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CKkana’*p ceroaHa:

pa3paboTKa U NPoOM3BOACTBO MOAY/bHOM NAAaTGOPMbI ANA BbICOKOHATPYKEHHbIX
roCyAapCTBEHHbIX M KOPNOPATUBHbIX NHGOPMALMOHHbBIX CUCTEM

8 rer 400 6500

CEPUIMHOrO KOMMNEKCcoB BbIYMCNUTE/IbHbIX
BbIMYCKa B MPOMbILLJEHHOMN y3/10B
3KcnyaTaumu



Jlnnenka npoayktos CKana”*p

NN BbICOKOHArpy»XeHHbIX KOPNOPaTUBHbIX U TOCYJapPCTBEHHbIX CUCTEM
KNnacTepbl BbICOKOM AOCTYMHOCTH, KaTacTPoPoyCTONUYMBBLIE U METPOKAACTEPDI

=

AnHammnyeckaa MHGPaCTPYKTypa
MawwuHbl BUpTYanusauyum Ckana”p MB

Ha ocHose pelweHunit Basis ana cosgaHna gMHammuecko
KOHBEPreHTHOM M rTMNepPKOHBEPreHTHON MHPPACTPYKTYpbI
LOA v BMpTyanbHbIX paboumnx mect nonb3oBaTenem

BbicokonpounssoauTenbHble 6asbl AaHHbIX
MawwuHbl 6a3 gaHHbIX Ckana’p MB/,

Ha ocHoBe peweHunin Postgres Pro ans samenbl
Oracle Exadata B BbICOKOHArpy»eHHbIX CUCTEMAX
c obecneyeHMem BbICOKOM AOCTYMHOCTH

M COXPAHHOCTM KPUTUUYECKM BaXKHbIX AaHHbIX

5

Big Data & Data Science

MawwuHbl 60nbwnX aaHHbIX Ckana’*p MBA.8

Ha ocHoBse peweHnit Arenadata, Picodata n Datamart
ANA co34aHnsa MHOPACTPYKTYPbl XpaHeHUs, Npeobpa3oBaHua
M OAHOBPEMEHHOM aHa/IMTUYECKOMN N CTaTUCTUYECKOM
06paboTkK 60bLINX 06BEMOB MHPOPMaLUK

I/IHTenneKTyaanoe XpaHeHne AaHHbIX

MawuHbl XpaHeHUA aaHHbIX Ckana’*p MXA

Ha OCHOBE TeXHO/1I0rMKN 06BEKTHOTO XpaHeHua S3

ONA reopacnpesenieHHbIX KaTacTpodOoyCTOMUYNBbIX CUCTEM
C COTHAMW MUIJIMOHOB OHBEKTOB PA3/IMYHOrO TUMA U
obecneyeHuna BbICTPOro AOCTyNa K HAM

Mcnonb3oBaHWe OnbiTa TEXHOIOMMUYECKUX TNAEPOB (rMnepckelinepos)
Mcnonb3oBaHMe camMbiX 3penblX U NEPCNEKTUBHbIX TEXHONOIMIA B KOOMEPALUM C TEXHOIOTMYECKMMWN TINAEPAMMU POCCUNCKOTO PbiHKa

B KaXX4OM U3 CErMEHTOB



NAK Ckana”p B EamHom peecTpe N
POCCUNCKON PAAMNOINEKTPOHHOWN NPOAYKLNM

MaLlwnHbl
I b | fﬁc}'ﬂapc"ﬂ?ﬂhaﬂ
Mogaynu ER, tommamarac— JN MUHTEOMTOPT

PeecTp npomMbILLNEHHOR NPOaYKLUK, MPOM3BENEHHON HA TEPPUTOPUN
KOMMNOHEeHTbI Poccuiickon Gegepaumnu

MawuHbI

NMPOrPAMMHOIO OBECINEYEHUA L EEpas

[MporpammHoe obecneyeHmne

= [poaykuma Ckana’p BKkAOYEHA B EAMHDBIN peecTp POCCMNCKON PaaMO3/IEKTPOHHOM NPOAYKLUUMK
= TexHu4yeckune cpeactsa MawuH u Moayneit CKana’*p BKAtoYeHbl B EAMHbBIN peecTp pPOCCUNCKOM PaaMo31EeKTPOHHOM NPOAYKLMN

= [lporpammHble KomnoHeHTbl MawuH CKkana”p BKAOUYEHbI B EANHBIN peecTp poccuiickmux nporpamm ans 3BM un 6a3 gaHHbIX



MawwmHbl 60nbwKnx aaHHbIX Ckana’p MB/1.8 N

BbICOKOMPOM3BOAUTENbHbIE XPAaHUANLLA U BUTPUHbI AaHHbIX Ha ba3e
npoayktoB Arenadata n Picodata

Ckana”p MbA.I + Arenadata DB (ADB)

CYB/A maccoBo-napannensHo obpaboTtkmn (Ha ocHose Greenplum)

Ckana”p MBA.T + Picodata

PacnpeaeneHHble BbIYMCAEHUA B ONepaTMBHOW NnamaATK (aHanor Tarantool)

Ckana”p MB/A.C + Arenadata Streaming (ADS)

MoTokoBas 06paboTKa AaHHbIX B peasbHOM BpemeHM (Ha ocHoBe Kafka u NiFi)

Ckana”p MbA.X + Arenadata Hadoop (ADH)

MawmnHa ana o6paboTkm 6onbLIMX AaHHbIX CpeacTBaMKn 3kocucTtembl Hadoop

Ckana”p MbA.KX + Arenadata QuickMarts (ADQM)

