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WMHdopmaums, npencraBrieHHad B OOKYMEHTE, HOCUT WCKITOYUTESNTbHO WMHAOPMaLMOHHbIN
XxapakTtep, SBMgeTCAa akTyanbHOM Ha AaTy pa3MeLleHust.

TexHudeckne XapaKkTepucTuku, npnBeneHHbIe B JOKYMEHTE — CNpaBO4HbIe N HE MOIyT CIYy>XWUTb
OCHOBaHuem ans HpeTeHSMVI.

TexHnyeckme xapakTepucTMKM MOTYT OTNIMYATLCS OT NPUBEAEHHbIX BCIEACTBME MOgMdUKaLmnm
n3genuin.

TexHuyeckne XapakTepUCTUKM M KOMMMeKTauusi u3genuidi  MoryT  OblTb  M3MEHEHBbI
npoussoautenem 6e3 yseqoMneHus.

[oKkyMeHT He saBnseTca NybnmyHom odepTorM M He COLAEPXKUT Kakmx-Nnnbo obaszaTtenscTs
000 «CKANA-P».

4 n3 31



MawwnHa o6bekTHOoro xpaHmnuwa Ckana”*p MX.0. TexHnueckmnm o630p

NEPEYEHb TEPMWHOB U COKPALLEHUN

TepMuH, coKpallueHue

OnpepeneHue

Active Directory

Cepsuc koprnopaumm Microsoft ana ynpaBneHnsa n xpaHeHus
WHGOpMaLUMM O NoNb3oBaTensx, KOMMbHTEpax W Opyrux
pecypcax B KOMMNbIOTEPHbIX ceTax. OH npegoctaBnsaet
LEeHTpanuM3oBaHHOE XpaHunuuie Ars BCeX 3TUX [AaHHbIX,
MO3BONAS OPraHN30BbIBaTb M KOHTPONMPOBATL AOCTYMN K HUM.

API (anrn. Application Programming Interface) HTepderic
NPOrpaMMmMpPOBaHUSA NPUINOXEHNIA
BLOB (ot aHrn. Binary Large Object — «aBouyHbIN GonbLUON

ob0bekT») Tun gaHHbIX, NpedHasHauYeHHbI ONA XpaHEeHUs!
0onbLwnx 06bLEMOB ABOMYHbIX AAHHbIX: N300pakeHnn, BUOEO,
MynbTUMeaMIHbIX oaknoB U T. 4.

Erasure Coding

MeTopa, 3aWwmTbl AaHHbIX, UCMOMNb3YEMBbIA B NMPOEKTUPOBAHUM
cucteM ans  obecneyeHust HagéXHOCTM W AOCTYMHOCTM
OaHHbIX.

GW

CepBUCHbIN KOMNOHEHT 06paboTkn 3anpocoe S3,
peanuayowmin metoabl S3 API

HDD

(aHrn. Hard disk drive) TBepgoTenbHbI HakonuTernbs 6e3
NOABWKHbBIX YacTen

IAM

(anrn. Identity and Access Management) Cepsuc, Habop
WHCTPYMEHTOB ANSA ayTeHTUdMKauum n asTopmsaunm
nonb3oBaTenew B NPUKNagHbiX NPUIOXEHNAX

IP agpec

(o1 Internet Protocol) Agpec ceTeBoOro yctpomctesa B CeTU
Internet

LDAP

(aHrn. Lightweight Directory Access Protocol) MNpoTokon ans
paboTbl C AaHHbIMK, Yallle BCEro y4eTHbIMU 3anmcamm
nonb3oBaTternen, opraHM3oBaHHbLIMU B BUAE AepeBa
(kaTanor)

NS n OS

CepBucbl S3, obecneudnBarowme xpaHeHue (MeTa)OdaHHbIX
06BbEKTOB

NTP

(aHrn. Network Time Protocol) lNpoTokon Ans cMHXpoHU3auum
BPEMEHM Mexay YCTponcTBamMy (KOMMYyTaTopbl, CepBepbl,
paboune cTaHuUM U Op.) C UCTOYHMKOM TOYHOIO BPEMEHM,
paccyMTaHHbIN Ha paboTy B CETSX HNU3KOW HaZEXHOCTH

Postgres

HassaHve CYB[ (cuctembl ynpaBneHus 6asamu gaHHbIX)

SSD

(aHrn. Solid-State Drive) 3anomuHatollee YCTPOMCTBO Ha
OCHOBE MUKpPOCXEM NamaTu

5n3 31



MawwnHa o6bekTHOoro xpaHmnuwa Ckana”*p MX.0. TexHnueckmnm o630p

TepMUH, coKpallueHue

OnpepeneHne

S3 (Amazon S3)

(anrn. Simple Storage Service, «Tpu S») ObnayHasa cuctema
XpaHeHna B coctaBe Amazon Web  Services,
OpraHM3oBaHHas Mo 06 LEKTHOMY MPUHLMNY

S3 xpaHunuwe

CepBuc xpaHeHust ainnoB ¢ gaHHbIMKM B dOPME OOBLEKTOB.
OT 006bIYHOro XpaHeHus annoB xpaHeHue obbekToB B S3
XpaHunuue oTnuMyaeTca (opMaToOM XpaHEeHWsl, Hannynem
MEeTafdaHHbIX M YHUKamNbHbIX MOEHTU(PUKATOPOB OOBLEKTOB,
KOTOpble OaloT BO3MOXHOCTb OpraHuM3auun  XpaHeHust
MUNIMapaoB annos, YTO He AOCTYNHO Ans 6onblUMHCTBA
hannoBbIX XpaHUnuLy,

BA

basa gaHHbIX, COKp.

XAM

A66peBunaTypa OT «KypHanupoBaHue, ayauT, MOHUTOPUHIY;
COBOKYMHOCTb Onepaumi Ans  ynpaesneHusi LOCTYNOM K
AaHHbIM, OCODEHHO C TO4YkM 3peHuss obecrneyeHus
©e3onacHocTn

NT-nHgyctpus

(COKp. OT «MHGPOPMALIMOHHbIE TEXHOMOMMN») —CErMeHT HayKn
N TEXHOMOrMKN, 3aHUMaoLWNNCS CO3daHNEM, BHeOpPEHNEM W
NnoaAepPXXKOM LMGPPOBLIX MHHOBALUWIA U CIOXHbBIX TEXHUYECKNX
cucTem.

oC OnepaunoHHas cuctema

no lNporpammHoe obecneveHne

cyb[ Cuctema ynpasneHus 6azamu gaHHbIX, COKp.

TeHaHT Jlornyecknin 0B6bEKT, BKMOYawoWmMA B cebs COBOKYMHOCTb
BbIYUCNIUTENBHbLIX PECYPCOB M NOfb30BaTENen, BblAeNeHHbIX
B NoSfib3oBaHne 3akasunky

uon LleHTp 06paboTkun gaHHbIX

OBM OneKTpoHHasi BblYMCNUTENbHAA MalUMHa, COKP. — KOMMIEKC

TEXHUYECKMX, annapaTHbiX W MPOrpaMMHbIX CpeacTs,
npedHasHayeHHbIX AN aBToMaTU4yeckon  06paboTku
MHpOPMaLIMK, BbIYMCIIEHMI, aBTOMATUYECKOrO yrnpaBreHus.
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1. NTIPEAUCIIOBUE

1.1 OnucaHue fOKYMeHTa

OTOT TexHuyeckni 0030p [aeT KOHUEeNnTyanbHbIl U apXUTEKTYpHbIM 0630pbl MawuHbl
06beKkTHoro xpaHunuuwa Ckana”p MXQ.0

Bpowopa onucbiBaeT TO, Kak OMNTUMM3UPOBAHHbIE MPOrpaMMHO-annapaTHble KOMIMIEKChbI
OTBEYalT COBPEMEHHbLIM Bbl3oBaM, U okycupyetca Ha MawmnHe OO6BLEKTHOro XpaHunuiwa
Ckana” p MXA.0 kak 0gHOM M3 NMNOUPYIOLLUX PELLUEHUA B 3TOM CErMeHTE.

1.2 AyauTtopus

OTa GpoLtopa npegHasHayeHa ans coTpyaHMKoB koMnaHum Ckana’* p, napTHEPOB 1 3aka34ynkos,
nepeqg KOTOPbIMM CTaBATCA 3agadn pas3paboTku pelleHusi, 3aKkynku, YynpaBrneHust Wnm
akcnnyataumm MawuHbl 06beKkTHOro xpaHunuwa Ckana” p MXA.0.

1.3 OG6partHas cBsA3b
Ckana’ p 1 aBTOpbl 3TOr0 AOKYMeHTa 6yayT paabl 06paTHOM CBA3M MO HEMY.

Ceskutechb ¢ komaHgon Ckana’ p no anekTpoHHou noute MV @skala-r.ru.
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2. BBEAEHUE

MawuHa o06bekTHOro xpaHunuwa Ckana’p MXO.0 npegHasHadyeHa Ans  co3daHus
ropM3oHTanbHO MacTabnpyemoro o6 beKTHOro XxpaHunuiya, coemectumoro ¢ Amazon S3.

S3 xpaHunuuie — 310 cepBUC XpaHeHust GannoB ¢ gaHHbIMK B hopmMe 06bekToB. OT 0OLIYHOIO
XpaHeHus bannoB xpaHeHne obbekToB B S3 XxpaHunuiie oTnuvaeTtcs bopMaTtoM XpaHeHwus,
HanuuMeMm MeTagaHHbIX W YHUKanbHbIX WAEHTUUKATOPOB OOBLEKTOB, KOTOpble AatoT
BO3MOXHOCTb OpraHmsauuMmM XpaHeHus MunnuapgoB dannoB, YTO He [OCTYMHO Ansd
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 M YNPOLLIEHUS 3KCNyaTauum.

