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WMHdopmaums, npencraBrieHHad B OOKYMEHTE, HOCUT WCKITOYUTESNTbHO WMHAOPMaLMOHHbIN
XapakTtep, SABMsIeTCA akTyarlbHOM Ha gaTy pa3MeLleHust.

TexHnyeckme xapakTepucTuKK, NPUBELEHHbIE B JOKYMEHTE — CMPaBOYHbIE U HE MOTYT CINYXUTb
OCHOBaHMEM ANs NPeTEeH3NN.

TexHnyeckme xapakTepucTUKM MOTyT OTNNYaTbCS OT NPUBEAEHHbIX BCMEACTBME MoguduKauum
n3genun.

TexHudeckne XapakTepuctmkm 1 KOMMNneKkrauud n3genun MOryT OblTb  N3MEHEHBI
npoun3BoaunTenem 6e3 yBeAOMITEHUA.

[lokyMeHT He gaBnseTca nyonvyHoM odepTon U He COAEPXKUT Kakmx-nnbo obasatenscTs
000 «CKAJTA-P».
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1. BBEOEHUE

MawwuHa xpaHeHus gaHHbIX Ckana”p MXA.0 npegHasHaveHa ONS CO34aHUSA rOPU3OHTalbHO
mMacwTabnpyemoro 06 bEKTHOrO XpaHunmia, coBmectTumoro ¢ Amazon S3.

S3 xpaHunuuie — 310 cepBUC XpaHeHMst QanmnoB ¢ AaHHbIMK B popmMe 00bekToB. OT 0ObIYHOTO
XpaHeHus bannoB xpaHeHne obbekToB B S3 XxpaHunuiie oTnuvaeTtcs bopMaTtoM XpaHeHwus,
HanuuMeMm MeTagaHHbIX W YHUKanbHbIX WAEHTUUKATOPOB OOBLEKTOB, KOTOpble AatoT
BO3MOXHOCTb OpraHmsauuMmM XpaHeHus Munnuapgos annoB, YTO He [JOCTYNHO Ang
OonbwKnHCTBa arnoBbiX xpaHunuw,. OOHOM UX akTyanbHbIX 3agady S3 xpaHunuvwa siBnsdertcs
NepeHoc B HEro MaccuMBOB He TabnuyHbIX OaHHbIX (GannoB, GUHApPHbIX OOBLEKTOB M T.M.)
13 pensumoHHblix CYB[ ansa noBbIWeHNs X Npon3BoaMTENbHOCTM U YNPOLLEHUS IKCNyaTauum.

OcHoBHbIMK NpenmyLiecTtBamn S3 xpaHunuwa MawuHbl XxpaHeHusa gaHHbix Ckana’ p MX[O.O
ABNAOTCS:

= Bblcokaa HageXHOCTb M OTKa30yCTOMYMBOCTb

= MacwTtabnpyemocTb — BO3MOXHOCTb CO34aHNSA XpPaHUIULL, NPaKTUYECKN
HeorpaHU4YeHHbIX pa3MmepoB

= XpaHeHune HeorpaHM4eHHOro KonnyectTsa 06 bEKTOB — OAHO U3 OCHOBHbIX
npevMMyLLecTB, JocTuraemoe bnarogaps Tomy, 4TO agpeca Aoctyna k obbekram
XpaHATCA B BMAE CCbINOK, a He KaK MMeHa

= Hanuune BepcHMOHHOCTM OGBHEKTOB

= [logoepxka MynbTUTEHAHTHOCTU

= Ob6ecneyeHne kaTacTpodOyCTONUYNBOCTM 3a CHET UCMONb30BaHNS reopennmkauuu;

= Knaccbl o6cnyxmBaHnsi — BO3MOXHOCTb NpW COXpaHeHMM o6bekTa onpeaensitb, Ha
Kakom Tune xpaHunuuwa oH byaeT nomeLleH

= Bbicokas a(p(peKkTMBHOCTL XpaHEHUs 3a CHET CcXXaTusa AaHHbIX

= WHTerpauusa c IAM n XKAM

= Ponesas mogenb goctyna

= B03MOXHOCTb AocTyna kK xpaHunuily no npotokony NFS

= Ob6ecneyeHne LENOCTHOCTM AaHHbIX HA YPOBHE XPaHUULL

B HacToswwmnn momeHT MawuHa xpaHeHust gaHHbiX Ckana’” p MX[O.0 ssnsaeTcs eAMHCTBEHHbIM
NpoOOYKTOM  POCCUMACKOrO  MpOM3BOACTBA, obecrneynBarowmm peanumsaumio  O0BLEKTHOro
XpaHunuLa npakTn4eckn noboro pasmepa n coBMectumoro ¢ Amazon S3.

HauvHaa c¢ 2014 roga npoayktbl Ckana™p nnaHOMEpHO pasBMBanuCb, MpeBpalasich
N3 cneumanbHbIX peLleHnn, NpeaHasHa4vYeHHbIX 418 NpoBangepoB MHTEPHET, B pacLUMPEHHble
CUCTEMbl KOopropaTMBHOrO knacca. Ha cerogHAwHun aeHb pewerus Ckanap aBngawTcs
6e3ycrnoBHbIMX NuaepamMm Ha POCCUMNCKOM PbIHKE KOPMNOpaTMBHbBIX CPEACTB BMpTyanu3auun
N XpaHEHUs OaHHbIX 3@ CYET CBOMX (OYHKLMOHAamNbHbLIX BO3MOXHOCTEW M LOBOMBbHO MPOCTbIX
NPOLIeCCOB BHEAPEHMS U IKCNyaTauumn.

BeeneHne 4n3 31
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2. OTNNWYUTESTIbHbLIE YEPTDI

1. HagexHoe xpaHeHne Bonblumnx 06BbEMOB JaHHbIX

O6bem xpaHeHusa gaHHbIX — go 8 NM6anTt Ha ogHy MawunHy
XpaHeHne HECKONbKMX KOMUI Ui ncnonb3oBaHmne TexHonorun Erasure Coding

I'IpopaGOTaHHble BapunaHTbl A51A TUNOBbIX I'IpI/lMeHeHI/lf/'I C pa3HbiMU Tpe6OBaHI/IFIM
K o6bemy XpaHeHunA n npon3sognTEsIbHOCTU

HacTtpanBaemas oTkaszoyctonunsocTb MawuHbl xpaHeHusa gaHHbix Ckana”p MX[O.O

3awmTa pennukaumen Ha reorpadmyeckn yaaneHHole knactepbl MawmHbI XpaHeHusA
AaHHbIX Ckana”p MXO.0

dopmupoBaHme kaTtacTpoOyCTONUNBLIX PELLEHWNN

2. Bbicokasi npon3BogmTensHOCTb

MponssoantenbHocTb g0 5000 onepauun/c (onss obbvekToB pasmepom 40 KbanT)
Ha Kaxabln y3en xpaHeHna MawuHbl xpaHeHusa gaHHbIx Ckana”p MX[O.0

ApXUTEKTYpHas ONTUMMU3aLUNSA NPON3BOANTENBHOCTH
CneuuarnbHble HACTPOMKM NporpamMmMHOro obecneyeHus
CbGanaHcupoBaHHbIA KOMMNIIEKT 060pyaoBaHNS

Mopoepxka MHoronoTo4Hom 3arpy3km (Multiload)

3. OTKa30yCTOMUYMBOCTb Ha BCEX YPOBHSAX

HapexHble koMnnekTyoLwme

Pe3epBupoBaHue 3Ha4nMMbIX KOMMNOHEHTOB Ha annapaTHOM ypoOBHE
ObecneyeHne 0TKa3oyCTOMYNBOCTM HA NPOrpaMMHOM ypPOBHE
ABTOMaTU4eckoe BOCCTaHOBMNEHNEe paboTocnocobHOCTM Npu cOONAX

HacTtponka [OOMEHOB OTKa30yCTOMYMBOCTU C Y4E€TOM (PU3MYECKOro pasMeLLeHuns
HakonuTenen

4.0ObecneyeHne ka4yecTBa Npu pasBepTbiBaHUMA

OnTuMmarnbHOCTb HACTPOeK, NPOBEepPEHHasn TecTaMm
ABTOMaTM3NPOBAHHOE pa3BepTbiBaHNE UCKITHOYAET YenoBeYeckme oLmnbku

CraHgapTu3aumns pasBepTbiBaHUS rapaHTUPYeT COOTBETCTBME pPELUEHUsi 3asiBIIEHHbIM
XapakTepucTmkam

5. HenpepbIBHbIN KOHTPOSTb COCTOSHUS

MonuTopuHr pabotocnocobHocTu MO xpaHunuwa n obopyaosaHus
MpenHacTpoeHHbIe MOPOroBble 3HAYEHNSA KPUTUYHBIX NapaMeTpoB

PasnunyHble kaHarnbl MHPOPMUPOBAHMS 06 OTKITOHEHUSIX

OTnuuuTenbHbIe YepTbl 5un3 3l
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6. [MbKne BO3MOXHOCTM AMNHNCTPNPOBAHNA

MpopaGoTaHHble pekoMeHaaLmMmM No BbINOMHEHWUIO OTAENbHbIX onepaLuui
Ncnonb3oBaHne NoaxodoB, yMEHbLLALWMX BEPOATHOCTb KPUTUYECKNX OLLIMBOK

BbinonHeHne nobbIX onepaunin agMUHUCTPUMpOBaHUS ©6e3 ocTaHoBkM MalwmHbl
XpaHeHnA paHHbix Ckana”“p MXO.0 u 6e3 npepbiBaHUA cepBUCA KOHEYHbIM
nonb3oBaTensam

WuTterpaums ¢ IAM n XKAM, BoamoxHa nHterpaums ¢ Active Directory/LDAP

7. Topoepkka akcnnyataumm

LleHTpanuaoBaHHasa noggeprkka pelueHmsi (04HO OKHO)

EanHast oTBETCTBEHHOCTL 3a BECb KOMMIIEKC

Bbinyck naTyen n pekomeHgawmm

Macnopt MawwuHbI xpaHeHus gaHHbix Ckana”p MX[.O B komnnekre

O6yyeHne nepcoHarna 3akasimka

8. AKOHOMUMYecKast aPPEKTUBHOCTb

Bbicokasi adhhEeKTUBHOCTb XpaHEHNS 3a CUET CKAaTUS OOBHEKTOB

OpraHmsaumsa Ha 0ase ogHon MawuHbl XpaHeHusi AaHHbIX Ckana’“p MXO.0
HECKOJTbKMX HE3aBUCHMMbIX CEPBUCOB (MYNIbTUTEHAHTHOCTbL)

BO3MOXHOCTb MOSTHOrO JIMUEeH3npoBaHNA €eMKOCTU XpaHeHuA Wwnn uncnofib3oBaHUA
noanncKM Ha onpeneneHHyrn eMKOCTb XpaHeHUA

COKpaLLI,eHHbIe CpOKM BBOAA B 3KCnJyaTauunto

Tonbko 060cHOBaHHO HEOBXOAMMbIE At KOPNOPATUBHBLIX PELLIEHWUIA KOMMOHEHTHI

9. AnbtepHatuBa Amazon S3 u Ceph Object Gateway

CoBmecTMMOCTL ¢ npoTokonioMm Amazon S3
CbanaHcupoBaHHbI Habop ynpaBngaloLWmMX KOMaHa U NpocToTa agMUHUCTPUPOBAHMUS
JlokanbHas peanusauma S3 B Bawem IO nnn yactHom obnake

KauecTtBo, noatTBepXaeHHoe OnbITOM NMPaKTU4YeCKoro npnMmeHeHunaA

OTnuuuTenbHbIe YepTbl 6un33l
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3. MPON3BOACTBO B POCCUUCKOU ®EOEPALIMU

Cneuymanuctamm komnanmm Ckana’p 6bina npoBedeHa cyuwecTBeHHas paboTa No Cco3faHuio
CXeM W KOHCTPYKTMBHOIO MUCMNonHeHna MawuHbl xpaHeHuMs paHHbix Ckana’p MXA.O,
OCHOBAHHOIO Ha NpUHUMNE MOLYNbHOCTU. Pe3ynbTatbl NpoBeAEHHON paboTbl Ha CErogHSLWHUI
AeHb HEe MMEIOT aHanoroB Ha pbiHke PO.

