMYMBOCTb

OTka3oycTon4MBOCTb peanim3oBaHa Ha ypoBHe knactepa Kafka-6pokepoB. [Ons xpaHeHus wu
06paboTkM MHpopMaumm ncnonb3yeTcs MMHUMYM [Ba cepBepa B knactepe. Vicnonb3oBaHue
AOMOSNHUTESNbHBIX  Y3MNOB  MOBbIWAET MNPOM3BOAUTENBHOCTL WM HAAEXHOCTb  CUCTEMBI.
KoopaunHaumio BbinonHseT knactep Zookeeper, COCTOAWMI U3 TpeX Y3rnoB B cOCTaBe MOAyns
yrnpaBneHnsi n pacnpeaeneHunsi, KOTOpbI KOHTPONUPYET U KOOPANHUPYET COCToAHME BpoKepoB,
KBOTbI, Y3rbl, PENMNKA, CMELLEHNS.

OcobeHHOCTUN pennuKaLnmn AaHHbIX

[aHHble crpynnmMpoBaHbl MO TEMaM, KOTOpble pa3buBaloTCA Ha pasgesibl, Y KaXgoro n3 KoTopbixX
MOXET ObITb HECKOSTbKO PEMSINK — KOMUA.

Pennukn xpaHaTca Ha Opokepax, Kaxabl M3 KOTOPbIX MOXET XPaHWTb HECKOSNbKO ThbiCAY
pennuk (PncyHok 1).
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Kafka knactep
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PucyHok 1. lNpumeHeHue knacmepos 8 MawuHe 6onbwux 0aHHbIx Ckana™p MB/.C

Peructpauvs

[NMpmMeHeHue KnacTepoB

Knactepbl  pewaiwT  3agaduv  pasgeneHvs  OaHHblX,  pacnpefdeneHust  Harpysku
n macwtabmpoBaHus Tem. OTKa3oyCcToMYNMBOCTb 06ecneymBaeTcsi C MOMOLLbIO pensinkaumm.

Pennuku genaTtca Ha aBa Tuna:
= Beaylme — pennuku, Yepes KOTopble BbINOMHSATCS KIMEHTCKUE 3anpochl

= BeOOoMble — penyinkn, KOTOpble KONMUPYKT coobueHna ns3 Be,El,yLLteVl pennukn, Tem
CaMbIM noaaepxmBas aktyaribHoe COCToAHME NO CPpaBHEHUIO C Hen

MNpYMeHeHne KnacTepoB MNO3BONSET pPacliMpUTb OObEM XpaHEHUs COODOLEHM U CHATb
OrpaHNYeHUsi PecypCoB.

Taikke knacTepbl Npy HEOOGXOAMMOCTM NO3BONSAT Pas3aensaTb AOCTYN K 3anpocam.

5.3 Tlpeobpa3oBaHne gaHHbIX

Apache NiFi ucnonb3yetca ana npeobpasoBaHus wn opraHu3aumm ETL-npoueccoB, Takke
Bxogawmn B naket ADS. OTOT KOMMNOHEHT ABNSAETCA YacTblo NogcucTeMbl 06paboTkM AaHHbIX,
KOoTopas siBnseTcs OnunoHanbHON.

NiFi — ropu3oHTanbHO mMacwTabvpyemas cuctema, UHTErpUpYLLAsacs NPakTU4EeCKn Co BCEMMU
pacnpocTpaHeHHbIMU cucTeMammn o6paboTKM AaHHbIX, Hauny4dwum obpasom ponorHaemas
cuctemon Kafka kak cpeactBom nepegadm coobuwieHnn. MacwrabupyemocTtb NiFi nossonser
3a4encTBoBaTh BCHO MoLb coBpemMeHHbIx CYB[ n 6pokepa coobueHnin Kafka n cokpawaTtb okHa
3arpysku 4o ypoBHEN, HEOOCTMXUMbIX ANna ogHoy3snosbix ETL-cuctem. B 10 ke Bpems paboTa B
Knactepe gaeT 0TKa3oyCTOMYMBOCTb, KOTOPasi B AOMOSIHEHNE K OTKa30yCTONYNBOCTN Ha CTOPOHE
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Kafka, nossonsieT Hanagutb ©OecnepeboiHyto paboTy B  YCMAOBUSX  MHTEHCUBHOIO
npeobpasoBaHnsa 1 MaclTabHON 3arpy3kn OaHHbIX.

NiFi ocHalueH BeG-nHTEepdericom, obecnevmBatoLLMM HACTPOVKY, BU3yann3aunio 1 MOHUTOPUHT
NPOLECCOB M3BMEYEHMWS, 3arpy3km U npeobpasoBaHUs AaHHbIX, YTO €ro BbirOAHO OTNMYAEeT OT
APYrMx NporpaMMHbIX CUCTEM AN OPKECTPOBKM onepaumii no obpaboTke 1 nepegaye OaHHbIX,
npubnuxass ero no yaob6CTBY NPUMEHEHMSI K JyYWMM KOMMEPYECKUM TUPaXKMPYyEeMbIM
KopnopaTtmeHbiM ETL-cuctemam.
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6. COCTAB MALUUHDbI

Hwxe npuBeaeHbl TEPMUHbI, UCNonb3yeMble Ans Komnnektauum MawmnHbl 60NbwMX AaHHbIX
Ckana”p Mb[.C.

MawwuHa — 370 Habop annapaTHOro u nporpammHoro obecnedeHus B sBuae Mogynewn Ckana’ p,
COeQIMHEHHbIX BMecTe Ansa obecneyeHns onpefeneHHoro metoga 06paboTKM AaHHBIX WK
npegocrtaeneHnsa NT-cepBncoB € 3aaHHbIMN XapakTEPUCTUKAMMU.

Mopacuctema — nornyeckoe ob6begMHEHME KOMMOHEHTOB MO PYHKLUMOHANbHOMY MPU3HaKy, C
Lenbto NoscHeHna cocTtaBa U npuHumnoB genctana MNMAK.

Moaynb — 3T0 eaumHuua noctaBkM MawuH, BbINOMHAWOLWAS onpegeneHHble QyHKUUN B
COOTBETCTBMU C €€ HasHaveHneMm. Mopynb siBNSieTCA eOuHbIM U HeAenMMbIM 3f1EMEHTOM
cneundukaumm n cogepxmt Habop annapatHbixX y3nos u M0O.

Y3en — 3T0 aneMeHT, BbINOMHSAOLWMIA onpeeneHHyto 3aaady B coctase Moayns.

KoMnnekTbl NOCTaBKu

MawwuHbl 6onbLmx aaHHbIX Ckana™ p MBL.C noctaenstoTca B Buae hyHKLMOHANBbHO NOMHOMo
Habopa Moagynen Ckana’p v KOMNIIEKTYOTCA B COOTBETCTBUMN C MOKa3aTENSIMU Ha3HAYeHWs,
nonyyeHHoiMM oT 3akasumka. MawwuHa Bkno4vaeT B cebsi 6a30Bbii KOMMNEKT M B cryvae
HeoOXoaNMMOCTN [OMOMHAETCS KOMMMEKTOM MoAynen paclupeHns u/vunu  cneumanbHbIMn
MOAYISIMU.

basoBbli koMnnekt — 310 Habop Mopynen Ckana’p, MMHMManNbHO-HEOOXOOUMbIA ONS
PYHKLMOHMPOBAHWSI BCEX NOACUCTEM, 06ecneymBaloLLnX BbIMOMHEHNE OCHOBHOIO (hyHKLMOHana
MawwuHbI.

