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Ckana"p cerogHs:

pa3paboTka n NPoN3BOACTBO MOAY/IbHOWN NNaTdOPMbI 0159 BbICOKOHArpPy>XEHHbIX
rocyfapCTBEHHbIX N KOPNOPATUBHbBIX MHPOPMALMOHHbIX CUCTEM

9. 600. 8500.

CepI/IIZHOFO KOMTI1eKCOoB BbIYNCJTNTEJIbHbIX

BbIMyCKa B NMPOMbILL/TEHHOW y3/10B
aKcCMnyaTaumm



% JuHamunueckasa nHppacTpyKkTypa

MawwuHbl BUpTYanusauum Ckana”“p VB

Ha ocHoBe pelueHuin Basis nna cospanuns
A/HAMNYECKON KOHBEPreHTHOW 1 rMNepKOHBEPreHTHON
nHopacTpykTypbl LIOL n BUpTYanbHbIX pabo4ynx mecTt
nosnb3oBaTenen

% BbicokonpousBoguTenbHblie 6a3bl AaHHbIX
MawuHbl 6a3 gaHHbIX Ckana"p Mb[1

Ha ocHoBe pelueHnii Postgres Pro nnga samenb
Oracle Exadata B BbICOKOHarpy>xeHHbIX cuctemax
C obecneyeHnemM BbICOKO AOCTYMHOCTN

1 COXPaHHOCTI KPUTNYECKM BaXHbIX JaHHbIX

JlnHenka npopaykToB Ckana”"p

peLueHns ans BbICOKOHArpy>XeHHbIX KOPNopaTUBHbIX U FOCYAAPCTBEHHbIX CUCTEM
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YnpasneHue 60nblWIMMN AaHHbIMA

MawwuHbl 60onblinx gaHHbIXx Ckana”p MB[1.8

Ha ocHose pewernin Arenadata n Picodata on«
CO3AaHNS NHPPaCTPYKTYPbl XPaHEH NS, MpeobpasoBaHug,
aHanMTNYECKOW, CTaTUCTNYECKON 06PaboTKI AaHHbIX C
npumeHeHnem VI, a Takxe pacrnpeneneHHbIx
BblYCNEHNI

VIHTenneKTyaanoe XpaHeHne AaHHbIX

MawwuHbl XpaHeHus aaHHbIX Ckana”™p MX[

Ha OCHOBE TEXHOMOrMM 06bEeKTHOro xpaHeHns S3
ONs reopacnpeneneHHbiX KaTacTpogpoyCTONUYNBbIX
CUCTEM C COTHSIMU MUIJTNOHOB 06 bEKTOB
pPasnMYHOro Tuna n obecrnevyeHuns 6bICTPOro
pocTyna K HUM

icnonb3oBaHme orbiTa TEXHONOrMYECKNX NAEPOB (rMnepckennepos)
licnonb3oBaHmne cambix 3penbix 1 NepCnekTBHbIX TEXHOOMMIA B KOONepauumn C TEXHONOrMYeCKNMI NngepamMmimn POCCUNCKOro pbiHKa

B Ka>XgomM N3 CermeHToB



MAK Ckana”"p B Peectpax PO N

MaLlnHbI
IA ggggﬁﬁMTopr : Bce cepeuce FTUCI

Mopnynwu . :

PeecTp npomblILLINeHHON NpoayKUnn, NPOnN3BeaEHHON Ha TepPUTOPUN

Poccuinckon ®enepavnmm
KOMNOHEeHTDbI Aepaul
MaLinHbl

$3iit  PEECTP m
MOD.WW' $3° POrPAMMHOIO OBECTIEHEHMS Pl vion |

[MporpammHoe obecneyeHmne

MaLunHbl CoOTBETCTBYIOT KpUTEPUSM AoBepeHHoro MAK

=  TexHonornyeckas He3aBMCUMOCTb
= IHbopmaLmoHHas 6e30nacHOCTb

I'IporpaMMHoe o6ecnequme = DyHKUMOHaNbHasa yCTONYNBOCTb

Moaynwu




MawwnHbl 6onblnx paHHbix Ckana”p Mb[.8 N

BbICOKOMPON3BOANTESIbHbIE XPaHUNNLLA U BUTPUHbI AaHHbIX Ha
6a3e npoayktoB Arenadata un Picodata

Ckana"p Mb[M.I" + Arenadata DB (ADB)

CYB/[ maccoBo-napannensHon o6paboTku (Ha ocHoBe Greenplum)

Ckana"p MB[.T + Picodata

PacnpepeneHHbie BblunCeHns B onepaTuBHom NnamaTu (aHanor Tarantool)

Ckana”"p MB[.C + Arenadata Streaming (ADS) cKana"p I

MoTokoBas 06paboTka AaHHbIX B peanibHOM BpemeHu (Ha ocHoBe Kafka n NiFi)

Ckana"p Mb[.X + Arenadata Hadoop (ADH)

MalunHa gng 06paboTkim 60NbLUINX AAaHHbIX CpeacTBaMu 3kocuctembl Hadoop

Ckana”"p MB[.KX + Arenadata QuickMarts (ADQM) = —

MalumHa ong 6bICTPbIX aHANNTUYECKNX BUTPUH C PENALUMOHHBIM OOCTYMOM.
[eueHTpanusauus, pennukauus, macwtabunpyemocTb (Ha ocHoBe ClickHouse)




