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MawwuHa 6onblwmnx gaHHbIX Ckanap MBA.I

1. BBEOEHUE

MawwuHa 6onblwmx gaHHbIx Ckana”p MB[.Ir — 3To nporpamMmHo-annapaTHbI KOMMMEeKe Ans
napannenbHon o6paboTkn WM pacnpeaenéHHOro XpaHeHust CTPYKTYPUPOBAHHbBIX AaHHbIX,
cneumnanbHO npegHasHadveHHbln ana paboTtbl CYB[ Arenadata.DB B BbICOKOHarpyXeHHbIX
cuctemax.

MawwuHa 6onblwux gaHHbix Ckana”p MbL.I:

= ObecneyrMBaeT BbLICOKYHD MNPOM3BOAUTENBHOCTL W OTKA30yCTOMYMBOCTL Onarogaps
npopaboTaHHON MHTErpaLun annapaTHoOro U NporpaMMHOro obecneyeHus, onTMMM3aumm
anropuTMOB AN UCMONb3YyeMbIX TEXHOMOIMUA, LUMPOKOrO MPUMEHEHUsT MeToO0B
obecrneyeHns HagEXHOCTH

=  CHwmkaeTt 3aTpaTtbl 3a CYET KOMIMMNEKCHOCTH peweHna n cneunanbHbIX yCJ'IOBVIIZ
JNIMUEH3NPOBaAHNA. PelweHne AonyckaeTt pasmelleHne cpady HeCKOJIbKUX 0a3 AaHHbIX,
npepoctaBnAaa BO3MOXHOCTU OJ1A UX KOHcConuMpauunm W CHUWXEHUA CTOUMMOCTU
aKcnnyataunn

= [lpegHasHayeHa Ons pasmeleHust 6a3 gaHHbix o6bémom oT 10 go 300 T6awt, c
NOBbILLUEHNEM NPOMN3BOANTENBHOCTN CUCTEMbI NPU YBESNTMYEHUM OOBEMOB XpaHEHNUS

KomnnekcHoe pelleHne MawuHa 6onbuwunx gaHHbIX Ckana”p MBLO.I BknioyaeT B cebs
CTaHOapTU30BaHHbIE y3rbl AN NPOBEeAEHUST BbIYUCAEHUA U XPaHEHUSA AaHHbIX, AN CUCTEMbI
pe3epBHOr0 KOMMPOBaHMS, a TakKe CBEPXCKOPOCTHYKD CeTEeBYHD cpedy MW CUCTEMY
WHTENNEKTYanbHOro yrnpasneHus.

OTkasoyctonumBocTb  obecnevmBaeTcad  MPUMEHEHUEM  HAOEXHbIX  KOMMNEKTYHLKX,
cneunanuavpoBaHHon Bepcun CYB[, pe3epBUpOBaHMEM  KPUTUYECKUX  KOMIMOHEHTOB,
MNCNONb30BaHMEM YCTOMUYMBBIX CETEBbIX MPOTOKOSOB.

MawwnHa 6onbwux gaHHbiXx Ckana”p MBA.I' cogepxnt Bce Heobxoaumble 3rneMeHTbl Ans
dYHKUMOHMPOBaHUS BblCOKOHarpyxkeHHon CYB[] Arenadata.DB. [MogkntoyeHMe K BHELUHUM
CeTdM OCyLLeCTBMNAEeTCA C MOMOLLbI CTaHOapTHOro uHTepdenca Ethernet Ha onpegensembix
npu NOCTaBKE CKOPOCTAX, COBMECTUMbBIX C UH(PPACTPYKTYPOK 3aKasuunka.

PeanunsoBaHbl (YHKUUM MOHUTOPUHIa COCTOSIHMSI KaK annapaTHbIX, Tak U MNporpammHbIX
KOMMOHEHTOB peLLeHusi, a Takke Bce Heobxoammble NHTepdenchl U PYHKLUN ynpaBreHus.

MawwuHa 6onbwmnx aaHHbIX Ckana” p MB[.I" BnepBbie Gbina npeactasneHa B 2020 rogy kak
npoaykT B nuHenke Ckana-CP. C Tex nop Komnnekc Obin 3HA4YMTENbHO YCOBEPLLUEHCTBOBAH U
nepepaboTaH.

