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WMHdopmaums, npencraBrieHHad B OOKYMEHTE, HOCUT WCKAKYUTESNTIbHO WHGOPMaLMOHHbIN
XapakTtep, SABMsIeTCA akTyarlbHOM Ha gaTy pa3MeLleHust.

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

TexHnyeckme xapakTepucTUkM MOryT OTNUYaTbCS OT NPUBEAEHHbIX BCreAcTBUe mMoaudurkaumm
n3genun.

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

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

BBegeHune 31n3 32



MawwuHa xpaHeHusa gaHHbix Ckana?p MX[.0. TexHu4yecknm o630p

1. BBEOEHUE

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

S3 xpaHunuiie — 3TO cepBUC XpaHeHnUss hannoB ¢ AaHHbIMK B hopme 06bekToB. OT 06bI4HOro
XpaHeHus annos xpaHeHne ob6bekToB B S3 xpaHunuuie otnudaetcs opmaToM XpaHEHWs,
HanuumeMm MeTagaHHblX W YHUKanbHbIX WAEHTUMUKATOPOB OOBLEKTOB, KOTOpble AatoT
BO3MOXHOCTb OpraHusauum XpaHeHus mMunnuapgos annos, 4YTO He [AOCTYynHO Ans
GonbluMHCTBA (hannoBbIX XpaHunuw,. OAHOM MX aKTyanbHbIX 3agad S3 xpaHunuiwia asnseTca
NMepeHoc B HEro MaccMBOB He TabnMyHbIX AaHHbIX (dannoB, OMHaApHbLIX OOBLEKTOB WU T.M.)
13 penaumoHHbix CYB[ ansa noBbIWeHNs nx NPon3BoAMTENBHOCTM M YNPOLLIEHMS SKCNyaTauum.

OcHoBHbIMK NpenmyLiecTBamn S3 xpaHunuwa MawunHbl XxpaHeHnsa gaHHbix Ckana’ p MX[O.O
ABNAOTCS:

= Bblcokad HageXHOCTb U OTKa30yCTOMYNBOCTD;

= MacwTtabnpyemocTb — BO3MOXHOCTb CO30aHNSA XPaHUITULL, NPaKTUYECKN
HeorpaHU4eHHbIX pa3Mepos;

= XpaHeHune HeorpaHM4eHHOro KonnyectTsa 06 bEeKTOB — OAHO U3 OCHOBHbIX
npevMMyLLecTB, JocTuraemoe 6narogaps Tomy, 4TO agpeca AoCTyna K obbekTam
XpaHATCA B BUAE CCbINOK, a HE KaK MMeHa;

= Hanuune BepCUMOHHOCTM OGBHEKTOB;

= [lopoepxka MynbTUTEHAHTHOCTY;

= Ob6ecneyeHne kaTacTpoPOyCTOMUYNBOCTM 3a CHET UCMONb30BaHNA reopensnkaumu;

= Knaccbl o6cnyxmBaHus;

= Bblcokonpoun3BoanTenbHoe xpaHeHme 60nbLIoro o6bema faHHbIX;

= Bbicokasa atp(peKkTMBHOCTL XpaHEHUS 3a CHET CXKaTUA OaHHbIX;

= WHTerpaumsa c IAM n JAM,;

= ObecneyeHne LeNoCTHOCTM AaHHbIX Ha YPOBHE XpPaHUIMLL,.

B HacTosAwwmnn momeHT MawuHa xpaHeHust gaHHbIX Ckana’ p MX[O.0 sBnsaeTcs eAMHCTBEHHbIM
NpoOOYKTOM  POCCUMACKOrO MpOM3BOACTBA, obecrneynBalowmm peanmsaumio  O0BLEKTHOro
XpaHunuLa npakTn4eckn noboro pasmepa n coBMectumoro ¢ Amazon S3.

HauvHaa c¢ 2014 roga npoayktbl Ckana™p nnaHOMEpHO passBMBanuCb, MpeBpaLasch
n3 cneymnanbHbIX peLleHui, NpegHa3HaYeHHbIX 1S9 NPoBanvAepoB MHTEPHET, B pacLUMpPEHHbIE
cucTeMbl KOprnopaTMBHOrO kKnacca. Ha cerogHsawHun geHb peweHua Ckanap asndatoTcs
0e3yCrnoBHbIMM NngepaMmy Ha POCCUMCKOM PbIHKE KOPMOpPaTMBHbLIX CPeacTB BMpTyanusauuu
N XpaHEHWs AaHHbIX 3@ CYET CBOUX (PYHKUMOHASMbHbLIX BO3MOXHOCTEW M OOBOSIBHO MPOCTbIX
NPOLIeCCOB BHEAPEHMS U KCNyaTauumn.
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2. OTNNWYUTESTIbHbLIE YEPTDI

1. HagexxHoe xpaHeHne 60nblUnX 00 beEMOB AaHHbIX

O6bem xpaHeHusa gaHHbIX — Ao 8 [M6anT Ha ogHy MalumHy XpaHeHus aHHbIX
XpaHeHne HeCKONbKMX KOMUIM Unn ncnorb3oBaHmne TexHonorun Erasure Coding

I'IpopaGOTaHHble BapunaHTbl A51A TUNOBbIX I'IpI/lMeHeHI/lf/'I C pa3HbiMH Tpe6OBaHI/IFIM
K o6bemy XpaHeHunAa n npon3sognTEsIbHOCTU

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

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

dopmupoBaHme KaTacTpoOyCTONUNBLIX pPeLLEHNI

2. Bbicokas NMnPON3BOAONTEIJIBHOCTb

MpousBoanTenbHocTb A0 5000 onepauun/c (ans obbektoB pa3mepom 40 Kb6anT)
Ha Kaxabln y3en xpaHeHna MawuHbl XxpaHeHusa gaHHbIX Ckana” p MX[O.0

ApXUTEKTYpHas ONTUMMU3aLUNSa NPON3BOANTENBHOCTH
CneumanbHble HaCTPOWMKM NpPorpaMmHoro obecneveHus
CbGanaHcupoBaHHbIA KOMMNIIEKT 060pyaoBaHNS

Mopoaepxka MHoronoTo4Hon 3arpy3skm (Multiload)

3. OTKa3oyCTONYMBOCTb Ha BCEX YPOBHSX

HapexHble komnnekTytowme

Pe3epBupoBaHue 3Ha4nMMbIX KOMMNOHEHTOB Ha annapaTHOM ypoOBHE
Ob6ecne4veHne 0TKasoyCTONYMBOCTMN HA MPOrpaMMHOM YPOBHE
ABTOMaTU4eCKOE BOCCTaHOBIEHNE paboTocnocobHOoCTM Npu cbosax

HacTtponka [JOMEHOB OTKa3OyCTOMYMBOCTUM C Y4eTOM (PU3MYECKOro pasMeLLeHuns
HakonuTenemn

4. ObecneyeHne kKa4yecTBa nNpu pasBepTbiBaHUMN

OnTMManbHOCTb HACTPOEK, NPOBEepPeHHasn TecTamm
ABTOMaTM3NPOBAHHOE pa3BepTbIBaHNE UCKTHOYAET YenoBeYeckme oLLnGKu

CrtaHgapTv3auusi pasBepTbiBaHUA rapaHTUpyeT COOTBETCTBME PELUEHUSI 3asiBNEHHbIM
XapakTepuctTukam

OTnuuuTenbHbIE YepTbl 5n3 32
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5. HenpepbIBHbIN KOHTPOMb COCTOSAAHUS

MoHuTOpUHr paboTocnocobHocTh MO xpaHunuiia n obopyaoBaHus
MpeaHacTPOEHHbIE NOPOroBble 3HAYEHUS KPUTUYHBIX NapaMeTpoB

PasnuyHble kaHanbl MHpopMMpoBaHMS 06 OTKIOHEHUSIX

6. MMbKne BO3MOXXHOCTN afMUHUCTPUPOBAHUS

MpopaboTaHHble pekoMeHAaLMKM MO BbINOMHEHWUIO OTAENbHbIX Onepauui
Ncnonb3oBaHne NoaxodoB, yMEHbLUAKLIMX BEPOATHOCTb KPUTUYECKUX OLLIMBOK

BbinonHeHne nobbix onepaumi  agMUHUCTPUpOBaHMS 6e3 ocTaHoBkM MaluMHbI
XpaHeHMA paHHbix Ckana“p MXO.0 u 6e3 npepbiBaHUS CepBUCA KOHEYHbIM
nonb3oBaTensiM

WHTterpaums ¢ IAM n JAM, Bo3aMoXHa nHterpaums ¢ Active Directory/LDAP

7. Tlopoepxkka akcnnyatayum

LleHTpanu3oBaHHasa noggepkka pelueHmst (04HO OKHO)

EnnHas oTBETCTBEHHOCTb 3a BECb KOMIMIIEKC

Bbinyck naTyen n pekomeHgawmm

Macnopt MawwuHbI XpaHeHUsa gaHHbIX Ckana” p MX[O.O B komnnekTe

O6y4yeHne nepcoHana 3akas4uvka

8. OkoHOoMMYeckast 3 PEeKTUBHOCTb

Bbicokas ath(peKTUBHOCTbL XpaHEHUS 3a CHET CxKaTusa 0O bEKTOB

OpraHmsauma Ha ©0ase ogHonm MawuHbl XpaHeHus paHHbix Ckana’p MX[O.0
HECKOJbKNX HE3aBUCUMMbIX CEPBUCOB (MYNbTUTEHAHTHOCTb)

BO3MOXHOCTb MOJSTHOrO JIMUEeH3npoBaHNA €eMKOCTU XpaHeHunAa wunn Kncnosib3oBaHUA
noanncKM Ha onpeneneHHyrn eMKOCTb XpaHeHUA

COKpaLLI,eHHbIe CpOKM BBOAA B 3KCnNyaTauunto

Tonbko 060cHOBaHHO HEOBXOAMMbIE AN KOPNOPATUBHbLIX PELUEHWUA KOMMOHEHTbI

9. AnbTepHatnea Amazon S3 un Ceph Object Gateway

CoBmecTMMOCTb € npoTokoriom Amazon S3
CbanaHcupoBaHHbI HAabop yNpaBnALWMX KOMaHg U NPOCToTa aAMUHUCTPUPOBAHMS
JlokanbHas peanusaums S3 B Bawem LIOM nnu yactHom obnake

Ka‘-IeCTBO, noaTeepXxXaeHHoe ONnbITOM MPaKTU4EeCKOro npnMeHeHunaA

OTnuuuTenbHbIE YepTbl 6 ns 32
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3. MPON3BOACTBO B POCCUUCKOU ®EOEPALIMU

Cneumanuctammn komnaHum Ckana’p Gbina npoBedeHa cywlecTBeHHas paboTa no co3gaHuto
CXeM W KOHCTPYKTMBHOIO MUCMNonHeHna MawuHbl xpaHeHuMs paHHbix Ckana’p MXA.O,
OCHOBAHHOIO Ha NpUHUMNE MOLYNbHOCTU. Pe3ynbTatbl NpoBeAEHHON paboTbl Ha CErogHSLHNI
AeHb HEe UMEIOT aHanoroB Ha pbiHke PO.