YnpaeneHne MawuHamu 6onblunx gaHHbix Ckana’p /\

O6beanHeHmne nyywero o6opyaoBaHNS N NPorpaMMHOro obecneveHuns gng noctpoeHus KX

PesunpeHTHag HecTtpykTypupo- PacnpegeneHHble AHanutunyeckas MoTokoBas
o6paboTka BaHHble flaHHble BblUMCNIEHNS o6paboTka obpaboTka

NMponsBoANTENbHOCTD:

1000 000+

MaLlunHbl

)

©)
£ ©rcoan EapH  Enpe Eapbov  Enps 3arpPoCOB B CEKYHIY
¥ & £ =
: %A
o | Capenapara Gy @ O6bem AaHHbIX:
a:) O6HoBnexne YnpasneHne MonutopuHr Cpeactsa PK o
=
)
100+ lN6anT
A YnpaBneHune A Cucrtema
> reHom akcnnyaTauunen BUSNOH MOHUTOPUHra

EnvHas nporpammHag nnatdopma



MawuHa 6onblunx aaHHbIx Ckana”p MBO.X N
rmnepmaclutabnpyemas cuctema

c npumeHeHnem npoaykta Arenadata Hadoop (ADH)

— CueHapum NnpnuMeHeHns
O6bem xpaHeHus

= XpaHnnuie 60nbLnX AaHHbIX (03epa AaHHbIX) [aHHbIX
= YHudukauma gocTyna K cnaboCcTpyKTyprpOBaHHbIM
[aHHbIM oT 38 ToanTt
= [lpymeHeHMne B cnuctemax A9 MallunHHOro obyyveHns v V1 Ha Moay/ib
— OcobeHHoCTN

CxaTune gaHHbIX
= AHanms 60nblUNX OaHHbIX

= [leTabaiTbl o6pabaTbiBaEMbIX JAHHbIX oo 800/0

= Bbicokasd JOCTYIMNMHOCTb U OTKGSOyCTOVIHMBOCTb

— 3amMeLllaemMble TeXHoIormm

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




CueHapuin: lHTennekTyanbHOE 03€p0 AaHHbIX —

MOJIHbIW KOHTPOJIb KayveCTBa N HNCTOTbI A aHHDbIX

= MacwTtabupyemoe xpaHeHne 60nbLUnX
[OaHHbIX

= YnpaBneHne XN3HEHHbIM LKIOM
OaHHbIX

=  KOHTpONb N3MEHEHNIA 1 OBHOBNEHN

= [lpocToe nogkntoyeHne K pasnnyHbImM
NCTOYHNKaM

= IHCTpymMeHTapuin yrpaBieHns gaHHbIMU
= ObecneyeHme 6e30NacHOCTI OaHHbIX
= [lepepaya OaHHbIX B CBA3aHHbIE CUCTEMbI

= HanonHeHne KoprnopaTnBHOro
XpaHunamwa

=  CKOpOCTb NpOpaboTKn rnmnoTes
N NpuMeHeHne nHcTpymeHTos
3a cyet BcTpeyHoro M0

N

S8 = & il
Bnapenbuypbi LeneBbie AHANUTAKN
AaHHbIX cucTembl
YnpaBneHue AHanuTnyeckas
AaHHbIMN O3epo AaHHbIX Ha OCHOBE na6opatopusi
MawwuHbl 601bLUNX aHHbIX
Data Governance CKana"p MBO.X @
KOMMOHEHTH! )
NHTerpaumm aaHHbIX gAD_H
. . Ha6op

a\Wj=
=

Arenadata
Catalog

NHTErpUpOBaHHbIEe KOMMOHEHTbI 06PaBOTKMN «GOSbLUNX OAaHHbBIX»

YnpaBneHne [ocTyn K gaHHbIM BesonacHocTb

n obpaboTka

k m & Ranger
Airflow SOI,r = \ ﬂw: ‘p"ar . roACHE
‘@ APACHE .

