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ONS NOCTPOEHNS NHGPACTPYKTYPbI BbICOKOHan . \_
KOPNOPAaTUBHbIX N TOCYAaPCTBEHHbIX NHGOPMALMOHR

neT KOMIINIEKCOB TbIC. +
CEPUNHOro B NPOMBbILLUNEHHON BbIYUNCTUTENbHbIX
BbIlMyCKa aKCcnnyaTauum ®  Y3/0B
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[MponykToBble HanpasneHusa Ckana™p

peweHnd a9 BbICOKOHar py>XeHHbIX KOpPrnopaTUBHbLIX N TOCYyAaPCTBEHHbIX CUCTEM

MaLunHbl guHaMuyeckon NHPpacTPyKTypbl
Ckana"p MOV

Ha ocHoBe pelueHnin BASIS nnga cosnaqng
ONHaMINYECKON KOHBEPreHTHON

N runepkoHBepreHTHom nHdpacTpykTypbl LLOL
1 BUPTYasbHbIX pabounx MecT rnosib3oBaTenen

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

MawwunHa NCKyCCTBEHHOr 0 NHTENNeKTa
Ckana’p

Ha OCHOBE onTUMN3NPOBAHHOIO MPOrPaMmMHO-
annapaTHOro cTeka onsg MakcumanbHOn
NPON3BOANTENBHOCTM Npu paboTte ¢ mogenamn VK

Icnonb3oBaHue onbiTa
TEXHOMNOTrMYECKUX NAEPOB
(rmnepckennepos)

lcnonb3oBaHme cambix 3penbix

N NepPCMeKTNBHbIX TEXHOJOT I

B KOOMepaLmn C TEXHOIOrMYeCKNMUY
nnaepamm poCCuiickoro pbiHka B
Kagom 13 CerMmeHToB



MopynbHas nnatdopma Ckana’p N

icnonb3oBaHme onbiTa TEXHOMOMNMYECKUX NNGEPOB — rMnepcKkennepoB

EQnHbIM NpMHLUMN MOAYNbHON KOMMOHOBKMW N NIaTPOPMEHHDbIN NOAXOLA,
EnnHas obnayHas cucrtema ynpasneHns cepsmncamm

! - =S
Lad laaS PaaS =7 DBaaS
MporpammHag nnatdopma Ckana”p ang ynpaBneHnsa pecypcamm n aKkcnayataumen
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MopgynbHaga nnatdopma
- [OuHamunyeckast UHPpacTpyKTypa - WNHdpacTpykTypa ynpaBneHus gaHHbIMuU

[vHamunueckas nHbpacTpykTypa TpaH3akumoHHas o6paboTka BosnbLune aaHHbIe
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[MporpammHag nnatdopma Ckana'p

O6beanHeHNs pasnnyHbIX AOMEHOB yrpaBneHns B eguHyto dyHKUnoHanbHyto rpagosyio CMDB

KomnnekcHoe pelueHne gng akcnayatauum nHppacTtpyktypbl ypoBHSa LOL,

ckana'p

EonHaga Touka o63opa
COCTOSIHNS KOHTYpa

O603pMMOCTb 11 YIOOCTBO
ynpasnenuns LO[

% kubernetes
LindpoBoin ABONHMK
NHPPaCTPYKTYypbI
KoHTponb nameHeHmnn

ObICTPOMEHSIOLLINXCSH
TOMoNornin

MogenupoBaHue
N3MEHEHWI

B MHPACTPYKType

Bbicokag cTeneHb
aBTOMAaTM3aUNn

OPENSHIFT

MocTtpoeHune Al-Copilot
ong ynpasnenuns LLO[




[MAK Ckana”p B Peectpax P®

St N

PeeCTp I'IpOf"-ﬂbILIJJ'IeHHOH npoaykunu, r|p01.-138e,quHo[F1 Ha TeppUToOpUn

Poccuinckon ®epepauum

gz pmcr
¢¢. . MPOrPAMMHOIO OBECMEYEHUA

CooTBeTCTBYIOT KpuTepusam gosepeHHoro NAK
TexHonornyeckad He3aBNCNMOCTb
IHbopmaLumoHHas 6e30nacHOCTb
PyHKUMOHaNbHag yCTONYNBOCTb



iImnopTo3amelLeHne: CNI0XXHOCTb Bblbopa
OTcyTCTBI/Ie TeXHOJ1IOrmn4yeCKoro jgngepcTBa

CeTeBas XpaHeHne
MHbpacTpyKTypa LaHHbIX

HITACHI

~AKVM
e, “ WE \icrosoft
CISCO NetApp .

