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KOPMOPAaTMBHbIX 11 FOCYAapCTBEHHbIX
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[MponykToBble HanpasneHusa Ckana™p

peweHnd and BbICOKOHarpy>XeHHbIX KOprnopaTnBHbIX N rOCyaapCTBEeHHbIX CUCTEM

MawwuHbl BupTyanusauun Ckana“p MB

Ha ocHoBe peluerHnin BASIS nonga cosnaqng
ONHaMINYECKON KOHBEPreHTHON

N rmnepkoHBepreHTHoN nHdpacTpykTypbl LLOL
N BUPTYasbHbIX pabounx MecT rnoJsib3oBaTenen

MawuHbl 6onbwmnx gaHHbIX Ckana'p MB[.8

Ha ocHoBe pelueHnin ARENADATA n PICODATA
LN CO3aaHNa MHPACTPYKTYPbl XpaHEHNS,
npeobpasoBaHNs, aHaNMNTNYECKON, CTaTUCTNYECKON
06paboTKM faHHbIX , @ Takxe pacnpeneneHHbIX
BblUNCNEHNIA

MawwnHbl 6a3 gaHHbix Ckana”p Mb[]

Ha ocHoBe pelueHnin Postgres Pro ang samenbi
Oracle Exadata B BbICOKOHarpy>xeHHbIX CCTEMaXx
C obecneyeHnem BbICOKOW JOCTYMHOCTM

N COXPaHHOCTUN KPUTUYECKIN BaXHbIX aHHbIX

MawwnHbl XxpaHeHns gaHHbiX Ckana”p MX[

Ha OCHOBE TEXHOJOT NI O6bEKTHOro XpaHeHns S3
015 reopacnpeneneHHbIX KaTacTPoboyCTONUNBbIX
CUCTEM C COTHSIMUN MUNNIMOHOB O6bEKTOB
Pas3NNYHOro Tna n obecneyeHns 6biICTPOro
0OCTYMa K HAM

MawwuHa Ckana“p
ONS NCKYCCTBEHHOr O NHTEeNNeKTa

Ha OCHOBE oNTUMI3NPOBAHHOMO NPOrPaMMHO-
annapaTHOro cTeka Ans MakcumMmasbHOM
NPOWN3BOANTESIbHOCTN NpY paboTe C MogensmMu
NI

\lcnonb3oBaHme onbiTa
TEXHOJIOrMYECKINX NNAEPOB
(rmnepckennepos)

Ilcnonb3oBaHme cambix 3pesibix

N NepPCreKTNBHbIX TEXHOOT A

B KOOMepauun C TEXHOOrMYeCKNMUI
nnaepamm PoCCUICKoro pbiHka B
KaXOOM 3 CErMEeHTOB



MopaynbHaga nnatdopma Ckana’p

EQnHbIM NpMHLUMN MOAYNbHON KOMMOHOBKMW N NIaTPOPMEHHDbIN NOAXOLA,

EovHasa o6nayHas cuctema ynpasneHus cepeucamm
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[vHamunueckas nHbpacTpykTypa TpaH3akumoHHas o6paboTka BosnbLune aaHHbIe




[MlepcnekTnBHaga nnatdopma Ckana'p

O6beanHeHNs pasnnyHbIX AOMEHOB yrpaBneHns B egunHyto dyHKUMoHanbHyto rpagosyio CMDB

KomnnekcHoe pelwieHne anga akcnayatauum nHepactTpyktypbl ypoBHa LLOL,

ckana'p P ¢

% kubernetes

o
‘;; PROGRAMMABLE
INFRASTRUCTURE

OPENSHIFT

EonHaga Touka o63opa
COCTOSIHNS KOHTYpa

O603pnMOCTb 1 yoobCTBO
ynpasneHus LIO[

LindbpoBoin BONHMK
NHPpPaCTPYKTypbI

KoHTponb nameHeHunn
ObICTPOMEHSIOLLINXCS
TONONAOrNNA

MogenunpoBaHune
N3MEHEHWIN

B MHPACTPYKTYype
Bbicokag cTteneHb
aBTOMaTN3aLNN

MocTtpoeHune Al-Copilot
ong ynpasnenus IO
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iImnopTo3amelLeHne: CNI0XXHOCTb Bblbopa
OTcyTCTBI/Ie TeXHOJ1IOrmn4yeCKoro jgngepcTBa

CeTeBas XpaHeHne
MHbpacTpyKTypa LaHHbIX
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BbluncnurenbHas Cyb[ OnepaunoHHble
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ORACLE a" Microsoft

& Microsoft & RedHat

OTcyTcTBME MHDOPMALLN N MPAKTNYECKOrO NOATBEPXAEHIS
COBMECTUMOCTV MPOQYKTOB
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Mpo6rnema COBMECTUMOCTI C NPOoAyKTaMu U3 PasHbIX KNaccoB

PasmblBaHWe MOHATIS «aep»: B KaXO0M CerMeHTe CyLIEeCTBYIOT

[0EeCATKN Ha NepBbIl B3rna paBHOLIEHHbIX MPOOYKTOB



HesaBucumocTb: BapraHTbl peanusauun N

[ToKOMNOHEeHTHOEe 3amMeLlleHne

Bpems Ha n3yyeHmne BapnaHToOB, TECTUPOBaHME 1 BbI6GOP
J1laBnHa B3anMOCBSA3aHHbIX MPOEKTOB MO BHEOPEHMIO
CNOXHOCTb CUHXPOHN3aLUI OPOXHbIX KapT PasBuUTUS

PocT cpokoB BHeApeHNs 1 PUCKOB Ha CTbIKax
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Co3paHue uenesou gosepeHHon UT-nHdpacTpykTypbl

[locnepnoBaTenbHbIVM NEPEBOL CUCTEM Ha LIENEBYIO
nosepeHHyio NT-nHppacTtpyktypy

= CHWMXeHne Harpyskun C TekyLen nHdpacTpyKTypbl
N HEOOXOAMMOCTIU ee MacCLUTabupoBaHus