MalmnHa ansa 6bICTPbIX aHANUTUYECKUX BUTPUH C PENALMOHHBIM A0CTYMNOM.
[eueHTpanmsauns, pennmkauma, macwtabupyemoctb (Ha ocHose ClickHouse)




MawwuHa 6onblwmx aaHHbIX Ckana’p MB/ X N
rmunepmacwtabmnpyeman cmcrtema

C npumeHeHnem npoaykTta Arenadata Hadoop (ADH)

CueHapum NpUMeHeHuUA:

= XpaHunuuie 6onblMX AaHHbIX (03epa AaHHbIX) Obbem XpaHeHusA
"  YHuduKauma Aoctyna K cnabocTpyKTypUpPOBaHHbIM A3aHHbIM AdHHbIX
= [lpMmeHeHMe B cucTemax AaA MalMHHOro obyyenua n A

or38 Th
Npenmyuwectsa U NpPonU3BOAUTE/IbHOCTD: Ha MOAY/1b

" AHanu3 60/blKX AaHHbIX
. CxaTtme AaHHbIX
= [leTabaliTbl 06pabaTbiBaeMbIX AaHHbIX

y o)
® BbICOKaA 4OCTYNHOCTb M OTKA30yCTOMYNBOCTb |£||O 80 (0]

3ameutaemble TEXHONOTUMU:

= Oracle BigData Appliance, Teradata Appliance for Hadoop, EMC
DCA, Amazon Elastic MapReduce, Google Cloud DataProc




CueHapuun: UHTennekTyanbHoe 03epo AAHHbIX —
NONHbIN KOHTPOJ1b Ka4ecTBa M YNCTOTbl AaHHbIX

=  Macwrabupyemoe xpaHeHue 60bLLMX

NaHHbIX —{on

"  YnpaBAeHWe }KU3HEHHbIM LIMKIOM AaHHbIX ngagn — & |:||:||:||:|
=  KOHTPO/b N3MEHEHUIN M OOHOBNAEHN Bnagenbubl AaHHbIX Llenesble AHAAUTUKM
cucTeMbl
= npOCTOe noagKknr4vyeHmne K pas/intdyHbim
MCTOYHUKaM l T T
" MHCprMEHTapMVI ynpasaeHna AaHHbIMA YnpasneHue AHanuTnyeckan
AaHHbIMU O3epo AaHHbIX Ha OCHOBE nabopatopus
= (QObecneyeHne 6e3o0nacHOCTH AaHHbIX
| MalumrHbl 601bWNX AAHHBIX
= [lepefaya JaHHbIX B CBA3AHHbIE CUCTEMDI Data Governance Sy Ckana’p MB/.X @
KOMMOHEHTbI
= HanonHeHue KOPMNOPaTUBHOIO XpPaHNINULLA MHTErpaLum faHHbIX gAD_H
- CKOpOCTb npopa60TKM rmnortes MHTErpnpoBaHHbIE KOMMNOHEHTDI O6pa6OTKVI «BboNbLINX AaHHbIX» I/IHCpr:/\ae6H(?I'E))B Data
M NprMeHeHne NHCTpymeHTos NN Ck[? ?):] Ynpasnexve JlocTyn K AaHHbIM BesonacHocTb Science
3a cyet BCcTpeyHoro MO v 06paboTka
@ X $ Ranger
Airflow (’% A o
A dat Solr” St Spark APACHE
. A P - B « XpaHunuuwe
Cata |og Zeppelin HBRSE PHIYENIX aHHbIX




OXnaaHmAa KAMeHToB

[ocynapCTBEHHbIE
opraHusaumu

MononHeHne MHOopMaLUuUm
06 obbeKTax rocopraHoB

NMoarotoBKa AaHHbIX ANA
rocyAapCTBEHHOM
OTYETHOCTU

Cbop cTaTUcTUYecKom
nHpopmaunm ana
NPOrHO3MpoOBaHUA

BbiaBneHue CKpbITbIX
3aBMCMMOCTEN

N NPOTUBOAENCTBUNE
MOLUEHHNYeCTBY

C6op nHpopmaumu
C perMoHanbHbIX
N MECTHbIX YPOBHEWN

BaHKOBCKUMA
CEeKTop

AHann3 goxo40B U pacxogos
KMEHTOB

CermeHTUpoBaHue
KNMEHTCKOM 6a3bl

AHanu3 pMcKoB un
npeagoTBpalleHme
MOLLEeHHMNYecTBa

AHanNn3 oT3bIBOB K/IMEHTOB
ONA NOBbIWEHUA NOA/IbHOCTH

MNpeackasaTtenbHas
aHaUTUKA

L1

Putenn un
e-commerce

UccneposaHue
noTpebuUTeNbCKON KOP3UHDI

AHanIN3 CKOPOCTM NOKYMKMU
TOBapOB M NOMNOAHEHUEe
CKnapa

MccneposaHue NnpuymH
NpPOCTOA TOProBOro
obopyaoBaHUA N Kacc

MccnepoBaHue TOBApPHbIX
npeanoYTeEHUN Pa3/INYHbIX
rpynmn KANMEeHTOoB

To4yHOCTb Npep3akasa um
aBTO3aKa3a

Tenekom

BbiaBneHune ayantopum
KNMEHTOB ANA
MaPKETUHIOBbIX KOMMNAHUN

OnTumumsauma LEHOBOrO
npeanoXKeHmsa

MNpepoTBpaweHne pucka
MOLLUEeHHNYeCcTBa

MpeBEeHTUBHbIA MOHUTOPUHT
TpaduKa 1 BbiABNEHUE
npobnem

MNonyvyeHne gaHHbIX O
noseseHuUn ceTeBoro
obopyaoBaHus



OTBevyas noTpedbHocTAM bu3Heca

Bo3morKHaA nHTerpauma c nobbimmn
MCTOYHUKaMU I/IHCI)OpMaLI,VIVI

OLTP, ERP, CRM

[IOKYMEHTbI M NOYTOBbIE COOBLLEHUA
*ypHanbl Beb-cepBepoB, NOTOKMN NOCELLEHUI
[laHHble coumnanbHbIX ceTeMn