PelleHne BHeOgpeHO B KPYMHbIX KOMMEPYECKMX, KOPMOpaTMBHbIX U FOCY4AapPCTBEHHbLIX
opraHusaumsx.

MporpammHo-annapatHble  komnnekcbl MawunHbl 6onbwux paHHbix  Ckana’p MBA.I
BKIOYEHbl B EANHBIN peecTp pOCCUMINCKOW paamnoaneKTPOHHOW npoaykuumn n pabotatoT Ha [10,
BKITO4EHHOM B peecTp MuHuundpbl P.
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MawwuHa 6onblwmnx gaHHbIX Ckanap MBA.I

. OTNMNYUTENbHbLIE YEPTbI

. KoprnopaTuBHbI ypoBEHb peLleHnst 1 MacuTabnpyemMocTb

MakcumanbHbll 06bEM ©a3 AgaHHbIX HE MMEET JIOTMYECKOro OrpaHuMYeHns, HO npwu
npesbiweHnn obbéma B 300 T6anT noTpebyetrcss M3MEHEHME CXEMbl BHYTPEHHErO
WHTEPKOHHEKTa (AOCTYMHO NO cneumnanbHOMYy 3anpocy).

npOVI3BO}J,VITeJ'IbHOCTb BCEN CUCTEMBI C POCTOM KOoJin4ecTBa BbIMUCITUTESIbHbIX Monyneﬁ
HapalwinBaeTCd NnpakTn4eckun NINHENHO.

PelueHune Bcerga xpaHuT ABe 3epKarbHble KOMUU AaHHbIX U MOYTU HE CHUKAET CKOPOCTU
06paboTkM MHDOPMaLIMKM NPU Nepexoae Ha 3epKarnbHble CEerMeHTbI.

. Bbicokasi NnPOnN3BOAUTEIIBHOCTb

CbanaHcupoBaHHbI KOMMNNEKT 060pYyA0BaHMS.

ApXMTEKTYPHast ONTMMU3aLMA MPON3BOAUTENBHOCTH.
CneuuarnbHble HACTPOWMKN NporpamMmMHOro obecneyeHus.

Ocobble anropnTmbl pe3epBHOIO KONMMPOBAHUSA 1 BOCCTAHOBIEHMS.

npOpa6OTaHHble BapuaHTbl And TMNoBbIX I'IpI/IMeHeHVIIZ.

. OTKa30yCTONYMBOCTb Ha BCEX YPOBHSIX

HapéxHble KomnnekTyroLue.
Pe3epBupoBaHune 3HauMMbIX KOMMOHEHTOB Ha annapaTtHOM YPOBHE.
OTkasoycTonumBasi apxmTekTypa.

OnepaTtuBHOE BOCCTaHOBIEHNE NPy cBOSX.

. ﬂpVIOpI/ITeT COXPaHHOCTUN OaHHbIX

3epkarnbHble KOnuu AaHHbIX pacrnpeaeneHbl Mo pa3HbiM CErMEHTHbLIM y3nam.
XpaHeHne apXMBHbIX XypHanoB Tpebyemoe Bpemsi.

3awmTa gaHHbIX NnepenoBbiM NporpaMmMHbiM RAID (NpegHacTpOEeHHbIN YPOBEHb 3aLLMThbI
MOXET ObITb YTOYHEH 3aKa34yMKOM Mo ero TpeboBaHusAM).

. ObecneyeHne kayecTBa Npu pasBEpPTbIBAHUN

OnTuManbHOCTb HAaCTPOEK NOATBEPXKAEHA 3HAYNTENBbHBIM KONMMYECTBOM YCTAHOBOK.
ABTOMaTU3NPOBAHHOE Pa3BEPTLIBAHNE CHUXKAET PUCK YETOBEYECKOWN OLLMOKM.

CraHgapTu3aumnsa pasBEpTbiBaHUSA rapaHTMpyeT COOTBETCTBME MPOAYKTa 3asiBNEHHbIM
XapaKTepUCTMKaM.