= CoKpalleHne CpoKOB BHEOPEHUS VI CHKEHIE PUCKOB
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Mouemy MAK Ckana”p ? N

= [‘apaHTnpoBaHHO COBMECTUMbIE KOMMOHEHTDI
= OTKa30yCTONUYNBOCTb Ha YPOBHE apXUTEKTYPbI

= OnTnmmnsaums npoon3BoanNTesIibHOCTIU

=  OTBETCTBEHHOCTb OQHOIr0 NPON3BOANTENS
3a QYHKLMOHAN 1 NokasaTenn HasHavyeHuns

MAm:HA BUPTYANU3ALMN

MALurAHA BONBLUIWVX AAHHDBIX

MALWNHA XPAHEHUSA DAHHbBIX
MALIVHA BA3 OAHHDIX

= PelueHHble BONpoChl MHTErpaunm, akcnayaTauuny,
MOHUTOPUHra, obecnedeHns Vb, pe3epBHOro
KOMMPOBaHWS

= [Mopoepxka 1 cepBUC N3 OOHOIO OKHa

= CepumnHOCTb 1N MPeeMCTBEHHOCTb

= YnpaBngemas gopoXxHas KapTa pa3BUTuS




KOHKYpPEHTHbIe NpenmMmyLiecTBa
ONMTUMN3NPOBaHHbIX PeLIeHNIA

[Mpon3zBoguTENbHOCTb

YemM peLLeHuns, ncnonbayLme
conocTaBuMble arnnapaTHble CpeacTBa

3a cYeT ONTUMIM3aLIKM BBOOA-BbIBOAA 1
WHTEPKOHHEKTa 1 3a cyeT pasrpyaku LMY

RPO/RTO

BPEMS BbINOSIHEHUNS PE3EPBHOIO
KOMMPOBaHNS 1 BOCCTaHOBNEHNS

3a CYeT cneumann3npoBaHHOro BCTPOEHHOIo
MOLYNS pe3epBHOIO KONMMPOBaHNS

* Ha npumepe MatumHbl 6a3 gaHHbix Ckana”p MB.I

YyeM pelLeHns B BUpTyanbHoOl cpeae,
1CronbayloLLe ConocTaBrMble
annapaTHble CPefcTBa 3a cueT
CHUXEHWNS NaTeHTHOCTHN

BPEMS MOMHOIrO BOCCTAHOBNEHNS y3na

B Cflyyae oTkasa 3a CYeT NCMonNb30BaHNS
BCTPOEHHOI CUCTEMbI pa3BepTbiBaHNS

N LNdPOBOro ABONHMKE CUCTEMDI

LS CUCTEM C 60/IbLUNM KONMYECTBOM
CeCCMUii 3a CYET NCMOoJb30BaHNS
crneLmnann3npoBaHHbIX NynepoB

1 6anaHCNPOBLLKOB

[JJoCTynHOCTb

CBSI3aHHbIX C OLUMGKaM aKChayaTauum
CYLLECTBEHHOE YBeNMYEHNE AOCTYMHOCTA

3a CYeT CMOob30BaHNS Creunann3npoBaHHON
CUCTEMbI yrpaBieHns pecypcamm
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[MAK — MawunHbl Ckana”p — npenmyuiecTBa
nepen caMoCTOATEIbHbIMU NPOEeKTaMM

3a cuet CI'IeLI,I/IaJ'II/ISI/IpOBaHHOM MOJJ,yJ'IbHOI‘il BCTpel«IHaQ onTnMmnsaund n yCtpaHeHme y3Kux mect COI'IpOBO)KJJ,eHI/Ie O60py,D,OBaHI/I9| n nporpamMmmMmHoOro
n KnaCTepHoM aApPXNTEKTYPHbI peu_leH|/||7| Mo BCeMy CTEKY NMpmMeHnMbIX TEXHONOrnn obecrieyeHnsa Bcex KoMnoHeHToB MaluunH

i YckopeHune oo 30%
) npoekToB MMMNOPTO3aMeLLeHNS

SkoHomug oo 20%
Ha MPOEeKTNpOoBaHUU N BHegpeHUU

MpoaykTbl pa3BmBaloTCS
C yYeTOM NoXenaHnin 3aKka3yunkonB

Uy KpaTHoe COKpaLleHne NHUNOEeHTOB,
CBSI3aHHbIX C OLLUVBGKaMW SKCrutyatauunn

MALLUUHA BOJTbLLINX OAHHDBIX

Bbicokas noctynHoctb Yno6c¢TBo 3akynoyHbix npouenyp ong NMAK n Mogynen —

. 2
n KaTaCTpOCI)OyCTOI/IL-IVIBOCTb n3 KOpO6KV| i;l—o HOMeHKﬂa'lI;)c/Dprle e b L PeeCTpa P3r
y NHNpoMTOpra
o 6 VB CooTBeTCTBME akTyabHOMY 3aKOHOLaTEeNbCTBY
TBETCTBNE T BaHNAM
USSPl no 3akynkam — NpedepeHuUnn n3gennam
PoCCUIICKOE 06 no MpumeHeHne gna KNC n T’NC,
000 OBaHMe n
PyA ’ Bkoyag aoBepeHHble MNAK gng KN

I'Ip;nvloe B3aMOOENCTBNE C TEXHOOrMYECKNMI napTHepamm rno pa3BnuTuMio Heob6XxoanuMoro 3akasuymkam Cl)yHKLl,I/IOHaJ'Ia

— BKJ/IOYEHbI B EQNHbIN peecTp poCcCuimnckom
pannoaneKkTpoHHOW npoaykuum n peectp MuHundpbl
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MpoaykToBo-TexHonornyeckas koHuenuua Ckana'p /\

Murpaumnsa KpynHenLwmnx opraHn3aunn B pacnpeneneHHoe 06aako
[MocTpoeHmne nokanbHbIX MOAY/IbHbIX MHPPACTPYKTYP C 06/1a4YHON CUCTEMOWN YNPaBIeHNs OT NpoBanaepa
CoBMeCTHOE NCMONb30BaHNE NOKaNbHbIX PECYPCOB 11 PeCcypCoB NpoBangepa n3 eguHon KOHCONN ynpaBneHuns
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= afanTNPOBaHHbIN K COOTBETCTBYIOLEN 1 L J
NHXXEeHepHoN MHPpaCTpyKType f F

