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MawwuHa 6onbwnx aaHHbix Ckana*p MbA.I

1. BBEOEHUE

MawwuHa 6onbwmx gaHHbix Ckana”p MBA.Ir — 3To nporpaMmHo-annapaTHbIA KOMMMEKC Ans
napannenbHon o6paboTkn W pacnpeaenéHHOro XpaHeHUst CTPYKTYPUPOBAHHbIX OaHHbIX,
cneumnanbHO npefHasHadveHHbIn ansa paboTtbl CYB[ Arenadata.DB B BbICOKOHarpy>KeHHbIX
cuctemax.

MawwuHa 6onbwmnx aaHHbIX Ckana”p MBA.I:

= (Ob6ecneyrBaeT BbLICOKYD MNPOM3BOAUTENBHOCTL W OTKA30yCTOMYMBOCTb Onarogaps
npopaboTaHHON MHTErpaLuM annapaTHOro U NporpaMMHOro obecneyeHusi, onTMMU3aumm
anropuTMOB AN UCMONb3YyEeMbIX TEXHOMOIMA, LUMPOKOTO MPUMEHEHUST METOL0B
obecrneyeHns HagEXHOCTH

=  CHwxaeT 3aTpaTtbl 3a CYET KOMMMEKCHOCTH peweHna wn cneunanbHbIX yCJ'IOBVIIZ
JINUEeH3NnpoBaHNA. PeweHne AonyckaeTt pas3mMeuleHne cpady HEeCKOJIbKMX 0a3 gaHHbIX,
npenoctaBnAaa BO3MOXHOCTU ONA UX  KOHcConupgauun U CHUXEeHUA CTOUMOCTU
aKcnnyataunn

= [lpegHasHadyeHa Ons pasmeleHus 6a3 gaHHbix o6bémom oT 10 go 300 T6awt, ¢
NOBbILLIEHNEM NPOU3BOANTENBHOCTN CUCTEMbI NMPU YBENMYEHUN OO BEMOB XpaHEHUS

KomnnekcHoe peweHve MawuHa O6onbumx aAaHHbix Ckana”p MBLO.I BkntovaeT B cebs
CTaHOapTU30BaHHbIE Y3rbl A8 NPoBeAeHUS BblMUCIEHUA U XpaHEeHUs AaHHbIX, ANA CUCTEMbI
pe3epBHOrO0  KOMWPOBaAHWS, a TakkKe CBEPXCKOPOCTHYD CeTeBylD cpedy W CUCTEMY
WHTENMNEeKTyansLHOro ynpasneHus.

OTkasoycTomumBoCTb  obecnevvMBaeTca  MPUMEHEHWEM  HAOEXHbIX  KOMMIEKTYHOLMX,
cneunanuampoBaHHon Bepcum CYB[, pesepBupoBaHMEM  KPUTUYECKUX  KOMIMOHEHTOB,
NCNOoNb30BaHNEM YCTONYMBbLIX CETEBbIX NPOTOKOJSIOB.

MawwuHa 6onbwux gaHHbIX Ckana’p MBO.I' cogepxuT Bce HeobxoouMMmble 3reMEeHTbl Ond
dYHKUMOHMPOBaHUSA BblCOKoHarpyxeHHon CYB[] Arenadata.DB. [MogknioveHne K BHELIHUM
CeTaAM OCYLLECTBMSETCA C NOMOLLULI0 CTaHaapTHoro uHtepgenca Ethernet Ha onpepensembix
npu NOCTaBKe CKOPOCTAX, COBMECTUMbIX C UH(PPACTPYKTYPOIN 3aKasuduka.

PeanunsoBaHbl (YHKUUM MOHUTOPWUHIA COCTOSIHMSI KaK annapaTHblX, Tak U MNporpamMmMHbIX
KOMMOHEHTOB peLUeHus, a Takke BCe HeOOXoaMMble HTEPdENCHI U (DYHKLMK yNpaBeHusi.

MawwuHa 6onbwmnx gaHHbix Ckana”p MBA.I" Bnepeblie 6bina npeactasneHa B 2020 roay kak
npoaykTt B nuHenke Ckana-CP. C Tex nop komnnekc Obin 3Ha4YnUTENbHO YCOBEPLUEHCTBOBAH U
nepepaboTaH.

PelweHne BHegpeHO B KPYMHbIX KOMMEPYECKMX, KOPMOpaTMBHbIX W TFOCYAAPCTBEHHbIX
opraHusaumsix.

MporpammHo-annapatHble komnnekcbl MawuHbl 6onblunMx AaHHbIX Ckana”p MBA.I
BKMtOYEHbl B EQMHBIN peecTp pOCCUIACKOWN paguoaneKkTpOHHOW Npoaykuumn n pabotatoT Ha [0,
BKMOYEHHOM B peecTp MuHuudgpsl PO.
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MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

2. OTNNYUTENDBbHBLIE YEPTbI

1. KoprniopaTuBHbI YPOBEHb peLleHnst 1 MacLuTabnpyemMocTb

MakcumanbHbll 06bEM ©a3 AaHHbIX HE MMEEeT NOrMYEecKoro OrpaHuyYeHus, HO npu
npesbiweHnn obbeéma B 300 T6anT notpebyetrcss M3MEHEHWE CXEMbl BHYTPEHHErO
WHTEPKOHHEKTa (4OCTYMHO NO cneunansHoOMy 3anpocy)

npOVI3BO,EI,VITeJ'IbHOCTb BCEN CUCTEMBbI C POCTOM KoJin4ecTBa BblHUCIINTESIbHbIX Mo,u,yneﬁ
HapalinBaeTCd NnpakTn4eckun NNHENHO

PelleHve Bcerga xpaHuUT ABe 3epKarbHble KoMK JaHHbIX U MOYTU HE CHUXKaeT CKOPOCTU
06paboTkn MHbopMaLMK Npu Nepexoae Ha 3epKarnbHble CEerMeHTbI

2. Bbicokasi Npon3BoauUTENbHOCTb

CbanaHcupoBaHHbI KOMMNNEKT 060opyaoBaHUS

ApXMTEKTYpPHas oNTMMU3aLmsa NPON3BOANTENBHOCTU
CneuuarnbHble HACTPONKM NporpamMmmMHOro obecneyeHus

Ocobble anropnTmbl pe3epBHOIO KONMPOBaHUSA 1 BOCCTaHOBEHNS

I'Ipopa60TaHHb|e BapumaHTbl O4J14 TUMNOBbIX I'IpI/IMeHeHVII7I

3. OTKa3oyCcTONYMBOCTb Ha BCEX YPOBHSIX

HanéxHble komnnekTyoLwme
PesepBrpoBaHve 3Ha4nMMbIX KOMMOHEHTOB Ha annapaTtHOM YpPOBHe
OTka3oycTonuMBasn apxuTekTypa

OI'IepaTVIBHOG BOCCTaHoOBJ1IEHNE MNMPU cbosx

4. [pnopnTeT COXPaHHOCTM OaHHbIX

3epkarnbHble Konuu faHHbIX pacrnpeaerneHbl Mo pa3HbiM CErMEHTHbLIM y3nam
XpaHeHre apXUBHbIX XypHanoB Tpebyemoe Bpems

3awmTa gaHHbIX nepegoBbiM nporpammHbiM RAID (npegHacTpoOeHHbIN YPOBEHb 3aLLUThI
MOXET ObITb YTOUHEH 3aKa34MKOM Mo ero TpeboBaHUsAM)

5. ObecneyeHne KadecTBa Npu pasBepPTbIBAHUN

OnTumanbHOCTb HacTpoeK noareepXxaeHa 3Ha4YnTesibHbIM KOJTIM4eCTBOM YCTAaHOBOK
ABTOMaTVI3I/IpOBaHHoe pasaéprlaaHme CHWXXaeT PUCK YeroBeYeCKoM OLLIMOKK

CraHgapTusaums pasBépTbiBaHUS rapaHTUpPyeT COOTBETCTBME MPOAYyKTa 3asiBNEHHbLIM
XapaKkTepucTmkam

6. HenpepbIBHbIN KOHTPOMb COCTOAHUA MaluunHbI

MoHuTopuHr pabotocnocobHoctn CYB[, n o6opynoBaHuns

OTnuunTernbHble YepTbl 513 30



MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

= YCTaHOBIEHHbIEe MOPOroBble 3HAYEHUS KPUTUYHBLIX MapaMeTpoB

= PasnuyHble kaHanbl MTHPOPMUPOBAHUS CUCTEMON MOHUTOPMHIa 06 OTKITOHEHMSAX

7. T'mbKkne BO3MOXHOCTU aaMUHUCTPUPOBAHNS
[ I'Ipopa60TaHHb|e pekoMeHaaunn no BbIMOJIHEHUIO npoueayp O6CJ'Iy)KI/IBaHVIFI
[ npeﬂ,yCTaHOBHeHbl AO0NOJTHUTEeNbHbIE pelWeHnda aAnd ynpaBneHna

= CoxpaHeHbl BCe CTaHOapTHblE MexaHn3Mbl ynpasneHuna CYB[

8. MNoonepxka B akcnnyaraumm
= LleHTpannsoBaHHasa TexHn4Yeckasa Noaaepka peLleHns
=« EpaunHasa otBeTCTBEHHOCTL 3a BECb KOMMIEKC
= Bbinyck npegsaputenbHO NpoBepsieMblx naTyen
= [lacnopT MawwunHbl B KOMMNNEKTe