MawwuHa xpaHeHusi gaHHbIx Ckana”p MXO.O npucyTcTByeT B EAMHOM peecTpe pOCCUIACKOM
pagnoanekTpoHHon npogykumm MwuHnpomTopra P® (P3IM MIT) cornacHo [locTtaHoBReHUto
MpaButenbctBa PO Ne 878.

MawwnHa xpaHeHusa AaHHbIX Ckana”p MXO.O mMoxeT nocTaBnseTcs eanHbIM KOMMIIEKCOM,
OAHOWM HOMEHKNaTypHoW noauumnen kak NporpammHo-annapatHbein komnnekc (MAK). MNpu atom
MawwuHa coctouT M3 Habopa OTAeNnbHbIX MOAyNen (Kaxabld M3 KOTOPbIX Takke saBMsieTcs
nsgenunem B peectpe Pl MIT), yto o6ecnevmBaeT rmbkoCTb KOMMMAEKTaLUN 1 MOLAEPHU3ALNN
TOBapPHbLIMU NO3ULMSIMK U3 peecTpa.

MawuHa xpaHeHuna gaHHbIX Ckana’p MXO.0 npusHaHa npou3BegeHHbIM B PO ToBapowm,
B cooTtBeTcTBMM C [lpaBunamy BbigayM 3akmloyeHuss O NOATBEPXKAEHMM MPOM3BOACTBA
NMPOMBILUNEHHON MpoaykumMn Ha Tepputopun Poccunckon Pepepaunn, yTBEpKAEHHLIMU
noctaHosneHuem lNpasutenoctea oT 17 nons 2015 r. Ne 719.

MawwuHa xpaHeHuna gaHHbIx Ckana’ p MX[.O cooTBeTCTBYET NOCTAHOBNEHMIO [1paBnTenbcTBa
P® Ne 616 ot 30 anpensa 2020 r. o 3anpeTe Ha 3aKynky MMMOPTHOW pPaguoaneKTPOHHOM
NpoAyKkumm n noctaHosneHuto MNpasutensctea PP Ne 925 ot 16 ceHTabpa 2016 r. o npuoputete
POCCUNCKOWN paanoanekTpoHHow npogykummn B 30%.

MawwuHa xpaHeHus gaHHbIX Ckana’ p MX[O.O cooTBeTCTBYET NOCTaHOBMAEHMIO [paBuTensCcTBa
P® Ne 2013 u Ne 2014 ot 03 pgekabps 2020 r. o MMHMManNbHOW OOfe 3aKyrnok TOBapoOB
POCCUICKOro NPOMUCXOXAEHNS.

BHMMAHWE! PeectpoBoe HanucaHne HanmeHoBaHna MawwnHel CKAJIA-P MXO.O otnnyaetcsa
OT MapKEeTMHIOBOro HanNMcaHus ¢ NpMMeEHeHnemM ToBapHOro 3Haka Ckana’p.

ToBapHble no3vumn MawwnH n Mogynen npeactaBneHbl HUXe (Tabnvua 1).

Tabnuya 1. TosapHbie nosuyuu MawuH u Modynel

26.20.14.160. MNporpammHo-annapaTHble

KOMMIEKChl, CO3laHHbIe Ha cepBepax nnu

YCTPOMWCTBax, coaepXallne B CBOeM cocTaBe [ns MawuH
OAVH nnun 6onee BbIYNCIIUTENbHbIX Y3510B

26.20.14. MawmnHbl BblYUCTINTENbHbIE

3MEKTPOHHbIE UMdpoBbIE, NOCTaBNgAeMbIe

B BUAE CUCTEM AN aBTOMaTUYeCKON [ns Mogyneit
06paboTkM gaHHbIX

Hannune MawuHbl xpaHeHus paHHbix Ckana’p MXO.0 Ha cante rocygapCTBEHHOW
NH(POPMALIMOHHON CUCTEMbI MPOMBILLIIEHHOCTN MOKa3aHO Hwxke (PucyHok 1, dparmeHT
cTpaHuubl hitps://gisp.gov.ru/goods/#/product/3762648).

Mpounssoacteo B Poccuickon egepaunm 7un3 31
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r ]
LKATMOF nPOAYKUMMJ MalnHa XpaHEeHUs AaHHbIX Q

MawwuHa xpanenmna gannbix CKAJIA-P MXA.0
(PMBI.466535.002-365.01)

W [lo6aeuts B U3bpaHHOe ol 1obaBuTh K cpaBHeHuio

Haiin ananorv

locksa

PucyHok 1. MawuHa xpaHeHusi daHHbIx Ckanap MX.O Ha calime eocydapcmeeHHOU UHGhopMaUyUuOHHOU cucmemb!
npombiwneHHocmu (FMCI)

MogpobHasa mHdopmauua o MawmHax n Moaynsax MawuHbl XpaHeHMs AaHHbIX Ckana’'p
MXO.0, BKkMAOYEHHbIX B EOWHBIN  peecTp pPOCCUMIACKOM pPaguo3NeKTPOHHOW NPOaYKLMU,
npeactaeneHa B Tabnuuax Hwke (Tabnuua 2 n Tabnuua 3).

MawwuvHel n Mogynu pasnuyarotca ucnonHeHnem (kog .0X B HOMepe KOHCTPYKTOPCKOM
AokymeHTaummn). lNMpepnaraetcss Ha MOMEHT HamnmucaHuss OAaHHOrO AOKYMEHTa 6 WCMOJNTHEHUN,
pasnuyaoLLmnxXcs cepBepHOM nnaTtgopmon (MaTepUHCKON nnaTon nponssoactea PO).

Tabrnuua 2. lNModpobHas uHgopmauus o MawuHe xpaHeHusi daHHbIx Ckanap MX/L.O, eKnoYeHHbIX
e PO MINT

HanmeHoBaHune MalwwuHbI Koa nspenuns
(paspaboTaH cornacHo TexHu4eckum ycnosuam PMBI'.466535.002TY) no OKNA2

MawwwmHa xpaHeHunsa gaHHbeix CKAJTA-P MXO.0 (PMBI.466535.002-365.0x) 26.20.14.160

Tabrnuua 3. lNModpobHas uHpopmauus 06 ocHo8HbIX Modyrnisax MawuHbel xpaHeHUs1 0aHHbIx Ckana™p MX.O,
8Kto4YeHHbIx 8 POIT MIT

HaumeHoBaHue Mopgynsa Koa napnenus

(pa3paboTtaH cornacHo TexHu4yeckum ycnosusim PMBI.466535.002TY) no OKIA2

CKAIJIA-P BbasoBbinn moaynb (PMBIM.466535.003-10.0x) 26.20.14
CKAJIA-P Moaynb xpaHeHus (PMBI.466535.003-62.0x) 26.20.14
CKAJIA-P Mogynb kommyTauumn un xpaHenust (PMBI.466535.003-65.0x) 26.20.14
CKAJTA-P Ba3sosbliii Mmogynb arperaumn® (PMBIT.466535.003-11.0x) 26.20.14

! YeranasnuBaercs s MOAKIIOYEHUs K Ba3oBOMy MOJIYJIIO JOTIONHUTENBHBIX Molysiell KOMMyTallui ¥ XpaHEHHUs!

Mpounssoacteo B Poccuickon egepaunm 8wun3 31
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4. APXUTEKTYPA

MawwuHa xpaHeHuA gaHHbIX Ckana” p MX[O.O peanusyeTcs Ha y3nax ¢ apxuTekTypon x86-64
C YCTaHOBMEHHbIMW HaKONUTENSAMW, NpeAHasHavYeHHbIMU ONS XpaHeHUs AaHHbIX. ApXUTEKTypa
MawwuHbI npefcrasneHa Ha pucyHke (PucyHok 2).

3

Cepeunc
obbeKTHOrO
XpaHMAuwWa

———

PacnpeneneHHbIA
HE JMCKOBBIA
MaCCHE

o

PucyHok 2. Apxumekmypa MawuHbi xpaHeHusi OaHHbIx (Cxema eHympeHHel KoMMmymauuu)

MawwuHa xpaHeHus gaHHbix Ckana” p MX[.O BkntovaeT cregyolime OCHOBHbIE NOACUCTEMBbI:

= LWnwo3 S3 obecneynBaeT 6anaHCUpPOBKY 3anpocoB Mexay Yy3namu XpaHeHus Ans
obecnevyeHnss paBHOMEPHOW Harpys3ku Ha MaluuHy, BbINOMHSET CcXaTue OOBLEKTOB,
WHTEerpaumio ¢ nposangepamn ayteHTudukaumm (IAM), BO3MOXHOCTb MHTErpaumm
¢ LDAP unu Active Directory n paclumpeHHoe xypHanupoBaHue

= CepBuc GW saBndetcss KOMMNOHeHTOM, peanuaywowmm S3 APl gns nonb3oBateneu
o6bekTHOro xpaHunuwa. GW nonyyaet n obpabaTbiBaeT 3anpockbl, CPOpMMPOBaAHHbIE
C wucnonb3oBaHveM npotokona Amazon S3, BbINOMAHAET ayTeHTUduMKauuo
nonb3oBarternen S3 1 NpoBepky cnuckoB KoHTpons goctyna (ACL)

= Cepsuc OS obecneunBaeT xpaHeHne AaHHbIX OOBLEKTOB Ha pacnpeaeneHHOM ANCKOBOM
XpaHunue

= CepBuc OS obGecneuymBaloT XpaHEHME MeTafaHHbIX OOBLEKTOB, BKIIYAKLWUX UMS
obbekTa, ero pasmep, cnucok koHTpons goctyna (ACL), pacnonoxeHue, Bnagenbua
n ap.

= PacnpegeneHHoe UCKOBOE XpaHunuule npeacrtaenset cobown knactep ¢ hyHKLMOHANoM
obecneyeHns BbICOKOW [OCTYMHOCTU CNyx6 ©n AaHHbIX. PyHKUMOHAN BbICOKON

ApxutekTypa 9n3 3l
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AOCTYMHOCTWN 3agencTeyeTca M anst obecneyeHusi rapaHTUPOBaHHOM LOCTYMHOCTM
cepsucoB S3 (NS n OS) 3a cueT nx nepeHoca Ha paboTatoLume y3nbl B cnydae cbos yana,
Ha KOTOPOM OHK paboTanu.