HypHanbl NPOMBbILWAEHHbIX CUCTEM

[laHHble CEHCOPOB M AaTYMKOB

BbinonHeHMe bU3Hec-3a4a4 Ha
HeorpaHM4YeHHOM obbeme AaHHbIX

AHanns 60nblIMX AaHHbIX KOTOPblE MOCTOAHHO NpebbiBatoT
nsmepaemblie B Tb

PaboTa c 4aHHbIMW TUMNA KKAKOY — 3HAYEHMEN
Mpeobpa3zoBaHne HECTPYKTYPUPOBAHHbBIX M YaCTUYHO
CTPYKTYPUPOBAHHbIX AAHHbIX B CTPYKTYPUPOBAHHYO dopmy

FapaHTUA CKOPOCTU
06paboTKKN AaHHbIX

Mcnonb3oBaHWe napannenbHo 06paboTku
PacnpeaeneHHas obpaboTka
MHBapuWaHTHasA TONo/0rMA Kiacrepa

ANA Pa3HbIX KNaccoB paboumnx Harpysok

[OpM30HTaIbHOE MaclwTabupoBaHue

PocCT cucTtembl B 3aBUCMMOCTHU

oT noTpebHocTen busHeca

PaclumpeHne BO3MOXKHOCTEN CyLLECTBYOLLMX
aHaAIMTUYECKUX CUCTEM

MpepenbHas 3arpy3Kka obopyaoBaHUA
MpocToe HapallWBaHME BbIYUCAUTENBHOM
MOLLIHOCTM 1 NONE3HOMN EMKOCTU CUCTEMDbI



Bo3amorkHocTn MawmnHbl 6onblinx aaHHbIX CKkana”p A
MB/.X

MoNHbIN KOMMANEKT CPeACcTB aKocucTeMbl Hadoop ¢ KOpnopaTUBHbLIM YPOBHEM NMOAAEPHKKM

KopnopaTtusHaa nnatdopma XxpaHeHUa n 06paboTKu AaHHbIX

= Arenadata co3gana 6oratyto akocuctemy data-cepBmcoB, KOTOpas NO3BOIMT 3aKa3dyMKam MCNONb30BaTb HE TO/IbKO Hadoop,
HO M NONHOGYHKLMOHaNbHbIE peLleHna a8 06paboTKM CTPYKTYPUPOBAHHbIX U MOTOKOBbIX AAHHbIX

CobcTBEHHAA cmMctema ynpasaeHunA

= Myl npeaocrtaBadem OTKPbITYHO CUCTEMY aBTOMAaTUYECKOTO paSBéprlBaHMﬂ nynpasneHnA

Ha6op TUMOBbLIX NMAaKETHbIX CEPBUCOB MO NAAHNPOBAHUIO, YCTAHOBKE U ayaAUTY CUCTEMDbI

" Bam He NpmAaETca cCamMocToATeIbHO NPOBOAMTL OLEHKY 060pyA0BaHMSA, KOTopoe NoTpebyeTca ANs pelweHns NoCcTaBNeHHOoM 3aaaun. Hawm
cneunanucTbl HacTposaT Arenadata Hadoop (yaanéHHo uamn Ha mecTe), a B NOCNeACTBUM NPOBeAyT ayauT CUCTEMbI M MOMOTYT pa3paboTaTb Wwaru

ANA peweHnAa sallnx np06neM

10



KntoyeBble 0COHEHHOCTM N XapaKTepPUCTUKHK

MawwuHa Ckana”p MBA.X ana nHterpaymm n o6paboTKku LUMPOKOro CneKkTpa AaHHbIX

Pewaemble 3agaum:

=  QOb6beanHeHMe Pa3pPO3HEHHbIX AaHHbIX U3 PAa3/IMYHbIX CUCTEM

"  WHTerpauma gaHHbIX U3 cNaboCTPYKTYPUPOBAHHBIX UCTOYHMUKOB C APYTMMU CUCTEMAMM

=  CHUXKEeHMe BPeMEHU BHeapeHUs ANA OCTUNKEHMA HOBbIX BO3MOXKHOCTEN

=  AHanus 6bicTponpebbiBatoWwmx 60AbLWLNX AAHHbIX

=  bBu3Hec-3anpocbl K cBepXxb60abLIMM MACCUBAM, KOTOPbIE MOTYT OXKMAATb OTBET OKO/1I0 1 MUHYTbI
= PaboTa c AaHHbIMU TUMNA KKOY — 3HAYEHNE N

=  WM3BneyeHune gaHHbIX M HABOPOB TEKCTOBLIX XYPHANO0B 1 NpeobpaszoBaHne cNaboCTPyKTYPUPOBAHHbIX AaHHbIX
B CTPYKTYPUPOBAHHYO popmy