= OOyuyeHune nepcoHana 3akasuuka

9. 3koHOMMYeckast aPPEKTUBHOCTb
[ Cneumaanble ycnoBu4 nMueH3npoBaHUA
[ COKan.l,éHHble CpOKM BBOAaA B 3KCNNyaTauunto

= TOnbKo 060CHOBaHHO HEOOXOANUMbIE KOMMOHEHTHI

10. AnbTtepHaTtumBa Oracle Exadata ans aHannTu4yecknx Harpysok
= BbIiCOoKkne HagéxHOCTb M NPON3BOAUTENBHOCTb

= KauecTBO, noaTBepKAEHHOE OMbLITOM NPAKTUYECKOrO NPUMEHEHUS

OTnuunTernbHble YepTbl 6 13 30



MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

3. NOATBEPXAEHHAA BE3OINACHOCTb

MawwuHa Oonbwux paHHbIX Ckana”p MBO.I noctaensetcs ¢ cepTudmnunpoBaHHOM
OC Anbt CI (ceptudpmkar CTIK 3866 ot 10.08.2018, pencrteyet fo 10.08.2028), koTopas:

1. MoXeT NnpuMEHATbCA ANs 3awnTbl MHopMaLnn:

B 3HaunMbIx 06bekTax KpUTUYECKOM MHPOPMALIMOHHON MHAPaCTPYKTYpbl 1 KaTeropun, B
rocygapcTBeHHbIX MHOPMaLMOHHBIX cucTemax 1 knacca 3almLLeHHOCTH

B  aBTOMaTM3MpOBaHHbLIX  cUCTEMax  ynpaBreHus NPON3BOACTBEHHbLIMU n
TEXHOMOrM4Yeckumm npotieccamm 1 knacca 3almeHHOCTH

B uHOPMALUMOHHBIX CUCTEMAX MepcoHanbHbIX [AaHHbIX MpU  HEeo6GXoaUMOCTU
obecneyeHns 1 ypoBHS 3aLUULLEHHOCTM NepPCoHarbHbIX AaHHbIX

B nHopmaLmoHHbIX cuctemax obuero nonb3oBaHus Il knacca

2. CooTBeTCTBYET TPebOBaAHUSAM CriegyHOLLNX HOPMATUBHbBIX JOKYMEHTOB:

«TpeboBaHua 6GesonacHOCTM MHGOPMaUUM K onepaunoHHbiM cuctemam» (PCTIK
Poccuu, 2016) n «Mpodunb 3awuTbl OnepaumoHHbIX CUCTEM Tuna A 4eTBEepTOro Knacca
s3awmtbl. UT.OC.A4.M3» (PCTIK Poccumn, 2017) no 4 knaccy 3awnTbl

«TpeboBaHusi No 6e30nacHOCTN MHAOPMAaLMK K CpeacTBamM KoHTeNHepusaummny» (PCTIK
Poccun, 2022, npukas Ne 118) no 4 knaccy 3awuThbl

«TpeboBaHus no 6e3onacHocTn MHdopmaumm K cpeactesam Buptyanuaaumm» (PCTIK
Poccun, 2022, npukas Ne 187) no 4 knaccy 3awuThbl

«TpeboBaHua no 6esonacHOCTN MHAOPMaLMK, yCTaHaBMAMBaKLWME YPOBHU O0OBEPUS K
CpeacTBaM  TEXHMYECKOM  3awuTbl  MHOpMauunm U cpeactBam  obecneyeHus
6e3onacHOCT MHpopMaLUMOHHbIX TexHonormny (PCTIK Poccuu, 2020, npukas Ne 76) no
4 ypoBHIO JoBEPUS

I'IpOTecmpOBaHa COBMECTUMOCTb C HallioXXeHHbIMN CpeanCcTBaMU 3aLLUTbIL.

1.

CepTndmuympoBaHHoe aHTUBUMPYCHOE CpPeacTBO 3awnTbl Kaspersky

Endpoint Security gnsa Linux (ceptudumkar ®CTIOK 2534 ot 27.12.2011,
aencteyeT o 27.12.2025):

«TpeboBaHua no 6esonacHOCTN MHGOPMaLMK, yCTaHaBMAMBaKLWME YPOBHU OOBEPUS K
cpegctBaM  TEXHMYECKOM  3awuTbl  MHpopmaumm U1 cpegctBaM — obecneyeHus
6e3onacHOCTM MHpopMaUMOHHbIX TexHonoruny (PCTIK Poccun, 2020) — no 2 ypoBHIO
posepus, «TpeboBaHua K cpeactBam aHTUBMPYCHoW 3awmTtbl» (PCTIK Poccuun, 2012),
«[podunb 3awnTbl CpeacTs aHTUBUPYCHOW 3awwmnTbl TMnNa b BTOporo knacca sawuTol.
NT.CAB3.52.13» (®PCTIK Poccumn, 2012), «Mpochunb 3awnTbl Cpeacts aHTUBMPYCHOM
3awmThl TMHa B BTOporo knacca sawutbl. UT.CAB3.B2.M3» (PCTOK Poccumn, 2012),
«[podmnb 3aWnTbl CpeacTB aHTUBUPYCHOM 3alunTbl TUNa [T BTOPOro knacca 3alunTbl.

MoaTBepxaeHHasa 6e30nacHOCTb 713 30
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2. CepTuduunpoBaHHoe cpeactso gosepeHHou 3arpysku 1K «Cobonb»
Bepcus 4.

MoaTBepxaaeT cooTBETCTBME TPebOoBaHMAM PYKOBOASALUMX AOKYMEHTOB K CpeacTBam
JOBEPEHHON 3arpy3ku, a Takke 2 YpPOBHIO O0BepuUs CPeACcTB TEeXHUYECKOW 3aluuThbl
6esonacHocT n obecneyeHus ©6e30MacHOCTU  MHMOPMALMOHHBLIX TEXHOSOTMA W
BO3MOXXHOCTb Mcnonb3oBaHmsa B NCINOH oo Y31 BkntountensHo, B N'IC go 1-ro knacca
3awmweHHocTM BrItouuTensHo n B SOKUN oo 1 kateropum BKNIOYUTENBHO.

MawuHa OGonbwux AaHHbIX Ckana”p MBA.IT wucnonb3yetcda  cepTudmumpoBaHHas
CYBL Arenadata DB (Ceptndukatr ®CTIK 4675 ot 02.06.2023, gencteyetr go 02.06.2028),
KoTopas:

1. MoXeT NnpuMEHATbLCA ANs 3awnTbl MHopMaLnn:

B 3HauMMbIX 06beKTax KpUTUYECKON MHPOPMALIMOHHON MHPPACTPYKTYpbl 3 KaTeropmm
B rocynapcTtBeHHbIX MHPOPMAaLMOHHBIX cUCTEeMaX 3 Krnacca 3aluULL,eHHOCTH

B aBTOMAaTU3NPOBAHHbIX cucrtemax ynpaslieHnda npon3BoACTBEHHbIMU n
TEXHOJTIOrM4eCknmMmun rnpoueccamm 3 Kknacca 3awmueHHOCTH

B MHOPMaUMOHHBIX cucTeMax MepcoHarnbHbIX AaHHbIX MpU  HEeobxoauMocTu
obecrneyeHnst 3 U 4 ypoBHS 3aLLMLLEHHOCTN NEPCOHANbHbIX AaHHbIX

2. CooTBeTCcTBYET TPEOOBAHUIO CneayLwmx HOpMaTUBHBIX JOKYMEHTOB:

«TpeboBaHusa no 6e30nMacHOCTU MHOPMaLUK, YCTaHaBMMBAKLLNE YPOBHU O0BEPUS K
CpeacTBaM  TEXHMYECKOM  3awuTbl  MHOpMauunm U cpeactBam  obecneyeHus
6e3onacHoCTN MHGOPMaUMNOHHbBIX TexHonoruny (PCTIK Poccumn, 2020, npmkas Ne 76) -
no 6 ypoBHIO JOBEpUS

MoaTBepxaeHHasi 6e3onacHOCTb 8 n3 30



MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

4. MPUHLUUMNBI MPOEKTUPOBAHUA

UTtobbl nyywe noHATb ycTponcTBO MawuHbl 6onbwnx aaHHbix Ckana”p MBO.I, moxHo
CpaBHUTb MPUHUUMBLI €€ co3aaHua ¢ TpaguUMOHHO UCMOMb3yeMbIM MNOAXOAO0M K pasMeLLeHuto
CYB[] Ha HekoTOpOM Habope M3 pasnMYHbIX annapaTHbIX U NPOrPaMMHbIX KOMMIOHEHTOB.

TpaanunoHHbIN Noaxon yHMBepcareH

B coctaB 060pyaoBaHus, kak NpaBuio, BXOAUT BbIYUCIIUTENbHbIV y3€en, NOOKNOYEHHbIV NO ceTn
K MacCuMBY XpaHEeHWs [aHHbIX. Y3en ucnonb3yeTca [Ans  pasMmeLlieHuMs nporpaMmMHOro
obecneveHnss CYB[l, camu p[aHHble XpaHATCA B MaccMBe W MO Mepe HeobxoouMmocTu
nepeaarTcs No ceTn. Micnonb3yroTca cTaH4apTHbIe NPOTOKOMbl B3anmogenctens. OpueHtaums
Ha CTaHOapTHble KOMMOHEHTbl UM MPOTOKOMbl  MNO3BoNseT obecneuntb npegeribHyto
BaApUaTUBHOCTb MPUMEHEHUS pEeLUeHUd, a Takke BO3MOXHOCTb noabopa KOMMOHEHTOB AnNS
LUMPOKOro crekTpa Harpy3ok. B To »xe Bpemsi Takon nogxon He obecrneynBaeT onTMManbHOCTH
NONyYMBLLIErOCS peLUeHUs ONs KOHKPEeTHOW 3ajayu, 4YTo aABngeTcss obpaTHOM CTOPOHOW
YHMBEPCANbHOCTU. Y3KMM MECTOM Takke SBMASETCS M KaHan nepefadn OaHHbIX  Mexay
BblYUCIIUTENbHLIM  Y3lIOM M MacCUMBOM XpPaHEHWsl, 4YTO HaknagblBaeT CyLEeCTBEHHbIe
orpaHM4YeHnss Ha MacTabupyemocTb.