OcHoBHbIMK NpenmyliecTtBamn S3 xpaHunvwa MawmHbl 06beKTHOro xpaHunuwa Ckana’ p
MX[O.0 aesnsatoTca:

=  BblCcOKas HaOEXHOCTb U OTKA30yCTOMYMBOCTb

=  MacwTtabupyemMoctb — BO3MOXHOCTb CO34aHWUS XPaHUIUL, NPaKTUYECKN HeorpaHUYeHHbIX
pasmepoB

= XpaHeHne HeorpaHM4yeHHoOro KonmyectBa OObHLEKTOB — OOHO M3 OCHOBHbLIX MPENMYLLECTB,
AocTuraemoe 6narogapsa ToMy, 4TO agpeca JocTyna K 06bekTam XpaHATCS B BUAE CCbINOK, a
He KaK uMeHa

= Hannyne BepCcMOHHOCTN 06BEKTOB

= [lopaepXka MynbTUTEHAHTHOCTU

= Ob6ecneveHne KaTacTpopOyCTONYMBOCTU 3@ CHET UCMONBb30BaHMSA reopensinkaumm;

= Knaccbl o6cnyxmBaHusi — BO3MOXHOCTb MpU COXpaHeHMM obbekTa onpenensTb, Ha KakoMm
TMNe XpaHunuia oH 6ygeT nomeLleH

=  Bblcokas ahdEKTUBHOCTb XPaHEHNS 3a CYET CKaTUS AaHHbIX

=  WHTerpaums c IAM

= PacClumpeHHbIn ayanT, MOHUTOPUHT U XXypHanupoBaHne paboTbl CUCTEMBI

= PoneBas mogenb goctyna

= Obecne4veHne LEeNOCTHOCTN AAHHbIX HA YPOBHE XpaHUuLy,

B Hactodwmn momeHT MawmHa o6bekTHoro xpaHunuwa Ckana“p MXO.0O saensetca
€ONHCTBEHHbIM MPOAYKTOM POCCUMCKOrO MNPOM3BOACTBA, oObecnevyvBarOwmMM peanunsauuto
OOBEKTHOrO XpaHunmLa npakTu4eckn nboro pasmepa n cCoBMeCTMMoro ¢ Amazon S3.

HauvHaa c¢ 2014 roga npogyktbl Ckana’‘p nfaHOMEpPHO pas3BMBanunCb, MpeBpaLlasch
N3 cneumanbHbIX peLleHnn, NpeaHasHa4vYeHHbIX 418 NpoBangepoB MHTEPHET, B pacLUMPEHHble
CUCTEMbl KOPMoOpaTMBHOro knacca. Ha cerogHawHui geHb pelweHus Ckana’'p SBNSOTCS
6e3yCcrnoBHbIMX NuaepamMm Ha POCCUMNCKOM PbIHKE KOPMNOpaTMBHbBIX CPEACTB BMpTyanu3auun
N XpaHEHUs OaHHbIX 3@ CYET CBOMX (OYHKLMOHAamNbHbLIX BO3MOXHOCTEW M LOBOMBbHO MPOCTbIX
NPOLIeCCOB BHEAPEHMS U IKCNyaTauumn.
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3. OTIIMMUTENbHbIE YEPTDI

—

. HagexxHoe xpaHeHune bonblumx 06BbEMOB AaHHbIX

O6bem xpaHeHus gaHHbIX — 80 64 [M6anT coipon émMKocTM Ha ogHy MawumnHy

XpaHeHne HECKOMNbKMX KOMUI Ui ncnonb3oBaHne TexHonorun Erasure Coding
MpopaboTaHHble BapwaHTbl ANS TUMNOBbIX MNPUMEHEHWA C pasHbiMK  TpeboBaHWMsM
K 06bemMy XpaHeHUs 1 Npon3BoAUTENBHOCTH

HacTtpanBaemas oTkasoycTonymeocTb MawmnHbl 06 bekTHOro xpaHmnuwa Ckana”p MXQ.0
3awmTa pennukaumen Ha reorpadumyecks yganeHHble knactepbl MawwuHbl 06bLEeKTHOro
xpaHunuwa Ckana”p MX[O.O

dopmupoBaHme katacTpoOyCTONUNBLIX PELLEHNN

. Bbicokas npon3BoanUTESIbHOCTb

MpounssoanTensHocTb Ao 5000 onepauwnin/c (ons o6bekToB pasmepom 40 K6anT) Ha KaxabIn
y3en xpaHeHusi MawmnHbl 06 bekTHoro xpaHunuwa Ckana’p MXA.0

ApXUTEKTYpPHAs ONTUMMU3aLUNSa NPON3BOANTENBHOCTHM

CneuuarnbHble HACTPONKM NporpamMmMHOro obecneyeHus

CbGanaHcupoBaHHbI 1 MPOTECTUPOBAHHLIN KOMMITEKT 060pyAoBaHMS

Mopoepxka MHoronoTo4Howm 3arpy3ku (Multiload)

. OTKaBOyCTOVI‘-II/IBOCTb Ha BCEX YPOBHAX

Pe3epBupoBaHue 3Ha4nMMbIX KOMMNOHEHTOB Ha annapaTHOM ypoOBHE

ObecneyeHne 0TKa3oyCTOMYNBOCTM HA NPOrpaMMHOM YpPOBHE

ABTOMaTU4YECKOE BOCCTAHOBMNEHNE paboToCcnocobHOCTM Npu cOosix

Hactponka [OMEHOB OTKa30yCTOMYMBOCTM C Y4eTOM (PM3NYECKOro pasMeLleHust
HakonuTenemn

. ObecneyveHne kadecTBa nNpu pasBepTbiBaHUN

OnTMManbHOCTb HACTPOEK, NPOBEPEHHAsA TecTaMm

ABTOMaTM3NPOBAHHOE pa3BepTbiBaHNE UCKITHOYAET YenoBeYeckme omnbku
CrtaHgapTvsauusi pasBepTbiBaHWS rapaHTUpyeT COOTBETCTBME pEeLUEeHUs 3asiBIEHHbIM
XapaKkTepucTmkam

. HenpepbIBHbIN KOHTPOMNb COCTOSAHUS

MoHuTopuHr pabotocnocobHocTu MO xpaHmnnuwa n obopygosaHms
MpenHacTpoeHHbIe MOPOroBble 3HAYEHNS KPUTUYHBIX NapaMeTpoB
PasnuyHble kaHanbl MHpOPMUPOBaHMSA 00 OTKIMOHEHMUAX

. [MbKkne BO3MOXXHOCTM agMUHUCTPUPOBAHMS

MNpopaboTaHHble pekoMeHAaLMN NO BbINOMHEHWIO OTAENbHbLIX Onepauui

Wcnonb3oBaHne NoaxoaoB, yMEHbLUAILWMX BEPOATHOCTb KPUTUYECKNX OLLIMBOK
BbinonHeHune nobbix onepaumn agMMHUCTpUpoBaHnsa 6e3 octaHoBkM MaliMHbI 06 EKTHOro
xpaHunuwa Ckana”p MX[.O v 6e3 npepbiBaHMst cepBMCa KOHEYHbIM NOSb30BaTENAM
WHTterpaumsa ¢ IAM n JAM
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v

.MNopaepxka akcnnyatauum

LleHTpanu3oBaHHasa nogaepxka pelweHnst (0QHO OKHO)
EanHas oTBETCTBEHHOCTb 3a BECb KOMMIEKC

Bbinyck natyen n pekomeHgaumm

O6yueHune nepcoHana 3akasymka

8. QkoHoMMYeckas ahPEKTUBHOCTb

Bbicokasi adhdeKTUBHOCTb XpaHEHUS 3a CHET CXKaTUS OOBLEKTOB

OpraHmsauma Ha 6ase ogHon MalwuHbl 00BbekTHoro xpaHunuwa Ckana’p MXO.0
HECKOJTbKMX HE3AaBUCMMbIX CEPBUCOB (MYNbTUTEHAHTHOCTL)

BO3MOXHOCTb MOMHOrO NULIEH3NPOBAHMUS EMKOCTU XpaHEHMUST UM UCNOSb30BaHUS NOAMMUCKN
Ha onpegeneHHy eMKOCTb XpaHeHuUs

CokpalleHHbIE CPOKM BBOAA B SKCMyaTauuio

Tonbko 060CHOBaHHO HEOBXOAMMbIE A5151 KOPNOPATUBHBLIX PELLUEHWIA KOMMOHEHTDI

9. AnbtepHatuBa Amazon S3 u Ceph Object Gateway

CoBmecTMOCTL € npoTokoniom Amazon S3

CbanaHcupoBaHHbI HAabop yNpaBnALWMX KOMaHg 1 NPOCTOTa aAMUHUCTPMPOBAHMS
JlokanbHas peanusaums S3 B Bawem IO nnu yactHom obnake

KauyecTBO, noaTBEPXKOEHHOE OMbITOM NPAKTUYECKOTO MPUMEHEHUS

10 n3 31



MawwnHa o6bekTHOoro xpaHmnuwa Ckana”*p MX.0. TexHnueckmnm o630p

4. NPON3BOACTBO B POCCUUCKOWU ®EOEPALIUU

Cneumanuctammn komnaHmm Ckana’p 6Gbina npoBedeHa cywecTBeHHas paboTa No co3faHuio
CXEM M KOHCTPYKTMBHOrO ucnosnHeHnss MawmnHbl o6bekTHoro xpanunuiia Ckana”p MXA.0,
OCHOBAHHOIO Ha NpUHUMNE MOLYNbHOCTU. Pe3ynbTatbl NpoBeAEHHON paboTbl Ha CErogHSLWHUI
AeHb HEe MMEIOT aHanoroB Ha pbiHke PO.

MawunHa o6bekTHoro xpaHunuwa Ckana“p MXA.O npucytctByeT B EgmMHOM peectpe
POCCUNCKON paguoaneKkTpoHHon npogykumm MwuHnpomtopra P®  (P3I MIIT) cornacHo
MocTtaHoeneHuto Mpasutensctea PO Ne 878.

MawuHa o00BbekTHoro xpaHunuwa Ckana’p MXO.0 wmoxeT nocTtaBndAeTcsd €eauHbIM
KOMMJIEKCOM, O4HOM HOMEHKNAaTypHOM No3uumen kak lNporpammHo-annapatHbin komnnekc (MAK).
Mpn stom MawwmHa coctouT M3 Habopa oTAenbHbIX Mogynen (Kaxabli M3 KOTOPbIX Takke
ansaetcs u3genuem B peectpe P3N MIIT), yto obGecneunBaeT rMbGKOCTb KOMMMEKTaLMnM w
MOAEpHM3aLnM TOBapHbIMU MNO3ULMSIMU U3 peecTpa.

MawwuHa o6 bekTHoro xpaHunuiwia Ckana” p MXA.0 npnsHaHa nponsBeaeHHbIM B PP ToBapom,
B cooTtBeTcTBMM C [lpaBunamy BbigayM 3akmloyeHuss O NOATBEPXKAEHMM MPOM3BOACTBA
NMPOMBILUNEHHON MpoaykumMn Ha Tepputopun Poccunckon Pepepaunn, yTBEpKAEHHLIMU
noctaHosneHvem lNpasutensctea oT 17 nonsa 2015 r. Ne 719.