. HenpepbIBHbIN KOHTPOMb cocTOAHUA MaLluunHbI

MoHuTopuHr pabotocnocobHoctn CYB[ n o6opyaosaHus.

OTnuuuTenbHbIe YepTbl 51328
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= YCTaHOBMEHHbIEe NMOPOroBble 3HAYEHUS1 KPUTUYHBIX NapaMeTpoB.

= PasnuyHble kaHanbl MIHPOPMUPOBAHUS CUCTEMON MOHUTOPMHIA 00 OTKIMOHEHMUSIX.

7. TnBKme BO3MOXHOCTU aAMUHUCTPUPOBAHUSA
] |_|p0p860TaHHbIe pekoMeHOauunn no BbINONMHEHUIO npouenyp 06CJ'Iy)KI/IBaHI/IFI.
[ ] npep,yCTaHOBJ'IeHbI AOonNonHUTEelNbHbIE peLlueHNA AnA ynpaBneHuns.

= CoxpaHeHbl BCe CTaHOapTHble MexaHn3Mbl ynpasnenuns CYB/.

8. MNoonepkka B akcnnyataumm
= LleHTpanusoBaHHasi TexHMYeckas Nnogaepkka peLleHust.
= EauHas oTBETCTBEHHOCTb 3a BECb KOMMIEKC.
= Bbinyck npeaBaputenbHO NpoBepsieMbIX NaT4en.
= [lacnopt MawwuHbl B KOMMMeKTe.

= OO0y4yeHune nepcoHana 3akas4uka.

9. QkoHOMMYeckast aPPEKTUBHOCTb
] Cneu,maanble ycnoBua nmueH3npoBaHu4.
] COKpaLLI,éHHbIe CpOKM BBOAA B 3KCns1yatauuto.

= TONbKO 060CHOBAHHO HEOOXOANMbIE KOMMOHEHTHI.

10. AnbTepHaTtmBa Oracle Exadata ons aHanutnyecknx Harpysok
= BblCOKMe HagéXxHOCTb 1 NPOU3BOANTENTBHOCTb.

= KayecTtBO, NnoaTBEPKAEHHOE OMbITOM MPAKTUYECKOTO NMPUMEHEHUS.

OTnuuuTenbHbIe YepTbl 6 13 28



MawwuHa 6onblwmnx gaHHbIX Ckanap MBA.I

3. NIPUHUUIMNbI NPOEKTUPOBAHUA

UTtobbl nydwe noHATb ycTponcTBo MawuHbl 6onbwnx AaHHbix Ckana”p MBA.I, moxHo
CpaBHUTb MPUHUWMBLI €€ co34aHnd ¢ TPaauMUMOHHO UCMOMb3yeMbIM MOAXOA0M K pasMeLLEeHNo
CYB[] Ha HekoTOpoM Habope M3 pasnMYHbIX annapaTHbIX U NPOrpamMMHbIX KOMMIOHEHTOB.

TpaanuMoHHbIN Noaxod yHMBepcareH

B coctaB 060pyaoBaHus, kak NpaBunio, BXOOUT BbIYUCIIUTENbHbIV y3€en, NOOKMIOYEHHbI NO ceTH
K MacCuMBy XpaHEHWUsi [aHHbIX. Y3en ucrnonb3yetca Ans pasMeLlleHns nporpammMHoro
obecneveHnss CYB[, cammu pJdaHHble XpaHATCS B MaccMBe UM NO Mepe HeobxogumMocTu
nepegatotcs no cetu. Mcnonb3yloTcs cTaHAapTHbIE NPOTOKONbI B3anmoaenctems. OpueHtauus
Ha CTaHgapTHble KOMMOHEHTbl W NPOTOKOMbl MO3BONsSeT obecneunTb nNpeaenbHyo
BapuaTMBHOCTb MPUMEHEHUS peLLeHNsl, a Takke BO3MOXHOCTb noabopa KOMMOHEHTOB Ans
LUMPOKOro crekTpa Harpy3ok. B To »xe Bpemsi Takon nogxon He obecneynBaeT ONTMManbHOCTH
NOSyYMBLLErOCS peLlleHns AOns KOHKPETHOM 3adayun, 4YTo sABnsieTca 0OpaTHOW CTOPOHOM
YHMBEPCANbHOCTW. Y3KMM MECTOM TaKke SABMSeTCA W KaHan nepefadv AaHHbIX Mexay
BblYMCINIUTENbHLIM  Y3IOM W  MacCMBOM XPaHEHWsl, 4YTO HaKnagblBaeT CyLIECTBEHHbIE
orpaHM4YyeHnss Ha MacTabupyemocTb.