MawwnHa 6onbwnx gadHblx Ckanap MBO.IT cospgaHa ans CYB[
Arenadata.DB

Llenbto paspabotkm MawumH 6onbwmx aaHHbix Ckana”p MBO.I' 6bino cosgaHue nonHoro
KOMMfeKTa annapaTtHoOro W nporpaMMmHoro obecnedeHus, agantupoBaHHoro nog CYbB[
Arenadata.DB gnga 06paboTkm aHannTMYeckMx 3anpocoB B oNTUMarnbHoOM cpefe. OTo NO3BONsET
MCNoSb30BaTh NpenMyLecTBa TOHKON HAaCTPOMKN BCEX YPOBHEN peLLeHNa MMEHHO nod pyHKUMN
n notpebHoctTn CYB[ 1 Tem cambiM ob6ecnevmBaeT MakCUMym €€ Npon3BoAUTENBHOCTH.

MawuHa Oonbwux AaHHbIx Ckana”“p MBA.I' cooTBeTCTBYET MNPUHLMNY MaCCUBHO-
napannenoHon obpaboTku: obpabaTbiBaTb AaHHbIE TaMm, FAe OHM XPaHATCS, a nepemelaTb
TONbKO pe3ynbTaT BblYMCIEHWMA.

KomnnekcHoe pasmMellieHre KOMMOHEHTOB, MPUMEHEHME BbICOKOMPOU3BOAUTENBHbLIX MPOTOKOOB
N YCTPOWCTB XpaHEHUs Takke CrocoOCTBYIOT OCTDKEHMIO 3TON Lienu.

BeicTpogencTeme n émMKocTb coBpeMeHHbIX SSD/SAS-HakonuTenen no3Bonunm oTkasaTbCcs oT
MCNONb30BaHWsi  OTAENbHOW CUCTEMbI XpaHeHus B MawwuHax OonblWux AaHHbIX
Ckana”p MB[.I'. lMpyMeHEéHHbIN  NOAXo4  MNO3BOMNSAET  BbIMMCIUTENbHBIM  pecypcam
HenocpeAcTBEHHO obpallaTbCs K AaHHbIM, UCKMoYas HeobXoOUMOCTb UX BbIOOPKN HA CTOPOHE
CUCTEMbl XpaHEHUs W MNepechblsikn MO CeTU, UYTO TakKe MOMOXUTENbHO CKasblBaeTCs Ha
NPON3BOAUTESNLHOCTU peLLleHNS.

[MpopaboTaHHOCTb BCEX MPOrpaMMHbIX KOMMOHEHTOB

OcCHOBHbBIMW NpOrpaMmMHbIMK aneMmeHTamn peweHns Ckana”p MBA.IN saensatoTca onepaunoHHas
cuctema, MO CYB[ Arenadata.DB, MO mMoHuTOprHra n agMuHucTpmpoBanus, MO pesepBHOro
KOMMpoBaHUs.

B pamkax Ckana’p MBO.I o6GecnedeHbl onTumMM3aumsi, TOHKad HacTpowka u pgopaboTka
nepeyvmcneHHbiXx KOMMNOHEHTOB ANns obecnedyeHuss ux Hambonbllerd Npon3BOAUTENBHOCTU U
PYHKLMOHANBbHOrO COOTBETCTBMSA NOTPEOHOCTAM PELLEHUS B LIENTOM.
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MawwuHa 6onbwnx aaHHbix Ckana*p MbA.I

NHTennektyanoHoe NO MawwuH 6onbwnx gaHHblx Ckana”*p M.

MpakTnyeckoe NpuMeHeHne NepBbiX 3k3emMnnapos MawmnH 6onblunx AaHHbIX Ckana”p MB[.I
NPOAEMOHCTPMPOBANo AENCTBUTENbHO BbICOKYHO NPOU3BOAUTENBHOCTb peLleHna n 0603Haunno
obnacTtb Ana ganbHenwero yrnyyweHns n passutus.

lMockonbKy annapaTHble BO3MOXHOCTM B MawunHe OGonblmux AaHHbIX Ckana”p MBA.I
NCMOMNb3YyTCA NPaKTUYECKU NONHOCTLIO, AanbHenLne ynyylleHNns BO3MOXHbl TOMbKO 3a CYET
pasBUTUSA UHTENMeKTyanbHblX COCTaBNAWMX, U B MEepByl o4yepedb MWCMOb3yemMoro
nporpaMmMHOro obecneyeHums.

B xopme passutua pewenns Ckana”p MBO.I' Gbinn oNnTMMM3MPOBaHbI HACTPOWKM Sapa
onepaumoHHOM cucteMbl y3noB Bl nog KOHKPETHbIN BapuaHT eé NpuMeHeHus.

Ontumusaums pabotel CYB[ Arenadata.DB gocturaetcsa HaCTpOMKon napameTpoB AnS Ny4dLlero
COOTBETCTBUSI apXUTEKType pelleHns B Lerom, 6e3 BHECEHUS M3MEHEHUIA BO BHYTPEHHUE
anroputmbl  CYB[l, 4TO rapaHTupyeT COBMECTUMOCTb pelleHns ¢ npuknagHeim [10O,
OPMEHTMPOBaHHbIM Ha COOTBETCTBYHOLLYO Bepcuto CYB/.

OtkasoyctonumsocTe CYB[] Arenadata.DB B MawwuHe 6onbwux AaHHbix Ckana’p MBA.I
obecneunBaeTcst 3a CYET pasMelleHus OByX 3epkanbHbix ak3emnnsapoB CYB[ Ha Bcex ysnax
MaLumHbl, 06pasyowmx Knacrep.

Mpn konnyectBe cermeHToB CYB[l Ha KaxgoMm yane XpaHeHusi, npesbiwatowiem obuiee
KONMMYECTBO CErMeHTHbIX Y3NoB, pe3epBupoBaHMe NPOU3BOAUTCS METOOOM pynnuMpoBaHus, To
€CTb 3epKaribHasi KONUs CErMeHTOB KaXaoro y3na B TakOM e nopsiake byaeTt pacnonoxeHa Ha
Opyrom yarne.

Ecnu konuyectBo y3noB Gonblue Yicna CerMeHTOB KaXaoro, NpUMEHSIETCA MeTog, Crly4aiHoro
pacnpefeneHus 3epkanbHbIX KOMWIA CErMEHTOB MO CEerMeHTHbIM Yy3riam, YTO MO3BOMSET He
CHWXaTb NPON3BOAMTENBHOCTbL CUCTEMbI JaXe B Crydae nepexona Ha pe3epBHYH KOMUIo.

Mpw TeX UNN NHbIX OTKa3ax U HecTaHaapPTHbIX cuTyauusx MO ynpaBneHns KnactTepom NpUMeHseT
COOTBETCTBYIOLLMI anropuTM pearmpoBaHus. B KpUTUYHBIX cUTyauusix KnacTep MOXeT ObiTb
OCTaHoBIeH Ans obecneyeHnst COXpaHHOCTU AaHHbIX.

[lononHUTenbHO NpY HACTPOWKE CUCTEMbI YNpaBIeHUs KIacTepoM peluaeTcs psia npobrem, B
TOM 4YuCre CBsI3aHHbIX C 06GecrnevyeHnemM KOPPEKTHOrO MPOXOXAEHMs Tpadmka Mexay y3namu
KnacTepa, CBsI3M y3M0B Krnactepa C y3rioM ynpaBneHusi, C pa3peLlleHnem UMEH 1 pyrux.

B uenom ato ogHa 13 Hanbonee CnoXxHbix 3agad, 3pdeKTMBHOE peLleHne KOTOPON 3aBUCUT OT
KOHKpPETHbIX TpeboBaHM 3aka3umnka, 0COBEHHOCTEN NPUKNagHOIro NPorpamMmmMHOro obecnedeHus,
MHOPMAaLIMOHHO-TEXHONOIMYECKON N CETEBOWN Cpeabl MHPPACTPYKTYPbl 3aKka3dnka, KOHKPETHOIo
Komnnekta obopyaoBaHusa. B yka3aHHbIX yCNoOBUSAX ps4  HACTPOeK OCyLlecTBrseTcs
HenocpeACTBEHHO NMpu pasBepTbiBaHUN peLUEHWS.

CyLLeCTBEHHbIE YNYYLLEHNS MPOU3BOAUTENBHOCTM ObinM AOCTUrHYTbI 3a CYET AopaboTkm wn
coseplieHcTBoBaHuA MO ynpaBneHus RAID-maccnBamu, MCnonb3yembiMU HENOCPEACTBEHHO
ONsl XpaHeHus OaHHbIX. [JononHMTenbHO 9TO MNpMBENO K MOMIHOMY OTKady OT annapaTHOM
peanusaumn RAID-maccmBoB.