MawwuHa xpaHeHus gaHHbix Ckana”p MX[O.O npucyTtcTByeT B EAMHOM peecTpe pOCCUIACKOM
pagnoanekTpoHHon npogykumm MwuHnpomTopra P® (P3IM MIT) cornacHo [NocTtaHoBneHuto
MNpasutensctea PO Ne 878.

MawwnHa xpaHeHusa AaHHbIX Ckana”p MXO.O mMoXeT nocTaBnseTcs ednHbIM KOMIMIEKCOM,
OAHOW HOMEHKNaTypHoOW noauumnen kak NporpammHo-annapatHbein komnnekce (MAK). MNpu atom
MawwuHa coctont M3 Habopa OTAENbHbIX MoAynen (Kaxabll M3 KOTOPbLIX Takke SIBSeTCS
nsgenunem B peectpe Pl MIT), yto o6ecnevmBaeT rmbkoCTb KOMMMAEKTaLUN 1 MOAEPHU3ALNN
TOBapPHbLIMU NO3ULMSIMK U3 peecTpa.

MawwuHa xpaHeHus AaHHbIX Ckana’p MXO.O npusHaHa npousBefeHHbIM B PO ToBapowm,
B cooTBeTcTBMM C [lpaBunamm BblgayuM 3akfyeHus O NOATBEPXKOEeHUM MPOU3BOACTBA
NPOMBILUNEHHON NpodyKuum Ha TeppuTtopun Poccunckon Pegepaunn, yTBEPXKOEHHLIMU
noctaHoeneHunewm lNpasutenbctea oT 17 nons 2015 r. Ne 719.

MawwuHa xpaHeHua gaHHbIx Ckana” p MX[.O cooTBeTCTBYET NOCTAHOBNEHMIO [1paBnTenbcTBa
P® Ne 616 ot 30 anpensa 2020 r. o 3anpeTe Ha 3aKynky MMMOPTHOW pPaguoaneKTPOHHOM
npoAykumm n noctaHosneHuto MNpasutenbctea PP Ne 925 ot 16 ceHTabpsa 2016 r. o npuoputeTe
POCCUNCKOWN paanoanekTpoHHow npogykummn B 30%.

MawwuHa xpaHeHusa gaHHbIx Ckana’ p MX[.O cooTBeTCTBYET NOCTaHOBNEHMIO [1paBnTenbcTBa
P® Ne 2013 u Ne 2014 ot 03 pekabps 2020 r. o MMHMManNbHOW AOfe 3aKyrnok TOBapoB
POCCUNCKOTO NPOUCXOXOEHUS.

BHMMAHWME! PeectpoBoe HanucaHne HanmeHoBaHuss MawmnHbel CKAJIA-P MXO.O otnnyaetcsa
OT MapKEeTMHIOBOro HanNMcaHus ¢ NpMMeEHeHnemM ToBapHOro 3Haka Ckana’p.

ToBapHble nosvumn MawuvH 1 moaynen npeacrasneHsl Hke (Tabnuua 1).

Tabnuya 1. TosapHbie nozuyuu MawuH u modynel

Kog no OKINA 2 MpumeyvaHue

26.20.14.160. NMporpaMmmHo-annapaTtHble
KOMMMEKChI, CO3AaHHble Ha cepBepax uUnm
YCTPOWCTBAX, CoAepXallime B CBOEM COCTaBe Ans MaumH
OAVH UNK Bonee BbIYUCIINTENBHBIX Y3MOB

26.20.14. MawmnHbl BblMUCTIUTENbHbIE

3NEKTPOHHbIE UMPOBLIE, MOCTaBNAEMbIE 5
B BUAE CUCTEM s aBTOMaTUYECKON Ansi monynen
06paboTkM gaHHbIX

MponssoacTBo B poccumnckon ceaepauunm 7 n3 32
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Hannune MawwuHbl XxpaHeHus paHHbix Ckana’p MXO.0 Ha cante rocygapCTBEHHOM
WH(POPMALIMOHHOM CUCTEMbI MPOMBILLUNEHHOCTM MOKasaHo Hwke (PucyHok 1, dparmeHT
CcTpaHuubl hitps://gisp.gov.ru/goods/#/product/3762648).

r "
KATANOE MPOQY RN
v -

PucyHok 1. MawuHa xpaHeHusi 0aHHbIX Ckana™p MX/].O Ha catime eocydapcmeeHHOU
UHgopMayuoHHOU cucmemsbl npombiwneHHocmu (FTMCII)

MogpobHas mHpopmauusa o MawwuvHax u moaynsax MawuHbl XxpaHeHusi AaHHbix Ckana’p
MXO.0, BKkMAOYEHHbIX B EOWHLIN  peecTp pPOCCUMIACKOWM paguo3NeKTPOHHOW NPOaYKUMW,
npegcrasreHa B Tabnuuax HUXe (Tabnwuua 2 "
Tabnuua 3).

MawuvHel 1 mogynu pasnuyaroTca  ucnonHeHnem (kog .0X B HOMepe KOHCTPYKTOPCKOM
AokymeHTaummn). lMNMpepnaraetcsd Ha MOMEHT HanucaHus AaHHOrO AOKYMeHTa 6 WMCNOSIHEHUN,
pasnuyaroLLnXcs cepBepHO nnatdopmon (MaTepUHCKON nNnaTon npondeogctea Pd).

Tabnuya 2. lNodpobHas uHgpopmayus o MawuHe xpaHeHus 0aHHbIx Ckana™p MX/[.O, eKnto4YeHHbIX
e PO MriT

HaunmeHoBaHue MalUuuHbI Kop uspenus
no OKINAz2

(pa3paboTaH cornacHo TexHuyeckum ycnosusm PMBI.466535.002TY)

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

Tabnuya 3. NodpobHast uHgpopmauyusi 06 0CHOBHbIX MOAyrsax MawuHbl XpaHeHus 0aHHbIX Ckanap
MX/].O, exkntoyeHHbIx 8 P31 MIT

HaumeHoBaHue moaynsa Koo napenus
(paspaboTaH cornacHo TexHuueckum ycnoeusim PMBI.466535.002TY) no OKNA2
CKANA-P Ba3sosbin mogynb (PMBIM.466535.003-10.0x) 26.20.14
CKAJIA-P Mogynb xpaHeHust (PMBI.466535.003-62.0x) 26.20.14
CKANA-P Mogynb kommyTaumm n xpaHeHnusi (PMBI.466535.003-65.0x) 26.20.14

MponssoacTBo B poccumnckon ceaepauunm 8 ns 32
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CKANA-P Ba3sosbiit mogynb arperaumunt (PMBIT.466535.003-11.0x) 26.20.14

! VcTaHaBiIuBaeTcs JUIA IIOAKJTFOYCHUS K 6a30}30My MOAYJIHO JOMOJHUTCIbHBIX MOZlyJIeﬁ KOMMYTall U XpaHCHUA

MponssoacTBo B poccumnckon eaepaumnm 913 32
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4. APXUTEKTYPA

MawwuHa xpaHeHuA gaHHbIX Ckana’p MX[O.O peanusyeTcs Ha y3nax ¢ apxuTekTypon x86-64
C YCTaHOBJIIEHHbIMW HAKOMUTENSAMUW, NPeaHa3HaYeHHbIMU OIS XPaHEHUST OaHHbIX. APXUTEKTYpa
MaluvHbl XpaHeHust AaHHbIX NpeacTaBneHa Ha pucyHke (PyUcyHok 2).

:

-, 7

1 . I

1 . !
: v ! S -
;' _________ | e -+ 1 1
| |AM, AD, LDAP [# = == === === ===~ >  WmozS3 +————! Wmo253 |
1

1

Cepeuc
obbeKTHOro
XpPaHHAMLWWA

[ KnwmenT SD ]-1—b[ MDS ]
A A

PacnpefeneHHbIA
OWCKOBBIA
MACCHE

PucyHok 2. Apxumekmypa MawuHbi xpaHeHUs daHHbIX (Cxema eHympeHHel KoMMymauyuu)
MawwuHa xpaHeHusi gaHHbIX Ckana” p MX[.O BkntovaeT cnegyoLime 0OCHOBHbIE MOACUCTEMBI:

= W3 S3 obecneunBaeTr 6anaHCUPOBKY 3anpoCOB Mexay Yy3namu XpaHeHus Ans
obecneyeHnss paBHOMEPHOM Harpy3kum Ha MalnHy, BbINOMHAET cXaTue OOBLEeKTOoB,
WHTEerpaumio ¢ nposangepammn ayteHTudpukaumm (IAM), BO3MOXHOCTb MHTErpaumm
¢ LDAP unu Active Directory un paclumpeHHoe XypHanvpoBaHue

= CepBuc GW aBndetcss KOMMNOHEHTOM, peanu3ywwmm S3 APl gns nonb3oBatenen
0b6bekTHOro xpaHunuwa. GW nonyyaeT un obpabaTbiBaeT 3anpockbl, chopMMpoBaHHbIE
C ucnonb3oBaHWeM npoTtokona Amazon S3, BbINOMAHAET  ayTeHTuduKauuo
nonb3oBaTternen S3 1 NpoBepKy CNUCKOB KOHTpons goctyna (ACL)

= Y3en o6bekTOoB obGecneymBaeT XpaHeHWe [aHHbIX OBBLEKTOB Ha pacnpenerneHHoMm
AVCKOBOM XpaHUNuLe

ApxutekTypa 10 ns 32



MawwuHa xpaHeHusa gaHHbix Ckana?p MX[.0. TexHu4yecknm o630p

= Yanbl MMeH obecneymBaloT XpaHEeHWEe MeTafdaHHbIX OOBLEKTOB, BKIIHYAKOLWMNX UMS
ob6bekTa, ero pasmep, CnMcok koHTpona goctyna (ACL), pacnonoxenue, Bnagernbua
n ap.