Komnnekt wmogynen pacwupeHnss — 9T0 Habop Mogynen Ckana’‘p, N03BOMAOLWNNA
mMacwrabuposatb [1AK, Hanpumep, Korga He xBaTaeT MOPTOBOM EMKOCTM, WM €eCTb
HeoBbXoaNMOCTb YBENUYUTL NPOU3BOAUTENBHOCTL M OOBLEM XpaHeHus AaHHbIX. Kpome Toro,
MOXHO  gobaBuTb  cneumanbHble Mopynu  Ckana’p, no3Bongwwme  paclmpuTb
dyHKuMoHanbHocTb MAK.
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6.1 [lMopacucremsbl

OyHKUMM  MawuHbl Gonbwux pAaHHbix Ckana“p MBA.C norvyeckn oObeauHeHbl B
noacuctemsbl. YacTtb nogcmucteM obecnedmBaroT OCHOBHOM (hyHKUMOHAM U BCeraa BKIHOYEHbI B
MawwuHy, a 4acTb — OONONHUTENbHBIA PYHKUMOHAN 1 MOryT 6biTb Jo6aBneHbl No TpeboBaHMo
3akasuyuka.

OcHoBHOM yHKUMOHAN — 3TO MWHMMAarbHbIM Habop nogcuctem, Heobxogummbix MawwmHe
6onblmnx gaHHbix Ckana” p MBA.C ans BbINONHEHNS 3a4a4 NPSIMOro Ha3HauYeHus:.

HononHutenbHbIn  (PyHKUMOHAN — Habop noacuctem w3 Mogynen, obecneuynBaroLmnx
pacmnpeHune pyHkuun MawuHbl 6onbwmnx gaHHbIX Ckana” p MB[.C.

6.1.1 MopmcucTtema o6ecneyeHusi 6a3oBbIX cepBucoB U CeTeBas nogcuctemMa

Moacuctema obecneveHnss 6a30BbIX CEPBUCOB OTBEYaET 3@ MOHWUTOPWHI W YynpasrieHue
annapatHbiIMM U MPOrpaMMHbIMW  KOMMNOHeHTamy  MawwuHbl  6onblKMX  AAHHbIX
Ckana”p MB[.C. B Heé BkntoYeHbl BblMUCnUTENbHbIE Y3nbl BazoBoro moaynsa (cm. n. 6.2.1),
Ha KOTOpbIX npegycTaHoBneHo cepsucHoe [1O Ckana’p FeHom wn Ckana”p BusuoH,
BbINOMHSAOLEe cneayoLme MyHKLUN:

= cbop, xpaHeHne n otobpaxkeHne Ha gawbopaax AaHHbIX MOHUTOPUHIa

= ynpasneHue annapaTtHbIMW KOMMOHEHTaMU

= YrpaBneHue nonb3oBaTensaMn 1 ayTeHTUgukaumnsa (onunMoHanbHo)

= HacTpoWnKa NporpamMmMHbIX KOMMOHEHTOB

= HacTpounka MHTerpauum co ctopoHHum MO

= KOHTPOMb U ynpaBreHne oyepeasamMmm nogcuctemMbl NOTOKOBON 06paboTkn AaHHbIX

ApxuTtekTypa nogcmcteMbl obecneyeHns 6a3oBbix cepBncoB obecneymBaeT OTKa30yCTONYMBbIV
pexum paboThbl.

CeTeBas nogcmcrTema BbINOMHAET (OYHKUMIA OpraHn3aumm CETEBON CBA3AHHOCTU MeXay BCEMM
BbIYMCIIUTENBHBIMM  y3namu, BXOAAWMMM B cocTaB  MawuHbl GONblIMX  [AHHbIX
Ckana”p MB[.C, n npegctaesnsetr cobon Habop ceTeBbIX Y3M0B, KOTOpblE€ OpraHusyloT
N30MMPOBaHHbIE BbICOKOCKOPOCTHLIE CETHU:

= BHYTPEHHEro B3aMMOAencTBus (B 3aBUCMMOCTU OT TpeboBaHuin 3akasunka 25 '6ut/c
unun 100 éut/c) — ons opraHmsaumm 6bICTPOro PYHKLNMOHUPOBAHNA MeXOY BCEMMU
KomnoHeHTamm MNAK

= BHelUHero gocTyna (B 3aBucMMOCTK OT TpeboBaHuin 3akasunka 25 6ut/c nnm
100 'buTt/c) — onsa opraHusaumm AocTyna K aHHbIM, YTO XPaHSATCS Ha y3nax, BXOOALWNX
B COCTaB NOACUCTEMbI aHaNUTUYECKOM 06paboTKM AaHHbIX

= ynpasnenus (1 F6uT/c) — Anga opraHnsaumm nepegayn cepBUCHON MHAopMaunm ¢
BbIYMCIIMTENbBHbIX Y30B, BXOAALLMX B COCTAB NOACUCTEMbI aHanMTn4eckon obpaboTku
AaHHbIX, HA BbIYMCNUTENbHbIE Y3Mbl, BXOASLME B COCTaB NOACUCTEMbI 0becneyeHuns
6a30BbIX CEPBUCOB.

CrapToBbIfi KOMMIEKT CETEBbLIX Y3M0B BCcerga pasmellaeTtca B basosom moayne (cMm. n. 6.2.1).
6.1.2 lMopcucrtemMa NOTOKOBOW 06PabOTKN GONbLINX AAHHbIX

= OrtBevaeT 3a nHTErpaunto MHoXecTBa cnabo CBs3aHHbIX CUCTEM N KOMMOHEHTOB Ha
ocHoBe Apache Kafka

= OcyuwecTtBnsaet yHKumo 6pokepa coobLeHun




MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

= [lo3BondeT HaOEXHOo u MaCIJJTa6I/IpyeMO nepepgasatb U 06pa6aTbIBaTb b6onblune
00BbEMBI OaHHbIX MeXay cuctemamMmu

= Wcnonb3ayeTtca ans co3gaHust rMBKMX, OTKA30yCTONUMBLIX apXUTEKTYP, YCKOPSHOLLIMX
LUMdpoBYIO TpaHcopMaLnto, yNyylleHNe KIMEeHTCKOro onbiTa, onepaTUBHON aHanNUTUKK
1 aBTOMaTU3auUmm GM3HeC-NpPoLECCOB

Moacucrema peanusyetca Mogynem notokoBon o6paboTku AaHHbIX (CM. N. 6.2.2).
6.1.3 lMopacuctema ynpaBneHus

= BblnonHseT dyHKUMM ynpaBneHns gaHHbIMWU, YTO XPaHSTCA B NOACUCTEME NMOTOKOBOW
00paboTkM GoNbLUMX AAHHbBIX

= OTBeyaeT 3a pennvkaumio gaHHbIX

= ObecneuymBaeT KOHCUCTEHTHOCTb M COrNacoBaHHOCTb AaHHbIX. B 0ocHOBe noacuctemMsl
nexunt MO Zookeeper

Mogcuctema peannsyetca Mogynem koopauHauum (cm. n. 6.2.3).
6.1.4 lopcucrtema pe3epBHOro KONMMpPoOBaHUA

BkntoyaeT oguMH mnmn Heckornbko Mopgynen pesepBHOro konupoBaHusa (cMm. n. 6.2.4), B
3aBMCUMOCTU OT 06 bEMa AaHHbIX, MOANEXaLNX XPaHEHMWIO B BuAe Konuin. B ocHoBe nogcmucTemsbl
nexut MO, paboTatowee no npotokony NFS.

