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Ckana”p cerogHs

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

8.. 400. 6500.

CEepPUINHOro KOMMM/IEKCOB BbIUNCNNTESbHbIX
BbIMyCKa B NMPOMbILL/TEHHOW y3/10B
aKcCMnyaTaumm



JlnHenka npopaykToB Ckana”"p

L1 BbICOKOHArpy>XeHHbIX KOPMopaTUBHbIX N FOCYO,apPCTBEHHbIX CUCTEM
KnacTepbl BbICOKOWN AOCTYMHOCTU, KaTacTpodOoyCTONUNBbIE N METPOK/1aCTEPDI

=

=

icnonb3oBaHme cambix 3penblX N NepCneKTBHbIX TEXHONOrNN B Koonepaumnnm ¢ TeXxHonorndeCKnmmn nmngepamm pOCCVII7ICKOFO PbIHKa

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

5

Big Data & Data Science

MawwuHbl 60onblinx gaHHbIXx Ckana”p MB[1.8

Ha ocHose pelerHnin Arenadata, Picodata u

Datamart

LNS Co30aHNs NHPPAaCTPYKTYpPbl XpaHEHNS,
npeobpasoBaHNg 1 OGHOBPEMEHHOWN aHaNNTNYECKON
cTaTncTnyeckom o6paboTkm 60bLINX O6HEMOB
nHpopmaLnn

VIHTenneKTyaanoe XpaHeHne AaHHbIX

MauwwuHbl 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)

B Ka>XgomM N3 CermeHToB



MAK Ckana"p B EquHom peecTpe N
POCCNNCKON PagnoaneKTPOHHON NpOoAyKL 1A

MaLluunHbl

M Onyn M NpOMBILEHHOCT l- POCCHMU T

PeecTp npomMbILLNEHHOR NPOaYKLUK, MPOM3BENEHHON HA TEPPUTOPUN
KoMMNOHeHTbI Poccuiickon deaepaLim

MaLluunHbl

" NMPOrPAMMHOIO OBECTIEYEHUSA |_Espaswiickuii |

[MporpammHoe obecneyeHmne

*  [lpogykumns Ckana”p BkoyeHa B EQUHbIN peecTp pOCCUNCKON PaanodNeKTPOHHOW MPOoayKLmin
=  TexHuueckue cpegctea MawmnH n Mogynen Ckana”p Bk/IOUEHbI B EQMHbBIN peecTp pOCCUNCKOW pagnod1ekKTPOHHON NPOoayKLAN
= [lporpammHbie kKomnoHeHTbl MawwunH Ckana”p BktoYeHbl B EQuHbIN peecTp poccunckux nporpamm gnsg 9BM n 6a3 gaHHbIX



MawwwuHa xpaHeHus gaHHbIX Ckana”p MXA.0 N

Ang XxpaHeHnqa CotedH MmmaJinoHoB O6BbEKTOB U 6bICTpOFO AOCTyrna K HAM

CueHapun NnpnMeHeHns:

= BbiCOKONPON3BOANTENBHOE XPaHeHNe 601bLIOro ob6bema

AaHHbIX MNpon3BoanTeNbHOCTb

* Peanunsauus katacTpodOyCTONUMBBIX PELUEHNN
no 9000

Kniouesble npenmyLiecTBa: onepaunn 3

=  CoBmectumocTb ¢ Amazon S3 API Ha OOWNH y3€/1 B CEKYHAY

= Bbicokasg npon3BoanTenbHOCTb U OTKA30yCTOMYNBOCTb no 8 I-I E

=  MynbTUTEHaHTHOCTb 06beM OaHHbIX

= Knaccbl 06CnyxnBaHmng Ha MaLumnHy

=  KaTacTpodoyCTONYNBOCTb «N3 KOPOOKM»

= DKOHOMUMYeckas aPpPeKTUBHOCTb

3ameliaembie npoayKTbl N TEXHONOINN:

=  TpaguumoHHble cuctembl xpaHeHus dannos SAN, NAS, HDFS
=  Cepsucbl Amazon S3



MawunHa xpaHeHud gaHHbix Ckana“p MXO.0
KOHKYpEeHTHbIe NpenmyuiecTBa

— HapeXHocTb

[fapaHTMpoBaHHad
HaOEeXHOCTb XPaHEeHs AaHHbIX
3a cYeT ONTUMN3NPOBAHHON
KOHUrypauum v
nono6paHHbIX KOMMNOHEHTOB

TexHn4yeckasa

N

be3rpaHnyHoOCTb

OTcyTCTBME OrpaHNYeHn B
KONMYyecTBe XpaHMbIX OObEKTOB
No cpaBHEHNIO ¢ dalIoBbIMI
cucTeMamm XxpaHeHns