MporpammMHbie KOMMNOHEHTbl MawuHbl XpaHeHuA pJaHHbix Ckana’p MXA.O0 3anyckawoTtcs
Ha y3nax Kak cepBuCbl, NO3TOMY Ans paboTbl cepBuca S3 He HYXHbl BUPTYyarnbHble cpenbl,
YTO yNpoLLaeT aKkcnnyaTaumo komnnekca. LLnw3 S3 peanuayetca Ha ABYX BblOeNEHHbIX y3nax
n paboTaeT B pexxmMe 0TKa3oyCTOMYMBOro KrnacTepa.
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5. CTPYKTYPA

MawwuHa xpaHeHus aaHHbIx Ckana’”p MXO.O vmeeT MoOynbHYO CTPYKTYPY, BKAOYAIOLLYHO
Moaynu xpaHeHus gaHHbix 1 Mogynu, obecneunBatowime cnyxebHble yHKUMA. B 3aBucnmocTn
OoT TpeboBaHU K NPOU3BOAUTENBHOCTU U €MKOCTM XpaHeHus MawunHbl XpaHeHUs AaHHbIX
Ckana”p MXO.O coctaB Moaynen KoHe4yHoro usgenus mMeHsietcds — MawuHa xpaHeHus
AaHHbIX Ckana”p MXO.0 MoxeT NOCTaBNATLCS B pa3HbIX UCMONTHEHUSIX.

MawwuHa xpaHeHnAa gaaHHbIX Ckana”p MXA.0 noctaBnsieTcs Kak roToBbI NPeaHaCTPOEHHbIN
KOMMMEKC, OOHAKo B Mpouecce akcnnyatauum coctas Moaynen MoXeT pacwmpaTtbcs Ans
NOBbILUEHNA €MKOCTU XpPaHUMBbIX JaHHbIX UM yBENUYEHNSA MPOU3BOAUTENBHOCTMW.

MawuHa xpaHeHuss pgaHHbix Ckana’p MX[O.O sBnsetcsa OTKa30yCTOMYMBBLIM KOMMIEKCOM,
AOMNyCKaLWMM eauHUYHbIe OTKasbl obopydoBaHus ©e3 notepu paboTtocnocobHocTu. [ns
cny4vaeB, Tpebywwmx peanusaumm kKatactpodoycTonumBocT, MawmHa XpaHeHUA [aHHbIX
Ckana”p MXMO.O npegoctaBngeT BO3MOXHOCTb CO3[aHMS KOMUU OaHHbIX Ha y4aneHHoW
nnowiagke c NCNonb30BaHWEM aCVMHXPOHHOW pennukauun (reopennukaums).
KaTtactpodoyctonunBoe pelweHne peanudyetca Ha 6ase aByx (n 6onee) MawmH xpaHeHus
AaHHbIX Ckana” p MX[.O0.

5.1 Moaynu MawunHbl XxpaHeHus aaHHbIX Ckana”p MXA.0

B coctae MawwuHbl xpaHeHusi AaHHbIX Ckana’p MXO.0 (PucyHok 3), B 3aBMCUMOCTMU
OT KOHUrypauum, MoryT BXoauTb criegytowme Mogynu:

= Bas3oBbIi MOAYb — LWACCK C YCTAHOBMEHHbIMY y3namu, peanuayroLmnmm 6a3osbit Habop
CepBMCOB, HEOOXoauMbIX Ans pabotel MawuHbI XpaHeHUa gaHHbix Ckana’*p MX[.O,
BKIHOYas obecneyeHne ceTeBom CBA3HOCTU 1 BanaHCMPOBKY 3anpoCcoB Nosb3oBaTenen

" MO,EI,yJ'II/I XpaHeHnA — COCTOAT U3 Yy3noB C YCTAHOBJIEHHbIMU HAKOMUTENAMMU,
npegHa3Ha4YeHHbIMU ONA XpaHeHUA OaHHbIX

= Mopaynu KOMMyTauumM 1 XpaHeHust — npeaHasHaveHbl Ans paclUMpPEHNst BO3MOXHOCTEN
BasoBoro moaynsa no nogknoyeHnio Moaynen xpaHeHus

= BasoBble MOAynu arperauMmM — cnyxaTt ans nogknioyveHus Moaynen KommyTaumm
N XpaHeHus k bazoBomy moaynto

WHTepKOHHEKT MX.0 HMHTepKOHHEKT
L (Nepsoe nneuo) =
100G ba30Bblii Mogyb 1006

Croiika 256
KoMMyTauMoHHOore |
mogyna

Croitka 256 MXA4.0
KOMMYTaLMOHHOIO (BTopoe naeyo,konua
Moayna nepsoro)

T
1
ol
21
2
@l
1
o
&
[}
—
1=
8
@

OtaenbHocToAWE@A OrpenbHocTOAWAA OtpenbHoCTOALLEA
crofika cTolKa cToiKa

KOMMYTaUMOHHBIN MOZY/b BasoBbIit MOaYNb KOMMYTaUMOHHBIA MOayNb

PucyHok 3. Cocmae MawuHbl xpaHeHusi 0aHHbIx Ckana™p MXA.0
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5.1.1 BbasoBbi MoAynb
5.1.1.1 O6wume cBepeHUd

Cxema basoBoro mogynsa npusegeHa Ha pucyHke (PUcyHok 4).

JOKOFHLKD

Crana®p MX0.0
Bazosblit MOgYyNb

+ kom
1
T
1
1
1
1

Hobosnremca
(exmrovan nepexmoyenue Uplink) 2
MOAYIA MPU HOALUL

[

2x

Ba . 1 Modyned Kommymayuu
| 30BbIX MOAYNA arperali 1 (2-0i Modynb A8 CEmU BHELUHEZD
N docmyna)
L
. [N
2x [~y - T
Yaen BHelWwHero goctyna i !
: 1
U 1
- 1
S 2x O e A mmm - h
=  ¥Y3en ceTeeoro E3aMMOLEMCTEMA | r 1
i o
1
I JononHutencHas
I

CTOMKa

| _ _-_- Mopgynu xpaHeHua T|D I
2x
Yaen BanaHcHMpOBKK

+0

PucyHok 4. Cxema bazosozo modyrns

B coctas basosoro Moayna BXoOAT crneayruine y3nbl:

* Y3nbl BHEWHEro Joctyna — Ang cetTu nonb3oBatenern MawuHbl XpaHeHUs OaHHbIX
Ckana”p MXA.0

= Y3nbl CETEBOro B3aMMoaenCTBMUA — BHYTPEHHUA CErMEHT (MHTEPKOHHEKT)

= Y3nbl 6anaHcmpoBkn — dyHKuun LWnosa S3

= CeTeBou y3en ynpaBneHus — criy>xebHbln KOMMYyTaTop MeHe)KMeHTa
BasoBbI MOaynb MOXeT ObITb MHTErpMpoBaH co cneayowmmm Moagynsamu:

= Moaynu XxpaHeHus — KOMMMEKTbl Y3NoB XpaHeHuss MalwuHbl XpaHeHUA AaHHbIX
Ckana”p MXA.0 ans paclumpeHns 06beMOB XpaHEHUS

= bBbasoBble mogynu arperauun — onuusa Ansa pacwmpeHns coctaBa MalwwKnHbI XpaHeHUs
AaHHbIx Ckana”p MX[.O, cpeacteamu ceTeBOro B3anMoaencTBus

Yanbl BHELWHero [ocTyna npeaHasHadeHbl Ans obecnevyeHns OTKa30yCTOMYMBOro AOCTyna
notpebutenen cepBuca XxpaHeHuss oObekToB K Moaynsam xpaHeHus. [logknioyeHue
nonb3oBaTenen OoCyLecTBNAETCA Yepe3 y3nbl GanaHCUPOBKWU, Ha KOTOPbIX ycTaHoBneHo MO
LWnto3 S3.
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Y3nbl CeTeBoro B3aumMoaencTBUS peanunayoT 0TKa3oyCTONYMBOE NOAKITHOYEHNE Y3M0B XpaHEeHNS
B €OMHYI0 CeTb (MHTEPKOHHEKT) ANs OpraHu3auMu pacnpefeneHHoOro AMCKOBOro MaccuBa,
obecrneymnBaroLLero xpaHeHne 06 bLEKTOB.

CeTeBon y3en ynpasneHus obecnedvvBaeT MNOAKMOYEHME BCEX annapaTtHbIX KOMMOHEHTOB
MawuHbl xpaHeHuMA AaHHbIX Ckana’p MXO.0 B ceTb HU3KOYPOBHEBOrO MOHWUTOPUHIa
N ynpasneHus.

CocTaB agMUHUCTPATOPOB — A1 KAXO0ro TEHAHT peannsyeTcs pofib agMUHUCTpPaTopa TEHaAHTA,
KOoTOopasa MoXeT OblTb Ha3HaYeHa OAHOMY UM HECKOSbKMM X U pasnmnyatoTCa YNCIIOM Y30B B UX
coctaBe — Tpu (Mogyne T) unm gsa (mogyns D). Moaynu vmeloT HOMEPHOW TUM, KOTOPbIN
onpegensetr ux MO3WULMOHMPOBAHWE AN 3ajavy  XpaHeHuss oObekToB (ObICTpbIN  npu
OrpaHMYEeHHOM nMpedenbHOM 00bemMe XpaHeHus, MeAneHHbIn npu  Gonbwnx obbemax,
cbanaHCUpoBaHHbIV U T.1.).

B coctas basoBoro moayns Bknto4aTcd, kak MUHUMYM, MO OgHOMY Moayrnto xpaHeuus T u D (gns
TMnoB moaynen 1-3, 5, 6) nnn 3 moaoynsa xpaHenusa T (onsa Tuna moayns 4). basobii mogynb
obecneunBaeT nogkntodeHne oT 5 go 26 ys3noB xpaHeHust 6e3 nogkntoveHnss Mopgynen
KOMMYTaLUN U XpaHeHMs!.

B coctaB basosoro mogynsa moryt Bxoaute Moaynu arperaumn, KOTOpble UCMOMb3YyTCA Npwu
pacwmnpeHun pecypcoB MawmnHbl XxpaHeHUa gaHHbix Ckana”p MX[O.O 3a cueT nogknoyeHus
AononHuTenbHbIX Mogynen KommyTauumn n XxpaHeHus.

5.1.1.2 XapaKkTepucTukm

basoBbli MOAyMnb MOCTaBMASAETCA B MOHTaXHOW CToMke (onumsi) BbicoTon 42U u rnybuHomn
He meHee 100 cm. XapakTepucTtukn bazoBoro mogynsa npuBeneHsl B Tabnuue Huke (Tabnuua 4).