6.1.5 MoacucTtema ynpaBneHUA AaHHbIMU

OTBeyvaeT 3a OpraHuM3auuto COBMECTHOW paboTbl C AAHHBbIMW, WHTErpauuio MeTagaHHbIX U3
pasnnyHbIX cuctem obpaboTkM M aHanmM3a [aHHbIX, a Takke npefocTaBnAeT BO3MOXHOCTU
noucka AaHHbIX M COBMECTHOM paboTbl C MeTadaHHbIMW, BEAEHUS KOprnopaTUBHOrO GU3Hec-
rnoccapuvsi U ero TECHOM MHTerpaummn ¢ Kkatanorom gaHHbix. B ocHoBe nogcuctembl nexut MO
Arenadata Catalog.

Moacuctema peanusyetca CneunanuaMpoBaHHbIM MoayneM (Ans ynpaBreHUs AaHHbIMWN)
(cm. n. 6.2.5).

6.1.6 lMopcuctema npeobpasoBaHUsA JaHHbIX

Coctount 3 CneunanusanpoBaHHbIX Moayren (Ansa npeobpasoBaHuA AaHHbIX) (CM. M. 6.2.6),
KOTOpble HeobXxoauMbl ANS CO34aHWA aHanMTUYecKux nnatdopm, a Takke ANs UHTerpauuu,
BbIFPY3KM1 M 06paboTkun AaHHbIX 13 N0BbIX CTOYHMKOB. ABNAETCA OCHOBOW ANS BbICTPaUBaHUA U
opkecTpauun ETL/ELT-npoueccos.

6.1.7 lMopcucrtema ynpaBneHuUs 4OCTYNOM

BkntoyaeT B ceba Habop MHCTPYMEHTOB M MEXaHWM3MOB ANS 3aliMTbl AaHHbIX, yNpaBnieHns
AocTtynom n obecneyeHnss cootTBeTcTBua TpeboBaHnam 6e3onacHocTn. B ocHoBe nogcmcTtemsbl
nexut MO Arenadata Platform Security.

Moacuctema peanusyetca BaszoBbiMm moaynem 6e3onacHocTu (CM. M. 6.2.7).
6.1.8 lMopcuctema o6paboOTKM AAHHbIX

= BbinonHset dpyHkumMm npeobpasosanuns n opraHusaummn ETL-npoueccos, a Takke
CNYXWT AN MHTerpauum AaHHbix 1 06paboTkM NOTOKOB AaHHbIX B peanibHOM BpeMeHu

= WmeeT cBoW BU3yanbHbln HTEpdenc ans eoictpansadma ETL (NiFi)
= Wcnonb3yeTtcsa ansg asTomatusaLmm NoTOKOB AaHHbIX MEXAY PasfvyHbIMU CUCTEMAaMM

= [lo3BonseTt ObICTPO MHTErPUPOBaTb NCTOYHUKM AAHHBIX, YNIPaBNSATb UX ABUKEHUEM,
TpaHcdopmauunen n 6esonacHon AOCTaBKOW B peXumMe pearnbHOro BpeMeHu

19 n3 34



MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

Bbnarogapsi Bu3yaneHOMy UHTepeNCy n BCTPOEHHOW NoaaepKKke MHOXeCTBa
NMPOTOKOJSIOB YCKOPSET co3faHMe gaTa-nannianHoB, CHMKAET 3aTpaThl HA UHTErpPaLuIo 1
noBbilwaeT rmbkocTb NT-nangwadTta

Moacucrtema peanmsyetca Mogynem o6paboTku gaHHbIX (CM. M. 6.2.8).

6.2

Moaynu

6.2.1 BbasoBbiM MOAynb

HassaHue B EgMHOM peecTpe poccuinckon pagmoanekTpoHHon npogykunm — CKAJIA-P BasoBeblii
moaynb. ObecneunBaeT OyHKUMOHMPOBaAHME NOAcUCTEMbI obecnedeHnsa 6a3oBbIX CEPBUCOB U
ceTeBow nogcucTtemsl (cMm. n. 6.1.1).

HasHaueHune

Obecne4veHne ceTeBOW CBA3AHHOCTM MeXAy KOMMNOHEHTaMM
OpraHnsauus BblgeneHHoM ceTu ynpaeneHns MawmHown
OpraHusaumst NoAakn4veHns K cetTn 3akasumnka

WcnonHeHue (byHKLl,MVI MOHUTOPUHIra 1 ynpaBsiieHnAa KOMNOHEHTaAMN MawunHbI

[1Ba BblMUCIIMTENBbHBIX Y3Ma MOHUTOPUHIA U perncTpaunm, Kotopble 06beanHEHbI B
3epKarbHbIV KnacTep 1 UCMOMb3YTCA ANst CNYXeOHbIX PyHKLUIA

[Ba ceTeBbIx y3na 25/100 '6ut/c ansa opraHn3aumm BHYTPEHHErO CETEBOro
B3aMMOeNCTBUA

[Ba ceTesbIx y3na 25/100 GuT/c gns opraHM3aumm ceTn BHELLHEro Joctyna
(onumoHanbHO)

CeteBow y3en 1 6GuT/c anga opraHnsaumm paboTbl CETU yNpaBneHus, Takke MOXET BbITb
BbINOSIHEH B OTKA30YCTONYMBOM UCMNOSTHEHUN

[Ba ceTesbIx yana 100 GuT/c gns opraHu3aumm arperaumm, B criydae nobasneHus
BHYTPEHHUX NOPTOB B KPYMHbIX KOHpurypaumsax MNAK (onumoHansHo)

OTKa3oycTon4MBOCTL ObecneyeHa

Pe3epBVIPOBaHI/IeM BbIMUCITUTENbHbIX Y3J/10B, OTBEYaKLWKNUX 3a MOHUTOPUHT U
ynpasiieHne KOMNoHeHTamMu MawwuHbI

TexHonornen RAID ans ANCKoB BbIYUCINTESNbHBIX Y3108

Pe3epBupoBaHnem ceTeBbix KOMMYTaTopoB (06beanHeHne ceTeBbix y3nos B MLAG-
napy)

MprMeHsieMoe nporpammMHoe obecrnedyeHune

Ckana”p BusunoH

Ckana”p NeHom

OC Anbt 8 CI1

CepsucHoe MO, Bxoasuee B coctaB Arenadata Streaming

MO ansa ynpaeneHus nonb3oBaTensMu U ayteHTudukaumen (onumMoHanbHo)

2013 34



MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

6.2.2 Mopaynb noToKkoBOW 06paboTKKu

HassaHue B EQMHOM peecTpe pocCUNCKon pagmoanekTpoHHon npoaykummn — CKAJTA-P Moaynb
notokoeon o6paboTkn. O6ecneunBaeT pyHKLNOHMPOBAHNE NOOCUCTEMbI NOTOKOBOW 06paboTkm
6onblKNX gaHHbIX (CM. n. 6.1.2).