HBASE  PHUYENIX

NHCTPYMEHTOB
Data Science

=

XpaHunuiie
[OaHHbIX




OXngaHns KJINeHTOB

FocynapCTBEHHble
opraHmMsauum

[MNononHeHne nHPopmaunm
06 06beKkTax rocopraHoB

MoaroToBKa JaHHbIX 04
rOCYOapCTBEHHO
OTUYETHOCTI

C6op cTaTuCTNYECKOMn
nHpopmaLmn ong
NPOrHO3MPOBaHNS

BbigBneHmne CKpbITbIX
3aBMICIMOCTEN

N NpoTUBOOENCTBMNE
MOLUEHHNYEeCTBY

C6op nHpopmauunu
C pervoHasnbHbIX
N MECTHbIX YPOBHEN

BaHkoBckumn
cekTop

AHanns3 poxonos
PacxonoB K/INeHTOB

CermeHTnpoBaHme
KNNeHTCcKom 6a3bl

AHanna puckos 1n
npenoTBpaLleHmne
MOLLEHHNYeCTBa

AHanna oT3bIBOB K/IMEHTOB
019 NOoBbILLIEHN4S
NOANTIbHOCTHN

I'Ipe,u,CKasaTen bHa4
aHalnTnKa

L1

Putenn n
e-commerce

ViccnepoBaHue
NoTPEebnTEeNbLCKON
KOP3WHbI

AHanna CKOPOCTIW NOKYMKW
TOBaApPOB W NoroJiHeHne
CKnapga

iccnepoBaHmne npuymnH
NPOCTOS TOProBOro
060pYya0BaHNS 1 Kacc

ViccnepoBaHue TOBapPHbIX
ﬂpeﬂ,ﬂOHTeHVIVI pPa3INYHbIX
rpynn KineHToB

TOYHOCTb npepnsakasa n
aBTO3aKaia

Tenexkom

BbisBneHue ayontopuin
KMEHTOB aNng
MapKeTUHIOBbIX KOMMaHWI

OnTnmMmmnsauns LEHOBOrO
npennoxeHns

MpenoTBpalleHne pucka
MOLLEHHNYeCcTBa

[MpeBEeHTNBHbIV
MOHUTOPWHI Tpadurka 1
BblgBNEHNEe Npobiem

[MonyyeHne gaHHbIX O
NoBeAEeHNN CeTEBOro
obopynoBaHNS



OTBeuaq NoTpebHOCTIM BnsHeca N

Bo3moxHasa nHterpaums ¢ niobbimn _—:{ [[apaHTNg ckopocTu
# NCTOYHUKaMn NHpopmMaummn ——_ 06paboTKN AaHHbIX
=  OLTP, ERP, CRM * |/icnonb3oBaHue napannenbHom 06paboTki
= [loKyMeHTbl 1 MOYTOBbIE COOOLLEHNS = PacnpegeneHHasa o6paboTka
= XXypHanbl Be6-cepBepOB, MOTOKN MOCELLEHNN =  lIHBapmaHTHas TONoNorns Knacrtepa
= [laHHble coumanbHbIX ceTen L1191 pa3HbIX KNacCoB pabounx Harpy3ok

= XypHasnbl NPOMbILLIEHHBIX CUCTEM
= [laHHble CEHCOPOB N AaTUYNKOB

BbinonHeHne 6usHec-3apayv Ha I__. X [[opu3oHTanbHoOEe
HeorpaHn4yeHHoOM obbeme OaHHbIX I::]. : : MaCLIJTa6I/IpOBaHI/Ie
- o d

= AHanms 60MbLlUNX AAaHHbIX KOTOPbIE MOCTOAHHO ' = PoCT cucTembl B 3aBMICUMOCTH
npe6bliBalOT N3Mepsemble B TOanT OT NoTpebHoCcTen 6usHeca

= PaboTa C gaHHbIMIK TUMa «KJTI0Y — 3HaYEHNe» = PaclimnpeHne BO3MOXHOCTE

= [lpeobpazoBaHmMe HECTPYKTYPUPOBAHHbIX N YaCTUYHO CYLLLECTBYIOLLNX aHANUTNYECKNX CUCTEM
CTPYKTYPUPOBaHHbIX AHHbIX B CTPYKTYPUPOBaHHYIO = [lpegenbHas 3arpyska 060pyaoBaHNs
dbopmy = [lpocToe HapalmBaHne BblUNCANTENBHON

MOLLHOCTW 1 NONE3HOWN EMKOCTWN CUCTEMbI
10



BoamoxHocTt MawwunHbl 60nbLUNX gaHHbIX
Ckana”"p Mb.X

[MonHbIN KOMMNNEKT CpencTB akocnctembl Hadoop ¢ kopnopaTuBHbIM YPOBHEM MOLAEPXKKN

KopnopaTtusHas nnatdopma XpaHeHns n 06paboTkn JaHHbIX

= Arenadata cosgana 6oratyto akocuctemy data-cepBnCcoB, KOTOpas MO3BOMNT 3akasduyrikaM UCMOoNb30BaThb He ToNbko Hadoop,
HO 1 NMONHOYHKLIMOHabHbIE pPeLleHns o 06paboTKN CTPYKTYPUPOBAHHbIX 11 MOTOKOBbIX AaHHbIX

CobcTBeHHas cuctema yrnpasnieHuns

= Mbl npenocCTtaBsideM OTKPbITYIO CUCTEeMY aBTOMaTU4YeCKOro DGSBéprIBaHVIQ n yripaBneHn4

Ha6op TNNOBbIX MaKeTHbIX CepBNCOB MNno rniaHnnpoBaHMto, yCtTaHOBKEe N ayanTty CUCTEeMbl

= Bam He Npnaétcs caMoCTOATENIbHO MPOBOAUTb OLIEHKY 060pYA0BaHNS, KOTOPOe NoTpebyeTcs A9 peLleHns NoCTaBNeHHON 3adayll.
Haww cneumnanncTtbl HacTpodat Arenadata Hadoop (yoanéHHo unu Ha MecTe), a B NOCNeaCcTBUM NPoBeayT ayanT CUCTEMbI 1 MOMOTYT
paspaboTaTb Warn 4as peweHns Bawmnx npobnem

1



KnioueBble 0CO6€HHOCTU 1 XapaKTepUCTUKY N

MawwnHa Ckana”"p MB[.X png nHTerpaumnm n o6paboTkn LUNPOKOro crnekTpa AaHHbIX

Pelwaemble 3agauvn.