Cneuuanuctbl npogorkaT paboty no cosepweHcTBoBaHMo 1O ynpaBneHus Knactepom,
onTUMM3auMM anropuTMOB BOCCTAHOBMEHUS Y3MOB MPU BO3MOXHbIX OTKasax. AHanormyHas
AEeATEeNbHOCTb MOCTOAHHO BeOETCA M MO PasBUTUIO CUCTEM MOHUTOPUHIa U YynpasrieHus,
OTHOCALLMXCA K y3ry ynpasrneHusa Ckana”p MBA.I.

B komnnekce Bce nepeyvnucrieHHble HarnpasreHus (OPMUPYIOT  LENOCTHYH  CUCTEMY,
POPMUPYIOLLYIO MHTENMEKTyanbHyl0 COCTaBMSOLWY pelweHna MawuHa 6onblnx AaHHbIX
Ckana”p MbA.T.
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MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

ConpoBoxaeHue 1 nogaepxka

BaxHbIM [OMOMHEHWEM KO BCEMY MEPEYUCHIEHHOMY SIBMNSIETCA MOfHas OTBETCTBEHHOCTb
npousBoauTens 3a pelleHWe B LIeNoM, BKMYas Bce €ero nporpaMmHblie M annapaTtHble
KOMMOHEHTbI. OTO 03HAYaeT He TONbKO YBEPEHHOCTb B paboTOCNOCOBGHOCTU U34enusi B LIeSoMm,
HO W MocneayLlyo nNoaaepkKy OT €4MHOro MoCTaBLUMKA B PEXMME «OQHOFO OKHa», a He oT
HECKONbKMX pasHblX MOCTaBLUMKOB, Kak OblBaeT npuM caMOCTOSiTENbHOM  noabope,
pa3BEpTbIBAHMM 1 HACTPOMKE KOMMOHEHTOB B Cry4Yae TpaauLMOHHOro noaxoaa.

[MpyHUKUNBI NPOEKTUpPOBaHUSA 11 n3 30



MawwuHa 6onbwunx gaHHbix Ckana*p MBA.I

5. COCTAB PELWUEHUA

MawwuHa 6onbwmnx aaHHbIx Ckana”p MBM.IN coctonT 13 cneayowmx 61MoKoB:

Briok BblYMCREHNS 1 XpaHEHUA

MALLWNHA BOJIbLLINX OAHHDBIX

BJ1oK CETEBONO B3aIMOLAEVNCTBUS

Bnok ynpaBneHust n pacnpegeneHus

Brnok MOHWTOpUWHra 1 perucTpauum

Briok pe3epBHOro KoNMpPoBaHUS

[ns obecneyeHnss 0TKa30yCTOMYMBOCTM U BbICOKOW MPOM3BOAUTENBHOCTU NPU NPOEKTUPOBAHUM
nporpamMMHoO-annapaTHOro Kommnrekca Obinn  3anoXeHbl TEXHONOrMYeckMe MPUHUMMLI U
NMPUMEHEH P TEXHUYECKMX PELLIEHWNIA, ONMUCAHHBIX HIKE.

Mpexae Bcero, Gbina npMmeHeHa GrIOYHO-MOAYNbHAs CXema, B OCHOBE KOTOPOW fexar YéTkoe
pasrpaHuMyeHne 3adad, BbIMOMHAEMbIX B paMKax KOHKPETHOro 6rioka, U BO3MOXHOCTb
MOAEpHU3aLMN Kaxaoro 6rioka He3aBUCMMO OT ocTarbHbIX. MogynbHOe HapallMBaHne Kaxaoro
M3 OrNOKOB UCKMYaeT W3 PACCMOTPEHMS HeaddEKTUBHbIE W/MNN  HENPOAYKTUBHbIE
KOHdpUrypauum, cpasy npeanaras KnmeHTy nydLlne U3 MMelLLMXCS BapuaHTOB peLLIeHUs 3aaa4dn.
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Ckana*p MBA.I Komnnekt Y
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PucyHok 1. Obwas cmpykmypHasi cxema 6510k08 Modyrneti MawuHb! 605buiux OaHHbIX
Ckana™p MBA.I”

5.1 bBnok ynpaBneHusa un pacnpeaeneHus

[aHHbIN BNoK ABNSIeTCA OCHOBHLIM MHTepdencoM nonb3opatenein MawmHbI 60MbLWNX AaHHbIX
Ckana”p MB[.I'. /imeHHO kK aTomy Moayno obpaiuatrTcs agMUHUCTpaTopbl 6a3 AaHHbIX U
aHanuTU4eckKne CUCTEMbI NS U3BneYeHus nHdopmaumm n3 6as gaHHbix. AToT 610K ynpaenseT
XpaHeHneM JaHHbIX 1 onpefenseT pacnpegeneHe aHHbIX Mo y3nam BeluncneHnsa n XpaHeHus.

5.1.1 CocTtaB bnoka

briok coctount 13 ABYX MWOEHTUYHbIX Y3J10B:

= [lepBuyHbLI MacTep-cepBep BbLINOMHSAET ynpaBrneHne 6asamy OaHHbIX, TPaHCNSALMIO
3arnpocoB, 3arpy3Ky 1 BbIrpy3Ky AaHHbIX, Bbidady pe3ynbTaToB 06paboTku 3anpocoB

= BTOpuYHbIN MacTep-cepBep SABMSETCA MNOYTU 3epKanbHOW  KOMMen MNepBUYHOrO.
MNpefHasHa4yeH Anst 0TKa3oyCTOMYMBOCTM U NPU OTKa3e NEePBUYHOrO NpUHMMaeT paboTy
cucteMbl Ha cebsi. Ero meTtagaHHble Bcerga CUHXPOHU3UPOBaHbI C NEPBUYHBIM MacTep-
cepBepoM
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MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

5.1.2 Bo3MOXHOCTU MacwTabmpoBaHMA 6noka

[aHHbIN 6ok He gonyckaeT MaclwtabnpoBaHms. N npoM3BoguTENbHOCTD, M OTKa30yCTONYNBOCTb
onpeaenarnTca U3HavyanbHOM KOHUrypaumen.

5.1.3 lNpumeHsemoe nporpammHoe obecrneyeHue
= OnepauunoHHasa cuctema — CentOS 7.9.
= [10 CYB[ — Arenadata.DB.

5.1.4 OTKa3oycTOM4YUBOCTb OrioKa

MpvMeHsieMoe NporpaMMHo-annapaTHOe peLleHe MNo3BonseT AoNyCcTUTb Ge3 npekpalleHus
paboTbl OTKa3 6roka NUTaHUS yana, OAHOro M3 npoueccopos, A0 50% AMCKOB U Aaxe MNOIHbIA
BbIXOZ 13 CTPOS OOQHOIO U3 Napbl MacTep-CepBepOB.

MNepsuyHbIR
Macrep-Cepeep

MepauyHbIi
KoMMyTaTop
MHTEPKOHHEKTa

BropuyHbI#
KOMMyTaTop
MHTEDKOHHEKTA

CermenTHuii |
Cepsep

CermeHTHbIA
Cepsep

PucyHok 2. Cxema pabombi MawuH 6onbuwiux daHHbix Ckana™p MB/L.I npu omka3e y3na
6r10Ka yrnpaessneHus u pacripedesieHus.

Ha npousBoguTensHOCTb peLleHnst BbIXO4 U3 CTPOS MacTep-cepBepa He BNusSieT, oQHaKo Ans
COXpaHeHVs [daHHbIX PeKOMeHOYeTCs OCTaHOBMTb KOMMIEKC ANs BOCCTAHOBIEHUS MacTep-
cepsepa.

5.2 DBnoK BbIYUCIIEHUA U XpPaHEeHUA

daninbl 6a3 gaHHbIX (Tabnuubl), pasgeneHHble Ha HeBOoMbLUNE CErMEHTbI, Ppa3MeLLalnTCs UMEHHO
Ha y3nax 6rnoka Bbl4MCNEHUA U XpaHeHWs. Takoe pasaeneHne No3BongeT AN Kaaoro cerMeHTa
3anyckatb CBOW BbIMUCIIMTENbHbLIA MPOLECC, YTO COOTBETCTBYEeT MpaBuilamM MaCCUBHO-
napannenbHon obpaboTkn AaHHbIX, NPUCYLLMX NporpaMmmHoMy obecneyeHuto Arenadata.DB.
OT0 aKBMBaANeHTHO ogHOBPEMEHHOMY 3anycky aecsatkoB CYB[, kaxaas n3 kotopbix paboTtaeT co
CBOWM CErMeHTOM 6a3bl AaHHbIX.
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5.2.1 CocTtaB bnoka

Bnok cocTtouT u3 cepBepHbIX Y3MNOB, MMEIOLWWNX HauMyyllylo NPOU3BOAUTENbHOCTb Kak
NPOLECCOPHON, TaKk M OUCKOBOW NOACUCTEM B paMKax MNpeabsBreHHbliX TpeboBaHui. ToHKas
HacTpovka WOEHTUYHbIX  OpYyr  Opyry Y3roB  MO3BOMNAET  [AOCTUYb  MakCuMMarbHOW
NPOM3BOAUTENBHOCTU PELLEHUS.

5.2.2 B0O3MOXHOCTU MacwTabmpoBaHMA 6noka

MacwTtabupoBaHne gaHHOro 6noka 3KBMBANEHTHO MacwTabupoBaHWO BCEro MpPOrpaMmHo-
annapaTHOro KOMMeKca: C yBenMyeHneM KonmyecTsa y3nos B 6roke Boluncnenmsa n XpaHeHus
Npov3BOOUTENBHOCTL KOMMJSEKCa Tawke noBblwaetcd. MawwumHa Oonblwux AaHHbIX
Ckana”p MBA.I' u3HavanbHO cbanaHcMpoBaHa TakK, 4ToObl A0O6UTBCS MakKCMManbHOro
ObicTpogencTBms Npu 3agaHHOM 06bEME XpaHeHus. [opu3oHTanbHoe macwTabupoBaHue He
TpebyeT nepeyCcTaHOBKM CUCTEMbI M MOXET BbITb NPON3BEAEHO 38 MMHUMAarbHOE BpeMSs NPOCTOS
peLLeHuns, NOCKoNbKy TpebyeT nepepacnpeneneHns AaHHbIX N0 HOBbIM MOLLHOCTSM.