OnTnmanbHOCTb
C)KaTV|e O6'beKTOB Ha neTy:
PDF, DOCX u T.n. - Ha 10=15%

JSON, XML uT.n. - o X20 pa3s
(xpaHuTca 5% oT ncxogHoOro o6vema)

[NnHamunka

| nopaepxka

24/7

Ha Tepputopun PP (B oTnnune
OT MMMOPTHbIX aHaOroB)

- NNHdpopmauunoHHas

pa3BUTNS

[MocTosHHOE pas3BuTne
NPOrpaMmMHOro obecneyeHmns
NaaHOBO 1 MO 3anpocam
3aKa34MKOB - CXaTune faHHbIX
Ha neTy 1 co3faHne XypHanoB
onepauunn

6e30nacHOCTb

VHTerpaung c KeyCloak
Ponesaga mogenb gocTtyna
VHTerpaunn c LDAP nnn AD
HacTpanBaemoe nornpoBaHue




MawwuHa xpaHeHus gaHHbIX Ckana”p MX.0 N

TexHnuyeckne xapakTepucTnkn

Knaccbl o6¢cnyxmnBaHng gaoT BOSMOXHOCTb ONpenend b Ha KakoM Thne ANCKOB ByaeT XPaHUTbCS OO6beKT,
NO3BOMSIOT NO4OBPaTb ONTUMAasbHbIN HAOOP N CKOPOCTb ANCKOB

Tun MawwuHbl XpaHeHuna gaHHbix Ckana®p MXO.0 ‘ Tun1 ‘ Tun 2 ‘ Tun 3 ‘ Tun 4 ‘ Tun 5 ‘ Tun 6
[ocTmxkumasa emKocTb Ha ogHy MalunHy (TB) 7134 1565 3130 8192 2250 4500
*
g'gs;"lff;’ﬂge?;”ocw Ha 1 T xpaHeHms npu Jrexuy (onepaumii/cex) | 56 1081 | 540 16 1020 525
*
[MpownssoantenbHoCTb, Ha 1 Th xpaHeHns npmn YTeHnn (onepaLwii/cex) 0 197 08 5 189 97

obbekToB 5 Mb

* [pon3BOANTENbHOCTL NPy 3anucy Huxe B 1,3 pasa 7



MawunHa xpaHeHud gaHHbix Ckana“p MXO.0
rpaHI/ILI,bI NMPNMEeHNMOCTHN

= HeobxooMMoOCTb OpraHmnsauumn cepsuca S3 B YyacTHOM obnake
Ha6op MawunHbl XxpaHeHus O6bem
=  Peanusauus BbICOKOMPON3BOONTENBHOMO XpaHnInLa 06bekToB 060pynOBaHYS AaHHbIx Ckana“p XpaHeHus
n o MX.0
ong pasrpy3ku CYB[ (BbiHoc BLOB Ha BHelLHee xpaHunuLie)
= 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

*  Peannzauus pacnpeneneHHbIX XpaHumL, ¢ O4HOBPEMEHHbIM 100
L0OCTYMOM Ha pa3HbIX Naolagkax (katactpodoycTonymnsoe M6uT/c
XpaHeHne 0OKYyMEHTOB/pe3epBHbIX KOMuin), 6e3 orpaHnyYeHns
paCCTO9IHVI9I MawwunHbl XpaHeHn4d

paHHbix Ckana”p

MXA.0

YacTHoe obnako
[MpumeHeHne MalunHbl XpaHeHUs OaHHbIX

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



ApxuntekTtypa Ckana”p MX0.O

MaLumnHbl XpaHeHns paHHbix Ckanap MXO.0 peannsyioTcsa Ha cepBepax
c apxutekTypoun x86-64 ¢ yctaHOBNEHHbIMN HAKOMUTENSAMMN

Ckana"p MX[.O BkntoyaeT crneayoLie OCHOBHble MOACUCTEMbI:

LLiIno3 S3 obecneynBaer:

MYJIbTNTEHaHTHOCTDb,

NHTErpaLuo C BHELWHUMW NpoBagepamMmu
ayTeHTndunkaumn (1AM, LDAP)

pacLINpPEHHOE XypHanmpoBaHue,
cxaTtume obbekToB 00 20 pa3

6anaHCUPOBKY HarpysKu

PacnpeneneHHoe ANCKoBOe XpaHuiuLLe, NpeacTasnaoLee
coboln knactep ¢ PpyHKLMOHaANOM obecrneyeHs BbICOKO
OOCTYMHOCTW CNYX6 1 AaHHbIX
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OTnuunTenbHble ocob6eHHocTn Ckana’p MX0.0 N

= [lopgaep>Ka TEXHONOIMN O6BEKTHOIO XpaHeHns ¢ AOCTYNOM Mo npoTokony S3:

= XpaHeHve MuInapaoB 06bekToB B dopmaTe KNoy-06bekT =  PaclunpeHHble MexaHN3Mbl pa3rpaHnyeHns 1ocTyna
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TexHonoruueckue npeumyuiectsa Ckana’p MX0.0 A\