= PacnpeaeneHHOe ANCKOBOE XpaHunuLe npeacTaBnsaeT cobon knactep ¢ PyHKLUMOHANoMm
obGecnevyeHns BbICOKOM [OOCTYNHOCTU CNyx0 W AaHHbIX. PyHKUMOHAN BbICOKON
AOCTYNHOCTW 3afencTByeTcs 1 aAng obecnevyeHns rapaHTUpPOBaHHOW AOCTYMHOCTU Cy>0
S3 (NS n OS) 3a cyeT ux nepeHoca Ha paboTtarowme y3nbl B cnyyae cbosa ysna,
Ha KOTOPOM OHK paboTanu.

MporpammMHble KOMMOHEHTHl MawuHbl XpaHeHUA AaHHbix Ckana’p MXA.O 3anyckaioTtca
Ha yanax Kak cnyxbbl, noaTomy ansa paboTbl cepBuca S3 He HyXXHbl BUPTyanbHble cpenpbl,
YTO ynpoLlaeT aKcnnyataumo komnnekca. Lno3 S3 peanuayetcsa Ha ABYX BblgeNeHHbIX y3nax
n paboTaeT B pexxmMe 0TKa3oyCTOMYMBOroO KrnacTepa.
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5. CTPYKTYPA

MawwuHa xpaHeHus aaHHbIx Ckana’”p MXO.O vmeeT MoOynbHYO CTPYKTYPY, BKAOYAIOLLYHO
MOAYM XpaHeHUs OaHHbIX U Mogynn, obecneymnBatowme cnyxebHble doyHKunn. B 3aBncnumocTn
OoT TpeboBaHUN K NPOU3BOAUTENBHOCTU M €MKOCTM XpaHeHus MalwunHbl XpaHeHUs AaHHbIX
Ckana”p MXO.O coctaB mMoaynenh KOHeyHoro msgenus meHdetca — MawwuHa xpaHeHusA
AaHHbIX Ckana”p MXO.0 MoxeT NOCTaBNATLCS B pa3HbIX UCMONTHEHUSIX.

MawwuHa xpaHeHus aaHHbIX Ckana”p MXO.O noctaenseTcs Kak rotoBbl NpeaHacTPOEHHbIN
KOMMMeKc, ofHako B npouecce aKchnyaTauun coctaB MOAYNen MOXeT paclumpatbes Ang
MOBbILLIEHNSA EMKOCTU XPaHUMbIX JaHHbIX UK yBENUYEHNS NPON3BOONTENBHOCTMW.

MawuHa xpaHeHuss pgaHHbix Ckana’p MX[O.O sBnsetca OTKa30yCTOMYMBBLIM KOMMIEKCOM,
AOMNyCKaKLWMM eanHNYHble OTKasbl obopygoBaHusa ©e3 noTtepu paboTtocnocobHocTu. [ns
cny4vaeB, Tpebywwmx peanusaumm kKatactpodoycTonumBocT, MawmHa XpaHeHUA [aHHbIX
Ckana”p MXMO.O npepoctaBngeT BO3MOXHOCTb CO3[0aHMS KOMUM [OaHHbIX Ha YyOaneHHoW
nnowiagke c NCNonb30BaHUEM aCVMHXPOHHOWM pennukauum (reopennukaums).
KaTtactpodoyctonunBoe pelleHne peanusyetcd Ha 6ase aByx (n 6onee) MawumH xpaHeHus
AaHHbIX Ckana” p MX[.O0.

5.1 Mopaynu MawuHbl XpaHeHUa AaaHHbIX Ckana”p MXO.0

B coctae MawwuHbl XxpaHeHusi gaHHbiX Ckana’p MXO.0 (PucyHok 3), B 3aBMCUMOCTU
OT KOHGUrypauum, MoryT BXOAUTb Crieaytowme Moaysu:

= BasoBbIi MOAYNb — LLIACCU C YCTAHOBIIEHHbIMM y3riaMu, peanuayoLwmnmm 6a3oBbi HAbop
cepBucoB, HeobxoaumMblx ana paboTtsl MawmnHbl XpaHeHna gaHHbIX Ckana’”p MX[O.O,
BKMNtovasi obecneveHme ceTeBon CBA3HOCTU N HanaHCMPOBKY 3anpocoB Nosib3oBaTenemn

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

= Moaynu KoMMyTauumM 1 XpaHeHust — npeaHasHaveHbl Ans paclUMPEHNsi BO3MOXHOCTEN
6a30B0ro Moay”nsi No NOAKMOYEHUIO MoaYNeN XpaHeH s

= bBasoBble Mogynu arperaumMm — crykat Ans NOAKMYEHUs MOAynen KoMMyTaumu
N XpaHeHus kK 6asoBoMy MoAayItO
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HOMMYTILIMON ISsA MOSYNM Hasoasi moayns HomamyTasina il MOZyTe

PucyHok 3. Cocmae MawuHbi xpaHeHusi 0aHHbIx Ckana™p MX/.0

5.1.1 Bba3soBbi MOAyNb
5.1.1.1 O6wume cBepgeHus

Cxema 6a3oBoro moayns npveegeHa Ha pucyHke (PyucyHok 4).

4 kcng 4
1 SokoEyuko
r T )
Crana”p MXJ.0 :
Bazoeblid moaynb 1 L S———
| (armouan nepermoverue Uplink) 2
7 x MOdVIA MPU HOTLL
- Modynell Kommymayuu
bazoBbIX MOAYAA arperaluy {2-i1 MOdYAL D18 CEMU BHEWHERD
docmyna)

JononanuteneHan
CTOHKa

| _ _-_- Mogynu xpaHenua T|D : : : :
2x
Yaen 6anaHcHpoBKK

Mogaynu

XpaHeHuA

+M0O

PucyHok 4. Cxema 6a308020 MOOyrisi
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B coctae 6a3oBoro moaynsi BXoasT crieayoLwme yanbi:

* Y3nbl BHELWHEro gocTyna — AN ceTu nonb3oBaTtenert MawuHbl XpaHeHUA AaHHbIX
Ckana”p MXA.0

= Y3nbl CETEBOro B3anMOLENCTBUS — BHYTPEHHUI CErMEHT (MHTEPKOHHEKT)

= Y3nbl 6anaHcmpoBkn — yHKuun Lnosa S3

= CeTeBov y3en ynpaBneHns — crnyXebHbli KOMMYTaToOp MEeHeKMEHTa
BaszoBbIi Moaynb MOXeT ObiTb MHTErPUPOBAH CO CrEAYLWMMU MOAYIIAMM:

= Mogynu XpaHeHus — KOMMMEKTbl Y3roB XpaHeHus MalwuHbl XpaHeHUsi AaHHbIX
Ckana” p MXA.0 ans paclumpeHns o6beMOB XpaHeHUs!

= basoBble MOAYNM arperauun — onumna Ans pacwmnpeHuns coctasa MawuWHbI XpaHEeHUA
AaHHbIXx Ckana” p MXO.0, cpeacTBammn ceTeBOro B3amMoaencTaus

Yanbl BHELWHero [ocTtyna npegHasHadeHbl Ans obecnevyeHns OTKa3oyCTOMYMBOro AocCTyna
notpebutenen cepBuca XpaHeHusi OOBLEKTOB K Mogynam XpaHeHus. [logkntoyeHue
nonb3oBaTenen ocyLLEeCcTBAsSETCA Yepes Yanbl 6anaHCUpoBKu.

Y3nbl cETEBOro B3anMOAENCTBUSA peanuayloT 0TKa3oyCTOMYMBOE NOAKMHOYEHME Y3MOB XpaHeHUs!
B eOMHYl0 CeTb (MHTEPKOHHEKT) Ans opraHu3aumu pacnpeernieHHoro AMCKOBOro MaccuBa,
obecrneynBaroLLEro XxpaHeHne 06 bLEKTOB.

Y3nbl 6anaHcmMpoBkn obecneunBatoT peanusauuio dyHkumni LLnosa S3.

CeTteBon y3en ynpasneHuss obecrnedvvBaeT MOAKMOYEHWEe BCEX annapaTHbIX KOMMNOHEHTOB
MawuHbl xpaHeHus paHHbix Ckana’p MXO.0 B ceTb HW3KOYPOBHEBOIO MOHWUTOPUHIa
N ynpasneHus.

Moaynu xpaHeHust obecnedmBaloT XpaHEHWe AaHHble W pasnuyalTCA YMCIIOM Y3I0B B MX
coctaBe — Tpu (Mogynb T) unm gea (mogynb D). Mogynu vmeoT HOMEPHOW TUM, KOTOPLIN
onpegensdet WX MO3MUMOHMPOBaAHME ANA 3agavy  XpaHeHns o6bekToB (BbICTpbIN  Mpu
OrpaHMYEHHOM TMpedenbHOM 00beMe XpaHeHus, MeANeHHbI npu  Gonblnx obbemax,
cbanaHCcnpoBaHHbIN U T.1.).

B cocTtaB 6a3oBoro moayns BKOYaTCH, Kak MUHUMYM, NOo 0gHOMY Moaynto xpaHenus T u D (ans
TvnoB moaynen 1-3, 5, 6) unu 3 moayna xpaHenua T (ona tuna moayns 4). basosbii Moaynb
obecne4ynBaeT nogkntoveHne ot 5 g0 26 y3noB XxpaHeHwss 6e3 nogkniveHus moaynen
KOMMYyTauun 1 XpaHeHus.

B coctaB 6a3oBoro mogynsi MOryT BXOAUTb MOAYNW arperauun, KOTopble UCNONb3YKTCS Npwu
pacwupeHun pecypcoB MawmHbl xpaHeHus aaHHbix Ckana”p MXA.0 3a cyeT nogkntoveHus
AOMNOSTHUTENbHBIX MOAYIIEN KOMMYTALMU U XPaHEHUS.