5.2.3 TlpunmeHsiemoe nporpammHoe obecnevyeHue
= OnepauunoHHasa cuctema — AnbT CI1
= [10 CYB[ — Arenadata.DB

5.2.4 OTtka3oycTOM4YUBOCTbL Grioka

MNprMeHsiemMoe nporpaMMHo-annapaTHOe peLleHVe Mo3BOoNseT AONYCTUTb 6e3 npekpalleHus
paboTbl 0Tka3 Groka NUTaHWs y3na, ogHOro u3 npoueccopos, Ao 50% AWMCKOB M Aaxe MOrHbI
BbIXO4 M3 CTPOSi CEpBEPHOro yana 6roka BbIMUCHEHUS U XpaHeHusi. B aTtom cnyyae GyayT
MCNONb30BaTbCA CUHXPOHM3MPOBaHHbIE AaHHbIe 3epKarbHOW KOMUK.

MepsuuHbii
Macrep-Cepeep

BTOPHYHbIR
Macrep-Cepeep

MNepsuinsii
KoMmyTaTop
WHTeDKOHHEKTa

BropuHbIit
KoMMyTaTOp
WHTEDKOHHEKTa

CermenTHbIA
Cepaep

PucyHok 3. Cxema pabombi MawuH 6osbuwiux daHHbix Ckana™p MB/L.I npu omka3e y3na
8bI4UC/IEHUS U XpaHeHUsI

Kak BMOHO M3 NpuBeOEHHONM Bbile CXEMbl, MpPU OTKase y3na, coaepallero cermeHTbl 1-3,
3epkarnbHasi CUHXPOHHAs KOMWs AaHHbIX CErMEHTOB NoAknyaeTcs Ha apyrom ysne. C pocToM
obLiero KonmuyecTBa Yy3MOB BbIYMCMEHUSI U XpPaHEHUs1 BINUsSiHWE OTkasa y3na Ha
NPON3BOAMTENBHOCTL BCEN CUCTEMbI CTAHOBUTCSI HE3HAYUTENBHON.
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MawwuHa 6onbwunx gaHHbix Ckana*p MBA.I

5.3 bBnok ceteBOoro B3ammMmogencTBus

Bnok ceTeBoro B3auMoaencTBUA npegHa3HaveH gnsi obecneveHms 6ecnepebonHon cBa3n Mexay
BCEMU CEPBEPHbIMM y3riaMun NPeLCTaBNEHHOrO peLleHns Ha ckopocTu He meHee 100 MouT/c.

5.3.1 CocTtaB bnoka

Bbriok coctounT 13 AOBYX TUINMOB KOMMYTaTOopOB Ethernet TPeTbero ypoBHA:

= KommyTtaTtopsbl Ha 32 nopta QSFP28, npumeHsieMble nsi MUHTEPKOHHEKTA W arperaumm, ¢
NnoanepXKoM OBYXCTOPOHHEro obmeHa pfaHHbiMM co ckopocTbto 100 [BuTt/c.
lMpuMeHsieMble KOMMYTaTOpbl MMEHT BbICOKY) CKOPOCTb BHYTPEHHEW LWMHbI W©
COBpPEMEHHOEe nporpammHoe  obecneyeHvne, noadepXuBawllee Heobxoaumble
NPOTOKONbI ANsi NOCTPOEHWS pasHblX BapuaHToB Tornonorun cetn. CTaHgapTHbIN
npumeHsemMbli BapuaHT Leaf-Spine npuBegeH Ha cxeme HUXe.

= KommyTatopbl Ha 48 noptoB (BuTas napa), noggepxuBarowmx ckopoctb 1 éut/c,
npegHasHaveHbl Ans cbopa MeTpUK MOHUTOPUHIa C KaXKAoro MOOKIMIOYEHHOro yana
peleHnsa, Ana  pasBepTbiBaHus, ynpaBneHus U OBHOBMEHMA  NPOrpaMMHOro

obecneyeHus.
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4+ 1006bs 4+ 1006bs
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cmoduka Ne1 cmouka Ne2 cmouka Ne8

PucyHok 4. Cxema opzaHu3ayuu uHmepkoHHekma MawuH 6onbwux daHHbix Ckana™p MBA.I”
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5.3.2 Bo3MOXHOCTU MacwTabmpoBaHMAa 6noka

KoMnoHeHTbl 6noka macwtabupyroTcs B COOTBETCTBMM CO CXEMOW COeOUHEHUKn, Tpebyemon
CKOPOCTbIO M YPOBHEM Pe3epPBUPOBAHUA KaHANOB Nepeaayun aHHbIX.

5.3.3 lNpumeHsemoe nporpammHoe ob6ecrneyeHue

BcTpoeHHoe B koMMyTaTOpbI.

5.3.4 OTkasoycTonumBOCTb Groka

Kak BMOHO W3 NpPUBEOAEHHOM HMXKE CXeMbl, AyOnMpoBaHWE BCEX COEAMHEHWA MO3BONSeT
NPOAOIKMTb PaboTy peLleHUst Mpu BbIXxoae M3 CTPos Noboro 13 KOMMYTaTOPOB UHTEPKOHHEKTA.

MepBuYHbIA
Macrep-Cepeep

BTOPHYHBIA
Macrep-Cepeep

MepBuyHbIA
KOMMyTaTop
MHTEDKOHHEKTa

BTOPHYHBIH
KOMMyTaTop
MHTEDKOHHe!

CermeHTHbIA
Cepsep

CermMeHTHbIA
Cepsep
O CermMeHTHbIA
Cepsep

PucyHok 5. Cxema pabombl uHmepkoHHekma MawuH 6onbwux OaHHbix Ckanap MBA.I
rpu 8bixo0e U3 cmposi 00HO20 U3 KOMMYmamopos

5.4 Bnok MOHUTOpPUHra n perucTpauum

JaHHbIn 6nok npegHasHayeH AN KOHTPOMS COCTOSIHUS KOMMOHEHTOB MalunHbl B pearbHOM
BPEMEHM.

5.4.1 CocTtaB bnoka

Bnok coctouT M3 4eTblpex CepBepHbIX Y3MOB, Ha KOTOpbIX B cpege BupTyanusaumu
hYHKLMOHMPYIOT NPOrpaMMHbIE KOMMOHEHTLI pa3BepTbiBaHWUSI, 0OOHOBMEHNS, KOHTPONS TEKYLLEro
COCTOSIHUS U YNPaBreHNs! KU3HEHHbIM LIMKIIOM BCEX KOMMOHEHTOB peLLeHust.
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PucyHok 6. Cxema nodkro4YeHUs: Cep8epHbIX Y3108 i MOHUMOPUHaa
mekyuwieao cocmosiHusg MawuH 6onbwux daHHbix Ckanap MBL8.AL

Kak nokasaHo Ha cxeme Bbile, NS Lenen MOHUTOPMHIa He UCNOoNb3yeTCsa CKOPOCTHast ceTb
WHTEPKOHHEKTA, MOSTHOCTbIO OTAAHHAs NOA AaHHble, a 3a4enCcTBOBaHbl MHTepdenckl no 1 Mout/c
B ornepauuoHHyto cuctemy m k mogynto BMC (Baseboard Management Controller), uto
A0CTaTOYHO, YTOObl C MakCUMaribHOM TOYHOCTbIO MMETb MHPOPMALIMIO O pearlbHOM COCTOSIHUM
MalmnHbl B LENOM U KaXXaA0M 13 €€ y3noB.

5.4.2 Bo3MOXHOCTU MacluTabupoBaHus 6noka

Konunyectso CepBEepPHbIX y35110B AO0JTXHO ObITb paBHO 4-m unu 6onee. C yBernnm4yeHnem Kosrnum4ecrtea
y3noB BO3pacTtaeT HaAeXHOCTb peleHuda un yBelndnmBaeTCA BblHUCITUTENIbHAA MOLWHOCTb
CUCTEMbI KOHTPOJIA COCTOAHUA NpOorpaMmMHO-annapaTHOro KoMnriekca.

5.4.3 TlpunmeHsiemoe nporpamMmmHoe obecnevyeHue
= OnepauunoHHasa cuctema — AnbT CI1

= Cwuctema BupTyanusaumm u nporpamMmmMHoO-onpeaensiemMoe XpaHwunuwie AaHHbIX —
Ckana”p YnpaBneHue

= Cwuctema moHutopuHra — Ckana”p BusuoH
= Cuctema ynpaenenus n niterpauum — Arenadata Cluster Manager

= Cucrtema pasBepTbiBaHMSA M yNpaBrieHUSA XU3HEHHbIM LIMKITOM Komnnekca — Ckana’p
NeHom

5.4.4 OTtka3oycTOM4YUBOCTbL Grioka

OTkasoycTonumBoCcTb Goka onpenensieTcs KoNM4YecTBOM Y3I0oB, M3 KOTOPbLIX COCTOUT OrlOK.
MuHMManbHOE KONMMYECTBO Y3I0oB, NPUMEHSEMOE B pPeLleHuu, paBHO 2-M. Ha aTux y3nax He
TONMbKO 3anyckalTCA MNpOrpamMMHbIE KOMMOHEHTbl MOHWUTOPMHra COCTOSIHUSE M perncrpauum
CcobbITUI, HO N OCYLLECTBSAETCH XPaHEeHNEe TPEX KONUN JaHHbIX Broka.
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5.5 bBnokK pe3epBHOro KONMpoBaHUA

[aHHbI BroK He ABMNSIETCS HEOTbEeMIIEMOW 4acTbl pPeLleHUss U MOXeT ObiTb AobaBneH no
TpeboBaHMO 3akasumka. Kaxgbli 3aka3uymMk CaMOCTOSATENbHO onpeaensieT MeTodbl WU
pernamMeHTbl Co34aHus U XpaHEHUS pe3epBHbIX KOMUii MHopMaLnN.