XapaKTepuUCTUKU:
=  O6BbEM xpaHeHMa AaHHbIX oT 30 T
*  BCTpoeHHbIN MOHUTOPUHT

= [IpaKTMYEeCKM He orpaHMYeHHOe ropu3oHTaIbHOEe MacluTabupoBaHme

MoxeT CNYXKUTb 3amMmeHoM MMMOPTHbLIX CUCTEM O6p860TKM 6onbLnx AaHHbIX

11



Mpenmywectsa MawmnHbl bonblinx AaHHbIX CKana’*p

MB /. X

=

(= ___<] s
o [

MaclwTtabupyemocTb

CnocobHOCTb XpPaHUTb 1 0H6pabaTbiBaTb
TepabanTbl 60NbLUNX AaHHbIX, KOTOPbIE
NOCTOSAHHO NOMNOJIHATCA

PacnpepneneHHble BbIYUCIEHNA

Cuctema no3BoAAET pacnpenenatb
06paboTKy 3anNpPoCcoB K AaHHbIM
OAHOBPEMEHHO Ha BCE Y3/1bl CUCTEMbI A5
6bICTPOM NOArOTOBKMN Pe3ynbTaToB
3anpocos

o
o

i

YnpaBnaemocTb

[JononHUTEeNbHbIE NPOrpaMMHbIe
NPOAYKTbI U CEPBUCHI, NO3BOAAIOLLINE
ynpasnaTb
M YyBCTBOBATb Ka*KAbl TaKT paboThbl
BCEW CUCTEMDI
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[lpon3BOANTENBHOCTb

MaKcumanbHas CKOPOCTb B3aMMO,£I,el\/JICTBVIFI KOMMOHEHTOB

BbI,CI,eerHHbIﬁ MHTEPKOHHEKT

® BbICOKOCKOPOCTHaA BbICOKONPOMNYCKHAA CeTb MeXCcoeaMHeHNA yckopaeT
pacnpeaenenue 3agaHuni, ETL n ELT

* [lapannenbHan o6paboTKa 3anpocoB Ha y3nax obecneuymsaeT
CYMMMPOBAHNE MOLLHOCTEM BCEX Y3/10B

= Co3pgaHue napanneanoﬁ CMHXpOHHOl\;I KON He BAUAET

JINHKN K arperatopam CeTu KnneHTa

Al

r » Fy

sunn mumnm |[¢——>| sunn wmnsm
susn wnnn |g— )| smmn mmam

rF r Y

Ha BbIMNOJ/IHEHUE 3a0aHNA

= Bce y3bl K/1acTepa B3aMMOAENCTBYIOT MexXay cobom
C OAMHAKOBOM CKOPOCTbIO

v v

CnporHo3nMpoBaHHas HarpyskKa T rtR

v

h4 v

Y W W §

A A A A A A AL

= [lpon3BOAUTENIbHOCTb MOMKHO BblOMpPaTb NOAOUPaAn HYXKHOE KOMYECTBO

MOZY/1IEN BbIYNCNEHNA U XPaHEHUA

Mporpammubivi RAID ana BeayLimx y3nos

y

<

y y A 4 N

y A A 4 A A 4 A 4 v

A

* [lpounssoauTtenbHee annapatHoro RAID-KoHTponsepa I" Y "I I" y 3

= ynpaBneHme npoueccopHbIM NOTOKaMH

Cronka Ne1
= MwuHMManbHaAa npocaaka NpPpons3BoanTENIbHOCTU B pexXmnme

BOCCTaHOB/1EHUA

Crouka N22 O 0 O

EEEE EEESN I [ EEEE EEEEN
Croinka N8

Cxema BHYTpeHHUX coeuHeHnin Leaf-Spine
C YBeNMYEeHNeM CKOPOCTH NPKU MOPM30HTaNbHOM MacwTabnpoBaHUK
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PYHKLUMOHANbHAA apPXUTEKTYpPa

MoaynbHbIN NPUHUMN NO3BOAAET
afanTupoBaTbca nog Ntobyo HarpysKy

basoBbii moaynb
= KommyTaTopbl (BHELWHNE COeANHEHNSA, MHTEPKOHHEKTA)

= VY3en MOHUTOPUHTA

Mogaynb ynpaBneHua u pacnpeaeneHus

= 3 Beaywmx ysna

Moaynb BblMMCNEHNA N XPaHEHUA

= 3 y3/1a AaHHbIX

PacwupeHunsa
=  MoAaynu BblMUC/IEHNA N XPAHEHUA
=  Moaynu pe3epBHOro KoNMpoBaHMA

=  Mogaynum rpaHnYHbIX GYHKLUNIA

OBABATEJIbHbIV HABEOP

BasoBbin Mogaynb ynpasnenus
moaynb W pacrpefeneHus
_________ 1 - T~

~N

B N

I
I
I
I
' ' | ! o
@ @ | \ 1 XpaHeHus1 /
| \ /
|

BAPVAHT bl PACLUIMPEHWA

[ononHuTenbHble Mogy N BbIYUCIIEHNS Y XPaHEHNS

(

| !

| I | [lononHuTenbHble Moaynu
| rpaHnYHbIX GyHKUUI

| I

— —— e— e— —— — —
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OTKa30yCcToOM4YMBaA apXUTEKTYpa

[Mo3BONSAET rapaHTUPOBATL AOCTYMNHOCTb CEPBMCOB

" VY3nbl Zookeeper obecneumBatoT KOOpAMHALMIO KNacTepa,
OTCNEXKMBaAA:
" COCTOSIHWE Y3/10B UMEH
" OnepaLMOHHbIX CUCTEM
= obopyaoBaHuA