BupTyanusauus

&) vmware

BbluncnutenbHas Cyb[ OnepaunoHHble
MHppacTpyKTypa CUCTEMbI

ORACLE a" Microsoft

& Microsoft & RedHat

OTcyTcTBME MHDOPMALLN N MPAKTNYECKOrO NOATBEPXAEHIS
COBMECTUMOCTV MPOQYKTOB

Bpemsa 1 pecypcbl ons NoATBEPXOEHNS COOTBETCTBIS 3asBIEHHON
dYHKLIMOHANBHOCTI

CeTeBag
UH$pacTpyKTypa

LTEX @QTECH
D) RDP ZFelax

[/ & uoPoBEE
PELIEHNA

BbluncnutenbHas
MHppacTpykTypa
A reABUTOH

or He

AGUARIUS

@ OpenYard

XpaHeHune
LaHHbIX

SEPE;

AGUARIUS m

Yo AcrREDISK
RAIDIE |

CybA

Pogzgres Pro gAD

Qntor (& SBER TECH

Yandex £~ S8coL

© GIS I,

PICODATA ety

BupTyanusauus

Veil (esmiinu) aigs,
wvm

BASIS NUMA

PYCM3IK #irT
PO S KMBEPNPOTEKT

OnepauunoHHbie
CUCTEMbI

;I’tEL =F'.E,D,OC

applite & SBERTECH

E!FTEB& &) Cxke

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

M  rpoexr: B
» HIHH  Xpanenne <« ,|S88 [poexr: -
< L] Bwuptyanusauns
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A
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CeTteBag < > =@ e P
NHPPaCTPYKTYPE
yy f
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= MpoekT: MpoexT:
» !m! BbluncnuntenbHasi< >@ OnepaunoHHbIe<
~ ~ HPpacTpykTypa cucTeMbl

Co3paHue uenesoun gosepeHHon VT-nHdpacTpykTyphbl

[locnepoBaTesibHbIN NepeBo CUCTEM Ha LieNeByio
noBepeHHyio NT-nHdpactpyktypy

= CHWMXeHne Harpyakin ¢ TekyLLen nHGpacTpyKTypbl
N HEOOXOOVMOCTIM ee MacLUTabupoBaHus

= CoKpalleHne CpoKOB BHEAPEHUNS 11 CHUXXEHE 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

ONTUMN3NPOBAaHHbIX peweHun Ckana“'p
[Mpon3zBoguTENbHOCTb

YeM peLleHnd, nCnoJsb3yloLline YemM peLlleHnd B BmpTyaanon cpene, [OJ19 CUCTEM C BO/bLLUNM KOSMYECTBOM
CorioCtaBuMble arnapaTtHble CpeacTBa ncrnosb3yroLine coroctaBnmblie CEeCCUIN 3a CYET UCMOJIb30BaHNS

3a cyeT onTuMmn3aun BBOAa-BbiBOAA U annapaTtHble CpeacTBa 3a CYeT cneunann3npoBaHHbIX NynepoB
NHTEPKOHHEKTa 1 3a CHEeT pa3rpys3kn Ly CHIMKEeHNA NaTeHTHOCTN n 6aﬂaHCI/|pOBLLI,I/IKOB

RPO/RTO [ocTynHoOCTb

CBSI3aHHbIX C OLUMBKaMy KCHyaTauum

1 CyLLEeCTBEHHOE YBeNMYEeHne AOCTYMHOCTA

3a CYeT CMOob30BaHNS Creunann3npoBaHHON
CUCTEMbI yrpaBieHns pecypcamm

BPEMS BbINOIHEHS PE3EPBHOIr0 BPEMS MOSIHOrO BOCCTaAHOBEHNS y3/1a
KOMVPOBaHNS N BOCCTAHOBIEHUS B C/ly4ae 0Tkasa 3a CYeT CMoNb30BaHNA
3a cYeT Cneunann3npoBaHHOrO BCTPOEHHOrO BCTPOEHHOI CUCTEMbI pa3BepPTbIBaHNA
MOZY/19 PE3EPBHOI0 KOMMPOBaHWS 1 uMPPOBOro ABOMHKKA CUCTEMbI