Ecnun kpynHble kopriopaTrBHble 3aKasuunki He nayT B 0651ako npoBalgepa, To 06/1ako npoBariaepa A0MKHO NPIATIAK AN




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

BbICOKOMPON3BOANTENIbHbIE XPaHUNNLLLA U BUTPUHbI AaHHbIX
Ha 6a3e npoayktoB Arenadata n Picodata

Ckana"p Mb.I' &< Arenadata DB (ADB)

CYB[ maccuBHo-napannensHon o6paboTkn (Ha ocHoBe Greenplum)

X
3
I
I

Ckana"p MBO.T < Picodata

PacnpepneneHHble BbluMCNeHns B onepaTnBHom namaTtin (Ha ocHoBe Picodata)

Ckana"p Mb1.C < Arenadata Streaming (ADS)

[MoToKOBasd 06paboTka AaHHbIX B peanbHOM BpeMeHu (Ha ocHoBe Kafka n NiFi)
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|
|
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(8 [0
I <
| [T
(B | S
2
|

cKaAa'p I ckana’p |

Ckana"p Mb.X < Arenadata Hadoop (ADH)

MalwnHa ong 06paboTky 60AbLUVX aHHbIX CpeacTBamm akocuctemol Hadoop

Ckana"p Mb.KX < Arenadata QuickMarts (ADQM)

MalunHa ang 6bICTPbIX aHaNMNTUYECKNX BUTPUH C PENALMOHHBIM LOCTYMNOM
(Ha ocHoBe ClickHouse)
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OXngaHns KJINeHTOB

FocynapCTBEHHble
opraHmMsauum

MNononHeHne nHpopmaL
06 06bekTax rocopraHoB

MoaroTtoBka faHHbIX 04
rocynapCTBEHHON
OTYETHOCTU

C6op cTatncTnyeckom
nHpopmaLmn ong
NPOrHO3MPOBaHNS

BbigBneHmne CKpbITbIX
3aBUICMOCTEN

N NPOTNBOOENCTBINE
MOLUEHHNYECTBY

C6op nHpopmauunu
C pervoHasnbHbIX
N MECTHbIX YPOBHEV

BaHkoBckumn
cekTop

AHanns3 poxonos
PacxonoB K/INeHTOB

CermeHTnpoBaHme
KNNeHTCcKom 6a3bl

AHanna puckos 1n
npenoTBpaLleHmne
MOLLEHHNYeCTBa

AHanna oT3bIBOB K/IMEHTOB
019 NOoBbILLIEHN4S
NOANTIbHOCTHN

Hpe,ﬂ,eKTVIBHaQ aHannmTnkKa

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
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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 [opun3oHTanbHoe
HeorpaHn4yeHHoOM obbeme OaHHbIX I::]. : : MaCLLITa6I/|pOBaHI/|e
- 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
15



YnpaeneHne MawuHamu 6onblunx gaHHbix Ckana’p /\

O6bvegunHeHne nyJdwero obopyposaHns u MO gnga noctpoeHus KX,

g [lponsBoanTENbHOCTD

= nnaT¢opMbi:

2 Oecoonn  Eppn Sape Sabov Eaps OoT 1 OOO OOO

o | Eanenapama ,{%ﬁ B B 3aMpocoB B CeKyHAay

: R | R MakcumanbHagq éMKOCTb:
06CnyX1BaHNS MOHWTOPVIHra > .IOO I—I 6a MT

[MporpammHag nnatdopma Ckana’p
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CocTtaB MawuH 6onblumnx gaHHbix Ckana’p MBO.8  /\

OcHoBHON dYHKLMOHAN

Mopcuctema o6ecneyeHus
6a30BbIX CEpPBUCOB

CeTteBag nogcucrtema

OcHoBHas, yHnKanbHas
ong kaxpaon MawuHbl
$yHKUMOHanbHasa nogcmcrtema

NMopcuctema ynpasneHuns

YnpasneHune akcnyaTauunei:

= ABTOMaTM3aLNS NpoLeayp 06CnyXnsaHng

= MoHUTOPVHI KOMNOHEHTOB MaLUnHbI

= Ob6bennHeHne Bcex KOMMOHEHTOB

= Ob6ecneyeHue BbICOKOCKOPOCTHOIO
B3aMoOOencTBIUS

= CozpaHue 0TKa30yCTOMYNBOW CEeTH

= BblcokonpounssoanTesbHble KacTepbl
= [lapannenbHble BblYNCIEHNS
=  OTKa3oyCTONUYMNBag apXUTEKTYpPa

= OpkecTpauug 3anpocos
= CepBucCHbIe PyHKLIN
= KOHTpOnb 1 ynpaBneHmne Knactepom

[JononHnTenbHbIN PyHKLUNOHAN

[ononHnTenbHbie
NOACUCTEMbI C YHUKANIbHbIMU
BO3MOXHOCTSAMMU, KOTOpble
MOXHO COBMeELLaTb

C OCHOBHbIMU

= XpaHeHune pe3epBHbIX KoM

= [lpeobpazoBaHue gaHHbIX

= YnpaBneHune gaHHbIMIn

= YnpaBneHune JoCTynamm K faHHbIM

OKoOHOMUS Ha QKCrutyataummn

0 90%
ao 100 [6uT/Cc Ha nopT

oT 2 BbIYNCJINTEJIbHbIX Y3J/10B

NHTennekTyanbHoe
ynpasneHune

Ha6op cneunannanpoBaHHOro
$pyHKUNOHana: pesepBHoOE
konuposaHue, ETL, Data
Governance, 6e30MacHOCTb 1 T.N.
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MawwnHa 6onblinx gaHHbiX Ckana”p MbO.KX