MawuHa oObekTHOro xpaHunuwa Ckana’p MXO.0 cooTBETCTBYET MNOCTAHOBIEHUIO
MpaBsutensctBa P® Ne 616 ot 30 anpena 2020 r. 0 3anpeTte Ha 3aKynky WUMMOPTHOM
PaanoaNeKTPOHHON NpoayKuun 1 noctaHosneHuto Mpasutensctea PP Ne 925 ot 16 ceHTabps
2016 r. 0 npuopuUTETE POCCUNCKON PaamnoaNeKTpoHHoN npoaykummn B 30%.

MawuHa o6bekTHoro xpaHunuwa Ckana’p MXO.O cooTBeTCTBYeT MNOCTaHOBMEHUIO
MpaButensctea PO Ne 2013 n Ne 2014 ot 03 gekabpst 2020 r. 0 MMHMManNbHOM Aone 3aKynok
TOBapOB POCCUNCKOro NPOUCXOXOEHUS.

BHMMAHWME! PeectpoBoe Hanucanne HanmeHoBaHnsa MawwnHbel CKAJIA-P MXO.O otnnyaetcsa
OT MapKEeTMHIOBOro HanMcaHus ¢ NPMMEHeHMeM ToBapHOro 3Haka Ckana” p.

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

Tabnuua 1. TosapHble no3uyuu MawuH u Modyneu

26.20.14.160. MNporpammHo-annapaTHble
KOMIMIeKChbl, Co30aHHbIe Ha cepBepax unu
YCTPOMWCTBax, coaepXallne B CBOeM cocTaBe
OAVH nnun 6onee BbIYNCIIUTENbHbIX Y3510B

Ona MawwwnH

26.20.14.160. MNMporpammHo-annapaTtHble
KOMIMIEKCbl, CO3aHHbIe Ha cepBepax unu
YyCTpOMCTBax, COAepXaLlne B CBOEM COCTaBe
OAMH unu 6onee BblYUCNNTENBHbLIX Y3I10B U

Ona Mogynen

Hannune MawuHbl o6bekTHOro xpanunuwa Ckana’p MXO.O Ha canite rocyaapCTBEHHOW
NH(POPMALIMOHHON CUCTEMbI MPOMBILLIIEHHOCTN MOKa3aHO Hwxke (PucyHok 1, dparmeHT
cTpanuubl Katanor npoaykuum CIT).
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MawuHa xpaHeHusa gaHHbiXx CKAJIA-P
MXA.0 (PMbBI.466535.002-565)

000 "CKAJIA-P"

PucyHok 1. MawuHa 06bekmHo20 xpaHunuuwa Ckanap MX/[.O Ha calime eocydapcmeeHHOU UHGhopMayUOHHOU
cucmembi ripombiwneHHocmu (FTMCII)

MogpobHas wHpopmauua o MawuHax u Mogynsx MawuHbl OGBHLEKTHOro XpaHunuiia
Ckana” p MX[.O, BkIto4YeHHbIX B EQMHBLIN peecTp pOCCUMIACKOM Pagmo3anieKTPOHHON NPOaYKLUnN,
npegcraeneHa B Tabnuuax Hwke (Tabnuua 2 n Tabnmua 3).

Tabnuua 2. lNModpobHas uHgopmauus o MawuHe o6bekmHoz20 xpaHunuwa Ckana™p MX/.O, eKkntoYeHHbIX
e PO MINT

HanmeHoBaHMe MawunHbI Koa wspenus no

(pa3paboTaH cornacHo TexHunyeckum ycnosusam PMBI.466535.002TY) oKna2

MawwmHa xpaHeHunsa gaHHbix CKAJTA-P MXO.0 (PMBI.466535.002-565) 26.20.14.160

Tabnuua 3. lNodpobHas uHgopmayusi 06 ocHo8HbIX Modynsx MawuHbl 06bekmHo20 xpaHunuwa Ckanap MX4.0,
8KtoYeHHbIx 8 POl MINT

HaunmeHoBaHue Mopayns Kop napenus

(paspabotaH cornacHo TexHuueckum ycnosusim PMBI.466535.003TY) no OKIA2

CKANA-P Basosbii moagynb (PMBI.466535.003-210) 26.20.14.160
CKANA-P Mogynb xpaHeHnus (PMBI.466535.003-262) 26.20.14.160
CKANA-P Mogynb kommyTaumm n xpaHeHus (PMBI.466535.003-265) 26.20.14.160
CKAJTA-P Ba3soBblii Mmogynb arperaumn® (PMBIT.466535.003-211) 26.20.14.160
CKANA-P Basosbii mogynb apbutpa (PMBI.466535.003-213) 26.20.14.160
CKANA-P Mogynb koopanHaumm (PMBI.466535.003-220) 26.20.14.160

CKAJIA-P Mogynb rmobansHoro 6anaHcuposLmka (PMBIM.466535.003-269)  26.20.14.160

CKAJIA-P ®yHkumnoHanbHbIn Mmogynb (PMBIM.466535.003-300) 26.20.14.160
CKAJIA-P Mogynb o6bekTHoro xpaHenus (PMBIT.466535.003-312) 26.20.14.160
CKAJIA-P CneumnanuanpoBaHHbii mogyrnb (PMBI.466535.003-250) 26.20.14.160
CKAJIA-P KombunHumpoBaHHbIn mogynb (PMBIT.466535.003-230) 26.20.14.160

1 YcTaHaBnuBaeTcs Ans noakntoveHns k basosomy Moaynto AononHUTENbHbIX Mogynein kommyTauum um
XpaHeHus
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5. APXUTEKTYPA

MawwnHa o6bekTHOro xpaHunuwa Ckana”p MXA.0O peanuayeTcsa Ha y3nax C apXMTeKTypown
X86-64 C YCTAHOBMEHHBLIMM HaKONUTENAMW, MpedHasHaYeHHbIMU AN XPaHEeHWa [OaHHbIX.
Apxutektypa MawwuHbl npeacrtasneHa Hwxke (PucyHok 2).

Crexrp 53 CnexrpS3 Knactep

— VAP —p

AKTHEHBIH Maccuesbii W3 53

Y3en xpaHeduna 1 Y3en xpadeduna 2 Y3en xpaHedua N ‘

|csa||css||csm| |csa||css||cs~| |MD5| f|c54||c55 ||C5N|

]

EEEEE H- 2

PucyHok 2. Apxumekmypa MawuHbl 06bekmHo20 xpaHunuua (Cxema 8HympeHHel koMmymauyuu)

MawwuHa o6bekTHOro xpanunuuwa Ckana” p MX[.O BkniovaeT crneayoLlme OCHOBHbIE HYacCTu:

CnekTp.S3 obecneunBaeT OanaHCUMPOBKY 3anpoOCOB MexAay Yy3namum XpaHeHus nns
obGecnevyeHns paBHOMEPHOM Harpy3km Ha MalwunHy, BLINOMHAET CKaTue OOBLEKTOB,
WHTerpaumio ¢ npoBangepamu ayteHTudpukaumm (IAM) n pacumpeHHoe xXypHanupoBaHue
GW - cepBMCHbIN KOMNOHEHT 06paboTkm 3anpocos S3, peanuaytowmin metogsl S3 APl. GW
nony4aet n obpabaTtbiBaeT 3anpocbl, chopMMpOBaHHbLIE C MCMNOSMb30BaHWEM MPOTOKOMA
Amazon S3, BbINOMNHSAET ayTeHTudmrKauno nonb3osartenen S3 n npoBepKy CMNCKOB KOHTPONS
poctyna (ACL)

Cepsuc OS obecneunBaeT xpaHeHWe AaHHbIX OOBLEKTOB Ha pacnpenesieHHOM OUCKOBOM
XpaHunuiie

Cepeuc NS obecneumnBatoT XxpaHeHME MeTadaHHbIX OOBEKTOB, BKITHOHAIOLNX MMSI OObEKTa,
ero pasmep, cnncok KoHTpona goctyna (ACL), pacnonoxeHue, Bnagensua, u ap.
PacnpegeneHHoe OuCKOBOE XpaHunuvwie npeacrtaBnsieT cobon knactep ¢ yHKLMOHANoMm
obecnevyeHns BbICOKOW LOCTYMHOCTM CNyX0 1 AaHHbIX. PyHKUMOHAN BbICOKON OOCTYMHOCTM
3agewncreyeTca n ans obecneveHns rapaHTupoBaHHou goctynHocTun cepsmcoB S3 (NS n OS)
3a CYET UX NnepeHoca Ha paboTatoLme y3nbl B crniydae cbos yana, Ha KOTOpPOM OHM paboTtanu.

MporpammMHble KOMMOHEHTbI MawwuHbI 06beKTHOro xpaHunuwa Ckana” p MXA.0
3anyckarTcs

Ha y3rax Kak cepBuUCbl, NO3TOMY Ang paboTbl cepBuca S3 He HYXXHbl BUPTYyarbHble Cpeabl,
4YTO ynpoLlaeT aKkcnnyaTaumo komnnekca. CnekTp.S3 peanuayeTca Ha ABYX BblAENEHHbIX
y3nax un paboTtaeT B pexume 0TKazoyCTONYMBOro KracTtepa.
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6. CTPYKTYPA

MawuHa o6bekTHOro xpaHunuuwa Ckana“p MXO.0 wmeeT MOAYNbHYO CTPYKTYpY,
BKItovatowyto Mogynu xpaHeHuns aHHblx 1 Mogynu, obecneumsatome cnyxebHble yHKUUNA.
B 3aBucumoctn OT TpeboBaHWM K MNPOU3BOAUTENBHOCTU M EMKOCTU XpaHeHns MawunHbl
ob6bekTHoro xpaHunuwa Ckana” p MXI.0 coctaB Moaynen KOHEYHOro M3genus MeHseTcs —
MawuHa MOXeT NOCTaBNATLCH B Pa3HbIX UCMOMHEHUSIX.

MawuHa o60bekTHOoro xpaHunuwa Ckana“p MXO.0 noctaenseTcs Kak roToBbIN
npeaHacTPOEHHbIN KOMMNIEKC, O4HAKO B npouecce akcnnyatauun coctaB Moaynen moxeTt
paclwmpaTbCs  ANS MOBbIWEHUSs  eMKOCTU  XPaHUMbIX — AaHHbIX WKW yBENUYEeHUs
Npoun3BOANTENBHOCTH.