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



[MAK — MawunHbl Ckana“”p — npeunmMyLiecTsa
nepen caMoCTOSATEIbHbIMIN NPOEeKTaMM

3a cyueT cneunanm3npoBaHHON MOy NbHON BcTpeyHas onTumMmnsaums n yCTpaHeHmne y3knx MecT apaHTNpoBaHHO PaboTOCNOCOBHOE peLLeHmne
N KNacTEePHOI apXUTEKTYPbl PeLLeHNi Mo BCEMY CTEKY NPUMEHUMbIX TEXHOOI A

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
TBEeTCTBUEe T BaHNAM
DRI SRR 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 EQUHbBIN peecTp pOCCUINCKON
pannoanekTPOHHON Nnpoaykuum n peectp MuHundpsl
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MalunHa 06bEeKTHOro XpaHnInLLa
Ckana”p MX[.O




MawwuHa o6bekTHoro xpaHunuwa Ckana’p MX0.0 A\

ANg XpaHeHnd MuiinapanonB OO6BbEKTOB 1 6bICTpOFO AOCTYIMNa K HUM

— CueHapun npuMeHeHns

= XpaHeHue Tensbix 1 XONOAHbIX AaHHbIX AN NPUIOXEHNIA [Tpon3BoonTENbHOCTL
= XpaHunuLie pe3epBHbIX KoM C BbICOKO CKOPOCTbIO no 50 OO %
BOCCTaHOB/IEHNS Z
= Peanunsauus kaTacTpodoyCTONUMBbIX PELLEHNI onepauui %
= [lnaTtdopma xpaHeHNS aHaANMNTUNYECKINX AaHHbIX Ha OAWNH y3ell §
B CeKVYH 3
- Ocob6eHHOCTH s F
= CoBmecTmMmocTb ¢ Amazon S3 API
= Bblcokasl Mpon3BOANTENBHOCTb 1 OTKA30YCTONYMBOCTb ao 20 pa 3
= CXaTune faHHbIX C HaCTPOMKOM NO BakeTam cXaTume JaHHbIX

=  MynbTUTEHaHTHOCTb C NHANBMAYAIbHBIMU HACTPOVKaMU YPOBHE
XPaHEeHMs N TEXHOOTMNI OTKa30yCTONYNBOCTY

= Knaccbl 06CnyXnsaHmns no 64 I-I 6a |7|T

= B npouecce ceptudukaymnm PCTIK
XpPaHeHNY AaHHbIX

- 3amMellaemMble TEXHOIorn Ha MaLuuHy

=  TpaguumoHHble cuctembl xpaHeHns dannos SAN, NAS, HDFS

= Cepsucbl Amazon S3

13



MawwuHa o6bekTHoro xpaHunuwa Ckana’p MX0.0 A\

KOHKYpEeHTHble NpenmyLiecTBa

— HapexHocTb — be3rpaHnyHoCTb — OnNTUManbHOCTb
[apaHTMpOBaHHasa HaeXHOCTb OTCyTCTBUE OrpaHNYeHIin CxaTune 06beKToB Ha NeTy:
XpaHeHNs JaHHbIX 3a cueT B KONNYECTBE XPaHNMbIX 06 bEKTOB PDF. DOCX u 1.n. — na 10-15%
ONTUMUN3NPOBAHHOI KOHOUIypaLmy Mo cpaBHeHuIo ¢ palinoBbIMY
N NOQoO6PaHHBIX KOMMOHEHTOB cucTeMamu XpaHeHNs JSON, XML T.n. — no X20 pas
(xpaHuTcs 5% OT MCXOQHOro 06BLEMA)

— TexHMueckas nopaepxka — — [vHamuka passutns ——  — LAHPOPMaUNOHHaS
6e30MnacHoCTb
* [1naHoBag pa3paboTka = NHTerpaung c KeyCloak

dyHKLMOHaNa no penusam = NHTerpaung c Avanpost FAM
COrNacHO OOPOXHOW KapThbl = PoneBad mogenb goctyna
[NpoaykTa = VHTerpaunn c LDAP vnn AD