HasHaueHne
= OOpaboTka NOTOKOBbLIX AAHHbIX

= MexcucremHas KOMMYHUKaUuUA U nHterpaund ¢ pasfmim4HbiIMU NCTOYHUKaMW OaHHbIX

= XpaHeHune Noros 1 codbITUN

Y3nbl
B coctaB Moayns BxoAaT BblYUCAUTESbHbIE Y3Nbl, pacnpeaenéHHbie no 2 Tmunam Harpysku:
= Tun 1 — BbICOKONPON3BOAMTENbHLIN, HEOOXOANMbIV AN paboTbl HA BbICOKMX Harpyskax

= TN 2 — Hanbonee cbanaHcMpOBaHHbIN, MO3BONAIOLWMNI XpaHUTbL GonblUe OAaHHbIX

OTKa30ycTOMYMBOCTb ObecneveHa
= XpaHeHWeM JaHHbIX MUHUMYM Ha 3 BbIMMCITUTESbHBIX y3nax
= TexHonornen RAID ons ANCKOB BbIYUCIIUTENBHBIX Y3108

= PesepBnpoBaHmnem ceTeBbix KOMMYTaToOpoB (00beamHeHne ceTeBbix y3nos B MLAG-
napy)

[MpumeHsiemoe nporpamMmmHoe obecneveHne
= Arenadata Streaming (ADS (Kafka))
= OCAnbT 8 CIl

6.2.3 Mopaynb KoopauHauum

HassaHve B EguHOM peectpe poccuiickon pagnoanektpoHHon npoaykumm — CKAJIA-P Moaynb
koopamHauun. ObecnevnBaeT PYHKLUNOHMPOBAHME NOACUCTEMBI ynpaBneHus (cm. n. 6.1.3).

HasHaueHune

« YnpaeneHue meTagaHHbIMK, HeobxoauMbiMu aAns paboTsl NogcncremMbl NOTOKOBOM
00paboTkM BonbLUMX AAaHHbBIX

= XpaHeHwue nHgpopmauun o 6pokepax coobieHnn (Kafka), Bkntoyas nx cratyc u
pasmMeLleHne naptuuun (partition)

= OTcnexuBaHne coCTosHMI BCeX BpOKEpOB COOBLLEHMI U CUHXPOHU3ALNS UX PaboTbl

= HasHauyeHvne nnaepoB NapTULMN N OTCNEXUBAHNE U3MEHEHNSI COCTOSIHUA KIacTepoB
(Zookeeper)

= ObecneyeHne KOHCUCTEHTHOCTU U COrNMacoBaHHOCTW AaHHbIX B knactepe Kafka
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Y3anbl

B coctaB Moaynsi BXogsiT Tpu BblMUCIMTENbHbIX Y3na, KOTopble pacnpegeneHbl no 2 tunam
HarpysKu:

= Tun 1 — BbICOKONPOU3BOAUTENbHbIN, HEOBXOAMMBIN ANs paboTbl HA BICOKMX HArpyskax

= Tun 2 — Hanbonee cbanaHCMpOBaHHbIN, MO3BONAKOLWMNI XpaHUTbL GonblLUe JAaHHbIX

OTKa3oycToOMYMBOCTb obecneveHa

= BblnonHeHnem dyHKUMOHANa MUHUMYM Ha 3 BbIMUCIIUTENbHbIX Y3Mnax, forM4yecku
CBSA3aHHbIX Mexay cobon

= TexHonorven RAID gna guckoB BbIYMUCIIUTENbHbLIX Y3108
= PesepBnpoBaHneM ceTeBbIXx KOMMyTaTOpOB (00beanHeHne ceteBbix y3nos B MLAG-
napy)

[MpumeHsiemoe nporpamMmmHoe obecneveHne

= Arenadata Streaming (ADS (Zookeeper))

= OC AnbT 8 CIN
6.2.4 Mopaynb pe3epBHOro KonMpoBaHus
HassaHue B EQnHOM peecTpe poccunckon pagmoanekTpoHHon npoaykumm — CKAJTA-P Moaynb
pe3epBHOro konupoBaHusi. ObecneunBaeT QYHKLUMOHMPOBAHWE MOACUCTEMbI PE3EPBHOIO
konuposaHus (cMm. M. 6.1.4).
HasnaueHune

= Pe3epBunpoBaHus n BOCCTAHOBNEHUS AAaHHbIX

= XpaHeHue pe3epBHbIX KOMui

Y3anbl

B coctaB Moaynsa BxoguT OAMH BblYUCIIMTENBHBIN y3en, obecnevmBatowmm xpaHeHme ao 94Tb
AaHHbIX. XpaHeHue ocyllecTtensaeTcs Ha Hakonutenax NL-SAS

OTKa3oycToMYMBOCTb ObecneveHa
= TexHonoruen RAID ons ANCKOB BbIYUCIIUTENBHLIX Y3M0B

= PesepBupoBaHmem ceTeBbIx KOMMYTaTOpOB (00beamHeHne ceTeBbix y3nos B MLAG-
napy)

MprMeHsiemMoe nporpammMHoe obecreyeHune

CeteBas annosasa cuctema (NFS) — pacnpeneneHHas pannosass cuctema, KoTopas
obecne4ynBaeT NoNb3oBaTeNsiM 4OCTYN K harinam, pacnofnoXeHHbIM Ha BbIYUCIINTENbHbIX y3nax.

6.2.5 CneunanM3MpoBaHHbIX MoAyNb (ANA ynpaBreHUsa JaHHbIMW)

HassaHve B EguHOM peecTpe poccuicKkor paguoanekTpoHHon npoaykumm — CKAJA-P
CneunannaupoBaHHbIi Mogyrnb. ObecneunBaeT OYHKLMOHMPOBaHUE NOACUCTEMbI yNpaBneHns
AaHHbIMK (CM. n. 6.1.5). UHTepdernc ocHoBHOro doyHkumnoHansHoro MO Moayns npegoctasnsaet

2213 34



MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

AOCTYN K KaTanory metagaHHblX, GusHec-rnoccaputo, Noucky, npounMpoBaHuio U npoBepke
KayecTBa KOprnopaTUBHbIX AaHHbIX.