MawwuHa 6onblwnx AaHHbix Ckana”p MBO.IT cospaHa ans CYb[
Arenadata.DB

Llenbto paspabotkm MawwuH 6onbwmx pgaHHbix Ckana”p MBA.I' Obino cosgaHne nonHoro
KoMnnekTa annapaTHOro K nporpammMHoro obecnedeHnsi, apgantupoBaHHoro noa CYBL
Arenadata.DB gnsa o6paboTkn aHanMTU4YeCKMxX 3anpocoB B ONTUMaribHON cpeae. OTo No3BonseT
ncnonb3oBaTb NpeuMyLLiecTBa TOHKOM HAaCTPOMKN BCEX YPOBHEN pelleHNs UMEHHO Nof OyHKUNN
n notpebHoctn CYB[ 1 Tem cambiMm obecnevmBaeT MakCUMyM €€ NPON3BOANTENBHOCTH.

MawwuHa O6onbwux paHHbix Ckana”p MBA.I cooTBeTCTBYeT MpPUHUMMNY MAacCCUBHO-
napannenbHon obpaboTku: obpabaTtbiBaTb OaHHble TaM, FAe OHU XPaHATCH, a nepemellaTb
TONbKO pe3ynbTaT BbIYUCIEHWI.

KomnnekcHoe pa3mMellieHe KOMMOHEHTOB, MPUMEHEHWE BbICOKOMPOM3BOANUTENbHbLIX MPOTOKOOB
N YCTPOWCTB XpaHEHUs1 Takke CrnocoBCTBYIOT JOCTUXKEHUIO STOW LiENu.

BbicTpogencTeme n éMKoCTb coBpeMeHHbix SSD/SAS-HakonuTenen No3Bonmnn oTkasatbCs OT
NUCNONb30BaHNA OTAENbHOW CUCTEMbl XpaHeHuss B  MawuHax OonbwKUX AaHHbIX
Ckana”"p MBA.I'. lMpuMMeHEHHbIN  NOOXOA4  MO3BOMSET  BbIYUCNUTENbHLIM  pecypcam
HenocpeaCTBEHHO 0bpallaTbCsa K AaHHbIM, UCKITYas HEOBX0ANMOCTb MX BbIBOPKM Ha CTOPOHE
CUCTEMbl XPaHEHUSI M MNEPECHISIKM MO CEeTW, YTO TaKKe MNONIOKUTENbHO CKasbiBaeTcs Ha
NPOun3BOANTENBHOCTU PELLEHNS.

[MpopaboTaHHOCTL BCEX NMPOrpaMMHbIX KOMNOHEHTOB

OCHOBHbIMM NporpaMmHbIMK AanemeHTamm pewexHns Ckana” p MBA.IN sBnsatoTca onepaunoHHas
cuctema, MO CYB[ Arenadata.DB, MO MoHMTOpUHra n agMnHUCcTpupoBanus, NO pesepBHOro
KOMMpOBaHMs.