= BO3MOXHOCTb BKOYEHUS uepes IAM

B pa3paBoTKy byHKLMOHANA . PaCLumpevHHoe nornpoBaHune
Ha TeppuTopun PO 3aKasumKa onepauunm a,D,MVIIjVICTpaTOpOB
(B OTNNYME OT MMOPTHbIX aHasI0roB) 1 nonb3oBaTenen

= Bbirpyska cobbiTuin BO BHeLWwHn SIEM

14



MawwuHa o6bekTHoro xpaHunuwa Ckana’p MX0.0 A\

rpaHI/ILI,bI NMPNMEeHNMOCTHN
0,01 MN6anT = 64 M6anT

= Heo6xoammMocCTb opraHusauun cepsrca S3 B YaCTHOM obnake

Ha6op MaluuHbI O6bem
=  Peanusauus BbICOKOMPON3BOONTENBHOMO XpaHnInLa 06bekToB 060pynOBaHYS 06bekTHOro XpaHeHus
o

ong pasrpy3ku CYB[ (BbiHoc BLOB Ha BHelLHee xpaHunuLie) . CK’;%Z':E",G;*E 0
= 3ameHa dannoBbIX CEPBMNCOB B MHPOPMALMOHHbIX CUCTEMAaX ,

019 NOBbILIEHNs 6€30MacHOCTN U HAAEXHOCTN XPpaHeH s ! 100

(3a cueT 1CNoNb30BaHNS TEXHOMOM I KTIOY-3HAUYEHIS) | rewT/c MponyckHas

- 10 CNOCO6HOCTb

= XpaHeHue pe3epBHbIX KON, BMECTO ANCKOBbIX MAaCCUBOB ! KaHana

N NEHTOYHbIX HaKonuTeneun

=  Peanusauuns pacnpegeneHHbIX XpaHUuLL, ¢ OgHOBPEMEHHbIM 100
[0OCTYMNOM Ha pasHbIX nfoLagkax (katacTpodoycTonymsoe M6uT/c
XpaHeHne 0OKYyMEHTOB/pe3epBHbIX KOMuin), 6e3 orpaHnyYeHns

PacCTOAHNA 10 MalLunHbl 06bEKTHOrO XpaHunLLa

i Ckana"p MXO.0

YacTHoe obnako
[MpymeHeHne MalwvHbl 06 bEKTHOrO XpaHunLLa

Ckana”"p MX[.O pekomeHOoBaHO npu BbINOAHEH N
OOHOrO WU HECKOMBbKINX CAeayowmx YCnoBuiA:

15



KomnoHeHTbl apxutektypbl Ckana“p MXO.O A

MX[O.0 peanusyeTtcs Ha cepBepax ¢ apxntektypon x86-64
C YCTaAHOBJIEHHbLIMN HAKOMUTENAMMN

ApxutekTtypa Ckana”p MX[.O sknovaeT cnegyoLwime !
OCHOBHbIE MOACUCTEMDI: |

CnekTp.S3, obecneumnBaoLniA;

= MynbTUTEHaHTHOCTb A o [T
= VIHTerpauuio ¢ BHELWHMYN NpoBangepamun  ayTeHTudukauun (IAM) : VLAN : :
= PaclwumpeHHoe normposaHmne onepau,mﬁl aMWHNCTPAaTOPOB | Knuewtckas cetb i :
o | (mocTyn k cnyx6am S3) | |
1 nosb3oBaTtenenu : o . o !
GW Gw|| ! GW !
= Cxatue obbekToB [0 10-20 pa3 v v Ty 1y v77% v v 77y
= BanaHcupoBky nonb3oBaTeNbCKOM HarpysKu @ @ (os] (ns) (s) (aw) (os] -
= CBOp 1 HaKOMMEHVEe CTaTUCTUKN ANS BUANVHE CUCTEM % C—— ) % /) %
(MNepKOHBEpPreHTHbIE Y3/ibl XPaHEHNS 06beKTOB _llllllllllllllE L e _llll]lllll]lllE
Vl npe'D'OCTaBneHVIg ﬂ'OCTyna K HVIM | PacnpeneneHHoep,MCKoaoexpaHvu1|/|u4e |
PacnpepeneHHoe gnckoBoe XxpaHunuie, Nnpeactasnsowee L FIBC XpareHus RaHHbIx
cobon knactep ¢ GyHKLUNOHaANoOM ob6ecrneyeHns BbICOKOW
ﬂOCTynHOCTM Cﬂy)K6 N ﬂaHHbD( — — =9 [octyn nonbsosateneii k API S3 9 ek Crextp.S3
== =% BobinonHeHne onepauuii c o6bekTammn S3 Vaen