MawuHa o6bekTHOoro xpaHunuwa Ckana“p MXO.0 saBnseTcs OTKa30yCTONYMBLIM
KOMMMAEKCOM,  OOoMycKalwwMM  eOuHW4YHble  OTkadbl  obopygoBaHuMs  ©e3  noTepwm
pabotocnocobHocTn. [na cnydaeB, Tpebywwmux peanusaumMm KaTacTpodOoyCTOMYMBOCTH,
MawwuHa o6bekTHOro xpaHunuiwa Ckana’p MXA.0 npenocraBnsieT BO3MOXHOCTb CO34aHUSA
KONMUW [OaHHbIX Ha YydaneHHoOW nnowagke C WCMNOMb30BaHMEM aCUHXPOHHOW pennvKauum
(reopennukaums). KatactpodgoycTonumBoe pelleHne peanu3dyetcs Ha 6ase gByx (u 6onee)
MawuH o6bekTHoro xpaHunuuwa Ckana’ p MXA.0.

6.1 Moaynu MawuHbl 06 beKTHOro xpaHunuwa Ckana” p MXQ.0

B coctaB MawwuHbl 06bekTHOro xpanunuuia Ckana”p MXA.0 (PvucyHok 3), B 3aBMCMMOCTHU
OT KOHUrypauum, MoryT BXOAUTb criefytolime ocHoBHble Moaynu:

= BasoBbI MOOYIb — LLIACCU C YCTAHOBIIEHHbIMM y3N1aMu, peanuayowmmmn 6a3oBbin Habop
CepBUCOB, HEOOXoaMMbIX ans paboTbl MawnHbl 00bLeKTHOro xpaHunuwa Ckana”p
MXO.0, Bknovyas obecrnevyeHMe CeTeBOW CBSA3HOCTM W BanaHCUPOBKY 3anpocoB
nosib3oBatenen

= Moagynu XxpaHeHusa — COCTOAT U3 Y3MOB C YCTAHOBMEHHbIMM HAaKOMUTENAMM,
npegHasHa4YeHHbIMW O519 XpaHEeHUst AaHHbIX

= Mogynu KommMmyTauumn n xpaHeHns — npefHasHadeHbl Ansa paclnpeHns BO3MOXHOCTEN
BbasoBoro mogynsa no nogknoveHuto Moayrnen xpaHeHns

= basoBble MOAynu arperaumMm — cnyxat ana nogkniodeHns Mogynen kommyTaumm
n xpaHeHusa Kk bazosomy moaynto

MHTePKOHHeKT MX.0 MHTepKOHHEKT
- (Nepsoe nneyo) [
100G BasoBbIM Moaynb 100G

Croiika 256

KOMMYTaLMOHHOro | i
mMoayns

Croiika k,,,,,jiﬁ,, MX[.0

KOMMYTaLMOHHOTO
MOAyNA

(Bropoe nneuo,
KONWsA nepsoro)

OtgenbHocToAW@A OTgensHocToAWanA OTaenbHOCTOALEA
CTOMKa CTOMKa CTOiKa

KommyTaLMoHHbIA mogynb Bazosblit Moaynb KoMMYyTaLMOHHBIA MOAYNb

PucyHok 3. Cocmas MawuHbl 06bekmHo20 xpaHunuwa Ckanap MX.0
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6.1.1 BbasoBbiM MoAaynb
6.1.1.1 O6Lwue cBegeHus

Cxema basoBoro moayns npveeaeHa Ha pucyHke (PucyHok 4).

Kcrng
3aka3z4yuka

Ckana”p MXA.0
BasosbIt moaynb

A

|

|

|

|

|

|
|
2x
— Y351a BHellHero aocTtyna

— 2x
r = Y3naceresoro B3a HMO,EI,EFICTBHFI

Mogaynb xpaHeHus

2X

Y3na 6anaHCcUpPoOBKHM

1x
CeTeBoMl y3e/1 yrpaB/ieHUs

+[10

PucyHok 4. Cxema bazosozo modyrns

B coctas basosoro Moayna BXoOAT cneayrowine yasnbl:

* Y3nbl BHELWHEro 4ocTyna — AN ceTy nonb3oBaTtenein MawuHbl 06 EKTHOro XpaHunuiwa
Ckana’p MXa.0

= Yanbl CeTEBOro B3anMOL4ENCTBUS — BHYTPEHHUI CErMEHT (MHTEPKOHHEKT)

= Y3nbl 6anaHcmpoBkn — yHKuun Cnektp.S3

= CeTeBoW y3en ynpaBreHns — crnyXebHbli KOMMYTaToOp MEHeIKMEHTa

BasoBblit MOAYNb MOXET 6bITb MHTErPUPOBaH co creaytowmmmi Moaynsmu:

=  Moaynu xpaHeHusi — KOMMSEKTbl Y3MnoB XpaHeHusi MalwuHbl 06bEKTHOro XpaHunuiia
Ckana”p MXA.0 ans paclumpeHns 06beMOB XpaHEHUS

= bBbasoBble Mmogynu arperaumMm — onumst Ans pacwmpeHns coctaBa MawmnHbl 06bLEKTHOro
xpaHunuwa Ckana”p MX[.O, cpeactsamum CeTEBOro B3anMOAENCTBUSA
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Y3nbl BHELWHEro AocTyna npedHasHayeHbl Ans obecrneyeHus OTKa3oyCTOMYMBOrO AocTyna
notpebutenen cepeBuca XxpaHeHuss o0O6bekToB Kk Moagynam xpaHeHusi. [logknoyeHune
nonb3oBaTenen OCyLeCcTBNAeTCa Yyepes y3nbl GanaHCMpOBKM, Ha KOTOPbIX ycTaHoBneHo MO
CnekTp.S3.

Yanbl ceTeBoro B3aMMOAENCTBUSA peanumayoT 0TKa3oyCcTONYMBOE NOAKMOYEHNE Y3INOB XpaHeHNUs
B €OWHYI CceTb (MHTEPKOHHEKT) ANs OpraHusauvMuM pacnpeneneHHoro AMCKOBOro MaccuBa,
obecneymBaroLLero xpaHeHme 00bHLEKTOB.

CeTeBon y3en ynpasneHus obecnedvvBaeT MNOAKMOYEHME BCEX annapaTtHbIX KOMMOHEHTOB
MawunHbl 06bekTHoro xpaHunuwa Ckana”p MX[A.0 B ceTb HU3KOYPOBHEBOIO MOHUTOPUHIa
N ynpasneHus.

CocTaB agMVWHUCTPATOPOB — Afsi KaXOOro TeHaHTa peanusyetcsi porlb aAMUHWUCTpaTopa
TEeHaHTa, KoTopasi MOXeT ObITb Ha3Ha4YeHa OAHOMY MIN HECKOSbKUM MOsib30BaTeNsIM.

B coctaB baszoBoro moayns BkroyaTcs, Kak MUHUMYM, NO OAHOMY MOAYMO XpaHeHus. ba3oBbli
Moaynb obecnevnBaeT nodknodeHne ot 5 oo 26 yanoB xpaHeHus 6e3 nogkntoveHus Mogynen
KOMMYTaLUN N XpaHEHMS.

B coctaB basoBoro mogynsa moryt Bxoantb Moaynu arperaumm, KOTOpble MUCMONb3YyTCA Npwu
pacwunpeHun pecypcoB MawuHbl 06bLeKkTHoro xpaHunuuwa Ckana“p MXO.0 3a cuer
NOAKIIOYEHNS JOMNONMHUTENbHBIX Moaynen KOMMyTaumMm U XpaHeHus.

6.1.1.2 XapaKkTepucTukm

Bas3oBbIn MOOynb MOCTaBMASIETCA B MOHTaXHOW cTonke (onuus) BbicoTor 42U u rnybuHon
He meHee 100 cm. Xapaktepuctukm basoBoro moaynsi npueedeHnbl B Tabnuue Hwke (Tabnvua 4).

Tabnuya 4. Xapakmepucmuku ba3ogozo mModynisi

KonunyectBo cBo60AHbIX

HanmeHoBaHne Mogyns OHepronoTpebneHue (kBT) IOHWUTOB AJ1s1 MOHTaXa
Mopynen xpaHexus (U

HauanbHas koHurypauus 2,1 33

6.1.2 Mopaynu xpaHeHnsa (Mogynu o6 bLEKTHOro XpaHeHus)
6.1.2.1 O6wue cBegeHus

Mogynn xpaHeHns MawuHbl 06BbekTHOro xpaHunuuwa Ckana“p MXO.0 BbINONHAT
OLHOBPEMEHHO ABe (PYHKLMK:

= OpraHunsaumio  pacnpegeneHHoro AMCKOBOrO MaccuBa Ans  XpaHeHuss O0ObekToB
N MeTagaHHbIX

= Ob6ecneveHne pfoctyna Kk oObekTaM mMonb3oBaTesien no MnpoTOKoNy, COBMECTUMOMY
¢ Amazon S3

6.1.2.2 XapakTepucTuKku

Moaynu xpaHeHus noctaenswTcs BMecTe ¢ BbasoBbiM mMogynem wnm B coctaBe Mopayns
KOMMYTaLUN U XpaHEHUs, NPeAHa3HAaYeHHOro ANsl paclUMpeHnss eMKOCTU XpaHeHus Basosoro
moaynsi. MawwuHa o6bekTHoro xpaHunuiia Ckana’ p MXA.0 MoXeT UMEeTb HECKOSbKO TUMOB
Mogaynei xpaHeHuss B CBOEM COCTaBe, YTO MO3BOSISIET OpraHW3oBaTb XpaHeHWe Oo6BbEeKTOB
C pa3HbIMU Kraccamu 06CrnyXmBaHus.
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BoamoxHble PEXNMbI obecneveHus COXPaHHOCTU AaHHbIX B XpaHUITNLLIE:

= pennukauusa gaHHbiX no dopmyne 3:2 (3 konum GROKOB AaHHbIX XPAHATCS CTPOro Ha
pasHbIX y3nax)
= 3awmTa M3bbITouHbIM KognpoBaHnem Erasure Coding

6.1.3 Moaynu koMmmyTauum n XxpaHeHUsA
6.1.3.1 Obwume cBepgeHUdA

Moaynu kKoMMyTaumm U XpaHeHnss NCNONb3YTCS ANA pacLUMPEHMS EMKOCTU XpaHeHus MaluHbI
Ckana"p MXO.O B cnyyasix, korga noptoBas eMKoCTb basoBoro moaynsa He nossonsieT
NoaKNIYNTL AoNnonHuTeNbHble Mogynun xpaHeHus. [1na ncnonb3oBanusa gobasndembix Moagynen
KOMMyTaLuuMn n xpaHeHuss B basoBbii Mogynb ycTaHaBNMBalOTCS ABE Napbl KOMMYTaTOpPOB
Moaynen arperaumu, ogHa — Anst 06beanHEHM Y3nOB BHELLHEro AoCTyna, a BTopad — Ans
006beMHEHMS Y3M0B CETEBOrO B3aUMOAENCTBUS.