MawuHa 6onblunx gaHHbIx Ckana”p MB.KX N
ANS 6bICTPbIX aHAIMTUYECKNX BUTPUH

c npumeHeHuem npoaykta Arenadata QuickMarts (ADQM) Ha ocHoBe ClickHouse

— CueHapumn npnmeHeHus

= CBepxObICTPble BUTPUHbI faHHbIX C 3agaBaeMOo ry61HO BbiIOOPKN

= BbINOMHEHNS aHaNNTYECKINX 3aMPOCOB B PEXVIME PeasibHOro PekomeHayemblIn :
Bpemenn (OLAP) 06beM JaHHbIX :

= AHanuTuyeckmne nccrnegoBaHus, TpebyoLme 6bICTPOro nepebopa 6 A o
or20 T6éant |
=)

5

= AHanma gaHHbIX ¢ loT ycTponcTs

— OcobeHHoCTN

- JlnHeliHas MacLUTa61pPyeMocTb CKopoCTb 06paboTKuN

= Bbicokasi BOCTYMHOCTb 1 KaTacTPObOYCTONUNBOCTD aHaJINTN4EeCKNX 3anpocoB

- OddeKTBHOE CXaTe faHHbIX 338 CYET CTONBLOBOIO XPaHeHUs

S Hosoro xp no 100 pas
PEMEHHbIX anrOPUTMOB
obicTpee

. 3aMeLU,aeMb|e TexXHonormn TPaAH3aKLUMNOHHbIX

Vertica, Oracle, Teradata, Paraccel (Amazon RedShift), SAP-BW CcncTem




PyHKUMOHanbHas cneunduka MawmHbl Ckana'p MBA.KX  /\

—TpeboBaHus K cLieHapuio paboTbl

= [logaBnsioLlee 60NbLUMHCTBO 3aNpOCOB — Ha YTeHne

= B BbI6OpKax COEANHSAOTCS AaHHble N3 CBEPX60bLUO TabNuLbl 1 CEePUN OTHOCUTENbHO HEBOMbLLNX Tabnny, («CNPaBOYHNKOBY)
=  CnoxHble coeaViHeHNs CBepPXb0obLUNX TabnL, MUHMNIVIPOBAaHDI

= [laHHble O6HOBNASIOTCS AOCTATOYHO 60bWMMK Nadkamu (> 1000 cTpok), a He No OgHOW CTPOKE, U He OBHOBNSFIOTCH BOO6LLLE

= Heobxoamma BblcOKas MponyCckKHas CMOCO6GHOCTb Npu 06paboTke 3arnpocoB (00 MUINAPA0B CTPOK B CEKyHOY Ha OauH y3en)

—QOCco06eHHOCTH BBOOa-BbiBOOa —Ocob6eHHOCTU BblUUCNEeHUN
= MWHUManbHbIN 06bEM CUNTbIBAaEMbIX faHHbIX - /15 3aMpoca = BekTopM3saLms — ornepaLn Haf Ha6opaMu 3HaUEHi
TpebyeTcst HEBOMbLLOE KOMMYECTBO CTONBLIOB, YUTEHIE TOMbKO C ICMONb30BaHNEM BEKTOPHbIX PACLUNPEHNIA, JOCTYMHbIX B
HYXHbIX AaHHbIX, 20-KpaTHOE YMEeHbLLEeHIEe onepaLii BBoaa-BbiBOMA COBPEMEHHbIX MPOoLIeccopax
= OKOHOMMS NPOCTPAHCTBA XpaHEHMUS = KoporeHepaumsi — [HaM1Yeckast KOMAUASLMS 3anpoCoB
= OdPeKTUBHBIN KLU 33 CHET YMEHbLLEHMS onepaLmii BBOOa-BbIBOAa B NCMONHAEMBIN KOA

—KnioueBble 0CO6EHHOCTUN N XapaKTepUCTUKN

* JlnHenHas MacLITabUpPyemMoCTb Ha NeTabanTbl 4aHHbIX, = 3anpocbl — BCTPOEHHbI ananekt SQL, ong paboTsl ¢
reoknacrepmnsaumg pPas3nNYHbIMN TUNaMWN OAaHHbIX

= Bblcokast AOCTYMHOCTb — 3a CUET NPUMEHEHIS pennnkaunm = CKOpOCTb 06paBOTKN 3aNPOCOB — CYLLECTBEHHO GbiCTpee
C HaCTPaNBaeMbIM KOSPPULINEHTOM CYB[] co cTpoYHOM OpraHusaumnein, 3aMmeTHO bbiCTpee

= CxaTue gaHHbIX HEeBEKTOPU3YIOLLNX CUCTEM CO CTONBLOBbIM XPaHEeHNEM
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CueHapuii: YCKopeHune cUcTem Bru3yannaaumm N
AaHHbIX 4N TbicAY Nonb3oBaTesiel

Tbicaun

YckopeHumne cnctemMm aHannmTNYeCKom OTYETHOCTI 1 BU3yann3auunimy  nonesosarenei
A@HHbIX C pasfeneHnem Ha BUTPWHHbIA Crion nog ynpasnexnem &ﬁt{[’lﬁh AHanunTnyeckad cuctema
Arenadata QuickMarts (ADQM), o6ecneunBatoLlein 6bICTPbIN BU3yanunsaunm nHdopmaumnm
OTBET Haf NpennoroToBNEHHbIMY BUTPUHAMI, N CION &&
XPaHNNnLa oas CAOXHbIX COeAVHEHWI — Mo, ynpaBieHnem T
Arenadata DB (ADB). fliihendog oo
3arnpochl
= BbICOKOCKOpOCTHaﬂ cnctemMa ond aHaantTnyeCkKmx I'IpVIJ'IO)KeHVII7I MawwwnHa 6onblUMX OaHHbIX KopropaTugHoe
= [ononHUTeNbHOE YCKOPEHe 3a CYET CrneLman3npoBaHHON Ckana®p MBI KX xparmnLe
noagcuncTeMbl XpaHeHWA BbicTpble aHanMTNYeCKNe BUTPUHDI gAD.QM gADB
= [loBbllEHNE CKOPOCTN 3arnpoOCOoB 3a CYET pacrnpeneneHHon ry )