5.1.1.2 XapaKkTtepucTuku

Bas3oBbIn MOOyrnb MOCTaBNSETCA B MOHTaXHOW cTonke (onuus) BbicoTon 42U un rnybuHon
He meHee 100 cM. XapakTepucTukm 6asoBoro moayns npmeedeHsl B Tabnuue Hwke (Tabnuua 4).
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Tabnuya 4. Xapakmepucmuku 6a308020 MOOY/Isi

KonunyectBo cBO6OAHbIX
HaumeHoBaHue moayns OHepronoTpebneHue (kBT) | OHATOB AnNs MOHTaxa

Mogyneun xpaHeHus (U)
HavanbHasa koHdurypaums 2,1 33

5.1.2 Mopaynu xpaHeHusi
5.1.2.1 O6wue cBeaeHus
Mogynun xpaHeHns MawunHbl xpaHeHnsa aaHHbIX Ckana” p MX[.O BbiNnonHAKT OQHOBPEMEHHO

ase (hyHKumn:

= QOpraHusauuilo pacrnpeneneHHoro AMCKOBOrO MaccuBa AN XpaHeHUs OGBbeKkToB
N MeTagaHHbIX

= (Ob6ecne4vyeHne goctyna Kk obObekTam nonb3oBaTesien Mno MNPOTOKONY, COBMECTUMOMY
¢ Amazon S3

B coctaBe MawwuHbI XxpaHeHus gaHHbix Ckana” p MXO.O moryT nocTaBnATbCS:
=  Mopgynu xpaHeHus T, Bkrovarowme Tpu yana xpaHeHmsi (PUcyHok 6)
=  Mopgynu xpaHeHus D, BkntovatoLme aga ysna xpaHeHusi (PUCyHoOK 5)
Crana”™p MX.0

Mogaynb xpaHeHua D
™n 1|2|3|4]|5|6

2x
Ysna xpadenua tun 1|2|3]4|5|6

+M0
PucyHok 5. Modynb xpaHeHusi D
Crana”p MX1.0
Mogyne XxpaHeHma T
™n1|2|3|4]|5|6
3x
Ysna xpaHenua Tun 1|2|3]4|5|6

‘+I'ID
PucyHok 6. Modynb xpaHeHusi T

MO,EI,yJ'IVI XpaHeHuda npeacrasBlieHbl B 6-X TvNax, npegHasHadYeHHbIX 4S9 peanu3auum pasHbIX
no TpGGOBaHI/IﬂM K Mpon3BOOUTESNIbHOCTU N €EMKOCTU XpaHeHUdA 3aaau.

5.1.2.2 XapaKkTepucTuku
Moaynu XxpaHeHusi nocTaBnsAlwTCA BMecTe ¢ 6a3oBbIM Mogynem wnu B cocTaBe Moayns

KOMMyTauum 1 XpaHeHus, npegHasHa4YeHHoro Ansa paclumpeHms eMKOCTU XpaHeHus 6a3oBoro
moayns. MawwmHa xpaHeHus paHHbix Ckana’p MXO.0 MOXeT MMeTb HECKOMbKO TUMOB

CtpykTypa 15u3 32



MawwuHa xpaHeHusa gaHHbix Ckana?p MX[.0. TexHu4yecknm o630p

Moaynen XpaHeHWss B CBOEM COCTaBe, YTO MO3BOSISIET OpraHM3oBaTb XpaHEeHWe OOBLEKTOB
C pasHbiMM Knaccamu o6CnyxuBaHuUsl. XapakTePUCTUKM MOOYNen XpaHeHusi MpuBeAEHbI
B Tabnuue Huxe (Tabnuua 5).

Tabnuya 5. Xapakmepucmuku mModyrneli XpaHeHUsI

Tun Mone3Han 3He6pro- Tpebyemoe

. eMKOCTb | noTpebneHue MecTO Ans

HaumeHoBaHWe MOAYNSl | HakonuTenew B) p(KBT) worrranca (U)
Mogynb xpaHeHus D tvn 1 SATA HDD 78,4 1,2 4
Mogynb xpaHeHua T tuvn 1 SATA HDD 117,6 1.8 6
Mogynb xpaHeHus D tun 2 SATA SSD 17,2 1 4
Mogynb xpaHeHua T Tun 2 SATA SSD 25,8 15 6
Moaynb xpaHeHusi D Tmn 3 SATA SSD 34,4 1 4
Moaynb xpaHeHna T tin 3 SATA SSD 51,6 1,5 6
Mogynb xpaHeHusa D tnn 4 SATA HDD 182,9 1,2 4
Moaynb xpaHeHunsa T Tin 4 SATA HDD 2744 1,8 6
Moaynb xpaHeHust D Tmn 5 SATA SSD 24,7 1 4
Moaynb xpaHeHna T tmn 5 SATA SSD 37,0 1,5 6
Moaynb xpaHeHusi D Tmn 6 SATA SSD 59,4 1 4
Mogynb xpaHeHua T Tvn 6 SATA SSD 74,0 1,5 6

MuHMManbHOe KONMMYEecTBO MoAynen XpaHeHus B cocTaBe MalumHbl XpaHeHUs AaHHbIX
Ckana”p MX0.0:

= [Mnsa tnnos 1-3, 5, 6: 1 moaynb xpaHeHus D + 1 moaynb xpaHeHna T
= [na tuna 4: 3 mogyns xpaHeHus T.

Pexxumbl obecneyeHuss COXpPaHHOCTU AaHHbIX B XpaHuUnuwie, onpenerieHHble Ans Mmoayren
XpaHeHus:

= Mogynu xpaHeHna D vnu T, Tnn 1-3: MeTtoa: npamas pennukaunsa AaHHbIX Mo opmyne
3:2 (3 Konmm BNOKOB AaHHbIX XPAHATCHA CTPOro Ha pasHbIX y3nax)

= Moaynu xpaHeHus D nnn T, Tun 4: 3awmTta n3bbiTouHbIM KogupoBaHuem Erasure Coding
no cpopmyne 7+2 (5 pparmMeHToB AaHHbIX U 2 Brioka YETHOCTU, BCE HA pPa3HbIX y3nax)

5.1.3 Moaynu kommyTauum n XxpaHeHus

5.1.3.1 O6wume cBepeHUd

MoZaynu KoMMyTaLMn U XpaHEeHMs UICMONb3YIOTCA AN PaCLUMPEHUS EMKOCTU XpaHeHnst MalmrHbI
XpaHeHus aaHHbIX Ckana” p MX[.0 B crnyyasx, korga noptoBasi EMKOCTb 6a30BOro Moayns He
No3BoNnsieT MOAKMYUTL  OOMOSIHUTENbHbIE  MOAYNM  XpaHeHusi. [nsa  Mcnorb3oBaHus
AoGaensieMbIx MoZyren KOMMyTauum U XpaHeHust B 6a30BbIi MoZyrb YCTaHaBnMBalTCcs ABe
napbl KOMMYTaTOPOB MoAYyNe arperauun, ogHa — Ans 0GbeanHEeHNs Y3NoB BHELLHEro A0CTyNa,
a BTopas — Ans 06beanHeHns y3rnoB CeTEBOro B3auMoAeNCcTBUs.

Cxema mogyns KOMMyTauMu U XpaHeHUst npeacTaBneHa Ha pucyHke (PUCyHOK 7).
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K bazoeomy
moayno
arperawmn
(e Bazosom)

Kena
Sokazyura

Crana”p MX0.0
Moaynb KoMMYTaLLKMK U XpaHeHWA THN
1|2|3]4|5]6

2x -—— -
Y3en BHeWHero 4oCTyna

L s ettt

2x .

Yzen ceTeBoro B2aMMOJENCTBMA  ————

ﬂOI’I ONHHUTENbHEA

Ix cToiiKa

XpaHeHuA
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+M0

PucyHok 7. Cxema MoOyisi KOMMymauuu U XpaHeHUusi

Moaynb KoMMyTauUun U XpaHeHus NpeaHasHayYeH TONbKO AS18 yBENUYEHUS YUCa NOAKMIOYEHHbIX
mMoaynen XxpaHenus. Moaynb KoMMmyTaumm U xpaHeHus obecneymBaeT MNOAKMYEHME
0o 7 mogynen xpaHeHua T vunn oo 11 moayrnen xpaHeHuna D.

Moaynb KOMMyTauuMM M XpaHeHus, No aHanorum ¢ Ga3oBbIM MOAyNeM, BKMYaeT ceTeBoe
obopynoBaHve [Ans OpraHM3auMn BHELWHero [OocTyna, CeTW pacnpeferieHHOro AUCKOBOro
mMaccuBa, 1 CETU YNpaBrneHnsi, KOTopble NOAKMYAOTCSA K aHaNorMYHbIM ceTAM 6a3oBOro Moayns
4yepes Moaynu arperauuu.

B coctas MoaynAa KoMmyTauunum n XpaHeHusa 00s3aTeNbHO BKITHOYEHO TP y3na XpaHeHUus.
Tun MoadynAa KoOMMyTaunun N XpaHeHua onpenendaeTca TUNoM YCTaHOBJIIEHHbLIX B HEro y3noB
XpaHeHUA.

5.1.3.2 XapaKkTepucTukm

Moaynb KOMMyTauun U XpaHeHUst NOCTaBNAETCA B MOHTaXHOW CTonke (onums) Belcoton 42U
n rnybuHon He meHee 100 cMm. XapakTepucTUKM Moayrnen KOMMyTaumm XpaHeHus NpuBeaeHbI
B Tabnuue Huxe (Tabnuua 6).

Tabnuya 6. Xapakmepucmuku modyrneli KOMMymauyuu U XpaHeHUsi

KonuuyectBo
H MonesHasn OHepro- cBOOOAHBbIX
anMmeHoBaHue Tun
Mozyns nakonuTenen | €MKOCTb notpe6neHue IOHUTOB AnA
(TB) (xBT) MOHTaXa moayrnen
xpaHeHus (U)
Mopynb koMMyTaUMM | g a Hpp 117,6 2,3 31
W XpaHeHus tuvn 1
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KonuyecTtBo
MonesHasn OHepro- CBOGOAHBIX
HaumeHoBaHue Tun
MoaynA HakonuTenen | ©hocie noTpednenie v momyner
(TB) (xkBT) MOHTaxa moaynewn
xpaHeHus (U)
Moayne koMmyTaumM | < \+a ssp 25,8 1.9
N XpaHeHusa Tvn 2
Moaynb KoMMYyTaUMM | o)1 1 oop 51,6 1,9
N XpaHeHus Tvn 3
Mogynb koMmyTaLumm SATA HDD 274.4 2,3
N XpaHeHusa Tvn 4
Moaynbe kommyTaumm SATA SSD 37,0 1,9
N XpaHeHus Tmin 5
Mogynb koMmyTaumm SATA SSD 74,0 1,9

W XpaHeHus Tin 6

Pexumbl obecnedeHus COXPaHHOCTM [OaHHbIX, onpeaeneHHble AOn4a Mop,yne|7| KOMMYyTauunn
N XpaHeHnA NOBTOPAKT NPUHLUMbI VI36bITO‘-IHOCTI/1, onncaHHble paHee and Mop,yne|7| XpaHEeHUA:

" MO}J,yJ'IVI KOMMYTauunn XpaHeHuna Tun 1-3, 5, 6: 3 KONUK AaHHLIX Ha pa3HbIX y3nax

=  Mogaynb kommyTaumm xpaHeHus Tun 4: 3awmta u3bblTOYHbIM KoamMpoBaHueM Erasure
Coding 7+2 (7 doparMeHTOB AaHHbIX 2 6r10Ka YeTHOCTM Ha pas3HbiX)

5.1.4 BbasoBble MOAynu arperaumm
5.1.4.1 O6wue cBepeHUs

basoBble Moaynu  arperauuMm  COCTOAT M3  OTKA30yCTOMYMBBLIX MNap  KOMMYTaTtopoB
M npegHasHaYeHbl AN NOAKIMOYEHUS BHELUHMX W BHYTPEHHUX CETEN Moayrnen KoMmyTaumu
N xpaHeHuss k 6aszoBomy mopynto. [lapa ©6asoBbix Moaynen arperauum obecnednBaeT
NOAKMYEHNe 40 6 Moaynen KOMMyTaunmn U XpaHeHUs1, He3aBMCMMbIM 06pa3oM 06beanHASA yanbl
BHELUHEro [AO0CTyna, a Takke Y3nbl CETEBOr0 B3aUMOAEWCTBUSI (MHTEPKOHHEKT) MaluuHbl
XpaHeHuA aaHHbIX Ckana’ p MXA.0.