HasHaueHune
= WHTerpaumm meTtagaHHbIX U3 pasnmMyHbIX cuctemM 0bpaboTkm
= AHanusa gaHHbIX, MOMCcKa AaHHbIX, COBMECTHOW paboTbl C MeTagaHHbIMN

= BepeHus KopnopaTtnBHOIro 6I/13HeC-FJ'IOCC8pI/IFI n ero nHterpauunmn ¢ Katasiorom gaHHbIX

Y3anbl

B coctaB MOD,yJ'IFI BXOOUT HE MeHee OBYX BbIYUCITUTENIbHbIX Y3I10B

OTKa30ycTOMYMBOCTb ODecneveHa
= PesepBrpoBaHneM BblMMCANTENBHbIX Y310B
= TexHonorven RAID ons ANCKOB BbIYUCIIUTENBHBLIX Y3M0B
= Pe3sepBupoBaHnemM ceTeBbIX KOMMyTaTOpPOB (06beanHeHne ceTeBblx y3nos B MLAG-
napy)
[MpumeHsiemoe nporpamMmmHoe obecneveHne
= Arenadata Catalog (ADC)
= Postgres PRO Certified
= OCAnbT 8CINl
6.2.6 CneuuanusanpoBaHHbIX MoAynb (ANA Npeob6pa3oBaHMA AAaHHbIX)
HassaHve B EAWHOM peecTpe pOCCUMCKOW paguoanekTpoHHon npoaykuum — CKAJIA-P
CneunanusmpoBaHHbIn MOAynb. Ob6ecneunBaet YHKUMOHNPOBaHWE NnoAcucTeMbl
npeobpasoBaHus AaHHbIX (CM. n. 6.1.6).
HasHa4yeHue
Mcnonb3dyeTca AN peleHna 3agad, CBSA3aHHbIX C WHTErpauven AaHHbIX, NOCTPOEHUS WU
HanNoONHEHUSA XPaHUNULL, U BUTPUH OAHHbIX.
Y3anbl
B 3aBucumocTn ot mogudpmkaumm, Mogynb MOXeET COCTOSATb M3 2% UNN 3X BbIMUCIIUTENbHbIX
Y310B.
OTKa3oycToMYMBOCTb ObecneveHa
= PesepBupoBaHnemM BbIMUCNTENBHBIX Y310B
= TexHonornen RAID gnsi ANCKOB BbIYNCIIUTENBHLIX Y3108
= PesepBupoBaHnem ceteBbix KOMMYTaTOpOB (06beanHeHMe ceTeBbix y3roB B MLAG-
napy)
[MpumeHssiemoe nporpammHoe obecneyeHmne

= [10 gns ynpaeneHus ETL-npoueccamm
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6.2.7 BbasoBbi Moaynb 6e3onacHoOCTU

BaszoBbIi Moaynb 6e3onacHocTn obecnevnBaeT PYHKLUNMOHMPOBAHWE NOACUCTEMbI YNpaBneHus
aoctynom (cm. n. 6.1.7).

HasHauyeHune

MpenocTaBnsAeT KOMMMEKCHYD CUCTEMY, BKIOYAOLLYH YNpaBrieHne [OCTYNoM Ha OCHOBE
NONUTUK, aBTopu3aumio n 6esonacHbli JOCTYN K nnatdopme nM eé cepBucam, YTO nomoraet
3aWNTUTL  KOHMAEHUManbHble AdaHHble W obecneynTb COOTBETCTBME HOPMATUBHLIM
TpeboBaHusM.

B Moagynb BxogaTt crneaytowme komnoHeHTsl Arenadata Platform Security (ADPS):

= Apache Ranger — obecneunBaeT LEHTpann3oBaHHOE yrnpaBfeHne NonanTukaMmm ans
AOCTyNa K aHHbIM

= Apache Knox — BbICTynaeT B ponu Lfto3a, YTO NpefoCTaBnaeT eauHyro TOYKY
ayTteHTudmKaumm n goctyna k cepsucam Mb[.C

Y3anbl

B 3aBucumocTu ot Moamdukaumm, Moaynb MOXeT cocTosiTb U3 3, 5 Unu 7 BblYMCIIUTENbHbIX
y3I0B.

[MpumeHsiemoe nporpammHoe obecneyeHmne
= Arenadata Platform Security (ADPS)
= OCAneT 8 CIl

6.2.8 Moaynb 06paboTkun AaHHbIX

Mogynb o06paboTkn AaHHbiXx obecneumBaeT GYHKUMOHMPOBaAHME noAcucTemMbl 06paboTkm
AaHHbIX (CM. n. 6.1.8).

HasHaueHune

= [lpepoctaBneHue rpadmndeckoro nHtepdenca (NiFi) ana BusyansHon paspaboTku:
co3faHue 1 ynpaereHne NoToKoB AaHHbIX

= Ob6ecneyeHne rubKOCT B yNpaBneHnn AaHHbIMK, 32 CHET NOAAEPXKKM LLUMPOKOrO
CMeKTpa UCTOYHMKOB U MPUEMHWUKOB OaHHbIX, BKNoYasn 6a3bl 4aHHbIX, dhannosble
cucTeMbl, 06nayHble xpaHunuuia, loT-ycTporcTBa n MHOXECTBO APYrMX MPOTOKOMOB U
dopmartoB

= [lopaoepxka notokosBon 06paboTkn 1 MapLLpyTU3aunsa AaHHbIX, B TOM Yucre
MOCTPOEHUE CIOXHbIX MapLLPYTOB 1 onpeaerneHne npasus, No KOTOPbIM AaHHble ByayT
nepegaBaTbCs MexXay pasnuyHbIMK poLleccopamm

= [rMHamunyeckasi HacTpoWka NOTOKOB, PerynMpoBaHMe CKOPOCTU Nepeaayn AaHHbIX
(backpressure) n ynpasnenune 6ydepusauunen

= [lopgoepxka mexaHn3ma KaLWmpoBaHusa 1 ovepeaen ana 6esonacHon o6paboTku n
NOBTOPHOW Nepefayve AaHHbIX B criyvae cbos

= KOHTponb LEenocTHOCTM AaHHbIX
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Y3anbl
B coctaB Moaynsi BXOAAT BbIYNCIIMTENBHbIE Y3Ibl, pacnpeaenéHHble Mo 2 TUnam Harpysku:
n T™mn 1 — BblCOKOI‘IpOVISBOD,VITeJ'IbeIVI, HeOGXO,D,VIMbIVI and pa60TbI Ha BbICOKUNX Harpy3|<ax

= TN 2 — Hanbonee CGGJ’IaHCI/IpOBaHHbIIZ, NO3BOSISAOLLINIA XpPaHUTb bonblue OaHHbIX

OTKa30ycTOMYMBOCTb ODecneveHa
= PesepBrpoBaHneM BbIMUCIINTENBHBIX Y310B
= TexHonorven RAID gna guckoB BbIYMUCIIUTENBHbLIX Y310B
= PesepBunpoBaHmem ceTeBbix KOMMYyTaTopoB (00beamHeHne ceTeBbix y3nos B MLAG-
napy)
[MpumeHsiemoe nporpamMmmHoe obecneveHne
= Arenadata Streaming (ADS)
= OCAnT8CIl
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7. CNEUND®UYHDBIE YEPTDI

MpoekTnpoBaHne 1 peanusaumss MawwmHbl G6onbwux AaHHbIX Ckana’p MBA.C
OCYLLECTBIIANMUCH C YY4ETOM psifa BblIOpaHHbIX NPUOPUTETOB, OKa3biBaOLMX HENOCPeaCTBEHHOE
BNUsiHME Ha OYHKUMOHAarbHbIE U 3KCNyaTaunoHHble nokasaTtenn. Hambonee sHavyMmMble U3 HUX
cnegyoLime:

Peanu3sauyus eblqucriumernibHo20 bri0Kka Ha arirnnapammyomMm yposHe emMecmo
UCT10JIb308aHUA eupmyaanoEl cpeab/

OdbdexkT:

= MakCMMym npom3sBoguUTernbHOCTU Ha JaHHOM O60pyﬂOBaHMVI (HeT noTepb Ha
I'Ip606pa3OBaHI/IFI cpeabl BupTyanusauumny, npodmne ceeaeHbl K MI/IHI/IMyMy)

= noBblWeHne HagéxHocth MNMAK (HeT 4oONOAHUTENBHOrO NPOrPaMMHOro Crosi)

lNpumeHeHue cmaHdapmHO20 8bICOKOHA0EXHO20 U Mpou38odumMesibHO20
obopydosaHusi 8 kayecmae rnramagopmbi Ot pasmMeweHUsI KOMIOHEHMO8
83aMeH yHUKallbHbIX arnnapamHbix pa3pabomok

OddekT:

= obecnevyeHne cTabunbHOro YpoBHS NPOU3BOAUTENBHOCTU (KOMMOHEHTBI NPOBEPEHDI
JlTabopaTopuen Ckana”p)

= nosblweHne HagéxHocTn MNMAK (HeT yHMKanbHbIX 3N1IEMEHTOB)

= CHMXeHne CTOMMOCTU COnpoBOXAOEHNA (D,OCTyI'IHOCTb ANeMeHTOB Mpu BbiIXoae 13 CTpOFI)

Bo3moxxHoCcmb rnpumMeHeHUs murogoz2o u cmopoHHez2o 10 0ns
MOHUMOpPUH2a U yripasrieHusi 8 00rnosIHeHUU K rpedycmaHOo8/1eHHbIM

OddekT:
= COXpaHeHue paHee caeraHHbIX MHBECTULUNA B cucTeMbl ynpasneHna UT-
WH(paCTpyKTypoOKr

= BO3MOXHOCTb NOCTPOEHMSI CKBO3HbIX CUCTEM YNpPaBEHUs], B KOTOPbIE MHTErPUPYOTCS
MawwuHbl 1 B koTOpbIX MawmnHa 6onbwmnx aaHHbIX Ckana”p MBA.C — nuwb oanH 13
3NEeMEHTOB
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8. TAPAHTUPOBAHHOE KAYECTBO

KauecTBeHHble nokasatenv MawunHbl 6onbmnx gaHHbix Ckana” p MBA.C obecneumBatoTcs eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHO4APTHOMY BapuaHTy, COGMOAEHNEM YCTAHOBIIEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
cneumanucTaMm Ha Bcex aTanax >XU3HEeHHOro Lukna.

[Mpon3BoaCTBO (KOMMNekToBaHme u passepTbiBaHme 10)

I'Ip|/| npon3BoACTBE NUCMNOJb3YHTCA BbICOKOKa4e€CTBEHHbIE KOMMIEKTYyune

C6opKa npoaykumMn oCcyecTenAaeTcAa CTporo B COOTBETCTBUN C yTBep)K,D,éHHbIM nnaHom
pasmMeleHnda KOMNOHEHTOB

PaseepTbiBaHe n nepeuyHas koHdurypaumsa MawmHbl ocyLwecTBNAITCA B
aBTOMaTUYECKOM pexnme

HononHutenbHble HacTponkn MO ocyLecTBNATCA B COOTBETCTBUN C YTBEPXKAEHHOMN
METOAMKOMN M NoLIaroBOM MHCTPYKUMEN

OcywectBnseTtcs yHKUMOHaNbHOe TeCTUpoBaHmMe chopmmpoBaHHon MalumnHbI

Mpn Heo6Xx04MMOCTM BO3MOXHbI MHAMBUAYaNbHbIE KOHMUrypaumm MawmnHbl 60nbLnx
AaHHbIX Ckana”p MB[.C

[lepenaya B akcnnyartaunio

MawwuHa 6onblwux gaHHbix Ckana”p MBA.C nonHocTbo chopMmnpoBaHa,
NPOTECTMPOBAaHa, roToBa K pa3MEeLLEHMIO B CETU 3aka3umka 1 NOAKIHOYEHNIO
npuknagHoro MO

B komnnekte ¢ MawmHown nepepnarTcAa NacrnopT n cemechKaT Ha nogaepxky

MepenaéTca KOMNNEKT AOKYMEHTALMKN, HEO6XOAUMBIV KOHTPONMPYHOLLMM OpraHM3aumnsiM
ans atrectaumm MawmHbl 6onblinx aaHHbIx Ckana’*p MB[.C B koHType 3akasuuka

Mo 3anpocy npoBoguTcs obyvyeHne cneumnanucToB 3akasduka paboTte ¢ MawmnHon
6onblux gaHHbix Ckana’*p Mb[.C

[Moooepxka

MawwuHa 6onblux gaHHbix Ckana”p MB.C nocraBnsdeTcs ¢ rogoBoy NoaAEPKKON
(6onee BbIrOAHBIV BapuaHT — Ha 3 unu 5 neT), koTopas BKMOYaeT B cebs pelleHne
BOMNPOCOB, CBA3aHHbIX C HapyLeHnssMy1 paboTocnocobHOCTH Kak KOMMeKca B LiernoMm,
Tak 1 ero oTAeNbHbIX annapaTHbIX KOMMNOHEHTOB M NPOrpaMMHOro obecnevyeHus

MepBas 1 BTOpasa NMHUA NOSAEPXKKM NPEAOCTaBNATCA HENOCPEACTBEHHO
npoussoantenem MawuHbl unu ceptTudmumpoBaHHbiM napTHEpom Ckana”p

Y 3akas4yrka eCcTb BO3MOXHOCTb BblbOpa BapuaHTa NoAAEPXKKM U3 akTyanbHbIX Ha
MOMEHT MOCTaBKM (Kak MUHUMYM, N3 BapuaHToB 9%5 nnn 24x7)

B cnoxHbIx crniyyasix B peleHnm npobnem Ha TpeTben NMHUK NoAAEPXKKM yHacTBYIOT
apXMTEKTOPbI N MHXEHepbl, pa3paboTunkn MawmnHbl 60NbLWKUX AaHHbIX
Ckana”p Mb[.C
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ConpoBoxaeHue

Mo 3anpocy BO3MOXHa peanusauus LONONHUTENbHLIX TpeboBaHM MO MOAEpHM3aLUN Un
pa3euTMio MawwuHbl 6onblmnx gaHHbix Ckana”p MBLO.C, B ToM uucne:

= annapartHasa mogepHusauns MNAK
= T[OPU3OHTaNbHOE NN BEPTMKANbHOE MaclTabnpoBaHme MalnHbI

PaboTbl BEINOMHAOTCS C y4aCTUEM apXUTEKTOPOB U UHXEHEPOB, pa3paboTunkos MawmHbl 1 MO
Ckana’p.
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9. PEAKUUA MALLUNHBI HA BO3MOXHbBIE OTKA3bI

OTKa3sbl, CBsI3aHHbIe CO cTaHA4apTHbIMK anemeHTamu Ckana’*p Mb/].C

B pamkax MawwuHbl 6onblumnx gaHHbix Ckana”p MBA.C o6ecneyeHa 0Tka3oyCcTOMYMBOCTb €€
OCHOBHbIX 311EMEHTOB M NPOLIECCOB, B TOM YUCHE:

= y3rnoB (gybnupoBaHune NpoLeCcCOpoB, MICTOYHUKOB NUTaHMS 1 Ap.)