B pamkax Ckana’p MBA.I' obecneyeHbl onNTMMM3auuMs, TOHKasi HacTpovka W popaboTka
NepeyncrieHHbIX KOMMOHEHTOB Ans obecnevyeHns ux Haubornblien NpoM3BOAUTENBHOCTU U
PYHKLMOHANbHOrO COOTBETCTBMSA NOTPEOHOCTAM PELLEHUS B LLEESTOM.
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NHTennektyanobHoe NO MawwuH 6onbwnx gaHHbix Ckanap MbL.I

MpakTnyeckoe NpumeHeHne NepBbiX 3k3emnnsapos MawmnH 6onblunx aaHHbIX Ckana” p MbM.I
NPOAEMOHCTPMPOBANo AENCTBUTENbHO BbICOKYIO NPOM3BOAUTENBHOCTb PELLEHNS 1 0603Ha4MMNo
obnacTtb Ana ganbHenwero yrnyyweHns n passuTtus.

lMockonbKy amnnapaTtHble BO3MOXHOCTM B MawuHe OGonbwux pAaHHbIx Ckana”p MB[A.I
NCNOMb3YTCA NPaKTUYECKM MOMHOCTLIO, AanbHenwne ynyyweHna BO3MOXHbI TOMbKO 3a CYET
PasBUTUS  UHTENNEeKTyanbHbIX COCTaBMNSAWMUX, W B TMNEepByld o4Yepedb WUCNONb3yemMoro
nporpaMmMHoro obecneyeHums.

B xope passutua pewenns Ckana’p MBAO.I' Obinv OoNTMMM3MPOBAaHbI HACTPOWKM Aapa
onepaumoHHOM cucteMbl y3nos Bl nog KOHKPETHLIN BapuaHT eé NnpuMeHeHus.

Ontumusaums pabotel CYB[ Arenadata.DB gocturaetcsa HaCTpoOMKon napameTpoB Ans Ny4Llero
COOTBETCTBUSI apXUTEKType pelleHust B uenom, 6e3 BHECEHUSI U3MEHEHUA BO BHYTPEHHUE
anroputmbl  CYB[l, 4TO rapaHTUpyeT COBMECTUMOCTb pelleHns ¢ npuknagHeim [10,
OPVEHTMPOBAHHbIM Ha COOTBETCTBYHOLWY Bepcuto CYB[.

OrtkasoyctonumBocTe CYB[] Arenadata.DB B MawwuHe 6onbwux AaHHbix Ckana’p MBA.I
obecneunBaeTcsl 3a CYET pasMelleHus OBYX 3epkanbHbix ak3emnnspoB CYB[ Ha Bcex ysnax
MaLumHbl, 06pa3syowmx Knacrep.

Mpn konnyectBe cermeHToB CYB[l Ha kaxgom yane XpaHeHus, npesbiwatowem obuiee
KONMUYeCTBO CErMEHTHbIX Y3M0B, pe3epBMpOBaHUE NPOU3BOANTCA METOAOM rPyNNUPOBaHUA, TO
€CTb 3epKaribHasi KONus CErMEHTOB KaXaoro y3na B TakOM e nopsiake byaeTt pacnonoxeHa Ha
Apyrom ysne.

Ecnu konuyecTBo y3noB Gorblue YMcna CerMEHTOB KaX4oro, NpUMeHsieTCsl MeTo CryyYanHoro
pacnpeneneHnst 3epkarnbHbIX KOMUA CErMEHTOB MO CErMeHTHbIM y3nam, YTO MO3BOSNsieT He
CHWXaTb NPOU3BOAMUTENBHOCTb CUCTEMbI JaXKe B Crlydae nepexoaa Ha pe3epBHYH KOMUIo.

Mpw Tex UNn NHbIX 0TKa3ax U HecTaHAapPTHbIX cuTyauusix MO ynpaBneHus KnacTepom NpuMeHsieT
COOTBETCTBYIOLLMI anropuTM pearpoBaHus. B KpUTUYHBIX CUTyauusix KnacTep MOXeT ObiTb
OCTaHOBIEH AN obecneyeHnst COXpaHHOCTU AaHHbIX.

J[lononHUTENbHO NPY HacTPOVKe CUCTEMbI YNpaBIeHUsl KNacTepoM peLlaeTcs psg npobnem, B
TOM 4YuCne CBSI3aHHbIX C 06ecrneyYeHnemM KOPPEKTHOrO MPOXOXAeHMs Tpadhuka mexay ysnamm
KrnacTepa, CBSI3W y3I10B KrnacTepa C y3foM ynpaBrieHusi, C pa3pelieHneM UMEH U ApYrux.