Cxema 6a3oBoro mogyns arperaumm npegcrasneHa Ha pucyHke (PucyHok 8).

Crana™p MX0.0
bazoBbit Moaynb arperaumm

2x
I: Y3na arperauum

PucyHok 8. Cxema 6a308020 MOOyrisi agpeaayuu
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5.1.4.2 XapakTepucTuKku

Moaynu arperaumm npegHasHayeHbl ONs YCTaHOBKM B ©as30Bbii MOAYNb MpU pacluMpeHun
MalunHbl, 1 yCTaHaBNMBAOTCS Napon. XapakTepUCTMKN OAHOro MOAYNsA arperauum npuBeLeHbl
B Tabnuue Hmke (Tabnuua 7).

Tabnuya 7. Xapakmepucmuku MoOyrisi agpesayuu

HauMeHOBaHWe MOAVAS OHepronoTpebneHune Konun4yecTtBO 3aHMMaeMbIx
ad (xBT) HOHUTOB ANA MoHTaxa (U)
Mogynb arperauum 1,1 2

5.2 TporpammHoe obecne4vyeHue

B coctaBe MawwuHbl xpaHeHMA pAaHHbix Ckana”p MXO.O wucnonb3yetca criegytoulee
nporpammMmHoe obecneyveHme:

= Ckana”p Cnekrtp.S3
= Ckana’p Lnto3 S3
= Ckana”p BusuoH

= Ckana”p NeHoMm

MO Ckana”p CnekTp.S3 npeaHasHadeHO Ansi opraHu3auMmM pacnpegeneHHoro AUCKOBOro
Maccuea, obecneuvmBaloero xpaHeHne ob6bEKTOB N MHTepdenca OOCcTyna K 3TUM obbekTam,
COBMECTMMOrO ¢ NpoTokosiom Amazon S3.

MO Ckanap LWnw3 S3 npegHasHadyeHo Ansa obecneyvyeHnss OOMOMHUTENBbHOrO YPOBHSA
©e3onacHocTy MalwuHbl XpaHeHUA AaHHbIX Ckana” p MX[O.O0.

MO Ckana®p Bu3MOH npegHasHayYeHO AN KOHTPOSSt COCTOSIHUS KOMMOHEHTOB MalwunHbI
XpaHeHuA gaHHbIX Ckana” p MX[O.0.

MO Ckana”p NeHoM obecneuymBaeT obCcrnyKMBaHWE annapaTHbIX U NPOrpaMMHbIX KOMMOHEHTOB
MawunHbl XxpaHeHus gaHHbIX Ckana”p MXA.0.

5.2.1 MO Ckana”p Cnektp.S3
5.2.1.1 PacnpepeneHHbIM OUCKOBbIA MaccuBe

PacnpeneneHHbIi AMCKOBLIM MaccuB co3gaeTcsa Ha 6ase HakonuTenemn, yCTaHOBIEHHbIX B y3Mbl
MOAYynen XpaHeHunsi, 06beaUHEHHbIX C UCMONb30BaHMEM Y3II0B CETEBOro B3anmopaenctens. OT
PYHKLUMOHMPOBAHWS Y3M0B CETEBOro B3auMOOEWCTBUS 3aBUCUT paboTocnocoBHOCTL BCero
pacnpefeneHHoro  AWCKOBOrO  MaccuBa, MO3TOMYy  OYE€Hb  BaXHO  WUCKIOYUTb
HeCaHKLMOHNPOBAHHOE N3MEHEHNE HAaCTPOEK 3TUX Y3MOB.

,D,J'Iﬂ XpaHeHnA OaHHbIX B pacnpegeneHHoM OUCKOBOM MacCMBE UCMONb3yeTCA OBE pPa3HbIX
TEXHOJTOMNN:

= CosgaHue konumn 6NoKOoB AaHHbIX (PENNKK)

= dopmmnpoBaHNe KOHTPOSbHLIX CYMM (TexHororusa koamposaHus Erasure Coding)
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CosgaHue Konui daHHbIX NpegnonaraeT 3anncb OOHUX M TeX XKe AaHHbIX Ha HakKonuTenw,
pasMelleHHble Ha pasHblX Yy3nax MoAynen XpaHeHusi. Takas TexXHOMNornms Wucnorb3yeTcd
Ha Moaynsx XxpaHenuss Tun 1-3, 5, 6. B npombllWneHHON 3KchnyaTauuMuM cosfaeTtcsa [Be
AOMOSTHUTESbHBIX KOMWM 3aMMCaHHbIX JAaHHbIX, T.€. BCEro XpaHUTCA TPM SK3eMNsipa OQHUX U Tex
e OaHHbIX, 4TO MOo3BONsIET 6e3 NoTepu LaHHbIX NEPEXUTb NOTEPD OOHOBPEMEHHO OO ABYX
y3MnoB Mogynen xpaHeHus:.

dopmMupoBaHmMe KOHTPONMbHbBIX CYMM npegnoniaraeT AeneHne 3anucbiBaeMblX JaHHbIX Ha YacTu,
KOTOpble 3anncbiBalOTCA Ha (PU3MYECKM pasHble Y3Nnbl Moaynen xpaHeHus. B gononHeHwe
K 3anuMcaHHbIM 4YacTaAM pacCyYUTbIBaAOTCA [BE KOHTPOSibHble CYyMMbl, KOTOpble Takxke
3anncbIBalOTCA Ha pasHble Y3rbl MoAynen XpaHeHusl, He 3aHATble YaCcTsMU 3anMCaHHbIX AaHHbIX.
MpuHUMN oYeHb NoxoX Ha npuHuMn pabotbl RAID 6. Takas TexHonorus mMcnornb3yeTcs Ha
Moaynsix xpaHeHns Tun 4. 3a cyeT co3gaHnsa ABYX KOHTPOSbHbBIX CYMM MPU UCMOMNb30BaHWUM 3TON
TEXHONMOrMn OTKa3 OA4HOBPEMEHHO ABYX Y3rOB MOAYNen XpaHeHWs He npuBedeT K notepe
AaHHbIX.

lNpoueccbl BOCCTAHOBMEHUS KOMUW NpU aBapusix — peanu3oBaHbl Kak )OHOBLIE, CTapTYIOT
aBTOMaTMYECKN, N B obLLEM criyyae He TpebylT BMelLlaTenbCTBa agMUHUCTPATOPOB (Kpome
cny4aeB 06CnyXMBaHUSA U CriydaeB HEXBATKM Y3MN0B UM MeCTa Ha HUX).

TexHonorns cosgaHus Konuii OaHHbIX MMeeT Goree BbICOKY MPOM3BOAUTENBHOCTb, OOHAKO
obnagaloT BbICOKOW M3ObITOYHOCTbIO. TexHonornss OPMUPOBAHUS  KOHTPOSbHBIX  CyMM
obnagaeTt HEBbICOKON M3BLITOMHOCTLIO, HO MMEET 3aMeTHO Bonee HU3KyH NPOM3BOANTENBHOCTb
Ha onepauusix 3anuncu.

5.2.1.2 XpaHunuiie o6LeKToB

MO Ckana™p Cnektp.S3 npegoctaensieT APl-untepdenc, nogobHbii uHTepdency Amazon S3,
KOTOpbIA £BRASIETCA OOHUM W3 caMblX pacnpocTpaHeHHblx APIl-mHTepdencoB 0OBEKTHOro
xpaHunuwa. KoHeuyHble nonb3oBaTennM MoryT pabotate ¢ MawwmHOW XpaHeHUA AaHHbIX
Ckana” p MX[O.O Tak e, kak oHM paboTatoT ¢ Amazon S3. MoXHO ucrnonb3oBaTb NPUBLIYHbIE
npunoxenua ana S3 u npogormkaTte paboTy ¢ HUMKU Nocne Murpaumm gaHHblx 3 Amazon S3 Ha
MawwuHy xpaHeHus gaHHbix Ckana”p MX[.0.

XpaHunuuie o6beKTOB peanuayeT UHTepdenc, KOTopbi NO3BONSAET YNPaBnsaTbh AaHHbIMU B BUAE
00beKkToB (Kak B XpaHumnumLLe OaHHbIX TUNA «KINHY-3HAaYeHUe»), B NPOTUBOMONOXKHOCTL (hannam
B (bannoBbiX cuctemax unu 6rnokam B Ono4YHOM xpaHunuue. Kaxabihi oObekT B XpaHUIMLLE
COAEPXUT [aHHble M MeTagaHHble, KOTOpble €ero OnuUCbIBalT, a Takke YHUKalbHbIN
noeHTudukaTop, NO3BONSAOLINN HAUTM OOBLEKT B XpaHunuuie. XpaHunuiie o6BbEeKTHbIX AaHHbIX
ONTMMU3NPOBAHO ANS  XpaHeHus MuUnnuapgoB 00bekToB noboro pasmepa ©Onarogaps
COYETaHMIO OYEHBb BbICOKOM MaCLLUTabMpPyeMOCTH C BbICOKOW AOCTYMHOCTLIO M COrMacOBaHHOCTbIO
JaHHbIX.