Cxema Mopaynsa koMmmyTauumn n xpaHeHus npeacrasrneHa Huke (PucyHok 5).

1
I KMoayno | 4
| arperaumm | !
! Kcna
i (B basoBOM) —
| ( ) 1 : 3akazyuka
""""" 1
T
1
Ckanap MX4.0 |
Mozaynb KOMMYTaLUK U XPaHEHUA TUN 1
1
1
1
1 1
2X T T U )
r——- 1
. Y3nbl BHELWWHero gocTtyna g :
1 I 1
1 I |
1 '[! |
1 2x vyl ____ - .
: Y3/bl CETEBOrO B3aUMOAENCTBUA : | 1
| 1
1 ]
1
1 : | JononHutenoHaa :
1 =
1 1 ! CTOWKa 1
1 1 ! 1
1 1
: Mogynum xpaHeHusA : 1 |
1 ! 1
' g | Mogaynu |
1 ! 1
1 | i XpaHeHus \
1 ! 1
1x 1 : 1
[} 4 1
CeteBoM y3en ynpasneHMA [ i B B

+MO 1

PucyHok 5. Cxema Modynisi KoMMymauuu U XpaHeHusi

Moaynb KOMMyTauun 1 XxpaHeHus npegHa3HayeH TONbKO ANs yBENUYEHNS Ymcna nogkmnioYeHHbIX
Mogynewn xpaHeHus1.

Moaynb KOMMyTauuMuM M XpaHeHusi, No aHanormm ¢ basoBbiM Mogynem, BKMOYaeT ceTeBoe
obopynoBaHvMe [ONs OpraHMsauMu BHELHEero [ocTyna, CeTW pacnpefeneHHoro OMCKOBOro
MaccuBa, ¥ CEeTU yrpaBneHusi, KOTOpbIe NMOAKMHYATCA K aHanorMyHbiM ceTam basosoro moayns
yepe3 Moaynu arperaumm.
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6.1.3.2 XapakTepucTuKku

Mogynb KOMMyTauun M XpaHeHust NOCTaBNSeTCs B MOHTaXXHOW cTomnke (onuus) BeicoTon 42U
n rnybuHon He meHee 100 cwm.

PexnMbl obecrneyeHnsi COXpaHHOCTM [OaHHbIX, onpenerneHHble ans Moaynei kommyTaumm
N XpaHEeHWs1 MOBTOPSIOT NMPUHLUMMbLI N30LITOYHOCTH.

6.1.4 BbasoBble mogynu arperauuu
6.1.4.1 Obwume cBepgeHUdA

basoBble MOOynu arperauum  COCTOAT U3 OTKA30yCTOMYMBBIX MNap  KOMMYTaTopoB
N npegHasHayeHbl Ons NOAKNIYEHNA BHELLUHMX WU BHYTPEHHMX ceTerd Moaynen kommyTtauuu
n xpaHeHus k baszoBomy mopynio. [lapa basoBbix mogynen arperauumn obecnednBaeT
nogkntoyeHne o 6 Mogynen KOMMyTaumMm U XpaHeHus, He3aBUCUMbIM obpa3om obbeamHAs
y3nbl BHELLUHEro JOCTyna, a Takke Yy3rbl CeTeBOro B3aMMOLeNCTBUS (MHTEPKOHHEKT) MalunHbI
061beKkTHoro xpaHunuiwa Ckana”p MX[.O.

Cxema Ba3oBoro Moayns arperaumm npefacraBneHa Ha pUCYHKe HUXKeE.

Ckana’p MX1.0
basosbi MmoAy b arperauum

2X
Y3na arperayuu

PucyHok 6. Cxema bazosozo Modynsa aepesayuu
6.1.4.2 XapaKkTepucTukm

Mopgynu arperauum npegHasHayveHbl Ons ycTaHoBkM B Bas3oBbii Moaynb npy pacluvpeHum
MawunHbl 1 ycTaHaBNMBaKOTCA Napon. XapakTepucTukn ogHoro Moayns arperaunm npuBeneHbl
B Tabnuue Hmxke (Tabnuua 5).

Tabnuua 5. Xapakmepucmuku Modyns aepesayuu

OHepronoTpebneHme KonnyectBo 3aHMMaeMbIX
HavnmeHoBaHne Moayns
(kBT) IOHUTOB A58 MoHTaxa (U)
Mogyne arperauum 1,1 2

6.1.5 Mopaynb rnobanbHoro 6anaHcupoBLYMKa

Moaynb rnobanbHoro 6anaHcMpoBLUMKa NpefHasHaveH ana 6anaHcMpoBKM M pacnpeneneHus
3anpocoB KIMEHTOB Ha 3anucb U YTeHWe OBBLEKTOB XpaHeHWUs N UX crnyxebHon nHdopmMaLmu,
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ncnonb3yeTca Ansi NOCTPOEHUs reopacnpenenéHHblX KnacTtepoB, CO34aH C MPUMEHEHUEM
CKOH(PUrypUpOBaHHOrO AN BbINOMHEHMA  3a4aHHbIX  PyHKUMA  obopydoBaHus U
cneumanuampoBaHHoro lMO.

6.1.6 Moaynb KoopauHaUuUun

Mogynb KoopauHaLumMu NnpegHasHavyeH AN ocylecTBneHnsa yHKUMIA ynpaBrieHus napameTpamm
pacnpegeneHs uHdgopmMmaumm, 6anaHCMpPOBKM HaArpy3kuM U 3anpoCcOB KIMEHTCKUX CUCTEM, a
Tawkke  BbIMNOMIHEHUA  OYHKUMA  KOMMPECCUM  OaHHbIX, CcOo34aH C  MPUMEHEHNEM
CKOH(PUrypUpOBaHHOrO AN BBbINOMHEHMA  3a4aHHbIX  PyHKUMA  obopydoBaHus U
cneumanuampoBaHHoro lMO.

6.1.7 ®YHKUMOHaNbHbIA MOAY b

DyHKUMOHaNbHbBIA MOAYMb NpeaHasHayeH Ans BbINOMHEHUA onpefeneHHon KaTteropuu 3agad,
COAEPXKUT y3nbl 00paboTKM W XpaHEeHWs [aHHbIX, MOAAEPXKMBAET OTKa30yCTOMYUBYIO
apXUTEKTYpy, CO34aH C MPUMEHEHUEM CKOH(UIYPUPOBAHHOIO AMfs1 BbIMNOJIHEHUSA 3adaHHbIX
dyHKUMn o6opyaoBaHua 1 cneumanmanposaHHoro MO.

6.1.8 KomMOGUHMpOBaHHbLIN MOAYIb

KoMGMHUpOBaHHbIM MOAYIb NpeAHas3HavYeH Ans BbiNONHEHUS CNOXHbBIX (PYHKLMOHANbHbIX 3a4au,
KOTOpble MOryT ObITb BbINOMHEHbI TOMbKO C WCMNOMIb30BAHMEM COBOKYMHOCTM  Y3IOB,
NPUMEHSIEMbIX B PasfiMYHbIX MOAYNSAX, CO34aH C NpUMEHEHUEM CKOHAUrypupoOBaHHOroO Ans
BbIMOMHEHNS 3adaHHbIX MYHKUMN obopydoBaHus u cneumnanuanposaHHoro 0.

6.1.9 CneuuanusanpoBaHHbIA MOAYNb

CneunanusmMpoBaHHbI MOAYMb MpedHasHayYeH AN peweHusd crneumduyeckux 3agad B
COOTBETCTBMM C (PYHKUMOHANbHBIMK TPEOOBaAHUSAMM, KOTOPbIE HE MOryT ObiTb BbIMOSHEHbLI C
MOMOLLBLIO  Y3MOB APYyrMX Mogynem wunum ux KoMbuHauun, co3gaH C  NpUMEHEHUEM
CKOH(OMIypnpoBaHHOrO  Ans  BbINOMAHEHUS  3afaHHbiX  dyHKUMKW  obopyaoBaHus U
cneunanmampoBaHHoro MO.

6.1.10 Moaynb 06bEKTHOro XxpaHeHuUsA

Moaynb OOBLEKTHOrO XpaHEHUs COCTOMT M3 Y3MOB C YCTAHOBIIEHHLIMU HAaKOMUTENSIMU,
npeaHasHa4YeHHbIMU ANs XpaHeHUst AaHHbIX U MHOXeCcTBa 0ObEeKTOB C NMoaaepKKon npoTokona
S3, nogoepXKmMBaeT  OTKa3OyCTOMUMBYID  apXUTEKTYpPY, co3gaH C  MPUMEHEHNEM
CKOH(PUrypUpOBaHHOrO AN BbINOMHEHMS  3a4aHHbIX  yHKUMA  obopydoBaHus U
cneunanmampoBaHHoro MO.

6.1.11 basoBbIM MoAynb apbuTpa

MpenHasHayeH ANsi BLIMNOMHEHWS PONM pacnpefeneHvs koopauvHauun. B cocTtaBe y3nbl
6anaHcupoBku S3.

Cxema basoBoro mogynsd arperaumm npegctaBneHa Ha PUCYHKE HuXe.

19 n3 31



MawwnHa o6bekTHOoro xpaHmnuwa Ckana”*p MX.0. TexHnueckmnm o630p

Ckana’*p MXA.0
BasoBbin moaynb apbuTpa

2X
Y3na apbutpa

PucyHok 7. ba3osnbiti Mmodynb apbumpa

6.2 [MporpammHoe obecne4vyeHune

B coctaBe MawuHbl o6bekTHOro xpaHunuwa Ckana”p MXO.0 ucnonb3ayetca cnegyroulee
nporpammMmHoe obecneyveHme:

= Ckana”p Cnektp.S3

= Ckana”p BusuoH

= Ckana”p NeHom

= PacnpegeneHHbIn OUCKOBbIN MaccuB

MO Ckana”p Cnektp.S3 peanuayeT npoTokon S3, OOCTYN K AaHHbIM, CKaTue OaHHbIX U
GanaHcMpoBKY 3anpoCcoB Mosib3oBaTeNeNn.