KNaCTepPHON apXUTEKTYpPbI

NcTouHnkmn
JaHHbIX

= YCKOpeHne BHYTPEHHEro B3anmMoaencTBmg Mexay y3namm 3a

cuet cetn 100 I6uT/C EmD MpeoGpasosatine
n O3epo paHHbIX
= [locTpoeHune KaTacTpodoyCTONUNBOro peLLeHs . = —>| TpancnopTmposka
: Enps EaAb.H
= MopgynbHasa MacluTabnpyemMmocTb s @

= Pasrpyska cuctembl BU3yannsawunm gaHHbIX
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MpoussogutensHocTb MawwuHbl Ckana*p MBO.KX A\

MakcumanbHas CKOpOCTb B3aMOOeNCTBNS KOMMOHEHTOB

JIMHKN® K arperaTtopam ceTu KlineHTa

AL
CnporHo3npoBaHHas Harpyaka f )
= PacnapannenmsaHme Harpys3km goctmraeTcyd C NOMOLLbIO LWapanpoBaHW4 — —
————— - === = =
= ﬂpOVISBOJJ,VITeJ'IbHOCTb MOXHO BbI6VIpaTb BCTpanBaHnem corsiacoBaHHoOro A A A A A A
C 3agayen oBurxka
RAID-3awuTa
= MuHUMN3auns NepeksItoYeHNn Ha pe3epBHbIe Y3ribl -
AAAAAA
* YnpaBneHune NnpoLecCopHbIMI MOTOKaMI
= MwuHnmanbHag Mpocanka npon3soanTeslbHOCTN B pexXnme H
BOCCTaHOBJ1EeHUA
. Yy \ \ \ \ \ V:
BblgeneHHbIn NUHTEPKOHHEKT -V L= ==
= BbICOKOCKOPOCTHag CeTb MHTEPKOHHEKTa YCKOPSeT pacrnpeneneHme Croiika Nel CToiika Ne2 o o o CToiika Ne8

3apaHun, ETL n ELT

= [lapannenbHas o6paboTka 3anpOCOB Ha y3/1ax NPUBOANT K CYMMIPOBaHNIO

. Cxema BHYTpeHHUNX coegnHeHunin Leaf-Spine
MOLLUHOCTEN BCeX y3J10B

C yBeJinyeHnem CKOpoCTu Npun ropn3oHTasibHOM MaCLLITa6I/|pOBaHI/II/I
= CospaHune napannenbHOW CUHXPOHHON KON He BNSET Ha BblNOSHEHNEe
3apaHns
22



[JocTynHOCTb faHHbIX — CUHXPOHHAS Konua Tabnuu A

CI/IHXpOHHGSI pennnkauna ooCcTtynHa gngd cneayowmnx

Tabnuy cemenctea MergeTree Z&}

= ReplicatedMergeTree

= ReplicatedSummingMergeTree

= ReplicatedReplacingMergeTree

= ReplicatedAggregatingMergeTree

ZooKeeper

» ReplicatedCollapsingMergeTree HW Cluster
* ReplicatedVersionedCollapsingMergeTree 4 )
: : ] [ ]
= ReplicatedGraphiteMergeTree  —
Replica #1 Replica #2
MeTanHdpopmaums pennuk SYNC COPY

= XpaHutcd B Tpéxy3noBoMm knactepe Moayns ynpaBneHus v
pacnpepneneHns

Oco6eHHOCTN pennuKaLum l _@ _@
P 4 — = sa &
= PaboTaeT Ha YPOBHE OTAENbHbIX TabsNL, a HE BCEro cepsepa. - HW HW -
Server #1 Server #2
Ha y3me MoryT 6biTb pacronoXeHbl OqHOBPEMEHHO J
penauumpyemblie 1 Hepenamuupyemble TabnuLibl - %
= He 3aBucut ot CermeHTnpoBaHM4
= OcHosaHa Ha sanpocax INSERT n ALTER ZooKeeper Zo0Keeper
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ﬂ,OCTyI'IHOCTb AdaHHbIX — aCUHXPOHHAa4 KOrnm4d T661'II/ILI,

Oco6eHHOoCT aCUHXPOHHOWN pennukauun CYB[
PacnpepeneHHbil knactep

= HapgeXHOoCTb 3a cueT JeueHTpann3aunin n OTCYyTCTBNA eanHon
TOYKWN OTKa3a

ACI/IHXpOHHaSI MyJibTUMaCTep-pern/imkauus

= (ObecneyeHne pernnkaunn gaHHbIX B CI)OHOBOM pexmnmve.
Ccyb[ nogaoepXxmBaeT MOJIHYIO NAeHTUYHOCTb AaHHbIX Ha Pa3HbIX
perinkax, aBToMaTn4eCkn BOCCTaHaB/IMBasa X rnocne cboeB

KBOPYMHbIN peXum 3annucu faHHbIX

=  3anncb cUNTaeTCy yCHeUJHOVI TOJIbKO rnocie Toro, Kak I/IHd)OpMaLI,VIGI
3anncaHa Ha HeCKOJ1bKO CepBepPOB — KBOPYM. Tak obecneynBaeTcs
JINHeapn3yeMoCTb 1 MMINTaUNFg CUHXPOHHbIX perink

OTcTaBaHWe aCUHXPOHHOW PEen/NKu

" Onpe,u,enquCq LLII/IpI/IHOI7| KaHasia CB431 1 3afepXKamMmm

[ononHutenbHoe NPUMEHEeHne

= ACUHXPOHHas pensinka MoxXeT 6blTb CNOob30BaHa A1 CO3aaHNs
pe3epBHbIX KOMUIA, YTOBbI HE OCTaHaBNNBaTb OCHOBHOW CUHXPOHHbIIA
KOHTYP