= VY3nbl umeH (NameNodes) paboTatoT B pexume
«aKTUBHbIA — pe3epBHbIN» (Active NameNode
n Standby NameNode)

= Y3nbl gaHHbIX (DataNodes) oTBeyatoT Ha 3anpocbl AN
XpaHeHuA nHpopmaunm n o6 beKToB

= PacnpenenéHHbIN }KypHan U3MeHeHU BeaeTcs
Ha *KypHanbHbIX y3nax (JournalNodes) — Heobxoamm ans
CUHXPOHM3ALMN aKTUBHOIO U PE3EePBHOTO Y3/10B UMEH

ApPXNTEKTYPA BbICOKOM
poctynHoctn HDFS

g4 Cepsuc Zookeeper §

Failover Controller

Failover Controller
Standby

Active
Koxtpompyer Journal Nodes KowTposmpyer
cratyc MN(;C:}:;TVHOH;; (Pasgensiemoe xpaHuuLLe CTaTyC U COCTOAHUE
! N3meHeHni) NameNode;
Ynpasnset Ynpasnset
coctoaHnem HA coctoaHnem HA
v \4

Active
NameNode

Standby
NameNode

Y3en gaHHbIX
(Data Node)

NHpopmaLma o 6aokax
n curHanbl heartbeat

Y3en gaHHbIX
(Data Node)

Y3en gaHHbIX
(Data Node)
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J10CTYNHOCTb AQHHbIX

ObecneuymBaeTcs 3a CHET OTKA30YCTONUYMBOM aPXUTEKTYPbI

= ApxuTeKkTypa 6es 06LLI,MX pecypcos (shared nothing) ApxuTekTypa 6e3 obLmx pecypcos Y3eN UMEH - XpaHuT meTaaaHHble GaiinoBoi cuctembl
(share nothing) 1 meTanHdopmaLmio 0 pacnpeseneHnm 610KoB, a Tak
= Kaxkabin y3en AaHHbIX B3aMMOLEUNCTBYET TOJIbKO CO CBOMMMU *Ke CMUCOK Y3108 AaHHbIX.

IP CeTb
BHYTPEHHUMWU HAKOMUTENAMUA

Y3en gaHHbIX - HeNoCpPeACTBEHHO XPAHUT 610KM

annos. Y3nbl AaHHbIX 06pabaTbiBaloT onepauumn
= HDFS-6n0Kku penanumpytotca 3 pasa (o8] [oe] (o8] [o8] :O 108 3 fari ,Cl,aHHFI):IX. p

= Cuenblo NOBbIWEHNA HAAEKHOCTU ANA XPAHEHUA 2-1 U 3-€ PenNKK Jlokaneroe 5
XpaHeHune CToMKa — normyeckoe 06'bep,VIHeHVIe y3/2108B
BblOMPAIOTCA Te Y3/1bl AaHHbIX, KOTOPbIE PACNONOMKEHbI B Pa3HbIX

AaHHbIX COrNMacHo ceTeBoOM TOMOAOMNKU Knacrepa.
cepBepHbIX CTOMKaX 9 9 9 9

®= PennukaumA BbINONHAETCA B aCUHXPOHHOM pexkmme | HDFS |

= [lpoBepKa LeNOCTHOCTU AAHHbIX HaXO4UTCA B 30HE OTBETCTBEHHOCTHU

NPpUAoXeHNA KAneHTa. I'IpM CO34aHNN d)al?ma pekomeHAayeTcA ApXMTeKTypa HDFS
pacCynTbiBaTb KOHTPOJIbHbIE CYMMbI KaXXJble 512 6anT u COXpPaHATb Onepauyi ¢
MUX Ha y3/21€ UMEH MeTaZaHHbIMM

Y3en nmen . .
MeTagaHHble (Name, replicas,....):
(Name Node) /hime /foo /data,,....

= HDFS (Hadoop Distributed File System) — daiinoBan cuctema,
npeagHasHauYeHHaa ana xpaHeHna ¢panios 60/1bLINX pasmepos, Vaen ganmo o V3en AaHHbIX
No6/104YHO pacnpeaeneHHbIX MexXay y3namu Bbl4UCIUTENbHOTO (Data Node) onepauuu | (Data Node)
Knacrtepa | Penaukauma |
Read I:I I:I I:I L‘—rl I:ll‘ 'D I:I l:l I:I
= [lo3BONAET NPOM3BOAUTbL BbIYMCAEHMA NAPANNENbHO O O ] H
A9 pasHbIX 6IOKOB Ha Pa3HbIX Y31ax 4

3anucb m ‘
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Pennnkauma AaHHbIX

[Mo3BONSAET rapaHTUPOBATbL 3aLUTY OT OANHOUYHbIX cboeB

= CosgaHue HoBoro danna (onepaums 3anuncu)

=  O6HapyeHue y310M UMEH OTKa3a 0A4HOro 13 y3noB AaHHbIXx — ecninm NameNode He nonyyaeT ot DataNode oTKAuK
Ha Ny/NbC-3aNpPOCbl, OH 3aMyCKaeT MexaHM3M pennKauum

= [loBpexKaeHMe CyLLECTBYOLMX PenanK

= YBe/IMYEeHME KOIMYECTBA PENINK, MPUCYLLMX KaxKaomy 610Ky

PacnpegeneHune gaHHbIx Ha HDFS

Y3en A Y3en B Y3en C Y3en D Y3en E

>« | HE [ s 3

mthH

BxoaHom
dann



YnpaBaaemocTb
Cuctema ynpas/sieHUA X)U3HEHHbIM unKknom Ckana”*p f'eHom

[aHHbIN NpOorpaMmmMHbIN NPOAYKT obecnevynBaert: © Koot a2

mocTMEM  UOQ 123/ alt82 () [ : ]