Tabnuya 4. Xapakmepucmuku ba3ogozo mModynisi

KonunyectBo cBO6OAHbIX

HanmeHoBaHne Mogyns OHepronoTpebneHue (kBT) IOHWUTOB AJ1s1 MOHTaXa
Mogynewn xpaHeHus (U

HauanbHas koHurypauus 2,1

5.1.2 Mopaynu xpaHeHusi
5.1.2.1 O6wue cBegeHus

Moaynu xpaHeHnst MawuHbl xpaHeHus aaHHbIX Ckana” p MX[.O BbINONHAIOT OAHOBPEMEHHO
aBe pyHKumnn:

= QOpraHusauuilo pacnpefeneHHoro AMCKOBOrO MaccuBa AN XpaHeHUs OOBbEeKTOB
N MeTagaHHbIX

= O6ecneyeHne pgoctyna K obbekTam nonb3oBaTenen no MpOTOKOMy, COBMECTUMOMY
¢ Amazon S3

B coctaBe MawwmHbI xpaHeHus gaHHbix Ckana”p MXO.O moryT nocTaBnATbCS:
= Mogaynu xpaHeHus T, BKnovatoLmne Tpu yana xpaHeHusa (PucyHok 6)

= Mogaynu xpaHeHus D, Bkntovarowme ABa ysna xpaHeHus (PucyHok 5)
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Crana™p MX.0
Mogyns xpaHeHwa D
™n 1|2|3|4|5]6

2x
Vana xpadeHua Tun 1|2|3]4|5]|6

+NO
PucyHok 5. Modyrnb xpaHeHusi D

Crana’p MX1.0
Mogynb xpaHeHua T
mn 1|2|3]|4|5|6

3x
Vana xpaHenua Tun 1]2|3|4|5]6

+MO

PucyHok 6. Modyrnb xpaHeHusi T

MO/J,yJ'IVI XpaHeHUA npenctaBliieHbl B 6-x Tunax, npeaHasHavYeHHbIX OnA peann3aunn pa3HbiX
no TpGGOBaHVIFIM K MpPpOon3BOOUTESNTIbHOCTU N EMKOCTU XpaHEeHUA 3aaau.

5.1.2.2 XapaKTepucTuku

Mogynn xpaHeHus nocTaBnsawTca BMecTe ¢ basoBbiM mogynem unm B coctaBe Moayns
KOMMYTaUUN U XpaHeHUs, NpeaHasHa4YeHHoro Ans paclmpeHns eMKocTn XpaHeHus basosoro
moayns. MawuHa xpaHeHuA pAaHHbix Ckanap MXO.O MOXeT MMeTb HECKOSIbKO TUMOB
Mogynen xpaHeHWss B CBOEM COCTaBe, YTO MO3BOSISIET OpraHM3oBaTb XpaHeHWe O0BLEKTOB
C pasHbiMM Knaccamu obcnyxusaHua. Xapaktepuctuku Mogynen XpaHeHus npuBEAEHbI
B Tabnuvue Huxe (Tabnuua 5).

Tabnuya 5. Xapakmepucmuku Modynel xpaHeHusi

MonesHas OHepro- Tpebyemoe

. €MKOCTb | noTpebneHue MecTo Ans
HaumeroBaHne Moayns HaKonuTenel P A
MOHTaxa (U

Tun

Mogaynb xpaHeHus D tvn 1 SATA HDD
Mogaynb xpaHeHua T Tvn 1 SATA HDD
Moaynb xpaHeHust D Tnn 2 SATA SSD
Mogynb xpaHeHua T Tun 2 SATA SSD
Mogynb xpaHeHusa D tnn 3 SATA SSD
Mogaynb xpaHeHnua T Tvn 3 SATA SSD
Moaynb xpaHeHusa D tvn 4 SATA HDD
Mopaynb xpaHeHnua T Tvn 4 SATA HDD
Mogynb xpaHeHusa D Tnn 5 SATA SSD
Mogaynb xpaHeHua T Tvn 5 SATA SSD
Moaynb xpaHeHus D tvn 6 SATA SSD
Mogaynb xpaHeHua T Tvn 6 SATA SSD

oo bhbhoobr~,oopr~r,or~O D

15

MuHumanbHoe konuyectBo Mopynen xpaHeHus B cocTaBe MaluMHbI XpaHeHUsi AaHHbIX
Ckana”p MXA.0:
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=  [na tvnos 1-3, 5, 6: 1 mogynb xpaHeHus D + 1 moaynb xpaHeHua T
= [na tuna 4: 3 mogynsi xpaHeHus T.

Pexumbl obecneyeHns COXpaHHOCTU AaHHbIX B XpaHunuiie, onpeneneHHble ans Mogynen
XpaHeHus:

=  Mogynu xpaHeHuna D vnn T, Tun 1-3: MeTtog: npamasi pennukaumnsa gaHHbIX No popmyne
3:2 (3 Konmn BNOKOB AaHHbIX XPAHATCA CTPOro Ha pasHbIX y3rnax)

=  Mogynu xpaHeHus D unn T, Tun 4: 3awmTta n3bbiTouHbIM KoguposaHnem Erasure Coding
no dpopmyne 7+2 (5 pparmMeHToB AaHHbIX U 2 Grioka YETHOCTU, BCE Ha pasHbIX y3nax)

5.1.3 Moaynu KOMMyTaLU U XpPaHEeHUsA
5.1.3.1 O6wume cBepeHUd

Mogynu koMMyTaLmm U XpaHEHNs UCMOMNb3YOTCA AN paclUMPeHUst EMKOCTU XpaHeHnsa MawwunHbl
Ckana”"p MXO.O B cnyyasx, korga noptoBas eMKOCTb basoBoro moayns He nossonsieT
NOAKMYNTE AononHuTensHble Moaynu xpaHeHus. [1na ncnonb3oBaHua gobasnsemblx Moaynen
KOMMyTauun M XxpaHeHus B basoBbli Mogynb ycTaHaBMAMBAKOTCA [Be Napbl KOMMYTaTOPOB
Moaynen arperaumu, ogHa — Anst 00beanHeHMs Y3roB BHELLHEro AocTyna, a BTopas — Ans
00beanHeHNs y3noB CETEBOro B3aMMoOOeNCTBMS.

Cxema Mopaynsa koMmmyTauumn n xpaHeHus npeacrasreHa Ha pucyHke (PucyHok 7).

K bazoeomy
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PucyHok 7. Cxema Modyrns koMMymauyuu u XpaHeHust

Mopaynb KOMMYyTauMmn 1 XpaHeHs NpeaHa3HayeH TOrNMbKO ANs yBeNUYeHNs Yncna noakoveHHbIX
Moaynen xpaHeHus. Moaynb KoMMyTaumMm U XpaHeHus obecneyvmBaeT MOAKMOYEHME
0o 7 moaynen xpaHeHua T unn oo 11 moaynen xpaHeHuna D.
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Moaynb KOMMyTauuMuM U XpaHeHwus, No aHanorum ¢ bas3oBblM MoOAynem, BKIOYaeT ceTeBoe
obopyaoBaHve AN opraHusauum BHELHero AoCTyna, CeTu pacnpeaeneHHoro AMCKOBOro
MaccuBa, U CeTU ynpaBneHnd, KoTopble NOSKMNI0YaTCA K aHanornyHbiM cetsiMm basoBoro mogyns
yepes3 Moaynu arperaumn.

B coctaB Mogynsa koMmyTauuMm M XpaHeHWUst obsi3aTenbHO BKMOYEHO TpW y3na XpaHeHwus.
Tun Moayns KOMMyTauuuM M XpaHeHWst onpeaensieTcsl TUNOM YCTaHOBMEHHbIX B HEro y3roB
XpaHeHus.

5.1.3.2 XapakTepucTuku

Mogynb KOMMyTauun M XpaHeHust NOCTaBNSETCA B MOHTaXXHOW cTomnke (onuus) BeicoTon 42U
n rnybmHon He meHee 100 cm. Xapaktepuctukm Mogynen KOMMyTauum XpaHeHUs NPUBELEHbI
B Tabnuue Hmke (Tabnuua 6).

Tabnuya 6. Xapakmepucmuku Modynel KoMMymayuu u XpaHeHusi

Konnyecteo
lMonesHas OHepro- CBOOOAHbIX FOHUTOB
€MKOCTb notpebnexHve ONS MOHTaxa
(kBT) Moaynen xpaHeHus

HavmeHoBaHune Tun

Moayns HakonuTeneun (TE)

Moaynbe kommyTaumm

SATA HDD 117,6 2,3
N XpaHeHus Tvn 1
Moaynb kKoMmyTaummM ¢ +x sgp 25,8 1,9
N XpaHeHusa Tun 2
Moaynb kommyTaumm SATA SSD 51,6 1,9
N XpaHeHusa Tun 3 31
Moayne KoMMyTaum - g apa Hpp 274,4 2,3
N XpaHeHusa Tvn 4
Mogaynb kKomMmmyTaLmm SATA SSD 37,0 1,9
N XpaHeHusa Tun 5
Moaynb koMMyTaumn g apa ssp 74,0 1.9

M XpaHeHusd Tun 6

Pexxumbl obecneyeHuss COXpaHHOCTU [AaHHbIX, onpepeneHHole Ans Moagynei kommyTaumm
N XpaHeHUs MOBTOPSIOT NPUHLMIMLI U30LITOYHOCTU, ONMCaHHbIe paHee Ans Moaynen xpaHeHus:

= Mogynu kommyTaumm xpaHenuna tmn 1-3, 5, 6: 3 KonNumM gaHHbIX Ha pa3HbIX y3nax

= Moaynb koMmyTaumm xpaHeHus Tvn 4: 3awmTta n3bbiTOuHbIM KoanpoBaHnem Erasure
Coding 7+2 (7 doparMeHTOB faHHbIX 2 B1oKa YeTHOCTM Ha PasHbIX)

5.1.4 BbasoBble moaynu arperauuu
5.1.4.1 Obwume cBepeHUdA

basoBble moagynu  arperauuMm  COCTOAT M3  OTKA30yCTOMYMBLIX MNap KOMMYTaTopoB
N NpedHasHaveHbl ONs MOAKMIOYEHUS BHELLHUX M BHYTPEHHUX ceTen Mogynen kommyTaumm
n xpaHeHuss k basoBomy mopynio. [Mapa basoBbix Moaynen arperauumn obecnedvsaet
nogkntodeHne oo 6 Moagynen koMMyTaumm U XpaHeHus, He3aBMCUMbIM 06pa3oM 06beanHss
y3rbl BHELLUHEro A0CTyna, a Takke y3nbl CeTeBOro B3aMMOAEeNCTBUA (MHTEPKOHHEKT) MalunHbI
XpaHeHuA aaHHbIX Ckana” p MXA.0.

Cxema baszoBoro mogyns arperaumu npegcrasreHa Ha pucyHke (PUCyHOK 8).
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Crana™p MX0.0
BazoBwi Moaynbs arperaumm

2%
I: Y3na arperauvm

PucyHok 8. Cxema baszosozo Modyns agpezayuu
5.1.4.2 XapaKkTepuUcTuKku
Mogynu arperaumm npegHasHadeHbl Ans YyCTaHOBKM B BasoBbii MoAynb Mpu paclimpeHun

MawuHbl 1 ycTaHaBNMBaOTCA Napon. XapakTepucTukn ogHoro Moayns arperauumn npuBeaeHbl
B Tabnuue Hmke (Tabnuua 7).

Tabnuya 7. Xapakmepucmuku Modynsa agpezayuu

OHepronoTpebneHme KonnyectBo 3aHMMaeMbIX
HanmeHoBaHve Moayns
(kBT) IOHUTOB A4S MoHTaxa (U)

Moaynbe arperaumm 1,1 2

5.2 TlporpammHoe obecne4yeHue

B coctaBe MawwuHbl xpaHeHus pAaHHbix Ckana’p MXO.O wucnonb3yetcs cnegylowee
nporpammHoe obecneveHue:

= Ckana”p Cnektp.S3
= Ckana”p LUnto3 S3
= Ckana”p BusnoH

= Ckana”p eHOM

MO Ckana®p Cnektp.S3 npegHasHayeHO AnNsS OpraHM3auMm pacnpeaeneHHoro AMCKOBOro
maccuBa, obecneumBalollero xpaHeHne obbekToB 1 MHTepdenca AocTyna K 3Tum obbekTam,
COBMECTMMOrO ¢ NpoTokosiom Amazon S3.