=  Ob6beanHeHne paspo3HEHHbIX JaHHbIX N3 Pa3nNyHbIX CUCTEM

" IHTerpaung gaHHbIX N3 CNaboCTPyKTYPUPOBaHHbIX MCTOUYHWKOB C APYriMun cuctemamm

= CHWXeHne BpeMeHN BHEAPEHNS ANS AOCTUXEHNS HOBbIX BO3MOXHOCTE

= AHanma 6biCTpOoNpPe6bIBaoLLNX 6ONbLUNX OAHHbIX

* Bun3Hec-3anpochl K CBEPXH6ObLINM MaccuBam, KOTOPbIe MOMyT OXugaTb OTBET OKOMO 1 MUHYTbI
= PaboTa c gaHHbIMU TUMa «KJOY — 3HAYEHMEN

=  |I3BneyeHne gaHHbIX 1 HABOPOB TEKCTOBbIX XYPHAsIOB 1 MPeobpasoBaHme CnaboCTPYKTYPUPOBaHHbIX aHHbIX
B CTPYKTYPUPOBaHHYI0 GopMy

XapakTepncTuku:
=  O6béM XpaHeHuns gaHHbIx oT 30 T6ant
=  BCTpPOEHHbIN MOHUTOPWHT

" npaKTVI‘-IeCKI/I He orpaHn4YeHHoe ropmn3oHTalibHOe MaCLIJTa6I/IpOBaHVIe

MoxeT cnyXuTb 3aMeHON UMMOPTHbLIX CUCTEM 06PaboTKN 60MbLUNX AAaHHbIX

12



[MpenmyuwectBa MalnHblI 60/1bLUNX OaHHbIX

Ckana”"p Mb.X

=

MacwTtabupyemocTb

Cnoco6BHOCTb XpaHuTb N obpabaTbiBaTb
TepabanTbl 60MbLUNX AaHHbIX, KOTOPbIE
MOCTOSHHO MOMOHSIOTCS

PacnpeneneHHble BblHNCI1eHUA

CucTtema nosBongeT pacnpenensTb
06paboTKy 3aNpPOCOB K AaHHbIM
OOHOBPEMEHHO Ha BCe Yy3/bl CUCTEMb
019 6bICTPOW NOArOTOBKM pe3yfibTaToB
3anpocos

o
o

i

YnpaBngaemocTb

[ononHuTenbHble NPorpamMmmHbIe
NPOAYKTbI 1 CePBUCHI,
no3BonsoWmMe yrnpaBnsaTb
N YyBCTBOBAaTb KaXAblil TakT paboThl
BCEWN CNCTEMDbI

N
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[Tpon3BognNTENBbHOCTDb

MakcumanbHag CKOPOCTb B3anMoOOencTBnsg KOMMOHEHTOB

BbiaeneHHbIn NUHTEPKOHHEKT

" BbICOKOCKOpOCTHaﬂ BbICOKOMPOMNyCckHad ceTb MexcoeamHeHn4

yckopsieT pacnpenenenmne sagaHum, ETL n ELT

= [lapannenbHas o6paboTka 3aNpOCOB Ha y3nax obecrneunsaeT

CymMmMupoBaHmne MOLLHOCTEWN BCex y3J10B

= Co3sfgaHue napannenbHON CUHXPOHHOW KON He BINSET
Ha BbINOMIHEHNE 3aJaHus

= Bce yanbl knactepa B3anMOAENCTBYIOT MexXay Cob0ou
C OMNHaKOBOW CKOPOCTbIO

CnporHo3npoBaHHas Harpyska

" |_|pOVI3BO,EI,VITeJ'IbHOCTb MO>HO BbI6VIpaTb, non,6V|pa9 HY>XHO€E
KoOnn4ecTBoO I\/Io,u,yne|7| BbIYNCITEHNA N XPaHEHNA

MporpammHbin RAID png Beayuwimx y3nos
= [lpoussoauntenbHee annapaTHoro RAID-koHTponnepa
= YnpaBreHne NpoLeCcCOopPHbIMI MOTOKaMMN

*  MwuHunmanbHas npocagka npon3BoanTesibHOCTU B pexnme
BOCCTaHOBJIEHN4

JINHKN K arperatopam CeTu KnneHTa

Al

sunn mumnm |[¢——>| sunn wmnsm
susn wnnn |g— )| smmn mmam
A 4 4 A 4 4

v v v v

A A A A A A A A AL A A A A AL

v A 4 A 4 A 4 y A 4 A 4 A 4 A 4 A A 4 A A 4 A 4

Cronka Ne1 Crouka N22 O 0 O Croinka N8

Cxema BHYTpeHHUX coeuHeHnin Leaf-Spine
C YBeNMYEeHNeM CKOPOCTH NPKU MOPM30HTaNbHOM MacwTabnpoBaHUK
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PyHKUMOHaNbHaga apxXnutTekTypa

MopaynbHbIA MPUHLAMN MO3BONSET
afanTupoBaTbCs nop, Nobylo Harpysky

BasoBbii moaynb
=  KommyTaTopbl (BHELLHNE COEANHEHMS, NHTEPKOHHEKTA)

= Y3en MOHUTOPWVHra

Mopynb ynpaBneHus n pacnpegeneHns

= 3 Begywimxyana

MOD,yJ'Ib BblMNCNEeHNA N XpaHeHn4d

= 3 y3na paHHbIX

PacwupeHus
=  Mogaynun BblUMCNEHNS N XPaHEHINS
=  Mogaynun pe3epBHOro KONMpPoBaHMS

=  Mopgynu rpaHn4YHbIX QYHKLNN

OBS3ATENbHbIA HAEOP

BazoBbiii Mopynb ynpaeneHuns

Moayrb N pacnpepeneHns
. ! e RN
, 0 =) | Ve @
 a =) | - . . -

I
I i
[ ] [ ] saL|
I -m -ﬂ ! |
| | Moaynb
' ' ' | \ Wxpanetins /
N XpaH
IEC T < SN ,
| \ D
| == | = s
_________ J ~ . 7~
BAPNAHTbI PACLUNPEHNYSA
[lononHuTenbHbie MOAYN BbIYNCIEHUS N XPaHEH NS
{: ________________________ N
! !
| | | [lononHuTenbHble Mogynu
| rpaHnYHbIX GYHKLMIA