B uenom 310 ogHa 13 Hanbonee CrioXHbIX 3aga4, 3OdOEKTUBHOE peLleHne KOTOPOW 3aBUCUT OT
KOHKpPETHbIX TpeboBaHWI 3aKka3ynka, 0cOBEHHOCTEN NPUKNAAHOro NpPorpamMmMHOro obecneyveHus,
NH(OPMaLIMOHHO-TEXHOOIMYECKOM N CETEBOW Ccpeibl UHPPACTPYKTYPbl 3aKkasymka, KOHKPETHOro
komnnekta obopygoBaHua. B ykasaHHbIX YCNOBUAX psg HACTPOEK OCYyLeCTBseTcs
HEenocpeaACTBEHHO NMpu pa3BepTbiBaHUN PELLEHWS.

CyLlecTBEHHbIE YNyYLIEHWS MPOM3BOOAMTENBHOCTM OblNn OOCTUrHYTbI 3a CYET [opaboTkm u
coBeplueHcTBoBaHua O ynpaenenna RAID-maccnBamn, MCnonb3yemMbiMU HENOCPEOCTBEHHO
ONa XpaHeHus AaHHbIX. [JOnoNHUTENbLHO 3TO MPMBENO K MOMHOMY OTKasdy OT arnapaTHOW
peanusauum RAID-maccuBoB.

Cneumanuctbl npogormkatoT paboTty no coseplieHcTBOBaHUO 10 ynpaBneHusa knactepom,
ONTUMMU3aUMM anropuTMOB BOCCTAHOBMEHMS Y3M0B MPU BO3MOXHbIX OTKa3ax. AHanormyHas
AeATENbHOCTb MOCTOSAHHO BEeAETCS U MO PasBUTUIO CUCTEM MOHUTOPMHIa M Yynpa.rieHus,
OTHOCALMXCA K Y3y ynpasrneHua Ckana” p MBA.T.

B komnnekce Bce nepeyvucrieHHble HanpaereHuss OPMUPYIOT LEMOCTHYI  CUCTEMY,
POPMUPYIOLLYI0O MHTENNEKTyanbHYy0 COCTaBMsOLWYy peleHns MawuHa 6onblumnx AaHHbIX
Ckana”p Mb[A.I.

MpuHUMNBI NPOEKTUPOBAHUSA 8 ns 28



MawwuHa 6onblwmnx gaHHbIX Ckanap MBA.I

ConpoBokaeHne 1 nogaepka

BaHbIM [OOMONMHEHMEM KO BCEMY MEPEYUCIIEHHOMY SIBNSIETCA MOfHas OTBETCTBEHHOCTb
Npou3BOAUTENA 3a pelleHWe B LEeNnoMm, BKM4Yas BCe ero nporpaMMHble UM annapaTHble
KOMMOHEHTbI. OTO 03HAYaEeT He TOMbKO YBEPEHHOCTb B paboTOCNOCOBHOCTM U3OENUS B LIENOM,
HO W MOCMeayoLy0 NoAdePKKY OT €QUHOro NocTaBlUMKa B PEXMME «OOHOr0 OKHa», a He OT
HECKONbKMUX pasHbiX MNOCTaBLUMKOB, Kak OblBaeT npu camocTosTerlbHOM noabope,
pa3BépTbIBAHMMN M HACTPOIKE KOMMOHEHTOB B Criyvae TpaauLMOHHOro noaxoaa.

MprHUKMNBI NPOEKTUPOBaHUSA 9un3 28
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4. COCTAB PELWUEHUA

MawwuHa 6onbwmnx aaHHbIX Ckana” p MBL.I" coctonT 13 cneaytowmx 61oKoB:

Briok BbluMCAEHNS 1 XpaHeHUdA

(= TODR 22 \ - V ‘TR ‘-
Eiiok ceTeBoro B3auvoaencneus

MALLUNHA BOJIbLLUNX DAHHbBIX

Brok ynpaBJiieHna 1 pacnpeneneHns

Brnok MOHWTOpWHra 1 perucTpauum

BrioK pe3epBHOro KONMPOBaHUS

[ns obecneyeHnsi 0TKa3oyCTOMYMBOCTM U BbICOKOW MPOM3BOAUTENBHOCTU NPU NPOEKTUPOBAHUM
nporpamMmmHo-annapaTHOro KoMmmnnekca Obinu  3anoXeHbl TEXHONOrMYeckue nNPUHUMNBE 1
NMPUMEHEH PSIZ, TEXHUYECKNX PELLEHUI, ONMUCAHHBLIX HUXKE.