Mo cpaBHEHWIO C APYrMMU TUNaMU XPaHUNULL, KNoYeBoe OTNNYne XpaHunuia o6bekToB COCTOUT
B TOM, 4YTO 4YacTu o6beKkTa Henb3sa N3MeHnTb. [1pn nsmeHeHnn obbekTa popmmnpyeTcs ero Hosas
Bepcus, a ctapas octaeTcs AOCTYNHOW, eCny MHOEe He NpeayCMOTPEHO MONUTUKaMMN XPaHEHUS.
M3meHeHne obbekTa kak eAnHOro Lenoro ycTpaHsaeT npobnemy KOHIMKTOB, a OGBHEKT C camon
HeJaBHEeN MeTKOM BPEMEHW CYMTaETCH TeKyLLen Bepcren.
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5.2.2 MO Ckana”?p Wno3 S3

MporpammHoe oGecnevenne Ckanap LUnto3 S3 peanuayeT dyHKuMOHaAN, HEOOXOOUMBIN OIS
paboTtbl MawwuHbl, ONTUMM3AUUN XPaHEHUA OaHHbIX W WHTEerpauum C  cepBucaMu
NHOPMaLMOHHOM Be30nacHOCTH:

" EGJ'IaHCVIPOBKa Harpy3kmn mMexay y3namm XxpaHeHua ¢ KOHTporieM UxX 4OCTYyNnHOCTU

= Peanusauun MexaHn3ma aBTOMaTU4ECKOro CcxxaTns/pacnakoBKn 06 HEKTOB, COXpaHSAEMbIX
B S3 xpaHunuuie Ha 6a3e MalwuHbI XpaHeHUs gaHHbIx Ckana’” p MX[O.0

= WHTerpauns nposanaepamu ayteHTudukaumm (1AM)
= PacwmpeHHoe XypHanvpoBaH/e 1 UHTerpaumnsa ¢ BHELLHUMY cucTeMamun ayauTa
= YnpaBneHue co3iaHNeM He3aBUCUMbIX NOrMYECKNX CEPBUCOB (MYNbTUTEHAHTHOCTb)

= Peanuzauma NFS wnt3a, Kk cepBucy S3, obecneuymBaioLiero BO3MOXHOCTb paboTbl
C Kop3nHou S3 no npotokonly NFS (monesHo AOnst noagepXky yHacnegoBaHHbIX
NPUNOXeHun)

= Peanusauus poneson Mogenun gocTtyna K yHKUMSM yrnpaBneHus.

5.2.3 MO Ckana”p BusunoH

MawwuHbl xpaHeHua gaHHbix Ckana’p MXA.0 nocraBnsawTCca CO CpeacTBamMmm MOHUTOPUHIA,
HACTPOEHHbIMM Ha KOHTPONb XapakTepHbix Ans MawwnH Ckanap napameTpoB € 3agaHHbIMU
NopOroBbIMN 3HAYEHNAMM, NO3BOMAA U3 €ANHOW KOHCOMNN NPOBOANTL NOSTHOLEHHBIN MOHUTOPUHT
BCeX KOMMoHeHToB MawmnHbl XpaHeHUs gaHHbIX Ckana’”p MXA.0.

OcHoBHbIe hYHKLMOHAMNbHbLIE BO3MOXHOCTU:
= MOHUTOPUHI cepBepHOro obopyaoBaHUs
= MoHUTOpPWHI ceTeBoro 0bopyaoBaHNs

= MOHWUTOPWHI NPOrpPaMMHO-OMPEAENAEMOr0  XpaHUMLA W CEepBUCOB OBGBEKTHOrO
XpaHeHus

= LleHTpann3oBaHHOE XpaHeHWe N aHanmsa nor-gannos

" I'Iepen,aqa OaHHbIX BO BHELLUHNE CUCTEMblI MOHUTOPUHra.

5.2.4 MO Ckana”p NeHom

Ckana’p NeHOM — peLueHune, npegHasHa4YeHHoe A5 yNpaBeHUs XXM3HEHHbIM LMKNom MaluvHbI
XpaHeHuA aaHHbIX Ckana” p MXA.0.

OcHoBHble npenmyLectea Ckana”p NeHoMm:

= YnpowaeT nogaepxky MawuvH xpaHeHua gaHHbIX Ckana” p MXA.0, ycTaHOBMEHHLIX Y
3aKasyuka, BKno4vas BONpoChbl OOHOBNEHNSA KOMMNOHEHTOB;

= CHwmxaeT TpeboBaHua K KBanudukaumm akcnnyatupyoowero MawuHy XxpaHeHus
AaHHbIx Ckana” p MX[.0 nepcoHana.
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5.3 OTKa3oycToM4nMBOCTb

OTtkasoyctonumBocTb MawmnHbl XxpaHeHusa AaHHbIX Ckana”p MXO.0 gocturaetcs Habopom
TEXHOMOrMN, peann3oBaHHbIX Ha pasHbIX YPOBHAX MPOrpaMMHOro 1 annapaTtHoro obecnevyeHus:

1) lMpumeHeHMe  OTKA30YyCTOMYMBOIO  pacnpefeneHHoro  AMCKOBOIMO  XpaHunuuia,
He UMeloLLLero eAMHOM TOYKN OTKa3a;

2) TexHonorus BbICOKOW AOCTYNHOCTW Ans cnyx6 cepsuca nmeH (NS) n ceperca xpaHeHus
(OS). Ctout Takke OTMETUTb, YTO cepBuc Wwrto3a (GW) He XxpaHUT COBCTBEHHLIX AAHHbIX
1 nepesanyckaeTca aBToMaTuyecku npu cboe nnatopmel;

3) Hanuume y3nos w308 S3, opraHn3oBaHHbIX B KITACTEP BbICOKOW LOCTYMHOCTMU.

OTKa30yCTONYMBOCTb XpaHEHNSA OaHHbIX 06ecnevmBaeTCsl 3a CHET XPaHEHMWST HECKOMNbKMX KOMUIA
AaHHbIX Ha pasHbiX y3nax Mogynen xpaHeHus unu npumeHenus TexHonorumn Erasure Coding
C pacnpegerneHveMm 4acteh AaHHbIX W KOHTPOSbHbIX CYMM AaHHbIX MO pasHbiM MOLYNAM
XpaHeHus. Mcnonb3oBaHne nobon M3 3TUX TEXHONMOMM rapaHTUpyeT COXPaHHOCTb AaHHbIX
npy OAHOBPEMEHHOM OTKa3e OO0 [AOBYX Y3rI0B MOAYNEN XpaHEHUs] B TUMOBbLIX PELLUEHMUSIX
MawunHbl XxpaHeHus gaHHbIX Ckana”p MXA.0.

Ha ypoBHe cnyx6 xpaHunuwa S3 ucnonb3yeTcsi MexaHu3m aBTOMaTUYECKOro nepesanycka
YyBCTBUTENbHbIX K OTKasam cnyx6 NS mu OS. B cnyyae Bbixoga U3 CTpPOs y3na XpaHeHus,
Ha KOTOPOM OHM (DYHKLUMOHMPOBAHWUS, CNYXObl aBTOMATUYECKN NepesanyckalTcs Ha LpYrux
yanax xpaHeHusi. Cnyx6a GW He XpaHUT COOCTBEHHbIX [OaHHbIX W aBTOMATUYECKU
nepesanyckaeTcs npu cbosx y3rnoB XpaHEeHWs.

[na nckrnoyeHns BO3MOXHOCTU MepeHanpaBieHns 3anpoca Mnonb3oBaTenst K y3ny XpaHeHus,
BbileguemMy U3 cTpos, B coctaB MawwuHbl xpaHeHua AaHHbIX Ckana”p MXO.O BkntoyeHb!
y3nbl LLUnto3oB S3, KOTOpble OCYLLECTBNAT MNOCTOAHHBIA KOHTPONb paboTocnocobHOCTH y3roB
XpaHeHUs 1 pacnpegensioT 3anpocbl Morib3oBaTenen TONbko Mexay paboTocnocobHbIMU
y3namum xpaHeHus.

Y3anbl LWn30B S3 opraHM3oBaHbl B KrnacTep BbICOKOW AOCTYMHOCTU.
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6. MOOEPHU3ALUA N OBCNTYXXUBAHUE

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

= 3ameHa BbileALLEero n3 cTpos Hakonutens 6e3 oCTaHOBKW y3ria U KOMMOHEHTOB
cepsuca S3

= YpaneHue HopmarnbHO OYHKLMOHMPYOLWEro Hakonutens (Hanpumep, 4ns 3aMmeHbl
Ha gpyron) 6e3 ocTaHOBKW y3ra 1 KOMMNOHEHTOB cepBuca S3

= 3ameHa BbileALLEero n3 CTpos yana XxpaHeHns unu yana 6anaHcnpoBky 6e3 oCTaHOBKU
MawwuHbl XxpaHeHua gaHHbIX Ckana” p MX[O.0

= [NobGaBneHne OONONHUTENBbHOrO MOAYNS XpaHEeHWUsT UM MOAYNSA KOMMyTauun
N XpaHeHus (ONnsa yBenuyeHnss eMKOCTU XpaHeHus ) 6e3 octaHoBkM MalUMHbI XpaHeHUsA
AaHHbIX Ckana”p MXO.0

= BpeMeHHbIV BbiBOg U3 cocTaBa MawwmHbI XpaHeHusa gaHHbix Ckana’ p MX[O.0 nioboro
y3na moaynemn XxpaHeHust 4nst ero MogepHu3aumm unm npounakTn4ecknx n
pernameHTHbIX paboT 1 BO3BpaLLEeHME ero B akTUBHbIN Nyn 6e3 octaHoBKkM MalumnHbI
XpaHeHuA AaHHbIX Ckana” p MX[.0
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7. CUEHAPUN UCINOJIb3OBAHUA

Bnarogapsi cBoen yHuBepcanbHocTh, S3 xpaHunuwe Ha 6asze MawwuHbl XpaHeHUs AaHHbIX
Ckana”p MXO.0O moxeT Mcnonb3oBaTbCA ANs XpaHeHus dannos (06bEeKTOB) caMoro pasHoro
TvNa, BKIOYas:

= O6bekThl, KoTOpble paHee xpaHunuce B CYB[]

= KoHconupauusa aaHHbIX, 4OCTYN K KOTOPbIM ocyLlecTBnaeTcs no npotokony NFS
= Pa3Hoo6pasHble 4OKYMEHTbI 1 X 06pasbl

= bonblwune gaHHble (big data)

= ApxuBbl U pe3epBHble KoMK

= CTaTun4Hble AaHHble BeO-canToB

= doTtorpadumn 1 BuOeo3annucu

To ectb S3 xpaHunuwe Ha 06ase MawwuHbl XpaHeHuss gaHHbix Ckana’p MXO.0 moxet
MCNONb30BaTLCA NPaKTUYECKM B NMIOOOM TEXHONOrMYECKOM NpoLecce, NPUNOXeHUN Unn cepBuce,
roe TpebyeTtcsa xpaHeHue 6onbLOoro KonnyecTsa annoB nnn GUHapHbIX 06 BHEKTOB.