\_ _ - _— _— _ _—_ _—_ _ | SR

— e e e e—— —
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OTKazoycTonymBas apxuTekTypa

[MosBonsieT rapaHTUpPOBaTb JOCTYNHOCTb CEPBNCOB

ApxunTtekTypa BbICOKON

= Y3anbl Zookeeper o6ecrneunBaioT KOOPANHALNIO poctynHoctn HDFS
KnacTepa, OTC/iexnBag:

= COCTOdHMEe y310B NMeH g CepBuc Zookeeper n
= OMepaLOHHbIX CUCTEM
= 0bopynosaHus Failover Controller Failover Controller

= Yanbl umeH (NameNodes) pa6oTaloT B pexume fCtve Sl

«aKTNBHbIN — pe3epBHbIn» (Active NameNode

KoHTponupyeT Journal Nodes KoHTponupyet
n Standby NameNode) coz‘_rrz';):jﬂz (PasnensieMoe xpaHunmLLe cratyc u
= Yanbl gaHHbIX (DataNodes) oTBeyaloT Ha 3anpochl N VamereHmii) e
014 XpaHeHn4s I/IHCI)OpMaLI,I/IVI N 06BbEKTOB '
. . . YnpasnseTt Ynpasnget
n Pacnpe,u,eneHHblm XypPHan naMmeHeHnun BeneTcyd cocTosHnem HA v v cocTosHnem HA

Ha XYypHanbHbIX y3nax (JournalNodes) — Heobxoanm
ONS CUHXPOHN3ALNN aKTUBHOIO 1 PE3ePBHOIO Y3/10B
NMeH

Active
NameNode

Standby
NameNode

Y3en paHHbIX
(Data Node)

WNHdopmauums o 6nokax
n curHanbl heartbeat

Y3en aaHHbIX
(Data Node)

Y3en gaHHbIX
(Data Node)

16



[ocTynHOCTb AaHHbIX

O6ecneunBaeTcs 3a CHET OTKa30yCTONUYNBOW apXUTEKTYPbI

= ApxutekTypa 6e3 ob6Lmx pecypcoB (shared nothing) ApX1TekTypa 663 O6LLIX PECYPCOB Y3 NMEH - xpaHT MeTafaHHble GaitnoBoii
. . (share nothing) cuCTeMbl 1 MeTanHOopMaLio O pacrnpeneneHnm
= Kaxgbil y3en gaHHbIX B3auMO4EeNCTBYET TOJIbKO CO CBOVIMU BNoKoB, & Tak Xe CrNCOK Y3NoB AaHHbIX.

IP CeTb
BHYTPEHHNMW HAaKOMNTeTAMW

Y3en gaHHbIX - HeNocpeOCTBEHHO XPaHUT

= HDFS-6n0ku pennmumpytoTcs 3 pasa I DB I I DB I I DB I I DB I 6noku danno.. Yanbl faHHbIX 06pabaTbiBaloT
orepaLuy Mo 3arnmncy 1 YTEHNIO AaHHbIX.
= C uenbio NOBbIWEHNS HAOEXHOCTN ANg XpaHeHns 2-1 1 3-e Nokansrioe .
XpaHeHne CTolika — normnyeckoe o6begnHeHre y3noB
pennunkin BbIBUPaloTCH Te Y37bl faHHbIX, KOTOPbIE PaCrOIOXEHbI [aHHBIX COFNACHO CeTeBol Tononorui
B pa3HbIX CepPBEPHbIX CTONKax 9 9 9 9 Knactepa.
= Pennnkaumng BbINOMHAETCS B aCUIHXPOHHOM pexunme | HDFS |

= [lpoBepka LeNOCTHOCTM AaHHbIX HAXOOUTCS B 30HE
OTBETCTBEHHOCTW NPUAOXEHNS KNneHTa. [pu cos3gaHun ApXI/ITeKTypa HDFS
danna pekoMeHOyeTCd pacCUnTbiBaTb KOHTPOSbHbIE CYMMBbI

Onepauuu ¢
Kaxgble 512 6aiT n COXpaHATb X Ha y3ne NMeH MeTaAaHHbIMI MetapatHble (Name, replicas....):
(Name Node) /hime /foo /data,.....

= HDFS (Hadoop Distributed File System) — ¢ainnosag cuctema,
npegHa3HavYeHHasa ong xpaHeHns dannos 60bLUNX Pa3MepoB, Vaon panmon Erountre Vaen faHHbIX
NO6/I0YHO pacnpeneneHHbIX Mexay y3namu Bol4nCANTeNbHOro (Data Node) onepaunu | (Data Node)
KnacTtepa | Pennvkaums |
° === 0 O ool|oo
= [lo3BoONgeT NPon3BOLANTb BbIYNCAEHNS NapanaesnbHo OO ] H
A

019 Ppa3HbIX bnokos Ha Pa3HbIX y3nax i T T T
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Pennnkaunsa gaHHbIX

[Mo3BonseT rapaHTUPOBaTb 3aLUTY OT OANHOYHbIX C60€EB

= CospgaHune HoBOro danna (onepaumns 3anncu)

= OO6HapyXeHune y3710M MMeH O0TKasa 0gHOro 13 y3noB gaHHbix — ecnin NameNode He nonydyaeTt ot DataNode oTknuk
Ha MNy/IbC-3arnpocChbl, OH 3arnyckaeT MexaHn3m pennKawmnm