MO Ckana™p LWnwo3 S3 npegHasHadyeHo ana obecnedeHns [OMOMHUTENBHOMO YPOBHS
6esonacHocT MawuHbl XxpaHeHus aaHHbIX Ckana” p MXA.O0.

MO Ckana®p Bu3MoH npegHasHa4YeHO ANSA KOHTPOSIS COCTOSIHMS KOMMOHEHTOB MalwunHbI
XpaHeHuA AaHHbIX Ckana” p MX[.O.

MO Ckana”p NeHom oGecneumBaeT ob6cnyXnMBaHMe annapaTHbIX U NPOrPaMMHbIX KOMMNOHEHTOB
MawuHbl XxpaHeHuAa paHHbIX Ckana” p MX[.O.

5.2.1 MO Ckana”p Cnektp.S3

5.2.1.1 PacnpegeneHHbIV AUCKOBbLIN MaccuB
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PacnpeaeneHHbI OUCKOBbBI MAacCuB co3gaeTcs Ha 6ase HakonuTenewn, yCTaHOBMNEHHbIX B Y35ibl
Moaynen xpaHeHus, 06beaUHEHHbIX C NCNOMNb30BaHMEM Y30B CeTeBOro B3ammogenctamsa. OT
PYHKLUMOHMPOBAHMST Y3MOB CETEBOro B3anMMOAEWCTBMS 3aBUCUT paboToOCNnOCOBGHOCTb BCEro
pacnpegeneHHoro JMCKOBOIro maccuBa, noaTomy OY€eHb BaXXHO NCKITIOYNTb
HECaHKLMOHNPOBAHHOE N3MEHEHNE HACTPOEK 3TUX Y3II0B.

,D,J'IH XpaHeHnA OaHHbIX B pachnpegeneHHoM OUCKOBOM MacCuMBE UCNONb3yeTCA ABE pPa3HbIX
TEXHOITOrnn:

= CosgaHue Konun 6510KoB AaHHbIX (PEnnKK)
= dopmMmnpoBaHNE KOHTPOSbHLIX CYMM (TexHornorusa koamposaHus Erasure Coding)

CosgaHune Konuir AaHHbIX npegnonaraeT 3anucb OOHMX W TeX Xe AaHHbIX Ha HaKonUTenw,
pasMelleHHble Ha pasHbix y3nax Moaynen xpaHeHus. Takad TEXHONOornsi MUCnorib3yeTcst
Ha Mogynax xpaHeHuss Tun 1-3, 5, 6. B npombllWNeHHON 3KcnnyaTauuMuM cosfaeTtcs ABe
AOMNONHUTENbHbIX KOMWUM 3anMUCaHHbIX AaHHbIX, T.€. BCEr0 XPaHUTCA TPW 3K3eMnnspa ogHuX N Tex
e [OaHHbIX, YTO MOo3BONSIET 6e3 NoTepu OaHHbIX NEPEXUTb NMOTEPHD OQHOBPEMEHHO OO ABYX
y3nos Moaynen xpaHeHus.

dopmMupoBaHmMe KOHTPOSbHbBIX CYMM npegnonaraeT AeneHne 3anucbiBaeMblX JaHHbIX Ha YacTy,
KOTOpble 3anuChbiBalOTCA Ha (puandeckn pasHble y3nbl Mogynen xpaHeHus. B gononHeHue
K 3anuMcaHHbIM 4YacTaAM pacCyYUTbIBAlOTCA [OBE KOHTPOSibHble CYyMMbl, KOTOpble Takke
3anucbIBalOTCS Ha pasHble y3nbl Mogynen xpaHeHus, He 3aHATble YacTaMU 3anncaHHbIX JaHHbIX.
MpuHUMN oYeHb NoxoX Ha npuHuMn pabotbl RAID 6. Takas TexHomorus Mcrnosnb3yeTcs Ha
Mogynsax xpaHeHusa Tun 4. 3a cueT co3gaHnsi ABYX KOHTPOJbHbBIX CYMM MPpU MCNOJTb30BaHUN 3TOWN
TEXHOMOrMM OTKa3 OOHOBPEMEHHO AByX y3noB Moaynen xpaHeHusa He npuBedeT K notepe
AaHHbIX.

lNpoueccbl BOCCTAHOBMEHUS KOMUW NpU aBapusix — peanu3oBaHbl Kak )OHOBLIE, CTapTYIOT
aBTOMaTMyecku, U B obwem criydyae He TpebylT BMellaTenbCTBa agMUHUCTPATOPOB (Kpome
cny4aeB 06CnyXMBaHUA 1 CnyvYaeB HEXBATKN Y3MOB UM MECTa Ha HUX).

TexHomnorns cosgaHus Komnuin OaHHbIX MMeeT Goree BbICOKY MPOM3BOAUTENBHOCTb, OOHAKO
o6nagalT BbICOKOW M3ObITOYHOCTbID. TexHomnoruss (OPMUPOBAHUSA  KOHTPOISbHBIX CYyMM
obnagaeT HEBLICOKOMN U3ObITOYHOCTLIO, HO MMEET 3aMeTHO Bonee HU3KYH NPOM3BOANTENBHOCTb
Ha onepauusx 3anucu.

5.2.1.2 XpaHunuiie o6LeKToB

MO Ckanap Cnektp.S3 npegoctasnseTt APl-nHtepderic, nogobHein nHtepgericy Amazon S3,
KOTOpbIA £BRASIETCA OOHUM W3 caMblX pacnpocTpaHeHHblx APIl-mHTepdencoB 0OBEKTHOro
xpanunuuwa. KoHeuyHble nonb3oBatenu moryt pabotatb ¢ MawuMHOW XpaHeHMA AaHHbIX
Ckana”p MX[O.O Tak e, kak oHM paboTatoT ¢ Amazon S3. MoXHO ucrnonb3oBaTb NPUBbLIYHbIE
npunoxenua ana S3 u npogormkaTte paboTy ¢ HUMKU Nocne Murpaumm gaHHblx 3 Amazon S3 Ha
MawwuHy xpaHeHus gaHHbIX Ckana”p MX[.0.

XpaHunuuie 06bEKTOB peanuayeT NHTepdENC, KOTOPbIN NO3BONAET yNpaBnsTb 4aHHbIMW B BUAE
006BHEKTOB (KaK B XpaHUIULLLE JaHHbIX TUNA «KY-3HaYeHe»), B NPOTMBOMOMOXHOCTb (hannam
B bannoBbix cuctemax unm 6rnokam B 6novHom xpaHunuue. Kaxgbin 06bekT B XpaHunuLle
COAEPXUT [aHHble M MeTagaHHble, KOTOpble €ro OnuUCbIBalT, a Takke YHUKambHbIN
naeHTUdUKATOP, NO3BOMAKOLWUIA HANTN OOBbEKT B XpaHuUnuLLe. XpaHunuile o6 beKTHbIX OaHHbIX
ONTMMU3NPOBAHO ANSA XpaHeHus MunnuapgoB ob6bektoB nwboro pasmepa ©Gnarogaps
COYEeTaHMIO OYEHb BbICOKOW MacLUTabupyemMoCTu C BbICOKOM JOCTYNMHOCTBIO M COrMacoBaHHOCTbIO
OaHHbIX.

Mo cpaBHEHMIO C APYTMUY TUMAMW XPaHWUIWLLL, KIKOYEBOE OTNNYME XPaHUNULLE OOGBEKTOB COCTOUT
B TOM, YTO 4YacTu 0O6beKTa HEMb3A U3MEHUTL. [pn n3MeHeHUn oGbekTa hopMUpyeTcs ero Hoeas
Bepcus, a cTapasi ocTaeTcsl JOCTYMNHON, eCrlv MHOe He NPeayCMOTPEHO MOMUTUKAMMU XpaHeHWs.
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M3meHeHne ob6bekTa kak eqMHOro Liefioro yctpaHseT npobnemy KOHIMKTOB, a 06bEKT C caMom
HeJaBHeNn METKON BPEMEHU CUMTAETCS TEKyLLEN BepCuen.

5.2.2 MO Ckana”?p Wno3 S3

MporpammHoe obecneyeHne Ckana’p LUnto3 S3 peanuayeT yHKUMOHaN, HeobxoauMbIn Ans
paboTbl MawuHbI, ONTUMM3ALMN XPaHEHUs [OaHHbIX W WHTerpauum c cepBucamm
NHOpPMaLMOHHOM Be30nacHOCTH:

" YHpaBneHme co3gaHnemM He3aBUCUMbIX JTOTMYECKNX CEPBUCOB (MyJ'IbTVITeHaHTHOCTb)

= Peanusaumn MexaHn3ma aBTOMaTU4eCcKoro cxxatus/pacnakoBkn 06 beKkToB, COXpaHaeMblX
B S3 xpaHunuuie Ha 6a3ze MawuHbl XxpaHeHus gaHHbix Ckana”p MX[O.0

= WHTerpauns nposanaepamu ayteHTudukaumm (IAM)
= Peanusauus poneson Mogenun ocTtyna K yHKUMSM yrnpaBneHus.
= PacwmpeHHoe XypHanvpoBaH/e 1 UHTerpauus ¢ BHELLHUMY cMcTeMamMu ayamTa

= Peanuzauma NFS wnt3a, Kk cepBucy S3, obGecneumBaioLiero BO3MOXHOCTb paboTbl
Cc KopsuvHon S3 no npotokony NFS (nonesHo nns noadepXkn yHacnegoBaHHbIX
NPUITOXEHWIA)

= BanaHcupoBka Harpysku mexay y3namum XpaHeHUs C KOHTpPonem ux SOCTYMHOCTU
5.2.2.1 MynbTUTEHaHTHOCTb

MO LUnto3 S3 obecneymBaeT BO3MOXHOCTb CO34aHMe TEHAHTOB Ha 6ase xpaHunuwa Ckana’p
MX[O.O. Tllog TeHaHTOM nogpasymMeBaeTCsl BblAENEHHOE JIOrMYecKoe MpPOCTPaHCTBO,
peanuaytoLlee CepBUC XPaHEHUS OaHHbIX C AOCTYNOM MO npoTokony S3 co cneylowmmm
YHUKanNbHbIMW NapameTpamMu:

= FQDN - nwmsa endpoint

" ypOBeHb OTKa30yCTOVIHMBOCTM — TexXHonorund, Kotopas 6y,1:|,eT ncnonb3oBaTbCA ON14
XpaHeHuA OOBbEKTOB: pennukauua nnm erasure coding;

= YpoBeHb XpaHEeHUs1 — NPUBSA3bIBAET XpPaHEHUE K onpeaerieHHoMy Habopy HakonuTenen
*  YpoBeHb U3BbLITOYHOCTU — NapamMeTpbl OTKa30yCTONYMBOCTHU

= TLS ceptudukat — MOXET WCMOoNb30BaTbCA CaMOMNOANUCaHHbLIN WNU  BblOAHHbIN
YLA,OCTOBEPSIOLLUM LLEHTPOM

= CocTaB agMUHUCTPATOPOB — ANS KaXAOro TEHAHT peanua3yeTcs pofib agMUHUCTpPaTopa
TEHaHTa, KOoTopasi MOXeT ObITb Ha3Ha4YeHa OHOMY MIN HECKOMNbKMM NOMb30oBaTeNsm

= [lpoCTpaHCTBO MMEH Nofb3oBaTenen
= [IpocTpaHcTBO MMeH kop3nH (bucket)

= [lpocTpaHCTBO MMEH OOBLEKTOB

5.2.2.2 PoneBasa mogenb

B Ckana’p Wnto3 S3 peanu3oBaHbl crieqyowme ponu:

= AZMUHUCTPAaTOpP MHAPACTPYKTYpbI
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= Ayamtop nHPacTpPyKTypbl
= AOMWHUCTPATOpP TEHaAHTa
= AyauTop TeHaHTa

PasgeneHvne NnonHOMo4YMIn Mexay 3TUMIN ponsiMmn NpuBeaeHbl B Tabnuue H1Xe.