Mpexae Bcero, 6bina npyumeHeHa 6N04YHO-MOQYNbHAA CXema, B OCHOBE KOTOPOM NnexaT YETkoe
pasrpaHuyeHve 3agdad, BbIMOMHAEMbIX B paMKax KOHKpPeTHOro ©6noka, M BO3MOXHOCTb
MoAepHM3aumm Kaxxgoro 61oka HesaBMCMMO OT ocTarbHbIX. MogynbHOe HapalmBaHme Kaxaoro
n3 O6GNOKOB WUCKNIOYAET U3 pacCMOTPeHUss Hed(PdEKTMBHbIE W/WNN  HENPOOYKTUBHbIE
KOH(purypaumu, cpasy npegnaras KnmeHTy nydiive u3 MMerLLnXcs BapnaHToB peLleHns 3agadn.
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Crkana*p MBO.I KOMNAEKT
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PucyHok 1. Obwas cmpykmypHas cxema 610k08 modynel MawuHbl 6onbwux 0aHHbIX
Ckana™p MB/A.I

4.1 bBnok ynpaBneHusa n pacnpeaeneHus

[aHHbIN 6ok ABNAETCA OCHOBHbLIM MHTEPdEecoM nonb3osaTenen MawmnHbl 60NbLIMX AAHHBbIX
Ckana”p MBA.I'. VimeHHO Kk aToMy moaynto obpaiiatTcsa agMuMHUCTpaTopbl 6a3 AaHHbIX Y
aHanuTU4eckne CUCTeMbI AN nssneyvyeHns nHdopmaummn u3 6a3 gaHHbIX. ATOT 6NOK ynpasnseT
XpaHeHueM JaHHbIX U onpeaenseT pacnpegenenne aHHbIX no y3nam Beluncnenunsa n XpaHeHus.

4.1.1 CocTaB 6noka

brok coctout 13 ABYX NWOEHTUYHbIX Y3J/10B:

= [lepBn4yHbIN MacTep-cepBep BbINOMHAET ynpaBneHwe 6asamu OaHHbIX, TPAHCNALUMIO
3anpocoB, 3arpy3Ky 1 BbIrpy3Ky AaHHbIX, BblAady pedynbtaToB 06paboTkn 3anpocos.

= BtopuyHbin macTep-cepBep SBNSETCA MOYTU  3epKanbHOM KOMUEW MepBUYHOrO.
MNpegHa3HayeH Ans 0TKa3oyCTOMYMBOCTU M MPU OTKase NepBUYHOrO NpuUHUMaeT paboTy
cucTembl Ha cebda. Ero meTagaHHble Bcerga CUMHXPOHU3MPOBaHbI C NEPBUYHLIM MacTep-
cepBepoM.

CocraB pelueHuns 11 n3 28



MawwuHa 6onblwmnx gaHHbIX Ckanap MBA.I

4.1.2 Bo3MOXHOCTM MacwTabupoBaHusa 6noka
[aHHbIN GrIOK HE gonycKaeT MaclTabmupoBaHus. M npon3BoguTENbHOCTb, M OTKA30YCTONMYMBOCTb
onpeaendalTca 3HavanbHOM KOHUrypaumen.

4.1.3 lMpumeHAemoe nporpammHoe obecneyeHue
= OnepauunoHHasa cuctema — CentOS 7.9.
= [10 CYB[l — Arenadata.DB.