= [loBpexaeHune CyLecTBYIOLWNX PennK

= YBenunyeHne KonnyecTsa penvk, NpUCyLLX Kaxaomy 610Ky

PacnpepeneHune paHHbix Ha HDFS

Y3en A Y3enB Y3enC Y3enD YzenE
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YnpaBnsemMocTb N
Cuctema ynpaBneHns XusHeHHbiM uuknom Ckana’p FeHom

[aHHbIN NporpaMMHbIN NPOAYKT obecnevnBaerT: @ oo a2

mochmER | LO[ 123 7 altg2 (&) B
= KoHTposb pa3BepTbiBaHNS KOMMOHEHTOB MaluuHbl
acTapL F T T e A s
= BepgeHune anekTpoHHoro nacnopta MalumnHbl maomen e
& Cepewcu CYED
= OTtcnexmuBaHue coctogHug ysnos
= OTcnexwmnBaHmne KoHGUrypauu NnporpamMmHoO- = o . 0.894% || _0.879% [{_1.61%
annapaTtHoro coctaBa MaluuHbI o 150 - PP

»  CHmXeHmne BNngHng yenoseyeckoro dakropa — ) _ R
COKpaLLeHVie PUCKOB, CBA3aHHbIX C OLUNBKaMM - -
SKCMIyaTUPYIOLLEro nepcoHana e ol12.0% )012.0% )L 12.2%

Cennws HA-altA2-3303 cuekan yien na
¥ 4,90 213
alta? neded? 03042022 14:21:34 10.0.211.121:9052 10.0.211.122:9092 10.0.211.173:6062

B, Hactpaitka

ADCTYME- altd2-node DZ HR:SYNC QoCTYNEH altgz-node 03 HR:ASYMNC
w K& ala2 2302 cLueks [: ]
v Fifaligd-2a0z recrmn i 223130 [: ]
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CocTtaB MawuH 6onblumnx gaHHbix Ckana’p MBO.8  /\

. BbICOKOI'IpOI/ISBOJJ,VITeJ'IbeIe KnacTtepbl

= [lapannenbHble BblYMCNEHN 3
Bnok BbluncneHna n XpaHeHnd p } oT X ysnOB
= OTKa30yCTONUNBasS apXUTEKTypa

= O6beanHeHne BCeX KOMMNOHEHTOB

* BbICOKOCKOPOCTHOE B3aMoaencTemne 1o 100 r6|/|-|-/c

= OTKa30oyCcTONYMBas CXxema ceTu
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" MHTequeVIC 0,14 3arpocoB MHTenneKTyaanoe
Bnok ynpaBneHns n pacnpepenenus = PacwupsemMocTb
ynpaBneHmne

= CepBuCHble GyHKLNN

YnpaBneHune aKkcnnyataumnen

o/ OKoHoMYS
Bnok MOHUTOPWHra n perncTpauumn = ABTOMaTW3aLWs NpoLeayp 50 /O Ha BKCMYaTaLN

= MoHUTOPUHI KOMMNOHEHT MaLuunHbI

= XpaHeHune pe3epBHbIX KOMUIA: COXPaHHOCTb
Bnok pesepBHOro konnposaHna™* = [laHHble
OaHHbIX

= HacTpounku n meTagaHHble

* onuns
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brnok BbluMCNEHNA N XpaHeHWns

Ha3zHaueHune:
= XpaHeHue faHHbIX 1 penank

= DBbICTpOE BblUNCIEHE 3aNPOCOB

Mogaudukaunm coctasngaowmnx Mogynen:
= [lo 06bemy XpaHEeHUS 1 BblYUNCNEHIIA

= [lo npon3BoaANTENbHOCTN
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g
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2

= [lo npegHa3Ha4yeHno: 415 NPOAYKTUBHOW Cpeabl NN Ans paspaboTku

PacnonoxeHue:
= B basoBom 6noke
= B cTonkax paclmpeHuns

= B Mopgynsx paclumpeHns KoMmMmyTauum
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brnok BbluMCNEHNA N XpaHeHWns

TN
L) o

AT

MpymeHnmMocCTb:

Mo napameTpam mogynen gaHHoro bnoka onpegensgeTcyd Npon3BoanTeNbHOCTb
1N o6bembl XxpaHeHns MB[.X

PaclunpeHne nponsBognTenbHOro o6bema v NoBbiLEeHe NPON3BOANTENIbHOCTI
Bceu cuctembl B 50% criyyaeB NponCXoanT 3a cyeT gononHeHns Mogynen
BbIYVICIEHVS N XPaHEeHNS

Ocob6eHHOCTM:

Cambli BblIcOkoHarpyxeHHbin bnok 8 MawwnHax MB.X
XpaHeHue ctpoutcsa Ha SAS SSD 12G nnn NVMe SSD
KonunuyectBo npoueccopHbix gaep — oT 80 Ha mofy b

OnepaTtuBHasa namatb oT 384 6anTt 0o 1536 [(6anT Ha moaysb B 3aBUCUMOCTN
OT NCMOSIHEHWS
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bnok kommyTaunm n arperaunm

HasHaueHne:
"  BHYTPEHHNI NHTEPKOHHEKT Ha BbICOKOWN CKOPOCTM
= Arperauung no cxeme Leaf-Spine nnn «3se3ga»