5.5.1 CocraB 6noka

Brnok cocTouT ©3 OOWHAKOBbLIX Y3MOB, KaXAbll W3 KOTOPbIX FOTOB MNPUHATL Ha CBOK
OTKa30yCTOMYMBYHO ANCKOBYIO nogcuctemy 6onee 90 T6anT pesepBHbIX KOMUIA.

5.5.2 B03MOXHOCTU MacliTabnpoBaHusa 6rnoka

MacwTabupoBaHne paHHOro 6rnoka He orpaHu4MBaeTca HU (PU3UYECKM, HU WUCMNONb3YyEMbIM
nporpammMmHbiM obecnedeHnem. PekomeHayembil CyMMapHbii 0b6bEém 6roka paBeH 12-Tu
o6bEMaM 6a3 faHHbIX, YTO MNO3BONSAET XPaHWUTbL TpY NOMHbIE KOMUK 3a TPU NOCNEeAHUX KBapTana,
ABe — 3a nocrnegHue Aega Mecsiua, Tpy — 3a NocnegHne Tpu Hegenu v WecTb MHKPEMEHTarbHbIX
eXxefHeBHbIX KONuin. PekomeHOOBaHHOE MPOCTPAHCTBO y4uTbiBaeT Heobxogmmoe cBoboaHoe
NPOCTPaHCTBO Ans paboTbl NporpaMMHoOro obecnedeHums.

5.5.3 lNpumeHsemoe nporpammHoe ob6ecneyeHue
= OnepaunoHHasa cuctema — Anbt CI1

= CneumanbHoe MO Ans norHoro U MHKPEMEHTAarbHOro pe3epBHOro KonmpoeaHus CYB[
Arenadata.DB

5.5.4 OTKasoycToOM4YMBOCTb Onoka

Mpn HeobxoanmMocTn MoxeT ObiTb 0becrneveHa 0TKa3oyCTONYNBOCTL NIMOO Ha YypOBHE y3na, Nnbo
Ha ypoBHe knactepa. 1o ymonyaHuio Kaxkabin 13 y3rnos obecneyeH pes3epBMpoBaHNEM ANCKOM C
nomowbto RAID-agantepa. OgHako MOXHO 3adeWCTBOBaTb W MEXaHU3M MpOrpaMMHO-
onpegensemoro xpaHunuiia npu konudectase y3noB 6onee 4-x. Mpn aTom cnegyeT yunTbiBaTh,
YTO C y4ETOM OTKa30yCTOMYMBOCTM MOSE3HbIM 06BEM ByaeT paccunTbiBaTbCst NO hopmyne:

(N-1)/3*S,

roe N — Konn4ecTBo y3noB, a S — NosnesHbli 06bEM Kaxgoro.
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6. CMEUNDPUYHDBIE YEPTbI

MpoektnpoBaHne w© peanu3auma MawwuHbl Gonbwux AaHHbIX  Ckana’p MBA.I
OCYLLECTBIIANUCH C YY4ETOM psiaa BblIOpaHHbIX NPUOPUTETOB, OKa3bIBaKOLLIMX HENOCPEACTBEHHOE
BNUsSHWE Ha PYHKUMOHAmbHbIE W 3KCNyaTaunoHHble nokasaTtenu. Hanbonee 3Haunmble 13 HUX
cnegyoLime.

[Npuopumem obecriedeHusi coxpaHHOCMuU OaHHbIX
rnepead rnosbiuieHHoU AocmyrnHOCMbHo

OdhdekT:

L] FapaHTvm COXPaHHOCTU AaHHbIX Npu noBbLIX OTKasax

L] EbICTpoe BOCCTaHOBJ1EHNE N3 pEe3EPBHbIX Konum B cny4yae cboes

Peanu3sauyusi ebiqucriumeribHo20 brioka Ha arnrnapamHOM peLeHuUU
8Mecmo UCIosib308aHUs supmyaribHoU cpeodbl

OdhdekT:

= Makcumym npou3BOAUTENbHOCTM Ha [JaHHOM 00opynoBaHWM (HET noTepb Ha
npeobpa3oBaHnsa cpeabl BUPTyanu3auum, npoyme ceedeHbl K MUHUMYMY)

= [loBbllleHNEe HAaOEXHOCTH peweHunsa (HeT AOMONMHNTENBHOro nporpaMmmHoro CJ'IOFI)

Ucnonb3oeaHue rioKkasibHbIX OUCKO8 8MeCcmo cemegol cucmemsl
XpaHeHUs 0515l CHUXXeHUs1 3ampam Ha repedady 0aHHbIX

OdhdekT:

= [oBblleHNe NPoM3BOAUTENBHOCTM AUCKOBOW MOACUCTEMbI (HET UCMONbL30BaHMSA CeTel
ANs oCTyna K AaHHbIM)

= [loBblweHne npoussogutencHocTn (CYBL Arenadata.DB wnsHavanbHO cosgaHa ans
paboTbl C NOKanNbHbIMK AUCKaMW)

= [loBbllWeHNEe HAOEXHOCTH peweHuns (HeT AONOJNTHNTEeNbHOro CrnoXHoro afieMeHTa B Buae
CUCTEMDI XpaHeHVIF-I)

= CHuxeHvne CTOMMOCTM pelleHus (HEeT pacxodoB Ha BHELUHIOK CUCTEMY XpaHEHWs B
uenom, Tonbko Ha SSD-HakonuTenw)
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lNpumeHeHue cmaHOapmMHO20 8bICOKOHA0EXHO20 U NMpou3800UMesibHO20
obopydosaHus 8 kKadecmee rnamaopmbi O pasMeUw,eHuUs1 KOMIOHEHMO8
peweHuUs1 83aMeH YHUKarlbHbIX arnrnapamHbix pa3pabomok

OdhdekT:
= Ob6ecneyeHne cTabunNbHOro YPOBHA MPOU3BOAUTENBHOCTU (KOMMOHEHTbLI MPOBEPEHbI
BpEMEHEM)

= [loBbllEHNE HAOEXHOCTM peLleHns (HET YHUKaNbHbIX 3NIEMEHTOB)

= CHWKeHMe CTOMMOCTUN CONPOBOXAEHMS (4OCTYNHOCTL 3NIEMEHTOB MpPU BbIXO4E M3 CTPOS)

Ucnonb3oeaHue rnpocpamMmHbix RAID omedecmeeHHbIx rpoussodumered
emecmo omaoeribHbIX arnnapamHbix RAID

OddekT:

= Ob6ecneyeHune Gornee BLICOKON NPON3BOAUTESNTBHOCTU
= Bbicokas rmbkocTb B HacTporikax (B 3aBUCUMOCTU OT TpeboBaHuin)
= YBEPEHHOCTb B peanunsaumm onTuMmarnbHbIX anropuTMoB

= CHMXeHne 3aBMCUMOCTU OT npomssop,meneﬁ O60pyD,OBaHI/IFI

B03MOXXHOCMb NPpUMEHEHUST MUroebiX U CMOPOHHUX peweHuli st
MOHUMOPUH2a U yrpaesneHusi 8 O0NosIHeHUe K rnpedycmaH08/1eHHbIM

OdhdekT:
= CoxpaHeHne paHee cenaHHbIX WHBECTUUMM B cUCTeMbl ynpaBneHus WUT-
MHOPaCTPYKTYpOn

= BO03MOXHOCTb MNOCTPOEHUS CKBO3HbIX CWUCTEM YnpaBrieHusi, B KOTOpbiXx MalwuHa
6onblwunx gaHHbIX Ckana”p MBA.IN — nuwb 0anH 3NemMeHT

CneunduryHble YepTbl 2113 30




MawwuHa 6onbwmnx gaHHbix Ckana?p MbA.I

7. TAPAHTUPOBAHHOE KAYECTBO

KauecTtBeHHble nokasateny MawmnHbl 6onblinx gaHHbix Ckana”p MB[M.I" o6ecneunBatoTcs eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHOAPTHOMY BapuaHTy, COGMOAEHMEM YCTaHOBMEHHbIX HOPM
n TpeboBaHWn no OpMUPOBaHUIO, peanusaumen paboT BbICOKOKBANUMULMPOBAHHBIMU
cneumnanucTaMmmn Ha Bcex aTanax >XM3HEHHOro LiMKra.