CeTeBble KOMMOHEHTbI BHYTPEHHEN 11 BHELLHEN CBA3HOCTY

16



PyHKuMoHanbHasa cxema Ckana”p MXO.0

| S3 knneHT | | S3 KnneHT | | S3 KnneHT |
A

KnacTep y3noe 6anaHCuUpoBKU L ------------ * YPOBHMN
i Cnyx6bl 6anaHcMpoBkn
VR Yaen 6anaHcuposkn | CMeKTp.S3 - [ wapwpyrzauns
6anaHCUpPOBKN o 3anpocos
Fv) MaccuBHbIN ! P
AKTNBHbIN I
|

|:| pa6oTa c
: MeTagaHHbIMN

: |:| oBpaboTka u
 y3/10BXpaHeHns 2 . nepenava
A 4 BaHHbIX
i Cnyx6bl 06bEKTHOro :
XpaHunuwa
P I:I yrpaBneHne
CI'IeKTp.S3 P cnucTemon
XpaHeHns
- NOTOK A@HHbIX
Cnyx6bl i
pacnpefeneHHoro L | < NoTOKKOMAH]
i yrnpaBneHus
AMNCKOBOro Maccuea aHHbIM
XpaHeHWs pacnpefeneHHOro ANCKoBoro M CnekTp.S3 3
4 4 <—p OBMeH
v v v P MeTafaHHbIMI
[cs1| [cs2| |csn| [cs1| [cs2| |csn| | mps | [ cs1| [cs2| [csn| MeXay CnyxGamh
I I T I | DRR——
ynpasneHns
SSD SSD SsD SSD MeTafaHHbIMU
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ApxuntekTtypa MawwuHbl Ckana”p MXO.0

MpuHUMN paboTbl KNacTepa XpaHEeHNS

Pennnkaunga metagaHHbIX

A

CepBepbl

Cepsepbl dparmeHTOB
MeTafgaHHbIX
— =3
[——oo]

I —r g"—’ —

= —S
Read kaw
(—=3}

Y3en XypHan

]

—
(—=q]
[——oo]

g

H— e —
Read kaw
l DG[

XypHan —So

Y3en —
(——=zs!

— = ==

| =
S ==
o0

XypHan ——e°l

Y3en =

Pennnkaung gaHHbIX

N

[MloCTOSIHHbIE npoueccobl.

CUHXPOHMN3aLMg MeTafgaHHbIX Mexay BegyLumm (macTep)
N BeAOMbIMU cepBepamu ¢ posnbto MDS

Pennunkaung gaHHbIX Mexay cepBepamMmn ¢parmeHTOoB

MepeHoC OaHHbIX MexXay Auckamm ong onTuMmnsaunm
pacnpeneneHns HarpysKu

3anuncb Yepes XxypHan Ha SSD, KoTopbIv NCMONb3yeTCs
Kak K3l Ha 3anncb ang 6onee meaneHHbIX ANCKoB

UTeHne Hanpsmylo ¢ cepBepoOB pparMeHTOB U Yepes
kaw SSD
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[TporpammHoO-onpenendaemoe XxpaHunnuwie
MeTtogbl o6ecnedyeHns N3bbITOYHOCTU

Pennukaunsg (npumep 3 pennik)

Brnokn yeTHOCTN (npumep 5+2)

Y3en Yaen
/lmumug TTIINE
[ D
= Y3en Yaen
— TR & ITITE
[ [ D
— | — (= Vaen Yzen
TMNISs [IE
Data gt\ VYaen Yaen
[ IMMMB R INIIE
[NocTonHcTBa:

= Bbicokag NponsBoaNTeNbHOCTb XPaHUNLLLA
= [locTynHa Ha Manom KOnnyecTBe y3/10B
= He6onblloe Bpemsi BOCCTaHOBIEHNS

HepocTaTku:
= Bblicokue nN30epP>XKu no XxpaHeHmto

[locTonHcTBA:

Y3en Y3en

1 [ °»v|IIIIIIIIII8
3en Y3en

BRI S E 21T S
Y3en Y3en
NG 2 TE
Vaen Y3en

L3 [TMME

LTS

= Huskune n3aepXxKu rno XpaHeHmto

= bonbluasg CTONKOCTb K OTKa3am y3J10B

HepocTaTKu:

= Bbicokune TpeboBaHNg Mo KONYeCcTBY Y3108

= 3arpyska CPU BbluncneHunamm

= MeHbLuas cKopoCTb PaboTbl N BOCCTAHOBNEHMS



MawwuHa o6bekTHoro xpaHunuwa Ckana’p MX0.0 A\

YpoBHN XpaHEeHNs AaHHbIX

[o 4-x ypoBHen xpaHeHus (Tier) | ¥ X X i
OpraHusauus no cmbicny: Vaen @ @ @ @ @ @ @ @ @ ‘@H@H@\
= PU3NYECKINIi CMbICNT — Ha OCHOBE CKOPOCTM ANCKOB i Tan & i i Tan 68 i i Tvn $65 i i Tin $685 i
= Jlornyeckunimn cmbicn — He cmelnBaTb dev 1 prod ! ! ! L :
CTOMMOCTb XpaHEeHUs AaHHbIX: i
"o o o)|il|(o o o)lill(o o o)lit|(o o o)l

OnpepengeTcd TexHonornen, 06beMoM N CKOPOCTbIO Yien | Q Q Q ] Q Q Q ¥ Q Q Q ::@@@:
AncioB (nx ueror) s 4 s L mmsss § wnssss |
Ha xocrT: ' . H
= MuHumym 5 HDD i ii i i ii i
= +1kow SDD ang kaxapix 4-6 auckos HDD y | @ @ @ ¥ @ @ @ ¥ @ @ @ ::‘@H@H@\:
3eN == X ==, ==, :

= JKenaTtenbHo He meHee 3-x SDD i Tun & :i Tun 88 :i Tun $6 :i Tanggss |
Ha mawnny MX[.0:
= [o 254 Ha6opos (tiers) \  TERO i TER1 i1 TER2 11 TER3 !

Jlornyeckana CTOMMOCTb
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OTnnunTenbHble ocobeHHocTn Ckana”p MX0.0 N

[Moppepxka TEXHONOMNN O6bEKTHOINO XPaHEeHNS C AOCTYNOM Mo NpoTokony S3

XpaHeHune MunnnapaoB 06beKToB B popmaTte KoUY-06bekT Lo PacluMpeHHble MexXaHN3Mbl pa3rpaHuyeHus gocTyna

j— : E KnueHTt S3 KnuneHt S3 KnneHnt S3
% — | Lo ) )
J— 1 1 1 I 1
| 1T BR[C BB b ! v !
i - - =
BR o BR . = ,
eeEE epER ! |
meEReeEs 0 . e > *-----
H RREEE > 4----- .
1
1 A :
—————————————————————————————————————————————————————————————————————————————————————— : [ :
1 y 1
1 1




TexHonoruueckue npeumyuiectsa Ckana’p MX0.0 A\

[Moppepxka TEXHONOMNN O6bEKTHOINO XPaHEeHNS C AOCTYNOM Mo NpoTokony S3

____________________________________________________________________________________________________________________________________________________________________________

API, coBmecTnmoe ¢ Amazon S3, L Mopnepixka napannenbHOn 3arpy3Kku Yyacten
No3BongloLLEee NCMNONb30BaTb XpaHUInLwe Lo KpynHbIx o6bekToB (multipart upload)

B COCTaBe CJIOXHbIX MHPOPMALMOHHbIX CUCTEM
Moppepxka sarpyskun yepes chunked upload

* P t2
Amazon S3 i i | /'_________________.;
1 : ’,—” D 1

e e | = I
_— - =k - |
& SBER CLOUD D — i ! i
S3 ‘ ____________ | T
: 1 : 1
\AAA/

2
Il

L _-
L [ = t> to
o =

____________________________________________________________________________________________________________________________________________________________________________



TexHonoruueckue npeumyuiectsa Ckana’p MX0.0 A\

= [ nbkoe macluTabupoBaHne eMKOCTW XpaHeHns 0o 64 MNéant

3

Ckanap

+ (i)

S3

Ckana"p

LTS

T

[T

T

LTS

T

LT

T

[T

T
[mmnmg]