Tabnuya 8. Poniesoe pasdesnieHue rnosiHomMo4vud

AOMUHUCTpaTOop AyauTtop AOoMunHUCTpaTop AyauTtop
MHAP-pPbI WHAOP-PbI TEHaHTa TEHaHTa

Onepauusi/oencrene

BbinonHaTb obwime

! t RIW R
HaCTPOMKN CUCTEMBI
HacTpoika napameTpoB
TeHaHTa

R/W R

lMpocmaTpuBaTh
CTaTUCTUKY MO TEHAHTaM

R/W R

MpocmatpuBaTh
obLecncTeMHble noru R R/W
(npmknagHown nor MO)

Ynctutb 06LI.|,eCVICTeMHbIe
Jiorm

R/W

Jlor pencrteus

a4MVHMCTPaTOPOB U

ayanTopoB B R R/W
agMVHUCTPATUBHOM

nHTepdeince

CospaBaTb TEHAHT R/W
YpanaTb TEHAHTbI R/W
Co3paBaTtb 6akeThl R/W R

HacTpowka napameTpos
OakeThl RIW R
YpanaTtb 6akeTsl R/W

CospaBaTb/6nokuposatb/ RIW
yaansaTb nons3osartenen

M MaTpuBaThb Iorn
pocmatpuBa o) R RIW
TeHaHTa

MNpocmaTtpusaThb R/W R
CTaTUCTUKY MO TEHAHTY,
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AOMUHUCTpaTOP Ayaontop AOMUHUCTpaTOP AyounTop

Onepauns/pencrame WHdP-pbI MHP-pPbI TeHaHTa TeHaHTa

adMUHUCTPAaTOpPOM
KOTOPOro OH ABNAeTCA

lMpocmaTpuBaTh
CUCTEMHbIE NOrN, R R/W
OTHOCSILLMECH K TEHAHTY

Jlor gpencrteus

agMuHuUcTpaTopa

TEHaHTOB MO TEHaHTY, R R/W
agMUHUCTPATOPOM

KOTOPOro OH ABnsAeTcs

lMpocmaTpuBath noru

. R R/W
nonb3oBaTenen TeHaHTa
YucTuTb cUCTEMHBbIE Norn
M nonb3oBaTesribckme foru R/W

TEeHaHTa

5.2.2.3 MexaHM3M aBTOMaTU4e€CKOro cxxaTtusi/pacnakoBku 06 bLEeKTOB

MexaHnam aBTOMATUYECKOrO CXaTus/pacnakoBkm OOBLEKTOB obecneymBaeT BO3MOXHOCTb
cxaTua/pacnakoBkm 00bHEKTOB «Ha neTy». [Insa obbekTos, cogepxawwmx XML, JSON mnnu npocto
TEKCT, cTeneHb cxXaTtus MmoxeT gocturatb 20-Tu.

®PyHKUMOHAN CXaTusi BKITOYAETCA B KOHCONMWU YMNpaBMeHUs AN KaxOoW OTAENbHOM KOP3MWHbI
(bucket). B cnyyae, ecnu B KOp3MHE XPaHATCS HeCKMMaeMble 00beKTbl, cxaTue MoxeT OblTb
OTKIMOYEHO.

5.2.3 MO Ckana”p Busnon

MawuHbl xpaHeHusa gaHHbix Ckana’p MXA.0 nocrtaBnsawTca CO CpeacTBamMmu MOHUTOPUHIA,
HACTPOEHHbIMW Ha KOHTPOMb XapakTepHbix Ana MawwH Ckana’p napameTpoB C 3agaHHbIMU
NOpOroBbIMN 3HAYEHNAMMW, NO3BOMAS U3 €ANHON KOHCOMNY NPOBOANTb NOSTHOLEHHbLIN MOHUTOPUHT
BCEX KOMMOHEHTOB MalwunHbI XpaHeHUA AaHHbIX Ckana” p MX[.O.

OcHoBHble OYHKLMOHAMNbHbLIE BO3MOXHOCTU:
= MoOHUTOPWHI cepBepHOro obopyaoBaHus
= MoHuWTOpPUWHI ceTeBoro obopyaoBaHus

= MOHUTOPWHI NPOrpPaMMHO-OMPEAENAEMOr0  XpaHUMLA W CEepBUCOB  OBGBLEKTHOrO
XpaHeHus

= LleHTpanusoBaHHOe XpaHeHue 1 aHanuns nor-gannos

" I'Iepenaqa OaHHbIX BO BHELLIHWE CUCTEMblI MOHUTOPUHIA.
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5.2.4 MO Ckana”p NeHom

Ckana”p eHOM — peLleHne, npegHasHa4YeHHOe 45151 yNpaBneHUs XXM3HEHHbIM Linknom MalumHbI
XpaHeHnA gaHHbIX Ckana” p MX[.0.

OcHoBHble npenmyuectsa Ckana” p NeHowm:

= YnpowaeT nogaepxky MawwuvH xpaHeHusa gaHHbIX Ckana’p MXA.0, ycTaHOBMEHHLIX Y
3aKasyuka, BKno4yas BONpoChbl O6HOBNEHNS KOMMNOHEHTOB

= CHuxaet Tpe6OBaHI/IFI K KBaJ'II/I(*)VIKaLI,I/WI KCcnnyaTmpyrowero MaLLIVIHy nepcoHana.

5.3 OTKa3oycTon4nmBOCTb

OTtkasoycTtonumBocTb MawmnHbl XxpaHeHusa AaHHbIX Ckana”p MXO.O gocturaetcs Habopom
TEXHOMOrMN, peann3oBaHHbIX Ha pasHbIX YPOBHAX MPOrpaMMHOro 1 annapaTtHoro obecneyvyeHus:

" I'IpmmeHeHMe OTKaSOyCTOIZ‘-WIBOFO pacnpeneneHHoro AONCKOBOro XpaHunnuiula,
He MMeloLLEero eaMHOM TOYKM OTKasa

= TexHonorusi BbICOKON OOCTYNHOCTU Anga cnyx6 cepuca umeH (NS) n cepuca xpaHeHus
(OS). Ctout Takke OTMETUTDb, YTO cepBuc Wwrto3a (GW) He xpaHUT COBCTBEHHbIX AAHHbBIX
N nepesanyckaeTcsa aBToMaTnyeckn npu cboe nnatgopmbl

= Hanuuune y3noB w0308 S3, opraHM3oBaHHbIX B KNacTep BbICOKOW AOCTYMHOCTU.

OTKa30yCTONYMBOCTb XpPaHEHNSA OaHHbIX 06ecnevmMBaeTCs 3a CYET XPaHEHUST HECKONbKMX KOMUIA
AaHHbIX Ha pasHblX y3nax Mogynen xpaHeHusa wunu npumeHeHus TexHonorun Erasure Coding
C pacnpeferneHMeMm 4acterh [aHHbIX M KOHTPOSbHbIX CYMM AaHHbIX MO pasHbiM Mogynam
XpaHeHus. Mcnonb3oBaHue nobON M3 3TUX TEXHOMOIMMN rapaHTUPYET COXPaHHOCTb OaHHbIX
npy OAHOBPEMEHHOM OTKa3e [0 ABYX y3noB Mopgynen XpaHeHus B TUMOBbLIX pPeLUeHUAX
MawuHbl XxpaHeHus gaHHbIX Ckana”p MXA.0.

Ha ypoBHe cnyx6 xpaHunuwa S3 ucnonb3yeTcd MexaHu3M aBTOMaTM4ecKoro nepesanycka
YyBCTBUTESNbHbIX K OTka3am cnyx6 NS n OS. B cnyyae Bbixoga u3 CTpos y3na XpaHeHus,
Ha KOTOPOM OHWU OYHKLMOHMPOBAHUS, CNYXObl aBTOMATUYECKN Mepe3anyckaloTcd Ha Apyrux
y3nax xpaHeHusi. Cnyxba GW He XxpaHuUT COOCTBEHHbIX [aHHbIX W aBTOMATUYECKU
nepesanyckaeTca npu cbosx y3rnoB XpaHeHWs.

Ona ncknioyeHnsa BO3MOXHOCTU MepeHanpaBneHns 3anpoca nonb3oBaTens K y3ny XpaHeHus,
BbileglemMy U3 cTpos, B coctaB MawwuHbl xpaHeHua AaHHbiX Ckana”p MXO.O BknoyeHb!
y3nbl LUnto3oB S3, KOTOpblE OCYLLECTBAAOT NOCTOAHHBIN KOHTPONb paboTocnocobHOCTM y3noB
XpaHeHUs 1 pacnpegensioT 3anpocbl Mosnib3oBaTenen TONbko Mexay paboTocnocobHbIMU
y3namum xpaHeHus.

Y3anbl Wno30B S3 opraHM3oBaHbl B KrnacTep BbICOKOW AOCTYMHOCTU.
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6. MOOEPHU3ALUA N OBCNTYXXUBAHUE

MawunHy xpaHeHus pAaHHbix Ckana’p MXO.O nerko obcnyxumBaTb U MOOEPHU3MPOBATD.
OCHOBHbIE BO3MOXHOCTH:

3ameHa BblleLwero n3 CTposi HakonuTens 6e3 ocTaHOBKW y3ra 1 KOMMNOHEHTOB cepBuca
S3

YpaneHne HopmanbHO (YHKUMOHMPYOLWEro Hakonutens (Hanpumep, ANns 3aMeHbl
Ha gpyron) 6e3 ocTaHOBKK y3na 1 KOMMOHEHTOB cepBuca S3

3ameHa Bbllegwero n3 CTpos yana xpaHeHust unum ysna 6anaHcmpoBku 6e3 oCTaHOBKM
MawwuHbl Ckana”p MX[O.0

HobaBneHne pononHuTensHoro Mopgyna xpaHeHnuss wnu  Mogyns  koMmyTaumm
N XpaHeHusa (ans yBenn4eHust eMKOCTU XpaHeHusl) 6e3 octaHoBkn MawwunHbl Ckana”p

mMXa.o0

BpeMmeHHbIlh BbiBOA M3 cocTaBa MawunHbl XpaHeHnsa aaHHbix Ckana”p MXO.O noboro
yana Moagynen xpaHeHua Ansi ero MOAEepHU3aunnm unm  npodunakTU4eckux u
pernameHTHbIX paboT 1 BO3BpaLleHNE ero B akTUBHbIN Nyrn 6e3 octaHoBkM MalunHbI.
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7. CUEHAPUN UCINOJIb3OBAHUA

Bnarogapsi cBoen yHuBepcanbHocTh, S3 xpaHunuwe Ha 6a3e MawwuHbl XpaHeHUs AaHHbIX
Ckana”p MXO.O moxeT Mcnonb3oBaTbCA ANS XpaHeHns dannoB (06bEKTOB) caMoro pasHoro
TvNa, BKIOYas:

= O6bekThl, KOTOpble paHee xpaHunucs B CYB[]

= PesepBHOe KonnpoBaHue (MONHOCTLIO COBMECTUMO € pg_probackup)

= KoHconugaumsi gaHHbIX, JOCTYN K KOTOPbIM OocyLuecTBnsieTcs no npotokony NFS
= PasHoobpasHble JOKYMEHTbI 1 nx 0bpasbl

= bonblwue gaHHble (big data)

= ApxuBbl U pe3epBHble KoMK

= CTaTu4Hble AaHHble BeO-canToB

= doTtorpadumn 1 BUOeO3annucu

To ectb S3 xpaHunuwe Ha 6a3e MawwuHbl XpaHeHuss gaHHbIx Ckana’p MXO.0 moxet
MCNONb30BaTbCA NPAKTUYECKM B NI0H6OM TEXHONOrMYECKOM npoLecce, NPUNoXeHUn Unm cepeuce,
roe TpebyeTtcsa xpaHeHMe 6onbloro konuvecTtea annoB unn GUHapHbIX 06 BHEKTOB.