= BbigeneHHad ceTb ong ynpaB/reHnd 1 MOHNTOPWHIa

e oy
e i KQAQp

Mogaudukaunm coctasngaowmnx Mogynen:

=  Mopynb arperauun B bazosom 6noke cnyxmT
ONg coefnHeHnd B ogHy ceTb Mogynen KommyTauum
N CBA3M C UHPPACTPYKTYPOM
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=  Moaynb KOMMyTaLnn B KaXa0on akTUBHOW CTONKE

PacnonoxeHwue:
= B BasoBom 6510Kke

= B Mopaynax paclmpeHns KommyTauunm
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bnok kommyTaunm n arperaunm

MpymeHnmMocCTb:

= CoeanHeHne c NHGPACTPYKTYPOI 3aKasdurKa

= ObecneyeHne CKOPOCTHON BHYTPEHHEN KOMMYTaLnK

= ObecneyeHne oTaeNbHON CeTN 19 pe3epBHOrO KONMPOBaHNS

= (ObecneyeHne ceten ang MOHUTOPUHIa 1 yrpaBieHns

OcobeHHoCcTH:
=  OT Tpex oo cemMm KOMMYTaTOPOB Ha CTONKY

= [lo Tpex napannenbHO AeNCTBYIOLLNX CETEN
N5 obecrneyeHnsd 0TKa3oyCTONYNBOCTI
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bnok ynpaBneHus n pacnpepgeneHns

HasHaueHue:
* YnpaBneHne CUHXpPOHN3aUnen penimk

" HO,D,ﬂ,ep)KaHVIG OTK830yCTOI7ILlVIBOFO KnacTtepa

Moaudpunkaummn Mopaynen:

= TpexyanoBoW KnacTep — CTaHOapTHOE peLleHne
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= CeMuny3foBOI KnacTep — peLleHne Ans nogaepxaHns Konuin
B pe3epBHOM LIO[] ¢ ynaneHHbIM apbuTpom

PacnonoxeHwue:

= B 99% cnyyaes B bazoBom mogyne
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bnok ynpaBneHus n pacnpepgeneHns

MpymeHnmMocCTb:
= SBngeTca OCHOBOW A5 NOAAEPXAHNS PernnKaunmn gaHHbIX

=  MoxeT 6bITb pacLUNPEH pe3epBHbIMY y3namu

Ocob6eHHOoCTM:

11000

R T e
o AEEERRARN
s S, = 3aduKcrpoBaHbl ONTUMasbHbIE KOHPUrypaLmm

= B oTaenbHbIX Cyyasx MOXET MCMNOoNb30BaTb BHELLHE OTHOCUTENbHO
Mopaynsa 6a3bl AaHHbIX 019 XpaHeHns MeTanHbopMaunm

REEENEN
I|‘*|'|‘||nu|l

IR

SOm
aaysayanasiti
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Bnok MOHUTOpPUHIa N perncTpaunmn

HasHaueHue:

" lepaBneHme MalumHom oT 6u3Hec-moaenu oo KOHKPEeTHDbIX arnapaTHbIX
KOMIMOHEHTOB

" yl'lpaBJ'IeHVIe pa3BepTbiBaHNEM, OBHOBEHNEM, XN3HEHHbIM LIMKIoM MaluuHbl

Moaudunkauumm coctasnsowmx Mogynen:
=  OpuH y3en — abCoNTHbIN MUHMYM 6€3 pe3epBNPOBaHINS
= [lBa y3na — B3auMHOE pe3epBMpOBaHIME C PYyYHbIM NepeksIitoyeHneM

" L‘|eTpre y3a — CTaHOapTHasd OTKa30yCTOVIL4MBOCTb BbICOKOW OOCTYIMHOCTW
C pacnpegesieHHbIM XpaHWINLEeM

PacnonoxeHwue:

= B 99% cnyyaeB B BazoBom mogyne
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Bnok MOHUTOpPUHIa N perncTpaunmn

MpymeHnmMocCTb:
= [lpncytcTtByeT B nodon MawmnHe bonblinx JaHHbix Ckana®p

=  O6493atenbHo cogepxut MO:

Ckana”"p N'eHoMm

Ckana"p BuaunoH

ApeHapgaTa Knactep-meHepxep
ApeHapgaTta /IHCTpyMeHTbl
ApeHagaTta MOHUTOPWHT

Ocob6eHHOCTM:
= Bcerga B BupTyanbHom cpege

= Cucrtema ynpaBJieHn4 BmpTyanmsau,meVl BXOOWT B KOMTIITEKT
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bnok pe3epBHOro KonnpoBaHNS

HasHaueHue:
= XpaHeHune pe3epBHbIX KON
= XpaHeHne HaCTPOoekK N MeTafaHHbIX

= [lpocTtpaHctBO ong ETL

Mogudukauunm coctasngowmnx Mopgynen:

= 2 pasmvepa 6asbl
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* Hepensa + NHKpPeMeHTb

= 3 pasmepa 6asbl

*  Hepens + NHKPEMEHTbI + TEKYLLN

= 4 pasmvepa 6a3bl

" 2 Hegenu + Hegens + UHKPEMEHTbI + TeKYLLN

PacnonoxeHwue:

= B cTounkax MalmnHbl paBHOMEPHO
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bnok pe3epBHOro KonnpoBaHNS

MpymeHnmMocCTb:
= eﬂeMeHT, OT KOTOPOIro MOXHO OTKa3aTbC4 C NMOHVDKeEHNEM HageXHOCTN