= nogcuctemsbl BBoga-BbiBoga (RAID)

= CeTW BHYyTPEeHHero B3anmoaencTeuns (aybnmpoBaHune ceTeBbiX UHTEPdencoB)
= CUCTEMbl Pe3epBHOro KONMPOBaHUS

OTkasbl nepe4vncrieHHblXx J3J1eMeHTOB OTpa6aTbIBaI-OTCFI CTaHAapTHbIMM anroputMamm B
COOTBETCTBUN C I'IpOI/I3BeD,éHHbIMI/I HaCTDOIZKaMVI. Jlobor eanHNYHBIN OTKa3 He MOBMUSAET Ha
AOOCTYNHOCTb CUCTEMbI B UeJNioM, XOTA MO KOHKPETHOMY CepBUCY BO3MOXHO HebonbLloe
CHMXeHune npon3BoaANTENIbHOCTU. Mocne yCTpaHeHuna HeuncnpaBHOCTU ncxogHas
npon3BoanNTENIbHOCTb MawunHbI TakKke BOCCTaHaBNMBAETCS.

OTKa3sbl, CBsI3aHHbIE C y3rnamm Knactepa

AnnapaTHble c6oun

ApxuTekTypa nporpaMmmMHOro obecneveHusi, nexawiero B ocHoee MawmnHbl 60MbWKNX AAHHbIX
Ckana” p MB[.C, no3sonsieT NOCTPOUTb OTKa30yCTONYMBLIN MHOrOY310BOW KnacTep.

OTka3oycTonumBOCTL 06ecneynBaeTcs 3a CHET HACTPOMKN YPOBHSA penninkaumm Tem, a Takke
N36bITOYHOCTN SK3EMNNAPOB cepBUca Zookeeper, KOTopbld OTBEYaEeT 3a KoopauHauuio paboTbl
Kafka n NiFi.

[axe ogHOBpPEMEHHbIV 0TKa3 NtobbIX Y3r10B C pa3HbiMK POnsiMn, Hanpumep, yana-6pokepa, yana-
npoueccopa NiFi 1 yana Zookeeper, He BNusieT Ha paboTOCNOCOBHOCTL CUCTEMbI M NMO3BOSNSAET
npogomkatb paboty no obmeHy coobueHnsmu. [Mpyn atom obwas npov3BOAUTENBHOCTb
CHWXaeTcs.

MporpammHble cOou N YenoBeyeckun cpakTop

Kpome obecneyeHuns 0Tka3oycToM4MBOCTH, No TpeboBaHuio 3akaszumka B MawwuHy moxeT ObiTb
WHTEerpMpoBaHa cnucTema pe3epBHOro KonmpoBaHUsI.

OaHMM 13 BapnaHTOB peLleHns AaHHOW 3afa4um aBnseTca aybnvpoBaHme AaHHbIX B Hadoop nnm
S3, Hanpumep, NyTeM NOANUCKM ONOMNHUTENBHLIX NOTpedbuTenen Ha Tembl Kafka.

JeTanbHbli NoOpsiAok obecrneyeHnss OTKA30yCTOMYMBOCTM Knactepa W pekomeHaaumm
No AENCTBMSIM NPY ero aAMUHUCTPUPOBaHNM MOTYT BbITb NPeaoCcTaBneHbI MO 3anpocy.
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10. TPEBOBAHUA K PASMELLEHUIO MALLUUHBI

MawwuHa 6onbwux aaHHbix Ckana’p MBA.C npencraensietr cobon KOMMNNEKT y3noB Ans
pa3sMelleHnst B CePBEPHbIA MOHTaXHbIN wWwkad 197, Bbicota 42U n Gonblue, ¢ AanbHenLlen
BO3MOXHOCTbI MOAYMbHOW paclumpsiemocTtn 0o 14 ctoek (unu 6onee).

MoHTaxHbIV WKad (CTorka) MOXeT BbITb MOCTaBMNeHa Kak onuus.

,D,J'IH NnoAKn4YeHnA IJJKa(ba K cucrteme SHGKTPOCHGG)KGHVIH OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuetHas noTpebndemass MoOWHOCTb LWkKada (3agaetca napametpamm LIOO 3akasuumka)
onpeaendeT TOMNOSIOMMIO pasmeLlleHns moaynen u yanos B ctorkax LUOO v yunteiBaeTca npu
pacyete MawuHbl. OT 3TOr0 3aBUCUT KONMMYECTBO [AOMOSIHUTENbHOTO KOMMYTaUMOHHOIO
obopynoBaHusa B coctaBe MalumHbl.

B mecte YCTAaHOBKWU OOJTKHbI ObITb npeagycMoTpeHbl COOTBETCTBYHOLLME MOLLUHOCTU NO OTBOAY
Tenna.

[ns noakntoveHns K iokanbHoON ceTn 3akasymka HeobxoamMm pe3epBuUpoBaHHbIA kaHan go 4x100
Gigabit Ethernet unn go 8x10/25 Gigabit Ethernet. Tpebyemble TpaHCKMBEPDLI ONpeaensitoTCa Ha
aTane hopmupoBaHns cneuundukaumm MawmHbl.

Mpn pasBépTbiBaHMM OyayT BbINOMHEHbI HACTPOMKW CETEBbIX agpecoB B COOTBETCTBUM CO
CTPYKTYypon ceTn 3akasumka. 3aka3uvKk [OOSKeH NpefocTaBuTb HeobxoauMmble AaHHble B
COOTBETCTBMM C HOMEHKIaTYypOor KOMNOHEHTOB MawunHbl 6onbnx AaHHbIX Ckana” p MB/.C.

B ceTn 3akasunka QOMKHbI ObITb HaCTpOeHbl COOTBETCTBYHOLLME MapLLUPYThl U NMpaBa Aoctyna.

[lanbHeliwme MeponpuaTs Mo BBOAY B 3KCMNyaTauuio OCyLLEeCTBRsTCA 3akasymMkoM MyTém
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.

303 34



MawwuHa 6onbwmnx gaHHbIX Ckana”p MBA.C. TexHn4yeckun o0630p

11. TEXHUYECKAA NMNOOAEPXKKA

MoctaBka MawwuH 6onblmnx gaHHbIX Ckana” p MB[.C ocyuiecTBnseTcsa ¢ npeaBapuTenbHbIMK
cbopkon, TecTMpoBaHMeEM W HacTponkon obopyaoBaHMsa cornacHo TpeboBaHuAM 3akasuuka.
KauecTBeHHass nopggepxka obecneunmBaeTcs eAuMHbIMKM  CTaHA4apTaMu FapaHTURHOrO W
NOCTrapaHTUNHOIO TEXHNYECKOro 0BCNyXMBaHWS:

= MakKeT ycnyr no TEXHMUYECKOM nogaepKke Ha I'IepBbIIZ rog BKIO4eH B NOCTaBKy

= 3aKasuvk MOXeT BblompaTb nakeT 9x5 unu 24x7 (BapmaHT A4n1s KOMMNIEKCOB
KpUTUYeCckon YHKUMOHANbHOCTHN)

= CpOK HayasrbHO npruobpeTaemon TEXHNYECKOW NOAAEPXKKN MOXET ObiTb yBEnuYyeH
[0 3-X 1 5-1 neT, Takke JOCTYNHA NPOSOHraLms NoaaepPXKM

CocTtaB TUMOBbLIX MaKeTOB YCNyr Mo TexHuveckon nopaepxke MawuH GonblUMX [aHHbIX
Ckana” p MB[.C npeacraBsneH B Tabnuue 1.