S3 xpaHunuiia gatoT BO3MOXHOCTb MOBLICUTL NPOM3BOAUTENBHOCTb PELLEHWUI AN yNpaBneHus
AaHHbIMK 3a cYeT BblHOCA (QYHKLUUW XpaHeHusi BomnbluMx OOBLEeKTOB BO BHELLUHIOW CUCTEMY.
Hanpumep, npu ncnonb3osaHmm CYB[] Postgres, xpaHeHne 6onbLluoro yncna o6bLeKToB B CaMom
6ase yBenuuMBaeT ee pasmMep M CyLECTBEHHO CHWXaeT NPOU3BOAMTENbHOCTb. XpaHeHue
o6bekToB 3a npegenammn CYB[ Postgres B S3 xpaHunuue CyweCcTBEHHO YMeHbLUaeT 00bem
6a3sbl 1 NoBbLILLAET ee NPOM3BOANTENBHOCTb, MPU 3TOM OOCTYN K 0O6bEKTaM OCYLLIECTBsieTCs No
CTaTU4YHbIM CCbINTkaM, XpaHUMbIM B 6ase.

B cBA3n ¢ HeobBXO0AMMOCTBIO Nepexofa Ha TEXHONOorMu, cBo6oaHbIE OT CaHKLMWOHHBIX PUCKOB,
MawwuHa xpaHeHuss paHHbix Ckana“p MX[O.O, kak pPOCCUMIACKMA MpPOAYKT, SABMSETCSH
onTumanbHbIM pelweHneMm B obnactun mmnopTto3amelleHns, ocobeHHo B cBsa3ke ¢ MawmHamu
6a3 gaHHbIx Ckana” p Mb[.IM.

CyLLl,GCTByeT OBe TUMOBLIE CXEMbl MUCMONb3oBaHUS MalunHbI XpaHeHusa OaHHbIX CKana’\p

mMmxa.o:
= JlokanbHoe xpaHunuiie S3

= PacnpeneneHHoe xpaHunuiie S3 ¢ aCUHXPOHHOW reopennuKaumen.

7.1 JlokanbHoOe XpaHunuiye S3

JlokanbHoe XpaHunuwe S3 dBnAeTcA CTaH4apPTHbIM BapuaHTOM MCMOMb30BaHUA KOMMSEKca.
K OCHOBHbLIM JOCTOMHCTBAM OTHOCATCS:

= BO3MOXHOCTb CO34aHus XpaHmnuiy obbemom go 8 MNéant

=  BO3MOXHOCTb MOCTPOEHUS BbICOKOMPOM3BOAMUTENBHOIO KOMIIIEKCA CO CKOPOCTLIO
yTeHus/3anncu B aecaTtku oant/c

= Bo3MOXHOCTb peanusauumn apxmBa MakcumanbHoW emkocTn (8 [M6awnT) Bcero B Tpex
cTaHdapTHbIX CToMKax pasmepom 42U

* BbiCOkass yCcTOMYMBOCTb K €AWHWYHBIM  OTka3am  obopygoBaHus,  NpocToTa
BOCCTaHOBIeHus nocne cbos.

MawwnHa xpaHeHusa AaHHbIX Ckana’p MXO.O obecneuymBaeT BO3MOXHOCTb MCMNOMb30BaHUA
ogHoBpeMeHHO 4 TunoB Moaynen xpaHeHusi, KOTopble MOryT ObiTb WCNONb30OBaHbl A1
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OopraHM3auMn KraccoB XpaHeHusi 0O0bekToB S3 XpaHunuuia C UCMonb3oBaHMEM aTpubyTa
3anpoca:

x-amz-storage-class: [StorageClass]

OT0 no3BonseT co3aaBaTb peLleHusi, KoTopble obecnevmBaT ONTUMarnbHOe XpPaHeHNe AaHHbIX
C pasHbIMK YPOBHSIMU BOCTPEBOBaAHHOCTU NN peanuayoT NepapxM4eckuii NPUHLMN XpaHeHWs
06bekToB (PUCyHOK 9).

| . v
Crana*p Ad
=
P P D p
= SSDoT192Tb = HDD16Tb

*  BbICTPbIN *  MeaneHHbIi
= Huskad ctoumocTe B

= BhicoKada ctoumocTe ['b

PucyHok 9. Pa3nu4Hble ypo8HU XpaHeHUsi 06beKmos

[na co3gaHuWs pasHbiX YPOBHEN WUCMOMb3YHTCS pasHble Tunbl HakonuTenem W pasHble
TEXHOMNMOMMN XPaHEHUs! OaHHbIX, KOTOpble MO3BONAKT CO3[4aTb XPaHWNULLA C MPaKTUYECKU
NnaBHOW rpagaunein COOTHOLLEHMS NPOM3BOANTENBHOCTL/E€MKOCTb XPaHEHUS.

7.2 PacnpepeneHHoe xpaHunuuwe S3 ¢ aCUHXPOHHOM
reopennukauyuen

Heckonbko komnnekcos Ckana’p MX.O moryT 6biTb 06beANHEHBI B €QUHYI0 CUCTEMY, rAe eCTb
rONoBHOE 1 pe3epBHble XxpaHunuua S3. K 0CHOBHbIM JOCTOMHCTBAM TaKOro peLleHns OTHOCATCS:

= KaractpodoycToninsocTb

=  OTHOCUTENBHO HEBbICOKME TpeboBaHMA K KaHamny CBSi3W MexXay rOfOBHbIM
N pe3epBHbIMU XpaHWUMMLLLaMK

Cxema npepoctaBneHuns cepuca S3 pacnpegeneHHon cuctemon MawwmHbl XpaHEeHUA OaHHbIX
Ckana”p MXO.O koHe4yHbIM nonb3oBaTeNnsM MOXeT ObiTb peanu3oBaHa B pexumax active-
passive unu active-active. B nocnegHem criyqae nons3osatenv CMOryT OAHOBPEMEHHO U3MEHATL
00BbEKTblI Ha pasHbIX Nnowagkax u nocnegHen sepcven GyayT cumMTaTbCsl 00BbEKTbI C Gonee
no3gHen MeTKon BPEMEHM CO34aHUs.

B cny4yae koHconvaaumm Ha MawwuHe xpaHeHuMs paHHbIx Ckana’p MXA.O gaHHbIX, AoCTyn
K KOTOpbIM ocyulecTBngeTca no npotokony NFS, ucnornb3oBaHwe reopensivkaumm nossonut
peanu3oBaTb KaTacTpoOoyCTOMYMBOCTL AN 3TOr0 TuMa [AaHHbiX ©6e3  Mcnonb3oBaHus
AOMNONHUTENbHbLIX TEXHOMNOTNNA.

CueHapum ncnonb3oBaHnsA 25un3 31
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8. TMAHUPOBAHUE UHOPACTPYKTYPbI

Ona Bbibopa HeobGxoaMmon KoHdurypaumm MawuHbl MOXHO WCNONb30BaTh CreaylLwme
XapaKTepuUCTUKM No NpeaesnibHON EMKOCTU U NPON3BOANTENBHOCTY MallnHbI XpaHeHUA AaHHbIX
Ckana’p MX[O.O, 3agaBaemble wucnonb3oBaHnem Mogynen XxpaHeHust pasHoro Tuna,
npeacTaBneHHble B Tabnuue Huxke (Tabnuua 9).

Tabnuya 9. Xapakmepucmuku ro rpedesibHoU eMKocmu U rpoussodumeribHocmu MawuHbl XpaHeHUs
OaHHbIx Ckana™p MX/[.0

JocTmxumas eMKocTb NMpou3BoAUTENLHOCTD, NMpou3BoAUTENLHOCTD,
Ha oaHy MawunHy Ha TB xpaHeHus Ha Tb xpaHeHus

Tun . "
XpPaHeHUs AaHHbIX npu YTeHUn* o6 bLEKTOB npu YTeHUn* o6 bLEKTOB

40 Kb 5 Mb

1 56 on/c 9 on/c
2 1081 on/c 197 on/c
3 540 on/c 98 on/c
4 16 on/c 2 on/c
5 1020 on/c 189 on/c
6 525 onl/c 92 onlc

* [pouseodumernibHOCMb Npu 3anucu Huxe 8 1,3 pasa.

Ona wHTerpaumm MawunHbl XpaHeHMA paHHbix Ckanap MXO.0 B CywecTBYOLYHO
UT-nHdpacTpyKTypy HEOOXOAMMO BLINOMHUTL CrieayoLwme warm:

=  BblgenuTb BHyTpeHHUe IP-agpeca ans cetn pacnpeaeneHHoro gMCcKoBOro XxpaHunuia

= Bblgenutb IP-agpeca ans cetn goctyna MawuHbl xpaHeHus AaHHbIX Ckana”p

mMmxa.o
=  Bblgenutb IP-agpeca ansa cet ynpaBneHus

= [MpepoctaButb goctyn yanam MawuHbl xpaHeHua gaHHbIx Ckana’p MXO.0
K cepsucy BpemeHn NTP

= CdhopmmpoBaTb ums ansa cepenca S3

= CdopmmpoBaTtb cepTudmkaTt ¢ UCNOMNb30BaHMEM YAOCTOBEPSAIOLLEro LeHTpa unm
Bbl4aTb CAMOMNOANMCaHHbIV CepTUdUKAT ANs 3awwmTbl Tpaduka S3 (nogxoauT TONbKO
OS5 TOKanbHOro BapmMaHTa UCMNoNb30BaHUs).

[MnaHnpoBaHue NMHPACTPYKTYpPbI 26 n3 31
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9. rPAHUUBI NTIPUMEHUMOCTHU

MpumeHeHne MawmHbI XpaHeHUA aaHHbIX Ckana’ p MXA.0 (PucyHok 10) pekoMeHaoBaHO npu
BbIMOMHEHUN OAHOMO NN HECKOIBbKNX CReaytoLmx yCrnoBui:

HeobxoaumocTk opraHusaumm cepsmca S3 B YacTHOM obrnake

Peanunsaumsi BbICOKONPOM3BOAMTENBHOIO XpaHunuwa obbvektoB anga pasrpy3ku CYB[
(BbIHOC BLOB Ha BHelUHee xpaHunuLie)

3ameHa annoBbIX CEpPBMCOB B MH(OPMAUMOHHBLIX CUCTEMAX [ANs MNOBbILEHUA
6e30MacHOCTM U HAOEXHOCTU XpaHeHUsa (3a cYeT WMCMNONb30BaHWUA TEXHOSNOMMKU KIHY-
3Ha4YeHuns)

XpaHeHme pe3epBHbIX KONWK, BMECTO OUCKOBbBIX MAaCCUBOB U JIEHTOYHbIX HaKonuTenen

Peanusaums pacnpegeneHHbiXx XpaHunui, ¢ OOHOBPEMEHHbIM LOCTYNOM Ha pasHbIX
nnowagkax (katactpodOyCTOMUYMBOE XpPaHEHWE [OOKYMEHTOB/PE3epBHbLIX  KOMWUNA),
0e3 orpaHMyYeHnsa paccTosHMUS.