= B0O3MOXHO coBMeLLeHMe nnatbopm onga GpopmMmnpoBaHng TEMIOro
pesepBa (aCUHXPOHHOE KOMMpoBaHe)

=  Bo3MOXHO ncnonb3oBaHme ans 04eHb XONO4HbIX AaHHbIX

Ocob6eHHOoCTM:

= [lnckoBoe xpaHeHune
= RAID50

= Bo3moXxHO nogknioyeHne B BbldeNeHHOW napannienbHon cetT

= BO3MOXHO nepapxmyeckoe xpaHeHue (B pa3paboTke)

30



[MpuHUunn popmupoBaHnsg coctaBa MalunH bonbLinx
[aHHbix Ckana”p no aTanam nocrtaBKK

Bnok
KOMMYTaLumn
1 arperaumu

Bnok
ynpaBneHus
1 pacnpepenenuns

Bnok
BblUNCNEHNS
1 XpaHeHus

Bnok
MOHUTOPVIHIa
1 pernctpauum

Bnok
pe3epBHOro
KOMMpPOBaHNs

o = = e em e e e e e e e e e e e e e = e

BazoBbli KOMMNNEKT OTan1 OTtan 2
OcHoBa MaluuHbl FopusoHTanbHoe FopusoHTanbHoe
MacLTabupoBaHue MacLTabupoBaHue
MawnHbl Mogynamn MawnHbl Mogynamn
--------------------- ~ ,f————————————————————\ ,’-------------------‘\
(""" TTTTTTTTTTTTTTT T \ \' [ \I | \|
| 1 ! 1 Mo 1 1 1
: P . oysb arperauum i , !
] Ya1ibl KOMMyTaLWN . X | . Mogysib KoMMyTaLunK '
[ ] Mopgynb KommyTaumm ] ! ! o
__________________ I ! ! | 1 Bnok — rpynna mogynewn,
: ! ! i 1 BbIMONHSIOLWLNX EANHYIO
o E : | E E bYHKLMIO B OOHON 1K
> | : | | | HEeCKO/bKIX CTONKaX
1 1
8: ! : : : 1
= l 1 1 1 1
< ! ! ! : : Mopaynb — 3710 enHNLA
0 : ! . : noctasky MawunH Ckana”p B
< ! 1 1 1 1
Lo ! 1 1 1 1
1 1
i ! L . Y3en - 5T0 a1eMeHT MOayNs,
1 1 )
___________________ - ! : : | BbINOHSIOLLMIA
1 1 1
L : L - onpeneneHHyio 3agadvy
L Y3/l MOHUTOPVIHIa 'y ! ! | 1
1
o I | b :
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
! 1 1 1 1
~ /I ' ! ‘\ /I
_____________________ ~ 4 - - - e En e En n Em Em e Em e em o =
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TexHnueckas nogaepxka n ycnyrim

N

MawwwuHbl Ckana”p nocTaBASOTCS C NakeTamMmu yCiyr TEXHNUYEeCKON Nopae pXXKu:

24x7

TexHuueckast C NoAAePXKON

X ' 1-5 ner

© BO3MOXHOCTb aBaHCOBOI 3aMEHbl 1 PEMOHTa C BO3MOXHOCTbIO

nopaepxka n3 : CNyXx6 akcnayaTauunm 060pYyROBaHNS MO MECTY YCTaHOBKU; : npogneHns
«OHOro OKHa» . B KPYr/IOCYTOYHOM pexunme onuung HeBo3BpaTa HakonuTenen ¢ faHHbIMN
KpyrnocyTto4yHo

= 8-800-234-23-25

= tac@skala-r.ru

" JINYHbIN KabuHeT Service Desk
= https://tac.skala-r.ru

B nporpammy nogaepxkiu BXOOUT:

" pelleHne NnHUnaeHToB
" KOHCYJIbTauunwn no akcrityatTaunmm MaLunH

= npepocTaBneHne obHosneHnin MO

[lononHunTenbHbie
npodeccroHanbHble yCyru

[Nporpammbl LONOAHUTENbHbIX KOHCYbTaLNA
agMNHNCTPUPOBaHNE 1 akcnnyaTaunm MawmnH
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[Touemy 3aka3uunku BbibupatotT Ckana”p

[(ny6okasa nHterpaumns n BCTpeyHasa ontummn3aauns
KOMMOHeHTOB OT nnatdopmeHHoro N0 o
MUWKPOKOHTPOS1EPOB:

Bbicovaniuas yCToON4YnMBOCTb
IKcTpemanbHag Npon3BoaAnNTENbHOCTb

CTtabunbHble NokasaTenun Ha nNpenenbHbIX Harpyskax

CepuiiHbI BbiMyCK, NogaepXKa N CepBUCHOE 0bCnyXnBaHne 24*7
BbicTpoe pa3BepTbhiBaHVE U BBOA, B SKCMyaTaumio

CooTBeTCcTBIME TPE60BAHNAM K KPUTUYHbBIM, BbICOKOHArPY>XEHHbIM
NHGOPMALVOHHBIM CUCTEMAM

CHmxeHne coBokynHowm ctonmocTuy BnageHuns (TCO)

—

__,

\ X T

1 2

2 \ %
0 =~

R:.q:| (0

I E:

| s

CKaAQY p ‘I cKana’p

|
|
1
|
!
-l

MALNHA XPAHEHWSA DAHHBIX

MALIVHA BA3 DAHHDBIX
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MALLMHA BONBLUIVIX DAHHBIX

Harpy>XeHHbIX