= KOHTpO/’Ib pa3BepTbiBaAHNA KOMIMOHEHTOB MawunHbl P TaTErE

£ Knactepu DAz CepAnch Toranorua Wankl TennnHATENRHD BAGHUTORAHT

* BepeHuve anekTpoHHOro nacnopta MalumHbl B v —

& Cepewcu CYED
=  OTcnexnBaHue COCTOAHUA Y3108 o o
Cenuwcn
= Onepausn
=  OTcnexmBaHue KOHPUrypauum nporpamMmMHo-annapaTHoro : Koy . 0.894% || _0.879% ||_1.61%

Stenith-enabled

COCTaBa MaLLIMHbI 10.0.211.121:6042 10.0.211.122:9092 10.0.211.123:6062

Cofnirng [nocaompame 5)

" CHUXKeHUe BINAHUA YeNOBEYEeCKOro cbaKTopa —
DoTaHoEnek yean 82 nogall 03.04.2022 2530
COKpalwieHne pncKkos, CBA3aHHbIX C owunbKamm
Ceanws Ha-altB#-F303 cMeran CTETC HA 04.20; 213
3KCNyaTUPYIOLLEro nepcoHana R 12.0% ) 12.0% || 12.2%

Cennwe Ha-altAP-F303 camekan yaen va 03.04.2022 14:21:35

N alta? neded? o o 10.0.211.121:9052 10.0.211.122:9092 10.0.211.173:6062
B, Hactpaitka
Seeanr g
ADTTYME- altd2-node DZ HR:SYNC DOTTYNEH altgz-node 03 HR:ASYMC
b H& al:a2 2302 CILMEK, 1 1 1 i 13h u

v Fifaligd-2a0z recrmn i 223130 [: ]
A Hactpais



O6bwmnm coctaB cemenctsa MawmnH Ckana’*p MB/1.8
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B/0OK BblYMCIEHUA N XPaHEHUA

Bbicokonpoun3BoauTenbHble Knactepbl
MapannenbHble BblYUCAEHUA
OTKa30yCcTOMYMBAA apXUTEKTYpPA

oT 3X Y3108

O6beanHeHMe BCEX KOMMOHEHTOB
BbICOKOCKOPOCTHOE B3aMmoaencTeme

OTKa3OYCTOI‘;N nBaAa Cxema CeTu

N0 100 reut/c

Bnok ynpasneHua n pacnpeaeneHus

NHTepdelic ans 3anpocos
PacwupaemocTtb
CepBuUCHble PyHKLNM

UHTENIeKTYa/ibHOe
ynpasieHue

bnok MOHUWUTOPUHIA U pernctpaunmn

YnpaBneHue aKcnyaTauuen
ABTOMaTU3aumAa npouenyp
MOHUTOPUHI KOMNOHEHT MalLnHbI

5 O % 3203HKZAI'/I|J:I\7aTa Lnm

Bnok pesepBHOro KonMpoBaHusa™*

XpaHeHue pe3epBHbIX KOMWUIA:
= [laHHble
= HacTpoWKu 1 meTagaHHble

* onuus

COXPaHHOCTb
NAHHbIX
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bAoOK BbluMCNEHNA U XPpaHEeHWUA

Ha3HauyeHue:
= XpaHeHme AdaHHbIX N penanK

= bbICTpOe BblUMCNEHME 3aNPOCOB

Moandukaumum cocTaBNAOLWNX MOAY/IEN:
* [lo 06bemy XpaHEHUA U BbIYUC/IEHUN

= [lo npon3BoAUTENBHOCTM
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* [lo npegHasHaYeHUo: ANA NPOAYKTUBHOM Ccpeabl UK ANnA pa3paboTku

PacnonoxxeHue:
= B 6aszoBom ba0Ke
= B cToMKax pacwmpeHua

= B Moaynsax paclimMpeHns KommyTtaumm
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bAOK BblUMCNEHUA U XPaHEHUA

NMpMmeHnMOoCTb:

= [lo napameTpam moaynen gaHHoro 610Ka onpeaenaeTcs NPoOU3BOANTENbHOCTb
n o6bembl XxpaHeHua MB/.X

= PacwupeHune nponssoanuTenbHOro obbema 1 noBbileHUE npon3BoanUTE/IbHOCTHU
BCcen cuctemol B 50% ciydaeB NpPoncxoanT 3a CHET AOMNOJIHEHUA MOLI,Y!'IE[;I BblHUC/TEHNA U
XpaHeHWNA

OcobeHHOCTU:

= Cambi/ BbICOKOHArpy*eHHbin 610k B MawunHax MB/.X
= XpaHeHue ctpountca Ha SAS SSD 12G nam NVMe SSD
=  Konunuectso npoueccopHbix agep — oT 80 Ha moaynb

®=  OnepaTtmBHaa namaTb oT 384 b go 1536 I'b Ha moay/b B 3aBUCMMOCTH
OT UCMONHEHMUA
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Bnok KommyTauuum v arperaumu

HasHauveHue:
"  BHYTPEHHMN MHTEPKOHHEKT HA BbICOKOM CKOPOCTH
= Arperauma no cxeme Leaf-Spine nam «3sesga»

= Bblﬂ,el'IEHHaﬂ ceTb ANA ynpaBaeHna n MOHUTOPUHTA

MoanduKaumm coctaBasoOWMUX MOAYNEN:

= Mogaynb arperauum B 6a3oBom 610Ke CAYKUT
ANA CoeANHEHMSA B O4HY CETb MOAY/IEN KOMMYTALMU
N CBA3MN C NHPPACTPYKTYpPOM
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=  Moaynb KOMMYTaUMKN B KaXKA0M aKTUBHOM CTOMKeE

PacnonoxeHue:
= B 6asosom bnokKe

" B MoAynAx paclwmpeHnsa KommyTaumm
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Bnok KommyTauum u arperaumm

NMpMmeHnMOoCTb:
= CoepuHeHUe c MHOPACTPYKTYPOM 3aKa3uMnKa
= (ObecneyeHne CKOPOCTHOM BHYTPEHHEN KOMMYTaLMK

= (Ob6ecneyeHune OTLI,eanOﬁ ceTn anAa pesepBHOro KOMNMpoBaHMA

'.' . { -llllllllllllllllll‘lllll r‘

= (Ob6ecneyeHune ceTei ANA MOHUTOPWHIa U yrnpaBaeHUA

OcobeHHOCTU:
=  OTTpex A0 ceMM KOMMYTAaTOPOB Ha CTOMKY

= [lo Tpex napansiesbHO AeNCTBYOLWMX CETEN
Ana obecnevyeHma 0TKa30yCTOMYMBOCTH

45 Wi'w'i' it -
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bNOK ynpasneHnAa n pacnpeaeneHus

Ha3Ha4yeHune:
= YnpaBneHne CUHXPOHMU3aUMEN pPennK

" [loaaeprkaHWe O0TKa30yCTOMUYMBOrO KaacTepa

Moaundukauum moaynen:

=  Tpexy3/n0BOW KnacTep — CTaHAapTHOE pelleHune

=  CeMWy3/10BOM KNacTep — peLlueHne Ana NoALAeprKaHUA Konum
B pe3epBHOM LIO/l c yaaneHHbIMm apbutpom
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PacnonoxeHue:

= B 99% cnyyaeB B 6a3oBomM moayne
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bNOK ynpasneHnAa n pacnpeaeneHus

NMpMmeHnMOoCTb:

| X o o
o .;;;;;::;::. s = fAsnAeTcA OCHOBOW ANA NOAAEPMKAHUA peninKaumMu AaHHbIX

*  MoeT 6bITb pacliMpPeH pe3epBHbIMU Y31amm

OcobeHHOCTU:
®  3adpuMKCMpOBaAHbI ONTUMANbHbIE KOHPUTypaLUmM

= B oTaenbHbIX CyyYaax MOXKeT UCNO/1b30BaTb BHELWHWE OTHOCUTE/IbHO
moayna 6a3bl AdaHHbIX ANA XPaHEHUA MeTaMH(I)OpMaLI,MM
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BNOK MOHUTOpPUWHIA U perncTpauum

Ha3HauyeHue:

* YnpasneHune MalmnHOM OT BU3HEC-MOLENMN A0 KOHKPETHbIX annapaTHbIX
KOMMNOHEHTOB

" YnpaBieHue pa3BepTbiBaHUEM, OOHOBIEHUEM, }KM3HEHHBIM LMKNOM MallnHbI

MoandunKaumm coctaBaaloWmMX MOAYNEN:
=  OpuH y3en — abcoNtoTHbIN MUHUMYM 6€e3 pe3epBUpPOBaAHUA
= [1Ba y3n1a — B3aMMHOEe pe3epBMPOBaAHME C PYYHbIM NepPeKNtoYeHnEeM

= qupre Y3/1a — CTaHAapPTHaA OTK33OYCTOI?I‘-IMBOCTb BbICOKOWM AOCTYNMHOCTHU
C pacnpeageneHHblM XpaHUINLEM

PacnonoxeHue:

= B 99% cnyyaeB B 6a3oBOM moayne
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BNOK MOHUTOpPUWHIA U perncTpauum

NMpMmeHnMOoCTb:
= [lpucytcTyeT B Ntob6oi MawuHe Bonbimx AaHHbix Ckana™p
= (Qb6sasatenbHo cogepKut MO:

= Ckanap leHom

= Ckanap BusunoH

= ApeHapgaTa Knactep-meHegrep

= ApeHagaTta NHCTpymeHTbI

= ApeHagata MOHUTOPUHT

OcobeHHOCTU:
= Bcerga B BUpTyanbHOM cpeae

= Cuctema ynpasieHuUs BUPTyanmnsaLmein BXOAUT B KOMNEKT




bnoOK pe3epBHOro KONUPOBAHWUA

Ha3HauyeHue:
= XpaHeHue pe3epBHbIX KOMUM
= XpaHEHMG HaCTpPOeK U MmeTadaHHbIX

= [IpocTpaHcTtBo anAa ETL

MoaudpurKaumm cocTaBNAoLWMX MOAYNEN:

= 2 pa3mepa 6a3bl
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= Hepgena + UHKpPeMeHTbI

= 3 pasmepa 6a3bl

" Hepgena + UHKPEMEHTbI + TeKYLLUIA

= 4 pa3smepa 6a3bl

" 2 Hedenu + Heaena + UHKPEMEHTbI + TeKyLWuit

PacnonoeHwue:

= B cToikax MalmnHbl paBHOMEPHO
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bnoOK pe3epBHOro KONUPOBAHWUA

-
lllll

NMpMmeHnMOoCTb:

DNeMeHT, oT KOTOPOIro MOXHO OTKa3aTbCA C MOHUXKEHNEM HAAEKHOCTU

Bo3amorkHO coBmelLeHMe nnaTdopm ana GopMMUPOBaHUA TENNOTO pe3epBa
(acMHXpOHHOE KoNnpoBaHMe)