Tabnuya 1 — lMakemal ycrye o mexHu4eckou noddepxke

MakeT Maket

«9%5y» «24%7T»

«Pexnm npegoctaenenus ycnyr 9x5» (B pabouee
Bpems no pabounm gHam)

«Pexum npegoctaBneHus ycnyr 24x7»
(KpyrrnocyTo4Ho)

MpenocTtaBneHne oocTyna K CUCTEME permcrpaumm
3anpocoB/MHUMAEHTOB Service Desk

MpepnocTtaBneHne gocTyna k 6ase 3HaHUN
no npogyktam Ckana’p

lNpenocTtaBneHne 0OHOBNEHUI NULEH3NOHHOrO 1O
Ckana’p

AnarHocTtuka, aHanu3 n yctpaHeHve npobnem
B paboTe komnnekca Ckana’p, Bkntovas:
= YyCTpaHeHue annapaTHbIX HeMcnpaBHOCTEN

= TexHudeckoe conpoeoxaeHue MO
KoHcynbTauumn no pabote komnnekca Ckana’p + +

«3awmTa KoHpmaeHUmanbLHOM nHopMaLmn»
(HencnpaBHble HOCUTENWN MHGOPMaLUN He Onums Onuusa
BO3BpaLLaoTcs 3aKasz4ymkom)

3ameHa 1 peMoHT 060pyA0BaHMS MO MECTY YCTAHOBKM + +

[ocTtaBka obopyaoBaHMs Ha 3aMeHy 3a cyeT
npousBoanTens
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Maket Maket

«9%5y» «24%7»

PacLumpeHHble napameTpbl 06CnyXnBaHus — +

BpemeHa pearnpoBaHuna n OTKIMMKa, He Oonee:

30 MUHyT, 30 MUHyT,
Bpemsa peructpaummn obpaieHmn paboune yachl KPYrnocyTo4yHO
(9%5) (24x7)
B TeueHune B TeueHue
MopkntodeHre cneymanucTa K peLeHnio MHUMOEHTOB
N 1 pabo4ero yaca 1 vaca
KPUTUYHOIO U BbICOKOrO YPOBHEW (9x5) (24x7)

MNpumedaHne K cpokam pemoHTa obopyaoBaHus

Komnnekc MawuHa 6onblmnx gaHHbix Ckana” p MBA.C apxuTekTypHO SBNsSieTCst YyCTONYMBLIM
K BbIXOAQY M3 CTPOSi OTAESbHbIX KOMMNOHEHTOB M Aaxe Y3roB, NO3TOMYy HeT HeobGXOo4MMOCTU B
obecneyeHMn JOPOrocTosILLEro cepBuca CPOYHOro BOCCTAHOBMNEHUS 0O0pyaoBaHNS B TedeHue
CYyTOK M MeHee. B komnnekce npegycMOTpPEHO Kak MUWHUMYM [ABOWHOE pe3epBuMpoBaHue
OCHOBHbIX KOMMOHEHTOB, MO3BOSSAOLLEE COXPAHATb AaHHble U paboTOCNOCOBHOCTL Aaxe npu
BbIXOe U3 CTPOSI HECKOMbKNX OUCKOB U/vnn cepsepoB (Y3noB).
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12. NMUEH3UPOBAHME NO B COCTABE MOAYNEN

KomaHga Ckana’p akTMBHO 3aHMMaeTcd pasBuMTMEM MpPOrpamMMHbIX Mpoayktos MawwuH
6onbwux AaHHbIXx Ckana’p MB[.8. HanpaBneHus pas3sutns OpMUPYIOTCS Ha OCHOBE
aHanuaa MMpoBOro OMNbITa UCNONb30BaHNS CUCTEM NOJOBHOro Knacca n noxenaHunm 3akasynkos
N napTHepoB. HoBble dyHKUMM peanuaytoTca B dOpMe pernvsoB, KOTOpble MOryT BbIXOAUTb
HeCKoIbKO pas B rog.

MporpammHoe obecneveHne Arenadata Streaming nuueH3npyeTcsi cornacHo o6bEMY pecypcoB
B Mogyne notokoBown o6pabotku unu/mu Mogynst o6paboTku AaHHbIX, NPM 3TOM Ha Kaxabln
Moaynb BbliaeTcs eanHas NMueH3uns.

MporpammHoe obecneyeHune Arenadata Catalog nuueHanpyeTcs No KONMYeCTBY Nosib3oBaTenemn
C NpaBamu agMMHUCTpaTopa UM MogepaTopa.

MporpammHoe obecnevyeHne Ckana“p TeHom, Ckana“p BuanoH nocraesnsietca

UCKMIoYMTENBHO B cocTaBe MawwmH Ckana’'p M nuUEH3npyeTcs Mo MeTpukam KoMrrekca B
COOTBETCTBUU C KONMYECTBOM CEPBEPHbBIX Y3I0B.

12.1 Nonutuka oo6HoBneHusa NO

KomaHga Ckana’p akTMBHO 3aHMMaeTCs pa3BUTMEM COOCTBEHHbIX MPOrpaMMHbIX MPOAYKTOB.
HanpaBneHus pa3suTus hOPMUPYIOTCA HA OCHOBE aHanu3a MMPOBOrO OMNbiTa UCMOMb30BaHUSA
cuctem nogobHOro krnacca W noxenaHun 3aka3yuMkoB M NapTHepoB. HoBble yHKUMMK
peanusytotca B popme penusoB. O6HoBRNeHna ana MawuH, Haxoaawmxcs B aKcnnyaTauum,
NPOM3BOAATCH NO COrNAacoBaHMIO C 3aKa34ymKoM.
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O KOMINAHUA

Ckana”p (npoaykt pynnel Rubytech) c 2015 roga BbinyckaeT nporpamMHo-annapaTHble
komMnnekcol (MawmuHbl) 1 cerogHsa npeanaraeT LWMPOKUA TEXHOMNOMMYECKUA CTEK ANnsi NOCTPOEHUSA
AVHaMUYECKNX MHAPACTPYKTYP U MHPPaCTPYKTYp ynpaBneHus AaHHbIMU BbICOKOHarpy>XeHHbIX
NHOPMALMOHHbLIX CUCTEM.

Mpoayktel Ckana’p BKMOYEHbI B PeecTp NPOMbIWIEHHOW MPOAYKUUKM, MPOM3BEOEHHOW Ha
Tepputopumn Poccuiickon ®egepaumm, n B EQnHbIA peectp poccuicknx nporpamm ans 9BM u
B. CooTBETCTBYIOT KPUTEPUAM JOBEPEHHOCTU N UCMOMNB30BAHUIO A5 OOBEKTOB KPUTUYECKOWN
NHPOPMaLMOHHOWN nHdpacTpykTypbl (KUW).

HononHutensHasa nHdopmauuns — Ha cante www.skala-r.ru.
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