MO Ckana”p Bu3noH npegHasHayeHoO AONi1 KOHTPONS COCTOSIHMS KOMMOHEHTOB MalmnHbl
006BbeKTHOro xpanmnuwa Ckana” p MxX.o.

MO Ckana” p NeHom obecneuymBaeT obcnyxmnBaHme annapaTHbIX U NPOrPaMMHbIX KOMMOHEHTOB
MawuHbl 06bekTHOro xpaHunuwa Ckana” p MXA.0.

6.2.1 MO Ckana”p Cnekrtp.S3

MO Ckana”p Cnektp.S3 npepocrasnseT API-uHTepdenc, nogobHeii nHTepgency Amazon S3,
KOTOpbIA SBMSIETCA OOHUM W3 caMblX pacnpocTpaHeHHbiX APIl-MHTepdencoB OOBLEKTHOrO
xpaHunuuwa. KoHe4vHble nonb3oBateny Moryt pabotatbe ¢ MawmHoOM 06 bEKTHOro XpaHunuwa
Ckana”p MXO.0 Tak e, kak oHM paboTatoT ¢ Amazon S3. MoXHO Mcnonb3oBaTh NPUBbLIYHLIE
npunoxexusa ona S3 n npogomnmkate paboTy ¢ HUMM Nocne Murpaumm gaHHblx n3 Amazon S3 Ha
MawuHy o6bekTHoro xpaHunuuwa Ckana” p MXA.0.

XpaHunuuie o6beKTOB peanuayeT UHTepdenc, KOTopbi NO3BONSAET YNPaBnsaTh AaHHbIMU B BUAE
006BHEKTOB (KaK B XpaHUNULLLE AaHHbIX TUMNA «KMY-3HaYeHME), B NPOTMBOMOMOXHOCTb (pannam
B (pannoBblX cuctemax unm 6nokam B 6novyHomM xpaHunuuie. Kaxabin o6bekT B XpaHunuiie
COOEPXWUT QdaHHble W MeTafaHHble, KOTOpble €ro OnuCbIBalT, a TakkKe YHUKanbHbIN
naeHTUdUKaTOpP, NO3BONMAKOLWUIA HANTN OOBEKT B XpaHuUnuLLe. XpaHunuile o6 beKTHbIX OaHHbIX
ONTUMU3NPOBAHO ANA XpaHeHua MunnuapgoB oO6bekTtoB nboro pasmepa ©Gnarogaps
COYETaHM1IO OYEHb BbICOKOM MaCLLUTabmnpyemMoCT C BbICOKOW AOCTYMHOCTLIO M COrNacOBaHHOCTbIO
AaHHbIX.

Mo cpaBHEHWMIO C APYTMMM TUMAMW XPaHWUIWLL, KIKOYEBOE OTIMYME XPaHUMLLA OO BEKTOB COCTOUT
B TOM, YTO YacTu 06beKTa HeNb3s U3MEHUTb. [pn n3meHeHnn obbekTa hopMUpyeTCs ero Hoeas
Bepcus, a cTapasi OCTaeTcs AOCTYMNHON, ecny MHOE He NPeayCMOTPEHO NONMUTUKAMU XPaHEHUS.
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M3meHeHne ob6bekTa kak eqMHOro Liefioro yctpaHseT npobnemy KOHIMKTOB, a 06bEKT C caMom
HeJaBHeNn METKON BPEMEHU CUMTAETCS TEKyLLEN BepCuen.

6.2.2 MO Ckana”p BusunoH

MawuHbl o00BbekTHOro xpaHunuwa Ckana“p MXO.0 nocTtaBnsAlTCA CO cpeacTBamu
MOHWUTOPUWHra, HACTPOEHHbLIMU Ha KOHTPOSb XapakTepHblx Ans MawwH Ckana’ p napameTpos C
3aJaHHbIMW MNOPOroBbIMU 3HAYEHUSIMU, NO3BOSIAA U3 €QUHOM KOHCONWN NPOBOANTL NMOMHOLIEHHbIV
MOHWUTOPUHI BCEX KOMMNOHEHTOB MalwmHbl 06 bekTHOro xpaHunuiwa Ckana’ p MXA.0.

OcHoBHble hyHKLMOHarNbHbIE BO3MOXHOCTH:
= MOHUTOPWHT cepBepHOro obopyaoBaHus
= MOHUTOPUHT ceTeBoro obopyaoBaHus
= MOHUTOPUHI NPOrPaMMHO-OMPEAENAEMOrO  XpaHunMwia W CepBUCOB  OBGBEKTHOrO
XpaHeHus
= LleHTpanu3oBaHHOE XpaHeHWe 1 aHanua rnor-gannos
= [lepenaya gaHHbIX BO BHELLHWE CUCTEMbI MOHUTOPUHTa

6.2.3 MO Ckana”p NeHom

Ckana’p lFeHom — pelleHe, npeaHasHa4YeHHOe AN YNPaBEHWUs] KU3HEHHBIM LMKIIOM
MawuHbl 06bekTHOro xpaHunuwa Ckana’” p MXA.0.

OcHoBHble npenmyllectsa Ckana” p NeHowm:

=  YnpowaeT nogaepxky MawuH ob6bektHoro xpaHunuwa Ckana”“p MX[0O.0,
YCTaHOBINEHHbIX Y 3aka3umka, BKNo4Yasi BONpPoCcbl 0OHOBMEHMSI KOMMOHEHTOB
= CHwmxaeT TpeboBaHus k kBanudukaumm akcnnyatmpyrowero MawmnHy nepcoHana

6.3 PacnpepneneHHbIW AUCKOBbLIA MacCcuB

PacnpegeneHHbIn AUCKOBbLIN MaccuB co3faeTcs Ha Gase HakonuTenewn, yCTaHOBMEHHbIX B Y3nbl
Mogaynen xpaHeHusi, 06beAUHEHHbIX C UCMONb30BaHMEM Y3II0B CeTeBOro B3aumogencreus. OT
(bYHKUMOHMPOBAHMS Y3rI0OB CETEBOr0 B3aMMOAENCTBUSI 3aBUCUT paboTOCNOCOGHOCTL BCEro
pacrnpeaeneHHoro  AWCKOBOrO MaccuBa, NMO3TOMY  OYEHb BaXHO UCKMIOYNTL
HEeCaHKLMOHNPOBAHHOE U3MEHEHNE HACTPOEK ITUX Y3rOB.

Ons XpaHeHua OaHHbIX B pacnpegeneHHoM OUCKOBOM MaccCuBe WCMONb3yeTCA ABE pa3HbIX
TEeXHOINOrnu:

= CospgaHue Konumn 610KOB AaHHbIX (Pensnnkm)
= dopmMUpOBaAHNE KOHTPOSbHbLIX CYyMM (TexHonorusa kogmposaHus Erasure Coding)

CospgaHne Konuii OaHHbIX npearonaraeT 3anucb OOHUX M TeX XXe OaHHbIX Ha HakonuTenw,
pa3smeLleHHble Ha pasHbIX y3nax Moaynei xpaHeHus:.

dopmMuMpoBaHMEe KOHTPOSbHbIX CYMM npegnonaraeT AefneHne 3anucbiBaeMbiX AaHHbIX Ha YacTy,
KOTOpble 3anucbiBalOTCA Ha usndeckn pasHble y3nbl Mogynen xpaHeHus. B pgononHeHue
K 3anucaHHbIM 4acTaM pacCyYMTbIBAlOTCA [OBE KOHTPONbHbIE CYMMbl, KOTOpble Takke
3anucbiBalOTCS Ha pasHble y3nbl Mogynen xpaHeHus, He 3aHATble YacTaAMU 3annCaHHbIX JaHHbIX.
MprHUMN o4eHb NOXOoX Ha NpuHUMn paboTbl RAID 6. 3a cyeT co3gaHnst KOHTPOMbHbBIX CYMM MNpu
NCNOMb30BaHUN 3TOW TEXHONOrMM OTKa3 OOHOBPEMEHHO ABYX y3roB Moaynen xpaHeHus He
npuBeaeT K noTepe AaHHbIX.

lMpoueccbl BOCCTAHOBMEHUS KOMWA MpU aBapuax — peanns3oBaHbl Kak OHOBble, CTapTyioT
aBTOMaTMYEeCKN, N B obLliem criyyae He TpebyloT BMellaTeNnbCTBa agMUHUCTPATOPOB (Kpome
cny4aeB 06CnyXMBaHUS 1 Criy4aeB HEXBATKM Y3M0B UM MECTa Ha HUX).
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6.4 OTKasoycToOM4YNBOCTb

OtkasoyctonumBocTb MawunHbl 06beKTHoro xpaHunumuwa Ckana’p MXO.O pocturaertcs
HabopoOM TEXHOMOruMin, peanu3oBaHHbIX Ha PasHbIX YPOBHSAX MPOrpaMMHOrO M anmnapaTHoOro
obecneyveHus:

= [lpumeHeHue OTKa30yCTONYMNBOrO pacnpefeneHHoro ANCKOBOrO XpaHunuuwa,
He NMetoLLLEero eauHOM TOYKM OTKasa

= TexHonorus BbICOKOM OOCTYNnHOCTU Ansa cnyx6 cepsuca nmeH (NS) n cepBuca xpaHeHus
(OS). Ctout Takke 0TMETUTb, 4TO cepeuc wio3a (GW) He XxpaHUT COBCTBEHHbIX AaHHbIX U
nepesanyckaeTca aBTomaTndecku npu cboe nnatdopmol

= Hanuyue y3noB w0308 S3, OpraHM30BaHHbIX B KNacTep BbICOKOM AOCTYMHOCTH

OTKa30yCTOMYMBOCTb XpaHEHUS OaHHbIX obecneynBaeTcs 3a CHET XPaHEHUST HECKOSbKMX KOMWIA
AaHHbIX Ha pasHbix y3nax Mogynen xpaHeHus unu npuMmeHeHus TexHonorum Erasure Coding
C pacnpegeneHvemM 4YacTter AaHHbIX U KOHTPOSbHbIX CYMM [AaHHbIX NO pasHbiM Mogynsam
XpaHeHus. Mcnonb3oBaHne nobon M3 3TUX TEXHOMOTMA rapaHTUPYeT COXPaHHOCTb AaHHbIX
NpuM OOHOBPEMEHHOM OTKase A0 ABYX y3noB Moaynew XpaHeHust B TUMOBbIX PELUEHMAX
MawuHbl 06bekTHOro xpaHunuwa Ckana” p MXA.0.