BO3MOXHO MUCMoO/sib30BaHUeE A4 O4eHb XON04HbIX AaHHbIX

OcobeHHOCTU:

[ncKoBOEe XpaHeHune
RAID50
Bo3MOKHO NOAKNOYEHUE B BblAENIEHHOW NapannesibHoM cetu

Bo3MoKHO Mepapxmyeckoe xpaHeHue (B paspaboTke)
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[MpnHUMN dopmmnpoBaHMA coctaBa MalwwmnH bonbLunx
HaHHbIX CKana”*p no aTanam NOCTaBKW

ba3oBbIlt KOMMNNEKT Jdtan 1 3Tan 2
OcHoBa MaLwumHbl [opun3soHTanbHoe [opun3soHTanbHoe
maclwTtabrupoBaHue mMmacluTabupoBaHue
MawurHbl mogynamu MawunHbl mogynamu
ST T T T T T T ST T ST T s s e ~ ittt ~ ST T T T T T TS T T T T T s e ~
[ (m=mmmmmmmmm oo - ; Sl 5
1 1 1 1
Enok P . X Mogay/b arperauum | i 1
KOMMYTaLMK I Y3/1bl KOMMYTaLK | X X | | Mogyab KoMmyTaLWm 1
1 1! 1 M 1 1 1
M arperaumm oAy/Nb KOMMyTaLUUmn o
o P 2o ! L ; BAOK — rpynna Moaynei
1 1
i i ! : i 1 BbINOIHAOLWMX e4UHYI
bnok 1 1 1 | 1 1 o
HKUWIO B O4HOU NN
ynpasnexus o . ! ! ! : dyHKL, 4, 0
U pacripeaeneHis 1S ! ‘ : ! ! HECKONIbKMX CTOMKaxX
1 g 1 1 1 1 1
1 1 1 1 1 1
! E ! i i ! : Mogaynb — 370 eanHMLA
AN 1 1
iE | | 0 R nocrasr Mawn Crana®p s
b
N10K "3 ! ! S : coctase cneunduKaLmm
BblMUCEHUA | g 1 0 i | 1
1 XpaHeHus 1 ! 1 J ! :
i | i L . V3en — 370 aneMeHT MoaynsA
1 1 1 1 o
| beoo o ____ o . . | | BbIMOJHAIOLLM
1 1 1 1 1
Bok ! . ! i I ! : onpeaeneHHyto 3agavy
MOHWUTOPUHIa fpL— Y3nbl MOHUTOPUHTA : 1 : : | 1
1 perncrpaumm . 'y . . : :
| T T T T T T TT T T TT oo 7 . , 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Baok : : : : : :
pesepBHOro 1 1 | , 1 1
KonMpoBaHua : : . : : :
1 1 1 1
\ , . ) \ '
N e e e e e e e e e 4 ~ V N e e e e e e e e e - 4
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TexHun4yecKas noaneprKka n ycayrm

N

MawwuHbl CKana”*p NOCTaBAAKTCA C MAKETAMM YCAYT TEXHUYECKOM NOAAEPHKKM:

24x7

C NoAAEPHKKOM
cny»K6 akcnayaTaymm
B KPYI/IOCYTOYHOM pexmme

TEXHUYECKas
noaAeprKKa 13
«OAHOro OKHa»

BO3MOYHOCTb aBaHCOBOM 3aMeHbl U PEMOHTA
060pyA0BaHMNA NO MECTY YCTaHOBKMU;

1-5 ner

C BO3MOXHOCTbIO
npoaneHnA

X

onuunAa HeBO3BpPaATa HaKonuTeneu c AaHHbIMHU

KpyrnocytoyHo

= 8-800-234-23-25

= tac@skala-r.ru

"  JINYHbIK KabuHeT Service Desk
= https://tac.scala-r.ru

7

B nporpammy noanepKun BXO4MUT:

" peleHne NHLUNAEHTOB
" KOHCY/AbTaLMM MO 3KcnayaTauum MawmH

" npepocTaBneHue obHosneHun MO

JononHutenbHble
npodeccnoHasnbHble YyCayru

Mporpammbl AONOJHUTENbHbIX KOHCYNbTaLMIA
aAMWHUCTPUPOBAHUA U 3KcNyaTaumMm MalwuH
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[Toyemy 3aKa34mku BbibupatoT Ckana’*p

[nyboKaa MHTerpaumna u BCTpeyHana onTMMmn3aumna
KomnoHeHToB MO 1 MUKPOKOHTPONNEPOB:

= BbicoYaMLLasa yCTOMYMBOCTb
" JKCcTpemanbHaa NPoM3BOAUTENBHOCTb

= CrabuabHble NOKa3aTenun Ha npeaenbHbIX Harpy3Kax

» CepuinHbIM BbIMNYCK, NOAAEPKKA U CEpBUCHOE 0b6CcnyKnBaHue 24*7
" BbICTpOE pa3BepTbIBAHWE M BBOA, B 3KCNAyaTaLMIO

= CooTBeTcTBME TPEOOBAHMAM K KPUTUYHbBIM, BbICOKOHArPY»KeHHbIM
NHPOPMALMOHHBIM CUCTEMAM

=  CHUXKeHWe COBOKYNHOM ctommocTty Bnagenus (TCO)

CKAAQ™P---
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CKana’p

MALNHA XPAHEHWSA DAHHBIX

MALIVHA BA3 DAHHDBIX
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