S3 xpaHunuiia gatoT BO3MOXHOCTb MOBLICUTL NPOM3BOAUTENBHOCTb PELLEHUI ANNA ynpaBneHus
AaHHbIMM 3@ cYeT BbliHOCA (PYHKUUW XpaHeHUs 6onbluMX OOBHEKTOB BO BHELLUHIOK CUCTEMY.
Hanpumep, npu ucnons3osanmnm CYB[] Postgres, xpaHeHne 60nbLUoro Yyncrna o6bekToB B camom
6ase yBenuuMBaeT ee pasmMep M CYLECTBEHHO CHMXaeT MPOU3BOAUTENbHOCTb. XpaHeHue
obbekToB 3a npegenamu CYB[ Postgres B S3 xpaHunuile CyweCTBEHHO YMEHbLUAeT 0ObeM
6a3bl 1 NOBbILAET ee NPOM3BOANTENBHOCTb, MPX 3TOM OOCTYN K 0OGbEKTaM OCyLLEeCTBSeTCs no
CTaTU4HbIM CCbIflkaM, XpaHUMbIM B 6a3se.

B cBA3n ¢ HEOOBXOANMMOCTBIO Nepexofa Ha TeXHONornn, cBo6oaHbIE OT CaHKLMOHHbBIX PUCKOB,
MawwuHa xpaHeHuss paHHbix Ckana“p MX[O.O, kak pPOCCUMUACKUIA MPOAYKT, HABMASETCH
onTUManbHbIM peleHnemM B 06r1act nmnopTo3ameLleHms, o0cobeHHo B cBa3ke ¢ MawwnHamn 6a3
AaHHbIx Ckana’p MB[.I.

CyLLl,GCTByeT ABe TUMOBbLIE CXEMbl UCMONb3oBaHUS MaluuHbI XpaHeHusa OaHHbIX CKana’\p

mMXxA.o:
= JlokanbHoe xpaHunuwe S3

= PacnpegeneHHoe xpaHunuiie S3 ¢ aCUHXPOHHOW reopennukaumen

7.1 JlokanbHoe xpaHunuue S3

JlokanbHoe XpaHunuiie S3 gaenseTtcs CTaHAapTHbIM BapvaHTOM MCNONIb30OBaAHNUA KOMMIIEKCaA.
K OCHOBHbLIM JOCTOMHCTBAM OTHOCATCS:

=  BO3MOXHOCTb CO34aHus XpaHmnuiy obbemom go 8 MNéant

*  B03MOXHOCTb NOCTPOEHMS BbICOKOMPOM3BOANTENBHOIO KOMMIIEKCa CO CKOPOCTLHO
yTeHus/3anncu B aecaTtku [6ant/c
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= BO3MOXHOCTb peanusauum apxvmea MakcumanbHon eMmkoctu (8 [NbaiT) Bcero B Tpex
CcTaHAapTHbIX CToMKax pasmepom 42U

= Bbicokasi ycTOMYMBOCTb K €AMHUYHBIM OTKa3aM 06opyaoBaHuMs, NpocToTa
BOCCTaHOBMEHUS nocrne cbos

MawwuHa xpaHeHusa gaHHbIX Ckana”p MX[O.O ob6ecneunBaeT BO3MOXHOCTb UCMOMb30BaHUS
OLHOBPEMEHHO 4 TUMOB MOAYNEen XpaHeHusi, KOTopble MOryT ObiTb WMCMNONb30BaHbl A4S
OopraHu3aumm KrnaccoB XpaHeHuss OOBbEKTOB S3 XpaHunuvuia C WUCNonb3oBaHMEM aTpubyTa

3anpoca:
x-amz-storage-class: [StorageClass]

370 no3BonsieT co3gaBaTh PeLIEHUs!, KOTopble obecneynBaoT onTManbHoe XpaHeHe AaHHbIX
C pa3HbIMU YPOBHSIMW BOCTPEOOBAHHOCTM UMK peanusyoT nepapxmyeckuii NPUHLMN XpaHeHUs

o6bekToB (PUCyHOK 9).

P D D P

= SSDoT192Tb = HDD16TE
*  BbiCTpbIil *  MenneHHbI
= Beicokada ctonmocTe ['b =  Hmnzkas ctonmocTe ['b

PucyHok 9. Pa3nuy4Hble ypo8HU XpaHeHUs1 06beKmMos

[na co3gaHuMs pasHbliX YPOBHEN WCMOMb3YKTCS pasHble Tunbl HakonuTenenm W pasHble
TEXHOMNMOIMN XPaHEHUs] OaHHbIX, KOTOpble MO3BONAKT CO3[AaTb XpaHWNMLLA C MpaKTUYECKU
NnaBHOW rpagaumen COOTHOLLEHMS NPOU3BOANTENBHOCTL/EMKOCTb XPaHEHUS.

7.2 PacnpepeneHHoe xpaHunuuwe S3 ¢ aCUHXPOHHOM

reopennukauuen

Heckonbko komnnekcoB Ckana’p MX[.O moryT 6biTb 00 beAnHEHBbI B €ANHYIO CUCTEMY, TAE eCTb

ronoBHoOe 1 pe3epBHble XpaHunuiia S3. K 0CHOBHbIM OCTOMHCTBAM TaKoOro peLleHnst OTHOCATCS:
= KaractpooycTonunsoCcTb

= OTHOCUTENBLHO HEBLICOKME Tpe6OBaHI/IF| K KaHany cBA3n mexay rofioBHbIM
N pe3epBHbIMU XpaHuUnmamun
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Cxema npepgoctaBneHuns cepuca S3 pacnpeaeneHHon cuctemon MawwmHbl XxpaHEeHUA OaHHbIX
Ckana”p MXO.0 koHe4yHbIM nonb3oBaTeNnaAM MOXeT ObiTb peanu3oBaHa B pexumax active-
passive unu active-active. B nocnegHem criydyae nonb3oBaTtenv CMOryT OAHOBPEMEHHO U3MEHATb
00bekTbl Ha pasHbIX nowlagkax u nocnegHen Bepcmen byayt cumtaTbcsa obbekTbl ¢ Gonee
no3gHen METKOM BpeMEHN CO3aHus.

B cnyyae koHconupgaumm Ha MawwuHe xpaHeHusa paHHbix Ckana”p MXA.0 gaHHbIX, OCTyn
K KOTOpbIM ocyulecTBngeTca no npotokony NFS, ucnonb3oBaHwe reopensivkaumyv nos3sonut
peanun3oBaTb KaTacTpogOyCTOMYMBOCTb AN 3TOro Tuna [faHHbix 6e3  mcnonb3oBaHus
JONOSTHUTENBbHBIX TEXHOIOMUA.
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8. TMAHUPOBAHUE UHOPACTPYKTYPbI

[na Bblbopa Heobxogumolr KoHdurypauum MalmHbl MOXHO WCMoNb30BaTh creaykoLlme
XapaKTepUCTMKM Mo npeaernbHON eMKOCTU U NPON3BOAUTENBbHOCTM MaluMHbI XpaHeHUst 4aHHbIX

Ckana”p MX[O.0,

npeacTaBneHHble B Tabnuue Huxke (Tabnuua 8).

3afjaBaemMble UNCNOoJIb30BaHNEM Mo,u,yne|7| XpaHeHna pas3Horo Tuna,

Tabrnuua 8. Xapakmepucmuku ro rpedesibHoU eMKocmu u rpouszsodumernbHocmu MawuHbl XxpaHeHUs!
OaHHbIx Ckana™p MX/[.0

OdocTnxnmas eMKoCTb MpounsBoanUTeNbLHOCTD, MpounsBoanTenbLHOCTD,
Tun Ha ogHy MawuHy Ha Tb xpaHeHus Ha Tb xpaHeHuA
XpaHeHus AaHHbIX Npu YTeHUn* o6 bLEKTOB Npu YTeHUn* o6 bLEKTOB
(TB) 40 Kb 5 MbB
1 7134 56 on/c 9 on/c
2 1565 1081 on/c 197 on/c
3 3130 540 on/c 98 on/c
4 8192 16 on/c 2 on/c
5 2250 1020 on/c 189 on/c
6 4500 525 onl/c 92 on/c

* [pou3eodumernibHOCMb NpuU 3anucu Huxe 8 1,3 pasa.

AOna  wHTerpaumMm MawunHbl

UT-nHppacTpykTypy HE06X0AMMO BbIMOMHUTL CReayoLwme warw:

XpaHeHMA pAaHHbIX Ckana’p MXO.0 B cCyLwecTBYIOLLYIO

Bblaenutb BHYTpeHHWe |IP-agpeca ansa cetu pacnpegeneHHoro ANCKOBOro XpaHunuiia

Boigenutb IP-agpeca ana cetu goctyna MawuHbl XpaHeHUA AaHHbIX Ckana’ p

mMxa.o

Bbigenutb IP-agpeca anga cetu ynpasneHus

MpenoctaBuTb AocTtyn y3nam MawuHbl XxpaHeHusa aaHHbix Ckana” p MXA.0

K cepBucy BpemeHn NTP

CdopmupoBaTb nmsa ons cepsmca S3

CdopmupoBaTh cepTUdUKaT C UCNONMb30BaHWEM YAOCTOBEPSIOLLErO LEHTPa Unm
BblAaTb CaMOMNOANUCaHHbIN cepTudmKaT Ans 3awmTbl Tpaduka S3 (NoaxoauT TOMbKO
ANS NOoKanbHOro BapnaHTa UCnonb3oBaHus).

lMnaHnpoBaHne NHPPaACTPYKTYpbI
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9. rPAHUUBI NTIPUMEHUMOCTHU

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

HeobxoanmocTk opraHusaumm cepsmca S3 B YacTHOM obrnake

Peanunsaumsi BbICOKONPOM3BOAMTENBHOIO XpaHunuwa obbvektoB anga pasrpy3kn CYB[
(BbIHOC BLOB Ha BHeluHee xpaHunuiie)

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

XpaHeHme pe3epBHbIX KONWK, BMECTO ANCKOBbLIX MaCCMBOB W1 JIEHTOYHbIX HaKonNuTenen

Peanusaums pacnpegeneHHbix XpaHunui, ¢ OOHOBPEMEHHbIM LOCTYNOM Ha pasHbIX
nnowagkax (KatactpooyCTOMYMBOE XpaHEeHWe [LOKYMEHTOB/PEe3epBHbIX KOMwi),
6e3 orpaHuyeHnss paccTosiHUS

MawuHy xpaHeHuss paHHbix Ckana’p MXO.0 uenecooGpasHO NpUMEHATb MpU 00LEM
XpaHeHus gaHHbix oT 40TB go 8r1b.