[Mpon3BoaCTBO (KOMMNeKkToBaHne 1 pa3sepTbiBaHue 10)

anI npon3BoACTBE NCNOJ1b3YHOTCA BbICOKOKa4YeCTBEHHbIE KOMMJIEKTYIOLWMne

Cbopka npoayKLuMn OCyLLECTBSIETCS CTPOro B COOTBETCTBUM C YTBEPXKAEHHBIM MITAHOM
pa3meLleHMss KOMMNOHEHTOB

MepBuyHOe passepTbiBaHue MO ocyLlecTBRSETCA B aBTOMATUYECKOM peXMME

HononHutenbHble HacTporikn O ocylecTBNATCA B COOTBETCTBMM C YTBEPKAEHHON
MeTOOMKOM N NOoLIAaroBOn MHCTPYKLUNEN

OcyuwectBnseTca pyHKUMOHaNbLHOE TECTUPOBaHNE CHOpMUPOBaHHON MalunHbI

OTKNOHEHMs OT TMMNOBOro pelweHna MawwuHbl 6onbwux AaHHbIx Ckana”p MBLO.I
NCKINIOYEHbI

[lepenaya B aKkcnnyatauuto

MawuHa Oonbwux AaHHbix Ckana”“p MBAO.I' nonHocTblo  cdhOpMMPOBaHA,
NpoOTECTMPOBaHa, rOTOBa K pa3MeLLEHNIO B CETU 3aKasymka 1 NOSKITHOHEHUIO NPUKITagHoro
Mno

B komnnekte ¢ MawwmHon Gonbwunx aaHHbIXx Ckana’p MBLA.I' nepegatotca nacnopt
peLLeHuns, cepTuduKaT Ha NoaaepxKKy

MpoBoantca obyveHne cneumanncToB 3akasuvmka pabote co MawumHoW GonbLumnx
AaHHbIx Ckana”p MBA.I" (no 3anpocy)

[Moooepxka

MawwuHa 6onbwmnx gaHHbix Ckana”p MBA.I" noctaBnsieTca ¢ rogoBON NOgAEpPKKOM
(bonee BbIrogHbI BapuaHT — Ha 3 unu 5 neT), KoTopasa BkNto4vaeT B cebsa pelleHve
BOMPOCOB, CBA3AHHbIX C HAPYLLUEHNAMN paboOTOCNOCOBHOCTH Kak KOMMSeKca B LerioM, Tak
N ero oTAernbHbIX annapaTHbIX KOMMOHEHTOB M MPOrPaMMHOro obecneyeHus.

MepBas 1 BTOpass nNWHUSA NOJOEPXKKA NPefocCTaBnAlTCA  HernocpeacTBEHHO
npounssoanTenem MawuHbI oonbLINx AaHHbIX Ckana”p M.l nnm
cepTumumMpoBaHHbiM napTHEpoM Ckana’p.

Y 3aka3uuka eCcTb BO3MOXHOCTb Bblbopa BapyaHTa NoaaepXXKn U3 akTyanbHbIX H2 MOMEHT
NOCTaBKU (Kak MUHUMYM, 13 BapuaHToB 9x5 unu 24x7).

B crnoxHbIx cnyvasix B pelleHun npobrem Ha TpeTber NUHUM NOALAEPXKKU Yy4acTBYHOT
ApXMTEKTOPbl U UHXeEHepbl, paspabotymky MawwuHbl GonbluMx AaHHbIX Ckana’p
MbA.r.
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ConpoBoxaeHue

BosmoxHa peanusaums OononHUTEnbHbIX TpeboBaHWM MO MOAEPHU3aLUUW UNU PasBUTUIO
MawwuHbl 6onbwmnx gaHHbix Ckana”p MBA.IN (no 3anpocy), B TOM Yncne:

annapaTtHasi MoAepHMU3aUms peLLeHus

rOpU3oHTanbHoOe WM BepTUKanbHOe MaclTabupoBaHWe HOBOTO WM MMeoLLerocs
peLueHus

yCcTaHoBKa/HacTporka KOMMOHEHTOB, He BXoAsWwMx B AUCTpuOyTuBbLl MO ans gaHHoro
pelleHus

n3ameHeHne yHKUMOHaNbHOCTN KOMMOHEHTOB ancTpunbyTtmeos MO, nx gopaboTka

TECTMPOBAHUE TMPUIOXEHWUA, MPOU3BOAUTENBHOCTU MPUMOXEHUA WNN UHOE [ApYyroe
3anpoLleHHoe TeCTUpOBaHNe

PaboTbl BbINONHAOTCA C y4acTMeM apXMTEKTOPOB M MHXXEeHepOoB, paspaboTtymnkos MawwnHbl u MO
Ckana”p MbA.T.
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8. PEAKUNA MALLUNHBbI HA BO3MOXHbIE OTKA3bI

OTKasbl, CBsI3aHHbIE CO CTaHA4apTHbIMK aniemeHTamu Ckana’*p MbA.I

B pamkax MawwuHbl 6onbwmnx aaHHbix Ckana”p MBA.I" o6ecnevyeHa 0TKa30yCTOMYMBOCTb €€
OCHOBHbIX 311IEMEHTOB M NPOLIECCOB, B TOM YUCHE:

= Yy3noB (aybnmpoBaHue NpoLeccopoB, MCTOYHMKOB NUTAHNUS 1 Ap.)

= Auckoon nogcuctemsbl (RAID)

= 3epKanbHOro KONMpoBaHUSA CErMeHToB 6asbl AaHHbIX HA aKTUBHbIX y3rax
= BHELUHUX CEeTEN N NHTEPKOHHEKTA (MofHoe aybnuposaHue)

= CUCTEeMbl pe3epBHOro KonnpoBaHuA

OTkasbl nepeyvncrieHHbIX 3nemMeHToB oTpabaTbiBalOTCA CTaHA4apTHbIMKM - anroputMammn B
COOTBETCTBMM C NPOU3IBEAEHHBLIMM HacTponkamu. J1loOOoM eAUHUYHBIM OTKa3 He NOBMUSIET Ha
OOCTYNHOCTb CUCTEMbl B LENIOM, XOTA MO KOHKPETHOMY CEpBUCY BO3MOXHO HebonbLioe
CHMXeHne NPOuN3BOANTENBHOCTN. Mocne  ycTpaHeHus HEencnpaBHOCTU ncxogHas
npounssoautensHocTb Ckana”p MBA.I" Takke BoccTaHaBNMBaETCS.
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9. BAPUATUBHOCTb PELLEHUA

MpropuTeT NPOM3BOANTESNTLHOCTHU

O6nactb NnpUMeHeHUs:

= Data Warehouse kak eanHoe kopnopaTuBHOE XpaHUNuLLe apXmMBHbIX AaHHbIX N3 PasHbIX
WUCTOYHUKOB

= VIHgopmaums onepaTuBHOro goctyna

= MHOXecTBEHHbIE aHanNUTU4eCKne 3anpocsbl OusHeca

BapuaHTbl peluenus:
= YBENU4YEHHbI OOBEM onepaTMBHON NaMATK
= NOBbllWeHNe 6a30BOM YacTOThl PaboThl NPOLECCOPOB
= BblCOkonpounssoguTenbHble Hakonutenu SSD (16x1,92 T6awnT)

= RAID10

MpuoputetT 06BLEMA XpaHeHUs

O6nactb NnpUMeEHeHUs:
= basa 3HaHun npeanpusaTus

= [aHHble NCTOPUYECKOIro aHasnm3a

BapuaHT pelieHus:
= CTaHOapTHble NapameTpbl BbIYUCIIUTENBHOIO MOgYNs
= Hakonutenu SSD noBbiweHHOro oo6wéma (16x7,64 ToanT)
= pgonyctum RAID 50

= pasHble knactepbl B[l MoryT OblTb HacTpoeHbl NOA4 pasHble MNPUOPUTETHI
(NnponsBoanNTENBHOCTL / 0O BEM XpaHEHUS)

CI'IeLI,I/IaJ'IbeIl7| TIOHUHI ONA NOBbILLEHUA NMPON3BOANTEIIbHOCTH

BapuaHT pelieHus:
= MOXET MUCMNOoMb30BaTbCs B KOMMIEKce ¢ NobbiM 13 BapuaHToB
= TpebyeTcs yyactne paspaboTumkoB NpUKNagHbIX CUCTEM

= [JocTuraeTcs agantaumen HaCTpoOEK U KOH(*)I/IpraU,I/IVI o6opyp,osaH|/|;| noa CTPYKTypy
OaHHbIX 3aKa34duka, Tunbl 1 NepnoanyHOCTb 3anpocoB U Ap.
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10. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PelleHne npeactaensiet cobor cepBepPHbIN MOHTaXHbIN WkKad 19”7, BbicoTa 42U, ¢ AanbHenLen
BO3MOXHOCTbIO MOAYMbHOW paclumMpsaeMocTn 4o 14 cToek.

HanonHeHne wkadga obopygoBaHMEM M COBOKYMHbIA BEC 3aBMCAT OT BblIOpaHHOro BapuaHTta
peweHna n moryTt coctanaTb oT 400 go 800 kr.

ﬂ,]’lﬂ NnoaKnr4YeHnA LlJKa(ba K cucreme 3J'IeKTpOCH86)KeHVIF| OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuéTtHas notpebnsemas MOLHOCTb LKada coctasnsieT ot 6 go 11 kBrT.

B mecte YCTaHOBKMU OOJTXHblI ObITb npegycMoTpeHbl COOTBETCTBYOLWLME MOLLHOCTU NO OTBOAY
Tenna.

[ns nogkrnoyeHus K iokanbHON ceTh 3akasyunka HeobxoamMm pe3epBMpOBaHHbIN kaHan 4o 4x100
Gigabit Ethernet nnn go 8x10/25 Gigabit Ethernet. TpebGyembie TpaHCMBepbI onpeaenaTca Ha
aTane bopmupoBaHna cneuudukaumm MalmHel.