Ha ypoBHe cnyx6 xpaHunuwa S3 ucnonb3yeTcd MexaHuM3M aBTOMaTM4eCcKOoro nepesanycka
YyBCTBUTENbHbIX K OTKa3am cnyx6 NS u OS. B cnyyae Bbixoga U3 CTpPos y3na XpaHeHus,
Ha KOTOPOM OHWU (PYHKLUMOHUPOBAHMSA, CryXObl aBTOMATMYECKM Nepe3anyCckarTCcs Ha ApYyrux
y3nax XpaHeHuss M NpouCXoauT aBTOMATMYECKOE BOCCTAHOBIIEHME YPOBHS M3ObITOYHOCTM
AaHHbIX. Cnyx6a GW He XpaHUT COOCTBEHHbIX AaHHbLIX 1 aBTOMaTMUYeCKM nepesanyckaeTcs npu
cb0sIX y3n0oB XpaHEeHwUs.

[nsa vcknoyeHns BO3MOXHOCTU MepeHanpaBneHnst 3anpoca nonb3oBaTtens K y3ny XpaHeHus,
BbilegwemMy M3 CTpod, B cocTaB MawuHbl o6bekTHoro xpaHunuwa Ckana”p MXO.O0
BKIMIOYEHbl  Y3nbl  WMHO30B S3, KOTOPble  OCYLECTBASKOT  MOCTOSHHbLIA  KOHTPOIb
paboTOCNOCOBHOCTM Y3OB XpaHEHUS U pacnpeaensitoT 3anpockl MONb3oBaTENEN TONBbKO MEXay
paboTOCNOCOOHbLIMM y3riaMu XpaHEeHWUs.

Y3nbl wno3oe S3 OpraHmn3oBaHbl B Knacrtep BbICOKOM AOOCTYNHOCTN.
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7. MOOEPHU3ALUA N OBCNYXUBAHUE

MawunHy o6bekTHoro xpanunuwia Ckana” p MXA.0 nerko o6cnyxmBaTtb U MOAEPHU3MPOBATD.
OCHOBHbIE BO3MOXHOCTH:

3ameHa BblleaLwero u3 cTposi Hakonutens 6e3 0CTaHOBKM y3fia U KOMNOHEHTOB cepBuca S3
YpaneHne HopmanbHO (YHKUMOHUPYIOLWEro HakonuTens (Hanpuvep, Ans  3aMeHbl
Ha gpyron) 6e3 oOCTaHOBKM y3na 1 KOMNOHEHTOB cepBuca S3

3ameHa Bbilwelwero U3 CTpos yarna XpaHeHus unu yana GanaHcupoBku 6e3 OCTaHOBKM
MawwuHbl Ckana’p MXA.0

Hob6aBneHne pgononHuTenbHoro Moayna  xpaHeHua unu Moagyna  komMmyTaumm
N XpaHeHus (Ons yBEnMYEeHUs eMKOCTU XpaHeHus) 6e3 octaHoBkM MawwmHbl Ckana’*p
MXxAa.o

BpemMeHHbIli BbiBOO M3 cocTaBa MawuHbl 00bekTHoro xpaHunuwa Ckana’p MXO.0
noboro ysna Mopgynen xpaHeHusi Ons ero MoAepHM3aumMnm unum npounakTu4ecknx u
pernameHTHbIX paboT 1 BO3BpaLleHVe ero B akTuBHbIN Nyn 6e3 octaHoBkM MawuHbI.
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8. CUEHAPUUN UCINOJIb3OBAHUA

Bnarogapsi cBoen yHuBepcanbHOCTW, S3 xpaHunuuwe Ha 6a3ze MawuHbl OOBLEKTHOro
xpaHunuwa Ckana’p MXO.0 moxeT ucnonb3oBaTbCsA ANA XpaHeHusa ¢annoB (06BHEKTOB)
CaMoro pasHoro Tuna, BKNo4as:

= OObeKTbl, KOTOpPbIE paHee xpaHunuck B CYB[]

= PesepBHOe KonnpoBaHue (NONHOCTLIO COBMECTUMO ¢ pg-probackup n ADBM)
= PasHoobpasHble JOKYMEHTbI N Nx 06pasbl

= bonbwwne gaHHble (big data)

=  ApXuBbI N pe3epBHbIE KOMUU

= CrtaTu4Hble AaHHble BeD-canToB

= doTorpadum 1 BUOEO3anucu

To ectb S3 xpaHunuuwe Ha 6a3ze MawmnHbl 06beKTHOro xpaHunuwa Ckana” p MXO.0 moxeT
MCNONb30BaTLCA NPaKTUYECKM B NMIOOOM TEXHONOrMYECKOM NpoLecce, NPUNOXeHUN Unn cepeuce,
roe TpebyeTtcsa xpaHeHMe 6onbloro konuvecTea annoB U GUHapHbIX 06 BHEKTOB.

S3 xpaHunuiia gatT BO3MOXHOCTb MOBLICUTbL NPOM3BOAUTENBHOCTL PELLEHWUI AN ynpaBneHus
AaHHbIMK 3@ CYeT BblHOCA (QYHKUUW XpaHeHusi 6onblumx OOBHLEKTOB BO BHELLUHIOW CUCTEMY.
Hanpumep, npu ncnonb3osaHmm CYB[] Postgres, xpaHeHne 6onbLluoro yncna o6bLeKToB B CaMom
0ase yBenuuMBaeT ee pasMep M CYLECTBEHHO CHWXaeT MpPOU3BOAUTENbHOCTb. XpaHeHue
o6bekToB 3a npegenammn CYB[ Postgres B S3 xpaHunuue CyweCcTBEHHO YMeHbLUaeT 00bem
6a3bl 1 NOBbILLAET ee NPOM3BOANTENBHOCTb, MPU 3TOM OOCTYN K 0OGbEKTaM OCyLLEeCTBSAETCsA No
CTaTU4HbIM CCbIflkaM, XpaHMMbIM B 6a3e.

B cBA3N ¢ HEOOXOAMMOCTLIO Nepexoaa Ha TeXHOMNOorMu, cBob6oaHbIE OT CaHKLMOHHBIX PUCKOB,
MawuHa o6bekTHoro xpaHunuwa Ckana’p MXO.O, kak POCCUNCKUI NPOAYKT, ABMASETCHA
OnTUMarnbHbIM peleHnem B obnactu nmnopTto3amelleHunsi, 0cobeHHo B cBs3ke ¢ MawmHamm
6a3 gaHHbIx Ckana”p MbA.MM.

CylwiecTByeT [OBe TUMOBbIE CXEMbl MCMOMb30BaHNA MalKnHbl OGBLEKTHOro XpaHunuuia
Ckana”p MXA.0:

= JlokanbHoe xpaHunue S3
= PacnpeneneHHoe xpaHunuile S3 ¢ aCUHXPOHHOW reopennukaumen.

8.1 JlokanbHoe xpaHunuuwe S3

JlokanbHoe XpaHunnuie S3 gaensietcs CTaHOapPTHbIM BapuMaHTOM UCNOJIb30OBaHNUA KOMIMJ1EKCa.
K OCHOBHbLIM JOCTOMHCTBAM OTHOCATCS:

= BO3MOXHOCTb CO3AaHUsI XpaHUNULL, 06beMoM A0 64 MNbanT chipon EMKOCTH

= BO3MOXHOCTb MOCTPOEHMS  BbLICOKOMPOU3BOAMUTENBLHONO KOMMMEKca CO  CKOPOCTbH
yTeHus/3anncu B gecatkm out/c

= BbIiCOKas yCcTOMYMBOCTb K €4MHUYHbIM OTKazaM 0B0opyaAOBaHUA, MPOCTOTa BOCCTAHOBEHUS
nocne cbos

MawwnHa o06bekTHOro xpanunuwa Ckana’“p MXO.0 ob6ecneumBaeTr BO3MOXHOCTb
MCNONb30BaHMA pPas3nuuHbIX Mogynen XpaHeHus, KOTopble MOryT ObiTb MCMOMb30BaHbl ANd
OopraHuM3aumm KnaccoB XpaHeHus 00bLeKkToB S3 XpaHunuwia € Ucnonb3oBaHmem artpubyTa
3anpoca:

x—amz-storage-class: [StorageClass]

OTO No3BONSET CO3AaBaTh PeLUeHNsi, KoTopble obecrnevmBaloT onTUManbHOEe XpaHeHne AaHHbIX
C pasHbIMU YPOBHSIMM BOCTPEOOBAHHOCTU UMW peanuayoT nepapxmyeckuin NpUHLMN XpaHeHns
o6bekToB) (PucyHok 8).
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PucyHok 8. Pa3rnuyHble ypoeHU XpaHeHUsi 06bekmos

[na co3gaHus pasHblX YPOBHEN WUCMOMb3YHTCS pasHble Tunbl HakonuTenem W pasHble
TEXHOMNMOIMN XPaHEHUs] OaHHbIX, KOTOpble MO3BONAT CO3[4aTb XPaHWNULLA C NPaKTUYECKU
NnaBHOW rpagaumein COOTHOLLEHMS NPOM3BOANTENBHOCTE/EMKOCTb XpaHEHUS.