ZooKeeper
HW Cluster

Replica #1 Replica #2

SYNC COPY

- HW HW
Server #1 Server #2
> ’ | ASYNC
Data Center #1 COPY

ZooKeeper
HW Cluster

ZooKeeper
HW Cluster

SQL

HW
Server #3 Replica #3

Data Center #1
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PaclumpeHune o6bema faHHbIX — CerMeHTUpOBaHne N

[(naBHOE npenmyLiecTBO
=  CHVMaeT orpaHnYeHmne pecypcoB OOHOrO yasa, yBenniymeas o6bemM 6asbl Ha 4eCATKN 1 COTHU Y3108
= [losBongeT pacnapasnnenBaTh BbiMOMHEHNE 3aNpOoCoB, YBenUnBag CKOpOCTb B AECATKN N COTHU pa3

= [lo3BoNgeT C MOMOLLbIO PeniK CTPOUTb 3aLUTY MO nepapxun obnacTei oTkasa: y3en, CTolka, psa cToek, 3a,
naTauUeHTp

o o o o o o o o
shard #1 shard #1 shard #6  d—p- shard #6
Replica #1 Replica #2 Replica #1 Replica #2
i shard #5 shard #2 shard #2 shard #5
Replica #1 Replica #1 Replica #2 Replica #2
shard #3 shard #4 shard #3 shard #4
Replica #1 Replica #1 Replica #2 Replica #2
o \ \ / o o /

Ha cxeme npwmeeneH BapmnaHT CerMeHTnpoBaHNA N KONbLEBOW pernnnkaunm cermeHToB,

NP KOTOPOM MOXHO O0MYyCTUTb BbIXOO N3 CTPO4 Luenomn CepBepH0|7| CTOWKN 6€e3 rnoTepn AaHHbIX




[M6kocTb B Bbi6ope cnocoba paboTbl ¢ gaHHbiMu — f\

MexaHun3m xpaHeHns («aABUXOK»)
— KOpf, BCTPOEHHbIN B Tabnuuy, onpegenseT [BVXKW oNsg nHTEerpaunun CneumnanbHble ABUXKN
=  Kak v rge xpaHaTcd gaHHble, Kyda nx nucatb 1 OTKyAa YnTaTtb = Kafka = Distributed
= Kakune 3anpocbl NOAAEPXNBAOTCS U KakKuM 06pa3oMm = MySQL = MaterializedView
*  KOHKYPEHTHbIN AOCTYN K aHHbIM = ODBC = Dictionary
* |/lcnonb3oBaHne NHOEKCOB, ECNN eCTb = 1DBC = Merge
= BO3MOXHO NN MHOrOMOTO4YHOE BbIMNOIHEHME 3anpoca = S3 = File
= [lapameTpbl pennukaumnm gaHHbIX = EmbeddedRocksDB = Null
= RabbitMQ = Set
MERGETREE LOG = PostgreSQL = Join
= MergeTree - TinyLog . UEL
= ReplacingMergeTree - StripelLog = View
=  SummingMergeTree - Log = Memory
= AggregatingMergeTree = Buffer

= CollapsingMergeTree
= VersionedCollapsingMergeTree

= GraphiteMergeTree
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YnpaensemocTb MawwmHbl Ckana”p MBO.KX N

Cuncrtema ynpaBneHuns Xn3HeHHbiMm unknom Ckana”p NeHom

[aHHbIN NporpamMMHbIN NPOAYKT obecnevnBaeT

it Enactag: IEE2
= KoHTponb pa3BepTbiBaHNS KOMNOHEHTOB MallunHbI _ et on 23 akE2 © e
* BepeHune anekTpoHHOro nacnopta MalunHbl : P Cwmuu T . ousc
= Vebopmauwa e
= OTcnexvBaHne COCTOSHINS y3/10B B cwmwom
= OTcnexvBaHne KOHPUrypaLmm nporpaMmmHo- O m m m
Keopym o, 0,
annapaTtHoro coctasa MaluuHbi 0.894% |1 _0.879% 1.61%
= CHWXeHne BNUSHNS YenoBeyeckoro gakropa — Gotora rocsros) o
COKpaLL'.eHVIe pVICKOB, CBQ3aHHbIX C OLUVI6KaMVI K Y380 S noos0l 03.04.202219:25:30
3Kcn”yaTMpmeero nepCOHana AltR2-Z303 craeran 7TyG Ha 03.04.2022 142138
212.0% )1 -12.0% ]\ _12.2%

B, Hactpaitka

A0ETHME- altaz-nade 02 HR:SYNG CoeTHnEH altE2-node 03 HR:ASYNC
e H& alkd2 2302 CILMEKS u
v Fi-ali@2-2302 e i 223 13n [: ]
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Bnok BbluCNEeHNS N XpaHeHWns
O6wunn Bug,

Ha3zHaueHne:
u BbII'IO}'I HeHWe aHanNnTn4yeckmx 3aI'IpOCOB

=  XpaHeHue Tabnuu 6a3bl 4aHHbIX 1 X CUHXPOHHbIX 1 aCUHXPOHHbIX PENnK

Mogaudukaunm coctasngaowmnx Mogynen:

= [lo o6bemy XpaHeHns

X
D
T
T
<
d
X
s
=
]
=
0
1]
g
T
=
3
<
2

= [lo Nnpon3BoanNTENbHOCTN

* [lo npegHa3HaveHuo: oNg NnpoaykTnsHoum cpenbl, DR nnn ong paspaboTtkn

PacnonoxeHue:
= B basoBom mopgyne

= B Mopgynsx paclumpeHmns KoMmmyTaLmm

28



bnok BbiuncneHnsa un XpaHeHWns
[MPUMEHNMOCTb N OCOBEHHOCTN

MpuMeHNMOoCTb:

XpaHeHNs

Ocob6eHHOCTM:

= XpaHeHue cTpoutcsa Ha SAS SSD

= Camblin BbiIcOKOHarpyxeHHbln brok B MawuHe MB[.KX

=  Mogaynb MOXET COCTOSTb U3 OBYX W TPEX Y3/0B

= [lo napameTpam mogynen gaHHoro bnoka onpegensgeTca Npon3BoaNTENbHOCTb
n o6bembl XxpaHeHus MB[.KX