0,04 MNMb ¢==) 8 b

Mawmnsbt XpaHeHns O6uem
AaHHLix Cxana’p
MX0.0 XpaHeHns
' 10076
' MponyckHas
! CNocoBHOCTL

KaHana

MawnHbl XxpaneHus
NaHHbix Crana'p
Mxg.0

100 Mb

YacTtHoe o6nako

PucyHok 10. NpaHuypk! npumeHumocmu MawuHbl xpaHeHusi daHHbIx Ckana™p MX4.0O
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10. TEXHUHECKASA NOOOEPXKA

lNocTaBka MawuHbI XpaHeHusA OaHHbIX Ckana’p mMxXg.o ocyLlecTBnseTcd
C npegBapuTenbHbiMU COOPKON, TECTUPOBAHMEM W HACTPOWKOM 0BOpyaoBaHMSA COrNacHoO
TpeboBaHMsIM 3aka3udnka. KayectBeHHas nogaepxka MawuHbl XpaHeHusa pgaHHbix Ckana’p
MXO.0 obGecneuynBaeTcs eOWHbIMM CTaHOapTaMy rapaHTMAHOTO W MOCTrapaHTUMHOro
TEXHMYECKOro 06CnyXnBaHUs:

= [laket ycnyr no TEXHNYECKOMN noggepxke Ha I'IepBbII;l roq BKIO4YeH B NOCTaBKYy

= 3akasunk MOXET BblbupaTb NakeT B 6a3oBOM pexmme 9x5, unm B paclUMpeHHOM
pexume 24x7 (onuma ansa KpUTn4eckom yHKLMOHaNbHOCTN)

" CpOK Ha4valnbHO np|/|06peTaeM0|7| TEXHNYECKOM nogaepXKn MOXeT ObITb yBeJlM4yeH
00 3-x 1 5-n net, Takke OOCTYynNHa nNpoJfioHrauna noanepXxku

CocTaB TUMNOBLIX NMAKETOB YCMyr NO TEXHWYECKOW MOAAepXKe NpeAcTaBrneH B Tabnuue Hmke
(Tabnumua 9).

Tabnuuya 9. lNakemsl ycrye no mexHu4deckol noddepxxke MawuHbl xpaHeHus daHHbIX Ckana™p MX/.O

Maket Maket

«9x5» «24x7T»

Pexum «O6cnyxmBaHne MawmnHbl XpaHeHUA
AaHHbIx Ckana” p MX[.O B pexxume 9x5» + —
(B paboyee Bpemsi No paboynm gHAM)

Pexnm «O6cnyxnsaHne MawmHbl XpaHeHUA
AaHHbIx Ckana” p MXAO.0 B pexume 24x7» — +
(KpyrnocyTo4Ho)

I'Ipe,qOCTaBneHme AocTyna K cuctemMe permcrtpauunm

) + +
3anpocoB/nHUnaeHToB Service Desk
MpepocTtaeneHne goctyna Kk 6ase 3HaHWU + +
no npogykram Ckana’p
lMpenocTaBneHne o6HOBNEHUN NNLEH3NOHHOrO 1O + +
Ckana™p
OnarHocTturka, aHanu3 u ycTpaHeHne npobnem
B pabote MawwuHbl XpaHeHMA AaHHbIX Ckana’ p
MX0.0, Bkno4vas: + +

= yCTpaHeHue annapaTHOW HencnpaBHOCTEN,
= TexHu4yeckoe conpoBoxaeHue MO.
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MakeT MakeT
«9x5» «24XT»

Ycnyru

KoHcynbTauum no pabote MawmnHbl XpaHeHUst
AaHHbIx Ckana” p MX[.0

«3awmTta KoHuaeHUMansHon nHdopMaunumn»
(HencnpaBHbIe HOCUTENWN MHOPMALMK HE Onuunsa Onumns
BO3BpaLLalTcsa 3akaszvymkom)

3ameHa n peMoHT 060pyaoBaHUS N0 MECTY

+ +

YCTaHOBKM

[ocTaBka ob6opynoBaHUs Ha 3aMeHy 3a cyeT + +

npovssoauTens

PacwupeHHble onuun obenyxmBaHns — +

BpemeHa pearmpoBaHus 1 oTknNuka, He bonee:
Bpems perncrpaumm obpatieHmn 30 MUHyYT, 30 MUHyT,
pabouve Yachbl KpYrfocyTo4HO

(9x5) (24x7)

MoaknioveHne cneynanucTa K peLleHuo B TeueHne B TeyeHue

WMHUMOEHTOB KPUTUYHOIO U BbICOKOTO YPOBHEN 1 paboyero yaca 1 yaca
(9x5) (24x7)

lMpumeyaHue Kk cpokam pemoHma obopydosaHus: MawuHa xpaHeHMA AaHHbIX Ckana’p
MX[O.0 apxuTekTypHO SBNSETCS YCTOMYMBBLIM K BbIXOA4Y W3 CTPOS OTAENbHbIX KOMMOHEHTOB
1 Jaxke y3rnos, NO3TOMY HET HEOBX0AMMOCTH B 0becneyeHnn JOPOroCcTosLLEro cepBmca CPOYHOIo
BOCCTaHOBIIEHNA 0BOpyaoOBaHUA B TeYeHMe CyTOK M MeHee. B MawuHe xpaHeHusi AaHHbIX
Ckana"p MXO.0 npeayCcMOTpeHO, KaKk MWHUMYM, ABOWHOE pe3epBUPOBaHME OCHOBHbIX
KOMMOHEHTOB, MO3BOSISIOLLEE COXPaHATb AaHHble M paboToCNOCOOHOCTL Aaxke Mpu BbIXoade
N3 CTPOSi HECKONbKUX OUCKOB U/Unu y3oB.
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11. NOCTABKA U NIMLEH3UPOBAHUE

Komanga Ckana®p akTMBHO 3aHMMaeTCcsl pasBUTMEM MPOrpaMMHbIX NpoaykToB MalwuHbl
XpaHeHus AaHHbIX Ckana’p MXO.O. HanpaBneHus pasButua (POpMUPYIOTCA Ha OCHOBE
aHanusa MUpOBOro OMbiTa UCMOMb30BaHMSA CUCTEM NOSOBHOrO Kracca v noXxenaHui 3akasynkos
N naptHepoB. HoBble GyHKUMM peanu3yloTca B (POPME MaXOPHbIX M MUHOPHBLIX PEr30B:
Ma)OpPHbl€ penu3bl BbIMYCKATCA pa3 B KBapTan, MWHOPHbIE pPenu3bl BbiNyCKalTCA Npu
HeobxognmocTn ©Oonee ObICTPOro BBEAEHMSI B 3IKCMfyaTauuilo HebonblMX  YyrydleHun
B CUCTEME.

MporpammHoe o6Gecneyenne Ckanap Cnektp.S3; Ckana’p Lnw3 S3, Ckana®p BusunoH,
Ckana™p leHoM nocTaBnsieTca WCKNoUMTENbHO B cocTaBe MalwuHbl XpaHeHusi OaHHbIX
Ckana”p MX[.O, n n1ueH3npyeTcsa No MeTpMKam KOMMeKca B COOTBETCTBUM C €0 pa3MepomM.

11.1 BapwuaHTbl NMUEH3UPOBaHUS
JlnueHsnposanue MO MawunHbl XpaHeHus gaHHbIXx Ckana”p MXO.0 nmeeT aBe pegakuum:
=  dukcmpoBaHHas — npunobpeTaeTcsa GeccpoyHasi NMMLEH3NS

= BpeMeHHasi — nprobpeTaeTcs NULEH3NS Ha Nepuos BPEMEHMN.

11.2 JlnueH3npoBaHue
B MawwuHe xpaHeHua aaHHbIX Ckana” p MXO.O noctaBnaTcs cnegyowime nuueH3uu:

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

YCcnoBusi NULEH3MPOBAHUS MOXHO YTOUYHUTL MO 3anpocy Yepes HalLuX NapTHEPOB.
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12. O KOMIMNAHUA

KomnaHma Ckana“p — pa3paboTyMKk W Npou3BOAMTENb MOAYMNbHOW NnaTtgopmbl  ANns
NOCTPOEHUS KoprnopaTuBHOM UT-nHMppacTpyKkTyphbl. KomnaHus BLINOSIHAET  POsib
TEXHOJSOMMYECKOr0 KOHTPUOLIOTOpa N 00beanHSIET B 3KOCUCTEMY 25 mapTHEPOB — NUAEPOB B
CBOEM Knacce peLUeHuUi.

Ckana”p ¢ 2015 roga BbinyckaeT nporpaMMHo-annapaTHble Komnnekcobl (MalwuHbl) 1 cerogHs
npegnaraeT LWMPOKUN TEXHONOMMYECKNA CTEK ONS pelleHns 3adady BUpTyanuaauum, co3fgaHus
TPaH3aKUMOHHbIX 6a3 JaHHbIX, XpaHEeHNa MHpopMaumMM U aHanuTudeckon obpaboTkn GonbLInx
ob6bemoB AaHHbiX. [pogykTtel Ckana®p BknoYeHbl B PeecTp NpOMbIWIEHHOW MpPOAYKLMMU,
npounssedeHHon Ha Tepputopun Poccunckon depepaummn, n B EQMHBIA peecTp POCCUNCKUX
nporpamm ans 9BM v B[.

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

MoaynbHbid  NpuHUMN  obecrneynMBaeT MHTErpaumilo  PasHOPOAHbIX  KOMMoHeHToB  WUT-
NHPACTPYKTYpbl B €AMHYI0 NNatgopmy NpeanpuaTvin, Kopnopauui n BeAOMCTB.

EavHble nopaepxka n cepBmucHoe O6CJ'Iy)KI/IBaHVIe Ana BcexX NnpoaykrtoB NUHENKN CKana’\p oT
npounssoanTens obecneumBaloT onepaTtunBHoe pas3pelleHne NHUMOEHTOB Ha CTbiKe TEXHOMOMMN.

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