8.2 PacnpepeneHHoe xpaHunuiie S3 ¢ aCUHXPOHHOMN
reopennukauuen

Heckonbko komnnekcos Ckana” p MX[.0 moryT 6biTb 06beAnHEHbI B €4MHYI0 CUCTEMY, FAe eCTb
rONIOBHOE 1 pe3epBHble xpaHnnuiia S3. K 0CHOBHbIM JOCTOMHCTBAM TaKoro peLleHnst OTHOCSTCS:

= KaractpodoycToninsocTb
= OTHOCUTENbHO  HEBbLICOKME TpebOBaHUS K  KaHany CBSI3W  MeXZy  TOMOBHbIM
N pe3epBHbLIMU XpaHUnmLLamm

Cxema npepocTtaBneHus cepBuca S3 pacnpefeneHHon cuctemon MawunHbl O6BLEKTHOro
xpaHunuua Ckana” p MX[.O koHeYHbIM NOMNb30BaTENsIM MOXET ObITb peanv3oBaHa B pexxumax
active-passive nnm active-active. B nocnegHem cny4ae nonb3oBaTtenin CMOryT O4HOBPEMEHHO
N3MEHATb 0OBbEKTbI HA pasHbIX NroLlazKkax u nocregHen sepcuen 6yayT cuntaTbCst 0ObEKTLI C
Oonee no3gHen MeTKON BPEMEHUN CO3aaHMS.
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9. NMAHUPOBAHUE MHO®PACTPYKTYPbI

[na Bbibopa Heobxoamnmown KoHdurypauun MawmHbl HEO6X0AMMO NONYYUTbL OMPOCHbLIA NIUCT Y
Ckana”P 1 3anonHuTb ero MakcumarnbeHo getanbHo. OT kadecTBa 3anofHeHUs: ONPOCHOro nucTa
3aBUCUT NOCTPOEHME KOPPEKTHON apxXnTekTypbl MalunHbI.

Ona wHterpauum MawmnHbl 06bekTHoro xpaHunuwa Ckana”p MXO.0 B cyulecTByloLyto
NT-nHdpacTpyKTypy HEOOXOANMO BLINOMHUTL CrieayoLwme warm:

BblaenuTtb BHYTpeHHUE |IP-agpeca onga cetu pacnpegenieHHOro UCKOBOro XpaHunumia
Boigenute IP-agpeca gns cetn goctyna MawuHbl 06 beKkTHOro xpaHunuiwa Ckana’p
mMxg.o

Bolgenutb IP-agpeca ons cetu ynpasneHns

MpenoctaBuTtb goctyn y3nam MawwuHbl o6bekTHoro xpaHunuuwa Ckana”p MXA.0
K cepsucy BpemeHn NTP

CdopmupoBaTb nmsa ons cepsuca S3

CdopmmpoBaTb cepTUUKaT C UCMONb30BaHNEM YAOCTOBEPSIOLLLErO LIEHTPa UInn BblaaTb
camonognucaHHbli ceptudmkat ana 3awuTtel Tpadmka S3 (nogxoauT TONMbKO Ans
NoKanbHOro BapuaHTa UCnornb3oBaHns)
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10. rPAHUUBI NTPUMEHAMOCTHW

MpumeHeHne MawunHbl o06bBLekTHoro xpaHunuwa Ckana“p MXO.0 (PucyHok 9)
PEKOMEHA0BAHO MpPW BbINOSIHEHWM O4HOMO UMM HECKOSTbKMX CNeaytoLwmnx YCroBun:

HeobxoanmocTk opraHusaumm cepsmca S3 B YacTHOM obrnake

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

3ameHa annoBbIX CEpPBMCOB B MH(POPMALMOHHbLIX CUCTEMAX [ANs MOBbILEHUA
6e30MacHOCTM U HAOEXHOCTU XpaHeHUsa (3a CYeT WMCMNONb30BaHWUS TEXHOSOMMU KITHY-
3Ha4YeHuns)

XpaHeHme pe3epBHbIX KONWK, BMECTO OUCKOBbBIX MAaCCUBOB U JIEHTOYHbIX HaKonuTenen

Peanusaums pacnpegeneHHbix XpaHunui, ¢ OOHOBPEMEHHbIM LOCTYNOM Ha pasHbIX
nnowagkax (katactpodOyCTOMUYMBOE XpaHEHWE OOKYMEHTOB/pPE3EpBHLIX  KOMui),
0e3 orpaHMyYeHnsa paccTosHMUS.

MawunHy o6bekTHoro xpaHunuwa Ckana” p MX[.O uenecoobpasHo NpUMEHATL Npu obbeme
XpaHeHus aaHHbix oT 40 T6ant oo 64 N6anTt cbipon EMKOCTH.

0.01MN6anT 4= 64 N6anUT

Ha6op MaLWmrHb XpaHeHus O6vem
odopmgum naun;;ﬁgnfp XpaHeHus
100 MponyckHas
' éur/c pony
10 : CNOCO6GHOCTL

KaHana

100
Méurt/c

MawuHbt XxpaHeHus
10 ; AaHHbIX Ckana’p
Méut/c ] MxX0.0

PucyHok 9. paHuybl npumeHumocmu MawuHbl 06ekmHo20 xpaHunuwa Ckana’p MX.0
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11. TEXHUYECKAA NMNOOAEPXKKA

MoctaBka MawunHbl o06BbeKTHOro xpanunumuwa Ckana“p MXO.0 ocywecTBnseTcs
C npegBapuTenbHbiMU COOPKONW, TECTUPOBAHMEM W HACTPOMKOM 0BOpyaoBaHMsSt COrMacHO
TpeboBaHmsim 3akasumka. KadectBeHHas noggepkka MawuHbl OGBLEKTHOro XpaHunuwa
Ckana” p MX[O.O obecneunBaeTtca eaMHbIMN cTaHAapTaMu rapaHTUAHOIO M NOCTrapaHTUNHOIO
TEXHMYECKOro 06CnyXnBaHUs:

= [lakeT ycnyr no TeXHM4YeCKOn noaaepke Ha nepsbln rof BKAOYEH B MOCTaBKY

= 3akasunk MoxeT BblbupaTb nNakeT B 6a3oBOM pexume 9x5, unu B paclUMPEHHOM pexnme
24x7 (onumsa ona KpUTudeckon yHKLMOHAIbHOCTH)

= CpoK Ha4vanbHO npMobpeTaemMon TEXHMYECKON MNOLAEPXKKM MOXET ObiTb YyBenu4eH
00 3-X 1 5-n net, Takke AOCTyNHa NPOMOHraumsa Noaaepxkm

CocTaB TUMOBbLIX MAKETOB YCMNYr MO TEXHWYECKOW NOoJAepXKKe npeacTaBneH B Tabnuvue Huxke
(Tabnuua 6).

Tabnuya 6. lNakemsli ycrye no mexHu4deckol noddepxxke MawuHbl 06ekmHoz20 xpaHunuwa Ckana’p
MX4.0

Maket Maker
«9%5» «24%T»

«O6cnyxusaHne komnnekca Ckanap B pexvme 9%5»

+ —
(B pabouee BpeMsi No pabounm gHSIM)
«O6cnyxuBaHue komnnekca Ckana’p B pexvme 24x7» . +
(KpyrnocyTo4Ho)
MpenoctaBneHne poctyna K cucteme perncrpauum + +
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 HEUCNPaBHOCTEWN
= TexHum4yeckoe conpoBoxaeHune O
KoHcynbTaumm no pabote komnnekca Ckana’p 0 -+
«3awuTta KOHMaeHunansHon MHopMaL Ny
(HencnpaBHbIe HocuTenu MHdopmMaumn He Onumsa Onuusa
BO3BpaLLaTca 3aka3vymkom)
3ameHa 1 peMoHT 060pya0BaHUA MO MECTY YCTaHOBKM + +
HocTtaBka o00oOpyaoBaHWss Ha 3aMeHy 3a cuyeT + N

nponssoaunTena
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Maket Maket

«9%5» «24x7»

PacLumpeHHble onummn o6enyxmBaHms — 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

MawunHa o6bekTHOoro xpaHunuwa Ckana’p MX[O.O apxuTekTypHO SBNAETCA YCTOMYMBLIM K
BbIXOA4Y W3 CTPOS OTAENbHbIX KOMMOHEHTOB M Aaxe Yy3NnoB, NO3TOMYy HET HeobGXoaMMOoCTU B
obecneyeHMn JOPOrocTosILLEro cepBuca CPOYHOro BOCCTAHOBMNEHUS 0O0pyaoBaHNS B TedeHue
CyTOK U MeHee. B MawwuHe o6bekTHoro xpanunuwa Ckana”p MXO.0 npegycMoOTpeHo, Kak
MWUHUMYM, OBOMHOE pe3epBUPOBAHNE OCHOBHbLIX KOMMOHEHTOB, MNO3BOMSAIOLWEE COXPaHATb
AaHHble N paboTOCNOCOBHOCTL AaXe NpU BbIXOAE M3 CTPOSA HECKOSbKMX ANCKOB U/UNK y3M0B.
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12. NOCTABKA U IMLEH3UPOBAHUE MO

KomaHga Ckana’p akTMBHO 3aHMMaeTCd pasBUTMEM nporpaMmMHbiX MpoaykToB MawunHbl
ob6bekTHoro xpaHunuuwa Ckana”p MX[.0. HanpaBneHusa pa3sutmsa hopMmpyoTcst Ha OCHOBE
aHanuaa MMpOoBOro OMbITa UCNOMNb30BaHUS CUCTEM NOJOBHOro Knacca n NoxenaHun 3akasynkos
N naptHepoB. HoBble GyHKUMM peanu3yloTca B (POpME MaXOPHbIX MU MUHOPHbLIX PEr30B:
MaXOpHble penuabl BbIMYCKaKTCA pa3 B KBapTasli, MUHOpPHblE penusbl BbIMNycKalTCAa Mpu
HeobxoanmocTn ©Oonee ObICTPOro BBEAEHMSI B 3IKCMfyaTauuilo HebonblMX  YyrydleHun
B CUCTEME.

MporpammHoe obecnedyeHne Ckana”p CnekTp.S3, Ckana’p BusnoH, Ckana’p [eHom
MoCTaBneTCs UCKNIYNTENBHO B cocTaBe MawmnHbl 06beKkTHOoro xpaHunuwa Ckana” p MXA.0
N NULEH3MPYETCSA NO MeTpMKam KOMMIeKca B COOTBETCTBUN C €0 pasMepomM.

JTnueHsnposaHune
B MawwuHe o6bekTHOro xpaHunuuia Ckana” p MX[.O noctaBnsawTca cneayroLmne nuueH3nu:

= JlnueHsnn MO Ckana”p Cnektp.S3
= JlnueHsmm MO Ckana”p BusnoH n Ckana”p NeHom

YcnoBusi NULEH3MPOBAHUS MOXHO YTOYHUTL MO 3anpocy Yepes HalnX NapTHEPOB.
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O KOMMNAHUN
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 c 2015 roga BbinyckaeT nporpammHo-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. lMpoaykTbl Ckana’p BkMtoYeHbl B PeecTp npoMbIWNEHHON MpPOAYKLMK,
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 M BBOA B 3KCnnyaTauuio.

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 onepaTtunBHoe pas3pelleHne NHUMOEHTOB Ha CTbiKe TEXHOMOMMN.

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