= PaclunpeHune npon3BognTeibHOro o6bema 1 noBbiLLeHe NPON3BOANTENbHOCTI
Bcen cuctembl B 50% cnyyaeB NponcxoanT 3a cyeT gonosiHeHus Mogynen BoluncneHmns n

EmkocTb, Tnub 12 6 4

Kon-Bo 24 x 3,84 ToanT | 24 x 1,92 Téant 16 x 1,92 TeanT
HakonuTenemn

Kon-Bo gagep 48 48 48

O3JY, bant 1024 1024 1024
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bnok kommyTaunm n arperaunm
O6Lwunn Bua

HasHaueHne:
*  BHYTPEHHNN NHTEPKOHHEKT Ha BbICOKOW CKOPOCTM
= Arperauung no cxeme Leaf-Spine nnn «3se3ga»

= BbigeneHHad ceTb ong ynpaB/reHnd 1 MOHNTOPWHIa

Moaudunkauumm coctasnsowmx Mogynen:

X
i)
I
I
<
=
X
s
3
]
=
0
)
<
I
=
3
<
>

=  Mopynb arperauun B bazosom 6noke cnyxmT
ONg coefnHeHnd B ogHy ceTb Mogynen kKommyTauum
N CBA3M C UHPPACTPYKTYPOM

=  Mogaynb KOMMyTaLnn B KaXa0n akTUBHOW CTONKE

PacnonoxeHwue:
= B BasoBom 6/510Kke

= B Mopaynax paclmpeHns KommyTauunm
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Bnok kommyTauum n arperaumnm

[MpyMeHNMOCTb N OCOH6EHHOCTN

MpymeHnmMocCTb:

= CoepnunHeHne ¢ NHPPaCTPYKTYPOI KNNeHTa

= 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

1111
yasannanaInanit

aaananaanit
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bnok ynpaBneHusa n pacnpepgeneHns
O6Lwunn Bua

HasHaueHue:
= lepaBneHme CI/IHXpOHVI3aLI,I/IeI7I pernk 683 OaHHbIX

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

Moaudpunkaummn Mopaynen:

= TpexyanoBoW KnacTep — CTaHOapTHOE peLleHne

= CeMuy3foBOIi KnacTep — peLleHne npu ncnonb3osaHun asyx MAK,
Haxopswmxcs B Apyx LIO[] ans o6ecneyeHus
KaTacTpodOyCTONUNBOCTY

%
5
I
I
<
=
X
s
=)
0
=3
0
i}
<
I
s
= |
<
2

PacnonoxeHwue:

= B basoBom mopgyne
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Bnok ynpaBneHuns n pacnpeneneHuns

[MpyMeHNMOCTb N OCOH6EHHOCTN

MpymeHnmMocCTb:
= SBngeTca OCHOBOW A5 NOAAEPXAHNS PernnKaunmn gaHHbIX
= PaBHOMepHOE pacrnpefeneHmne gaHHbIX no Knactepy

=  MoxeT 6bITb pacLUNPeH pe3epBHbIMY y3amu

OcobeHHOoCTU:

= 3adukcurpoBaHbl onTuMasbHble KoHburypauuy Mogyns B 3aBUCMOCTN OT EMKOCTHN
N NPON3BOANTENBHOCTU KJlacTepa

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

33



Bnok MOHUTOPUHIa N perncrpaumnn
O6Lwunn Bua

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

X
2
I
T
<
=
X
s
=
0
(=
(0]
i}
<
I
s
3
g
2
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bnok MOHWUTOPWHIA N pernctTpaunn
[MPUMEHNMOCTb N OCOB6EHHOCTH

MpymeHnmMocCTb:

MpucyTtcTyeT B Nto6on MalumHe 6onbLunx gaHHbix Ckana®p
O6g3aTtenbHo cogepxut lMO:

= Ckana"pleHom

= Ckana"“p BusnoH

= Arenadata Cluster Manager

= Arenadata Enterprise Tools

= Arenadata Monitoring

Ocob6eHHOCTM:

Bcerga B BupTyanbHom cpege

Cucrtema ynpaBJieHn4 BmpTyanmsau,meVl BXOOWT B KOMTIITEKT
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bnok pe3epBHOro KonMpoBaHNS
O6wun eng,

HasHaueHne:
= XpaHeHune pe3epBHbIX KON 6a3bl AaHHbIX
= XpaHeHne HaCTPOeK N MeTafaHHbIX

= [lpocTtpaHctBO ong ETL

Mogudukauunm coctasngowmnx Mopgynen:

= 2 pasmvepa 6asbl

%
0
I
I
<
=
X
s
=)
0
(=
0
i}
<
I
s
= |
<
2

* 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 KonMpoBaHNS
[MpyMeHNMOCTb N OCOH6EHHOCTN

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)
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MopynbHocTb MawunHbl Ckana”p MBL.KX

OcHoBHOM
PyHKLMNOHAN

BaszoBbii KOMNNEKT KomnnekT mogynei pacwmpeHus

60/bLUNX AaHHbIX

MNopgcuctema
ynpasneHus

1 o 1
1 o 1
1 o 1
1 o 1
i Mopgynu Y3nbl Lo Y3nbl |
1 | 1
1 | o 1
Mogacuctema . I . X
1
obecneveHuns : | : : :
6a30BbIX CEPBNCOB 1 : o 1
1 . T 1
1 . T 1
| Ba30Bblii Moayb 1 I I e — - —————————— i
i 1 CeTeBble y3bl yrpaBneHus : _EE ¢ 1 : i CeTeBble yanbl ynpasneHus : = g e 1 :
1 Sp3E 1 g 32> 1
1 1 SESG [ 1 52588 1
CeteBas 1 : CeteBble yanbl BHYTPEHHEro | £ = §§ CeTeBble y3nbl : 1o CeTeBble yanbl BHYTPEHHEro | £ 3 E EE Certesble yarbl : 1
nogcmctema ! | B3aMMOAEHCTBIS 1 §:28 arperauun b B3anMoneicTeus 1§5358 arperauun 1!
1 1 £ § g9 1 1 1 §855¢ 1
1 : CeTeBble y3/bl BHEWHEro | & 5 % 5 : [ CeTeBble y3/bl BHELHero = §§ 2 © : 1
1 \ pocTyna (onuusi) 1 Tsc L pocTyna (onuusi) 1= !
e T 1
1
1 T 1
1
1 T 1
Mopcuctema | : Vo |
CTaTUCTNYECKON | 1 . X
06paboTKm 1 | o 1
1 . T 1
1 . T 1
1 . T 1
1 : o 1
1 . T 1
1 . T 1
1 . T 1
1 . T 1
1 . T 1
1 . T 1
1 . T 1
1 o 1