[T

IR

L]

|

12 T6ant

64 MNéant

= [lopoepxka 0o 254 knaccoB 06CnyXnBaHNG* 0ng Boibopa
ONTUMaNbHON MPON3BOAUNTENBHOCTI N CTOUMOCTU XPaHEeHNs
NS KaXaoro Tuna o6bekToB

4---=-=-=-=-
¢------
0

Ckana"p

*aHanor Amazon S3 storage class, 4 knacca no ymonyaHuio

[—

SSD oT11.92 T6anT

BbICTPbIN
BblCOKasg CTOMMOCTb 3@

6ant

P

HDD 16 T6ant
MeOs1eHHbIN
HN3Kas CTOMMOCTb
3a 1l 6ant

23



TexHonoruueckue npeumyuiectsa Ckana’p MX0.0 A\

" BCTpOGHHbIe BO3MOXHOCTN KaTaCTpOCI)OyCTOVIHMBOCTM nreo-

" OTKa30yCTOVIHMBoe NCroJSIHEHNE 6e3 eanHOWN TOUKIN OTKa3a, .
pacnpenesieHHbIX peweHnn

COXPaHHOCTb AaHHbIX Npu oTkaze 0o 50% y3noB XpaHeHns

C= )= JC=]C=

[mmime]  [immime]  [nnng] - [innnns) , !
[mmime]  [imimime] | [nnnng] - [imnms] : l
""" > [mmnme] ||||||||||||||z*"""uus| [Imms] i ¥
[mmme) i) 73] IS !
TR S IR R T s ] v
— (e) [e] - [Ime) e g _—
o [mimie]  [immimime] L] [ie]
T B IIE |||||||* A

([TTTITITITIINES o CTTITHINININES o (XTI AlT8]
(TINININININTES e CTTINININININES o CNININININIYES S TN

24



Cdepbl npMeHeHNa 06bEKTHOIo XpaHeHnsa S3

XpaHeHne pas3Ho06pa3HbIX
06bEKTOB NHGOPMALMOHHBIX CUCTEM

XpaHeHune
pPEe3epPBHbIX KOMUIA

D:'—\_
—
XpaHeHne 0OKYMEHTOB

CncCTemMbl ﬂ,OKyMeHTOO60pOTa

G5

> v

Web, megna,
pa3BrieYeHns

Postgresz):}

—

OnTumMmnsaums paboTol
cyb[

7"

BuoeoHabniogeHne
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Ontumnsaumng pabéotbl CYB[ Postgres

10 T6éanT
ID PN Date Object |
1 78293-HF 10.03.2024 == |
,
105 G8304-890 3.04.2024 —
106 GF5789-345 | 3042024 | &5 -
L] 107 LBNOOO-17 | 3042024 | £33
108 MSN30175 28052024 | £
109 SFA7382-18 | 28.05.2024 —
2096135 | 903783-NMS | 17.01.2025 —

XpaHeHue obbekToB CYB[ B Ckana”p MX.O:

yYMeHbllaeT pa3Mmep 6a3bl AaHHbIX
noBblIlaeT ee Npon3BoanNTesIbHOCTb
CHWXaeT BpemMd pe3epBHOIro KornmnpoBaH4
N BOCCTaHOBJIEHN4A

XpaHeHne 06bekToB B 6a3e CyLLEeCTBEHHO YBENNYMBAET ee
pasmep, CHXaeT 6bICTPOAENCTBINE, MOBbLILLAET CTOXHOCTb
06CNyXVBaHWS, yBENNYMBAET BPEMS Pe3epPBHOIo
KOMMPOBAHMS 1 BOCCTAHOBEHINS

1 TeanT
ID PN Date Object

_ 1 78293-HF 10.03.2024 Ccbinka 1
Postgres
105 G8304-890 3.042024 | Ccbinka 105
106 GF5789-345 | 3.04.2024 | Ccbinka106
IS 107 LBNOOO-17 3.04.2024 | Ccbinka 107
108 MSN30175 | 28.05.2024 | Ccbinka 108
109 SFA7382-18 | 28.05.2024 | Ccbinka 109

2096135 | 903783-NMS | 17.01.2025 ; Ccbinka N

s J

s J

I8!

I8!

L

L

L

L

L]

L]

L

L

I8!

I8!

L

L

L

L

L]

L]

L

L

26



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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