MawunHy xpaHeHus AaHHbix Ckana’p MXO.O uenecoobpasHO NPUMEHATb Npu 06bem
XpaHeHua aaHHbIx oT 40TE go 8l1b.

0,04 Mb ¢==) 8B

Hasop MawnHE ;Pﬂﬂﬂf_'*‘“ OEwem
ofi v A HHBIX \Kana p
Dmmﬂm MXILO KpaHeHuns
) 10076
' Mponyckxan
! cnocoBHoCTh

KaHana

MawmnHe! xpaHeHUA
AaHHbix Crana’p

Mx0.0

100 ME

YacTHoe obnako

PucyHok 10. 'paHuyb! npumeHumocmu MawuHbl xpaHeHus1 OaHHbIx Ckana™p MX.0
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10. TEXHUYECKAA NOOAEPXKA

lNocTaBka MawuHbI XpaHeHusA OaHHbIX Ckana’p mMxXg.o ocyLlecTBnseTcd
C npegBapuTenbHbiMU COOPKONW, TECTUPOBAHMEM W HACTPOMKOM 0BOpyaoBaHMsSt COrMacHO
TpeboBaHMsIM 3aka3udnka. KayectBeHHas nogaepxka MawuHbl XpaHeHusa paHHbix Ckana’p
MXO.0 obGecneuynBaeTcs eOWHbIMM CTaHOapTaMy rapaHTMAHOTO W MOCTrapaHTUMHOro
TEXHMYECKOro 06CnyXnBaHUs:

= [lakeT ycnyr no TeXxHM4YeCKon noaaepkKe Ha nepsbln rof BKAKOYEH B MOCTaBKY

= 3aKkasumnk MOXET BblOnpaTb NakeT B 6a30BOM pexmnme 9x5, unm B pacLULMPEHHOM peEXnmMe
24x7 (onumsa onsg KpUTMyYeckorm dyHKLMOHANbHOCTN)

= CpoK HavanbHO npuobpeTaemMon TEXHUYECKOW MOLAEPXKM MOXEeT ObiTb yBermMyeH
80 3-x 1 5-n neT, Takke QOCTyNHa NPONOHraums NoaAEPXKKM

CocTaB TUMOBbLIX NAKETOB YCNYr MO TEXHWYECKOW NoAAepXKKe NpeacTaBreH B Tabnuue Huxke
(Tabnmua 10).

Tabnuya 10. Nakemsi ycrye no mexHudeckou noddepxxke MawuHbl xpaHeHus daHHbIX Ckana’p MX/.O

Maket Maker
«9%5» «24%T»

«O6cnyxuBaHue komnnekca Ckanap B pexvme 9%5»

+ —

(B pabouee BpeMsi No pabounm gHSIM)
«O6cnyxuBaHue komnnekca Ckana’p B pexvme 24x7» . +
(KpyrnocyTo4Ho)
MpenoctaBneHne poctyna K cucteme perncrpauvum + +
3anpocoB/vHUMaeHToB Service Desk
MpepocTtaeneHne Joctyna K base 3HaHWN + +
no npogykram Ckana’p
MpepocTtaeneHne o6HOBMNEHUA nuueH3noHHoro [10 + +
Ckana’p
OnarHoctvka, aHanu3 U ycTpaHeHue npobnem
B paboTe komnsiekca Ckana’p, Bkniovas:

. + +

= yCTpaHeHue annapaTHbIX HEUCMNPaBHOCTEN
= TexHumdeckoe conpoBoxaeHue MO

KoHcynbTauum no pabote komnnekca Ckana’p + +
«3awmTa KOH(pnaeHuunansHon WHopmaLmm»
(HencnpaBHbIe HocuTEenu MHdopmMaumn He Onumsa Onuusa
BO3BpaLLaTca 3aka3vymkom)
3ameHa 1 peMoHT 060pya0BaHUA MO MECTY YCTaHOBKM + +
HocTtaBka o00oOpyaoBaHWss Ha 3amMeHy 3a c4yeT + +

nponssoaunTend
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Maket Maket

«9%5» «24x7»

PacLumpeHHble onummn obenyxmBaHms — 5

BpemeHa pearnpoBaHunda U OTKIMNKa, He bonee:

30 MUHyYT, 30 MUHyYT,
Bpems peructpaumm obpatieHmn paboumre vachl KpYrnocyTo4HO
(9%5) (24x%7)
B TeyeHune B TeueHune
MopkntodeHne cneuynanucTa K pelueHnto UHUMOEHTOB
_ 1 pabouyero yaca 1 vaca
KPUTUYHOTO M BbICOKOrO YPOBHEWN (9x5) (24x7)

MNpumedaHne K cpokam pemoHTa obopyaoBaHus

MawwuHa xpaHeHus gaHHbix Ckana” p MX[.O apxuTeKkTypHO SIBNSIeTCS YCTONYMBBLIM K BbIXO4Y
N3 CTPOSi OTAENbHbIX KOMMOHEHTOB M aXe Y3r0B, NO3TOMY HET HEOBXOAMMOCTH B
obecneyeHMn JOPOrocTosALLEro cepBmca CPOYHOro BOCCTaHOBIEHNst 060pyA0BaHUSA B TeYeHne
CyTOK 1 MeHee. B MawmnHe xpaHeHnA AaHHbIX Ckana” p MXA.0 npegycMoTpeHo, kak
MWUHUMYM, ABOMHOE pe3epBMpPOBaHME OCHOBHbBIX KOMMNOHEHTOB, NMO3BONAOLWEE COXPaHATb
AaHHble N paboTOCNOCOBHOCTbL AaXe NpU BbIXOAE M3 CTPOSA HECKOSbKMX ANCKOB U/UNK y3M0B.
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11. NOCTABKA U IMLEH3UPOBAHUE MO

KomaHga Ckana’p akTMBHO 3aHMMaeTCd pasBUTMEM nporpaMmMHbiX MpoaykToB MawunHbl
XpaHeHus AaHHbIX Ckana’p MXO.O. HanpaBneHus pasBuTua (POPMUPYIOTCA Ha OCHOBE
aHanusa MUpOBOro OMbiTa UCMOMb30BaHMSA CUCTEM NOSOBHOrO Kracca v NoXenaHun 3aka3ynkoB
N naptHepoB. HoBble GyHKUMM peanu3yloTca B (POpME MaXOPHbIX MU MUHOPHbLIX PEr30B:
Ma)OpPHbl€ penu3bl BbIMYCKATCA pa3 B KBapTarn, MWHOPHblE penu3bl BbiNycKalTCA npwu
HeobxoanmocTn ©Oonee ObICTPOro BBEAEHWS B 3IKCMfyaTauuilo HeOOMbLIMX  YiydLIEHNI
B CUCTEME.

MporpammHoe obecnedeHne Ckana”p CnekTp.S3, Ckana’p LWniw3 S3, Ckana”p BusuoH,
Ckana”p lFeHOM nocTaBnsieTCss UCKMOUMTENBbHO B cocTaBe MaluuHbl XpaHEeHUA LaHHbIX
Ckana” p MXA.0 v nuueH3npyeTca N0 METPMKAM KOMMJIEKCA B COOTBETCTBUM C €r0 pa3MepPOM.

11.1 BapuaHTbl NULEH3NPOBaHUSA
JlnueHsnpoeanue MO MawunHbl XpaHeHus gaHHbIXx Ckana”p MXO.0 nmeeT aBe peaakuuu:
=  @ukcmpoBaHHas — npunobpeTaeTcs GeccpoyHas NULIEH3NS

= BpeMeHHasi — nprobpeTaeTcs NULEH3NS HA Nepuos BPEMEHMN.

11.2 JlnueH3npoBaHue
B MawwuHe xpaHeHus gaHHbIX Ckana” p MX[.O noctaenawiTcs cnegyowme nMueH3nu:

= JlnueHsnmn MO Ckana”p Cnektp.S3
= JlnueHsmn MO Ckana”p Wnto3 S3
= JlnueHsmm MO Ckana”p BusnoH n Ckana™p NeHom

Ycnosus JMUEeH3npoBaHUA MOXXHO YTOYHUTBL NO 3anpocy Yepes3 HanX nNapTHepoOB.

MocTaBka n nuueHsnposaHue N0 30m3 31
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O KOMMNAHUN
KomnaHma Ckana“p — pa3paboTyMk M Npou3BOAMTENb MOAYMbHOW NnaTtgopmbl  Ans
NOCTPOEHUS KoprnopaTuBHOM UT-nHMppacTpyKkTyphbl. KomnaHus BLINOSIHAET  POsib

TEXHOJSOMMYECKOr0 KOHTPUOLIOTOpa N 00beanHSIET B 3KOCUCTEMY 25 mapTHEPOB — NUAEPOB B
CBOEM Knacce peLUeHuUi.

Ckana”p c 2015 roga BbinyckaeT nporpamMmHo-annapaTtHble Komnnekcbl (MawmuHbl) 1 cerogHsa
npeanaraeT LWMPOKMIN TEXHOSOMMYECKMIN CTEK ANS pelleHns 3adady BUpTyanusauumu, co3gaHus
TpaH3aKLUMOHHbLIX Ba3 gaHHbIX, XpaHEHUs1 MHOPMaUMM U aHanUTUYeckon obpaboTkn BonbLINX
o6bemoB AaHHbIX. [poaykTtel Ckana®p BknodeHbl B PeecTp NpOMBbIWNEHHOW MPOAYKLMK,
npounsBedeHHon Ha Tepputopumn Poccunckon depepaumn, n B EQMHBIA peecTp POCCUNCKMX
nporpamm ans 9BM v B[1.

MawunHbI CKana’\p ABNAOTCA CGpI/II7IHO BbllMyCkaeMbiM npeaHacTpoeHHbIMX KOMMNekcamMmn n
NOo3BONAKT OCYLLECTBINATb 6blCTpO€ pasBéprlBaHme 1 BBOA B 3KCnyaTauuio.

MogynbHbIA  NpyHUMN  obecrneynmBaeT MHTErpauuio  pasHOpOAdHbIX  KOMMoHeHToB  UT-
MHQPACTPYKTYPbI B €ANHYI0 NnaTgopMy NpeanpusTi, Koprnopaumn n Be4OMCTB.

EavHble nopaepxka n cepBmcHoe O6CJ'Iy)KI/IBaHVIe Ana BcexX NnpoaykrtoB NUHENKN CKana’\p oT
npounssoanTens obecneumBaloT onepaTtunBHoeE pas3pelleHne MHUMOEHTOB Ha CTblKe TEXHOMOMA.

[ononHuteneHas nHpopmauna — Ha cante www.skala-r.ru.
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