MNopcucrema
PEe3epPBHOro KOMMPOBaHUS

MNopcucrtema
ynpaBneHns gaHHbIMU

Mopcuctema
npeo6pa3oBaHis AaHHbIX
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[1O B cocTaBe MawuHbl Ckana”p MbL.KX

OcHoBHOWN pyHKLMOHaN

X
MoacucTema CepsucHoe MO Arenadata (ADCM n 1.4.) D
obecrneyeHns 6a3oBbiX %
A 7.\
cepaucos reHom BU3NOH g[
X
BasoBbii Mogyib 5
c =
eTeBas

noacucTema Mopynb kommyTaumm, B4com n Eltex (MI/IKpOKO,D,) LOD
BblYUNCIEHNA <
N XpaHeHunsa T
S
2

MopcmcTema CTaTMCTUUECKO CermeHTbl AD.QM by

06paboTKN 60MbLUNX AAaHHbIX

gAD'QM (maHHbIE)

Mogynb ctatucTuyeckomn o6paboTku

KoopauHaTopbl ans

gAD,QM KOHTpONg penaukaunu
paHHbIX (Zookeeper)

MNoagcuctema
ynpasneHuns

[JononHuTenbHblie PYHKLNN

MopcrcTema pe3epBHOrO KOMMPOBaHUS

NFS xpaHunnuwe

®opmUT, Cedrusdata

MopgcucTema ynpaBneHns AaHHbIMA

Moocuctema npeo6pa303aHm9| OaHHbIX




O6wag apxutektypa MawuHbl Ckana”p MBO.KX A\

Cetb ynpaBneHus 1 GbE

CeTb BHeLLHero gocrtyna
25\100 GbE

| o e e e e CeTb BHYTPEHHEro

B3anmvopencTsug 100

GbE
BbluncnutenbHbIn y3en cTaTucTn4eckom o6paboTki
Arenadata QuickMarts worker host

06paboTKN
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AnnapaTtHaga coctaBngowada MawunH Ckana™p

MawwnHa Ckana”p ns peectpa MIMNT PP gonxHa

* BbITb cObpaHa Ha eAnHOO0BbpasHbIX CUCTEMHbIX NnaTax npomnssogctea PP

= CopepxaTb POCCUNCKNE KOMMOHEHTbI, €CMN TOMbKO Y HUX HET aHanoroB nponssoactea PO
= Vcnonb3oBaTb ycTaHaBnuBaemoe [10 na peectpa MuHundpebl

=  KOMMOHEHTbI MaLUVIHbl UMEIOT OTKAa30yCTONUNBYIO apPXUTEKTYPY

B MawunHax Ckana”p npnmeHsoTCS:

OEM* cepBepbl Npon3BoOACTBa: CeTeBoe 060pynoBaHINe N CeTEBbIE KapThbl

npownssoacTea PP
T4
bie @ OpenYard

»
AGUARIUS (Zkrafiway —ELTEX

Bbi6paHHas cucteMHas nnata (cepBep) onpepenseTcs no cornacoBaHuto ¢ 3akasunkom MalumnHbl

* OEM — Original Equipment Manufacturer, nponssoguTtens opurmHanbHOro 060pynoBaHNg

a4



[Mpumepbl BHegpeHun MawunH Ckana™p

Llenb CpenaHo
— Co3,|:|,aH|/|e E,D,I/IHOI'O KOpI'IOpaTVIBHOI'O
r _____J
B I B XpaHWULLA A8 MOBbILLEHMS CKOPOCTH KopriopaTrBHOe XpaHuinLLe AaHHbIX
N KaydeCTBa aHaﬂl/ITI/ILIeCKOM |/|chop|\/|au,|/||/|

CospaHue EgnHoro KopropaTtnBHOro

>
W\ = XpaHunuua n murpaums ¢ Oracle

CospaHune nHPpacTpyKTypbl 1

O6beagnHNTDb KtoYeBble coLarnbHble
" cepBuChbl B pamkax EguHon .
CoumaneHbI poHA Poccrm . . MOZEepPHN3aLNS 0eNCTBYIOLIMX CUCTEM U
LleHTpannsosaHHon Lludposon nnatdopmbl,
BcTpamBaHue nx B ['/IC ELII.
KOTOpas 06beanHsaeT K4YeBble colanbHble
EePBUCHI BAA T PaNBaH P - - - -
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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
KpyrnocytouHo

= 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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[Mouemy 3akasunkn sbibnpatot Ckana”p

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

Bbicovaniuas yCToON4YnMBOCTb
IKcTpemanbHag Npon3BoaAnNTENbHOCTb

CTtabunbHble NokasaTenun Ha nNpenenbHbIX Harpyskax

CepuinHbI BbIMyCK, NogaepXKa N CepBNCHOE 0bCnyXnBaHne 24x7
BbicTpoe pa3BepTbhiBaHVE U BBOA, B SKCMyaTaumio

CooTBeTCcTBIME TPE60BAHNAM K KPUTUYHbBIM, BbICOKOHArPY>XEHHbIM
NHGOPMALVOHHBIM CUCTEMAM

CHmxeHne coBokynHowm ctonmocTuy BnageHuns (TCO)
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MALNHA XPAHEHWSA DAHHBIX

MALIVHA BA3 DAHHDBIX

ckana’p I | ckana’p

!
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