Mpv pa3BEpTbiBaHUM pelleHus Ha HEM OyayT BbINONHEHbI HACTPOMKM CETEBbIX afpecoB B
COOTBETCTBMWN CO CTPYKTYPOW CETM 3aKka3uuka. 3akasuvk LOIKEH NpefocTaBUTb Heobxoaumble
[AaHHble B COOTBETCTBUM C HOMEHKIATYPO KOMIMOHEHTOR peLLeHus.

B ceTu 3akasunka fOMmKHbI OblTb HACTPOEHbI COOTBETCTBYHOLLME MapPLLPYThI 1 NpaBa AocTyna.

HanbHenwne MeponpusiTUst Mo BBOAY B 3KCMMyaTauMio OCYLLECTBMASIOTCS 3aKa3uMKOM MyTEM
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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11. TEXHUYECKAA NOOAEPXKA

MoctaBka MawwmH 6onbwmnx AaHHbIX Ckana”p MB[.I" ocywecTBNaeTcs ¢ NpeaBapuTenbHbIMA
cbopkon, TecTMpoBaHMEM M HaACTpovkon obopyaoBaHMsA cornacHo TpeboBaHMAM 3akasduka.
KauectBeHHaa nopgaepxka Ckana”p MBA.IT obecneunBaeTcss eOuHbIMKM  CTaHgapTamu
rapaHTUMNHOrO M NOCTrapaHTUNHOIO TEXHNUYECKOro 06CNYXMBAHNS:

= [lakeT ycnyr no TexHUYeCcKon NogaepKke Ha nepBbi rog BKIHOYEH B MOCTaBKY.

= 3akasuuKk MoXeT BblOMpaTb NnakeT B 6a30BOM pexmme 9x5, Unm B paclUMpEHHOM peXxnme
24X7 (onumst ans KpUTUYEeCKon OYHKUMOHANbHOCTN).

= Cpok Ha4yanbHO NpMobpeTaemMon TEXHNYECKON NOAOEMKKM MOXKET ObITb YBENMYEH 40 3 U
5 net, Takke [OCTYNHa NPONOHraunsa NOAAEPXKKN.

= BO3MOXHO BKMtoYeHWE B COCTaB CTaHAOapPTHbIX NakeToB AOMNOJTHUTENbHbIX onunn n ycnyr.

CocTtaB TUNOBbIX NAKETOB YCIYr NO TEXHUYECKOW NOAAEPXKKE NPEeACTaBreH B Tabnvue Huxe.
lMakemni ycnye no mexHudeckol nodoepxxke MawuH 6onbwux 0aHHbIx Ckana™p MB.I

Maket Maket
«9x5» «24XT»

Ycnyra

Pexunm «O6cnyxmBaHue komnnekca Ckana™p
MB[.I B pexxume 9x5» (B paboyee BpeMsi Nno + +
pabounm gHSAM)

Pexum «O6enyxmaHme komnnekca Ckana’p

- +
MB[.I" B pexxume 24X7» (KPyrnocyTOYHO)
MpepocTaBneHne gocTyna K CUCTEME perncrpaumm + +
3anpocoB/vHungeHToB Service Desk
MpepocTtaeneHne goctyna k 6ase 3HaHWn MO + +
npogyktam Ckana’p
MpepocTtaBneHne 0GHOBNEHUI NULEH3NOHHOrO O + +
Ckana’p
HnarHocTturka, aHanu3 u yctpaHeHue npobnem B
paboTe komnnekca Ckana’p MBL.I", Bkntoyas:
. + +
= YCTpaHeHue annapaTHbIX HEUCNPaBHOCTEWN;
= TexHu4eckoe conposoxgeHue lMO.
KoHcynbTaumm no pabote komnnekca Ckana’p + +

MBO.I

«3awmTta KoHuageHUMansHoM nHdopmaunmny
(HencnpaBHbIE HOCUTENW MHOPMALMK HE Onuuns Onuwnsa
BO3BpaLLalTca 3akazynmkom)
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Maket Maket
«9x5» «24x7T»

Ycnyra

3ameHa u peMoHT 060pya0BaHUSA NO MECTY

+ +
YCTaHOBKM
[ocTtaeka obopyaoBaHMsa Ha 3aMeHy 3a cyeT + +
npounsBoanTens
PacwunpeHHble onuun obcnyxmBaHns - +

BpemeHa pearnpoBaHus 1 OTKNKUKa, He bonee:
Bpemsi peructpauumn obpalleHnm 30 MUHyT, 30 MUHYT,

pabo4ne 4achbl KPYrnocyTo4HO
(9x5) (24x7)
MogkroyeHne crneyunanncTa K peLleHuto B TeueHune 1
. B TeueHune 1 yaca

WHUMOEHTOB KPUTUYHOIO M BbICOKOTO YPOBHEMN paboyero 4aca

(05) (24x7)

lMpumeyaHne K cpokam pemoHTa obopyaoBaHus: komnnekc MawwumHa 6onbluX AaHHbIX
Ckana”p MB[.I' apxuTekTypHO $SBNSIETCS YCTOMYMBBIM K BbIXOO4Y M3 CTPOS OTAENbHbIX
KOMMOHEHTOB M Jaxe y3rnoB, NO3TOMYy HeT HeobxoguMmocTu B obecneyeHun LOpOrocToALLero
cepBMUCa CPOYHOro BOCCTaHOBNEHUst 060pyaoBaHMSA B TeYEeHUe CyTOK U MeHee. B komnnekce
NpedycMOTPEHO, Kak MWHUMYM, [OBOVMHOE pe3epBUPOBaHME OCHOBHbIX KOMMOHEHTOB,
NO3BONSAKOLLEE COXPaHATb [JaHHble U paboTocnocoBHOCTbL Aaxe Mpu BbIXode W3 CTpos
HECKOMbKNX OUCKOB M/UNn cepBepoB.
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12. TIMLUEH3WPOBAHUE NMPOIrPAMMHOIO OBECIMNEYEHUA

Bce HanmeHoBaHus MO TNTMUEH3npyeTcd no Moaynam MawwuHbl 1 nx KOIMn4ecTBy B MawunHe.

12.1 JlnueHsnpoBaHue NO MawunHbl 6onblIKX AaHHbIX Ckana”p
MbL.r

MporpammHoe obecnedyeHne CYB[ Arenadata.DB nuueHsnpyeTtcs cormnacHo 06bEMY pecypcoB
B Moayne Bbluncnenuns n XpaHeHusi, npu 3TOM Ha Kaxkabl MOAYIb BbliAAeTCH eAnHasn NUUEeH3ns.

MporpammHoe  obGecneyeHne  Ckana”p BusmoH, Ckana”p [eHom nocrtaensieTcs
UCKNIOYMTENbHO B cocTaBe MawuH 6Gonbwux gaHHbix Ckana”p MBA.I', n nuueHanpyeTtca
KONMYEeCTBOM Moayrnemn B HEN.

12.2 BapuaHTbl nULeH3npoBaHuUs

JInuensnposaHmne MO komnnekca MawwuHa 6onblmnx gaHHbIX Ckana”p MBA.I' nveet aee
peaakumm:

=  QDukcnpoBaHHasi — npuobpeTaeTcs beccpoyHas (NOCTOsIHHANA) NULEH3USA

= BpemeHHasi — nprobpeTaeTcs NULEH3NA Ha Nepuos BPEMEH

12.3 MNMonutuka o6HoBneHusa NO

Komanga Ckana”p akTMBHO 3aHMMaeTCsa pa3BUTUEM COOCTBEHHbLIX MPOrpamMMHbIX MPOAYKTOB.
HanpaBneHusa pa3sutua hOpMUPYIOTCA HA OCHOBE aHanu3a MMPOBOrO OMbiTa MCMOMb30BaHMUSA
cucteM nodobHOro Knacca M MNOXenaHWM 3aka3vyuMkoB M napTHepoB. HoBble  hyHKLMK
peanuaylTcs B (hopmMe MaOpHbIX U MUHOPHbIX PEITM30B: MaXXOPHbIE PENn3bl BbiMyCKaloTCs pas
B KBapTars, MMHOPHbIE penun3bl BbiNyckatoTCa Npyu HeobxoammMocTu 6onee GbICTPOro BBEAEHUSA B
aKcnnyaTaumio HeboNbLUNX YNyYLEHUA B CUCTEME.
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O KOMIMAHUA

KomnanHma Ckana’p — paspaboTuMk “ npousBoAauTENb MOAYMNbHOW nnatgopmbl AN
BbICOKOHArpy>XeHHbIX KOpnopaTUBHbIX U rocyaapCTBEHHbIX MHPOPMALMOHHBIX CUCTEM.

MawwmHbl Ckana’p SIBNSOTCS CEPUNHO BbiNyCKAaeMbIMU NPeaHacTPOEHHbIMM KOMMIeKcaMmn |
NO3BONSIIOT OCYLLECTBNATb ObICTPOE pa3BEpTbiBaHWE U BBOA B KCMyaTaLuio.

MoaynbHbln  NpuHUMN  obecneymBaeT UMHTErpauuio  pPasHOPOAHbLIX  KOMMOHeHTOB  UT-
MHMPACTPYKTYPLI B €ANHYHO NnaTtdopmy NpeanpusTmii, Kopnopaumin n BeOMCTB.

EavHble nogaepxka v cepBUCHOE OOCRyXMBaHWE AMS BCeX NPOAYKTOB NuHenkn Ckana’p oT
npousBoauTens obecrneynBatoT onepaTMBHOE paspelleHne NHLNOEHTOB Ha CTbIKE TEXHOMOMMM.

JononHuTtensHaa nHgopmaums — Ha camte www.skala-r.ru.
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