= [lopgaep>Ka TEXHONOIMN O6BEKTHOIO XpaHeHns ¢ AOCTYNOM Mo npoTokony S3:

= API, coBmecTumoe ¢ Amazon S3, nossonsioLlee * [logaoepxka napannenbHOn 3arpy3kmn YacTen
NCMONb30BaTb XpaHUINLLE B COCTaBe CIIOXHbIX KpYMHbIX 06bekToB (Multipart upload)
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TexHonornyeckune npenmyuwectsa Ckana”p MX.0O

= [nbkoe macluTabupoBaHne eMKoCT XpaHeHnsa oo 8 MNb = [lopoepxka 0o 6-X KnaccoB 06CNyXVBaHNS
(ananor Amazon S3 storage class) ong Bbi6opa onNTyManbHOW
nEom3BoANTENTIbHOCTU N CTOMMOCTW XpaHeHWA ONgd KaXaoro
TNa 06bEKTOB
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TexHonoruueckue npeumyuiectsa Ckana’p MX0.0 A\

" BCTpOEeHHble BO3MOXHOCTIW KaTaCTPOPOYyCTONUNBOCTI N reo-

=  OTKa30yCTONYNBOE NCTONHEHNE 6e3 eqnHON TOUYKI 0TKas3a, g
pacrnpefeneHHblX peLleHnin

COXPaHHOCTb AaHHbIX Npu oTkaze 0o 50% y3noB XpaHeHns
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Cdepbl npMeHeHNa 06bEKTHOIo XpaHeHnsa S3

XpaHeHne pas3Ho06pa3HbIX
06bEKTOB NHGOPMALMOHHBIX CUCTEM

XpaHeHune
pPEe3epPBHbIX KOMUIA

O—= g T
—
XpaHeHne 0OKYMEHTOB

CncCTemMbl ﬂ,OKyMeHTOO60pOTa

G5

> v

Web, megna,
pa3BrieYeHns

Postgresz):}

—

OnTummnzauuns paboThl
CYb[L Postgres

7"

BuoeoHabniogeHne
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Ontumnsaumng pabéotbl CYB[ Postgres

10 Tb
ID PN Date Object |
1 78293-HF 10.03.2021 == |
,
105 G8304-890 3.04.2021 —
106 GF5789-345 | 3042021 | &3 -
Lnnnns] 107 LBNOOO-17 3.042021 | &3
108 MSN30175 28052021 | £33
109 SFA7382-18 28.05.2021 —
2096135 | 903783-NMS | 17.01.2022 —

XpaHeHue ob6bekToB CYB[ B
Ckana"p MXA.O:

= yMeHblUaeT pa3mep 6a3bl AaHHbIX

"  MOBbILAET ee NPOoN3BOANTENIbHOCTb

= CHWXaeT Bpems pe3epBHOro KONMpoBaHus
1 BOCCTaHOBNIEHUS

EcTb BO3MOXHOCTb co3aaBaTb OTUYXAaeMyto KOMNuto
XPaHUMbIX faHHbIX 4119 YAOBNeTBopeHns TpeboBaHmi LI

ong 6aHkoBckux 1C

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

1T
ID PN Date Object

_ 1 78293-HF 10.03.2021 Ccbinka 1
Postgres
105 G8304-890 3.042021 | Ccbinka 105
106 GF5789-345 3.04.2021 | Ccbinka 106
IS 107 LBNOOO-17 3.04.2021 | Ccbinka 107
108 MSN30175 28.05.2021 | Ccbinka 108
109 SFA7382-18 | 28.05.2021 | Ccbinka 109

2096135 | 903783-NMS | 17.01.2022 ; Ccbinka N
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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.scala-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

16



[Touemy 3aka3uunku BbibupatotT Ckana”p

[ny6okas nHTerpaumns n BCTpeyHasa onTumMmnsauuns
KOMMOHeHTOB O 1 MNKPOKOHTPONNEPOB:

Bbicovaniuas yCToON4YnMBOCTb
IKcTpemanbHag Npon3BoANTENbHOCTb

CTtabunbHble NokasaTenun Ha nNpenenbHbIX Harpyskax

CepuinHbi BbIMYCK, MOAOEPXKa U CEPBNCHOE 0bCNyXnBaHne 24*7
BbICTpoe pa3BepThiBaHME 1 BBOA B 9KCMyaTauuto

CooTBeTCTBIME TPEOOBAHNAM K KPUTUYHbBIM, BBICOKOHArPY>XXEHHbIM
NHPOPMALVIOHHBIM CUCTEMAM

CHwmxeHne coBokynHom ctonmocTuy BnageHuns (TCO)
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MALNHA XPAHEHWSA DAHHBIX

MALIVHA BA3 DAHHDBIX

ckana’p I | ckana’p
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