4.1.4 OTKa30yCTOM4YMBOCTb Grioka

MprMeHsieMoe nporpamMMHo-annapaTHOe pelleHve Mo3BonseT AoNyCTUTb Ge3 npekpalleHus
paboTbl OTKa3 6roka NUTaHUa yana, OAHOro U3 Npoueccopos, A0 50% AMCKOB U AaXe MOHbIN
BbIXO/, U3 CTPOS OAHOrO M3 Napbl MacTep-CepBepoB.

a

TepeunyHbIR

*Maneucwaep
gt
] !
ey

N
Sur
- —
BTOPHYHBIA
Macrep-Cepeep

MepenyHeIi
KOMMyTaTop Iy

MHTEPKOHHEKTa

BropuumHbIi
roumyTaTop
MHTEPKOHHEKTa

CermeHTHbIA
Cepeep

CerMeHTHLIR
Cepgep

PucyHok 2. Cxema pabombl MawuH 6onbwiux daHHbix Ckanap MB/.I" npu omka3se y3na
6s10Kka ynpaeneHusi u pacrpedesieHus.

Ha npousBoauTensHOCTb peLleHns BbIXOA U3 CTPOS MacTep-cepBepa He BNuAeT, OAHaKo Ans
COXpaHeHVsA [aHHbIX PEeKOMEeHOyeTCs OCTaHOBMTb KOMMMEKC AnA BOCCTAHOBIIEHUS MacTep-
cepsepa.

4.2 BnoK BbIYUCIIEHUS U XPaHEHUsA

®annbl 6a3 gaHHbIX (Tabnuubl), pasgeneHHble Ha HebonbLUMe CerMeHTbl, pa3MeLLarnTca MMEHHO
Ha y3nax 6roka BbluMCIEeHNs 1 XxpaHeHust. Takoe pasaeneHne no3BonseT ANs Kaxaoro cermeHTa
3anyckatb CBOW BbIMUCIIMTENbHbLIN MPOLECC, 4YTO COOTBETCTBYET MpaBunam MacCUBHO-
napannenbHon 06paboTkM AaHHbIX, NPUCYLLMX NporpammHomy obecnedeHnto Arenadata.DB.
370 3KBMBANEHTHO O4HOBPEMEHHOMY 3anycky aecatkoB CYB[, kaxaasa n3 kotopbix paboTaeT co
CBOMM CermMeHToM 6a3bl AaHHbIX.
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42.1 CocTaB bnoka

Brok CcoCcTouMT K3 CcepBepHbIX Y3MOB, UMEIOWMX HauMyyllylo MNpoU3BOAUTENBHOCTbL Kak
NpOLECCOPHON, TakK U ANCKOBOW MOACUCTEM B pamKax NpeabsBfeHHbIX TpebGoBaHun. ToHkas
HacTporka WOEHTUYHbIX  Apyr Opyry Yy3roB  MO3BOMSAET  [OCTMYb  MakcuMMarbHOW
NPON3BOANTENBLHOCTU PELLEHMS.

4.2.2 Bo3MOXHOCTM MacwTabupoBaHusa 6noka

MacwTtabupoBaHne gaHHOro 6noka 3KBMBANEHTHO MaclTabupoBaHWO BCEro MpPOrpaMmHoO-
annapaTHOro KOMMeKkca: ¢ yBefiM4eHeM KonmyecTBa y3noB B 6rioke BbluncneHunsa n XpaHeHus
NPOM3BOANTENBHOCTL KOMMMeKca Takke nosblwaetcs. MawuHa 6Oonblwnx AaHHbIX
Ckana”p MBA.I' u3HayanbHO cbanaHcMpoBaHa TakK, 4TOObl O0OUTBCS  MaKCUManbHOro
ObicTpoAencTBMA Npy 3afaHHOM OO6bEMe xpaHeHusi. [opu3oHTanbHOE MacwTabvpoBaHue He
TpebyeT NnepeycTaHOBKM CUCTEMbI U MOXET ObITb MPOM3BEAEHO 33 MMHMMASIbHOE BPEMS NPOCTOS
peLleHunsl, NOCKONbKy TpebyeT nepepacnpeneneHms AaHHbIX N0 HOBbIM MOLLHOCTSIM.

4.2.3 lMpumeHsemoe nporpammHoe obecneyeHue
= OnepauunoHHasa cuctema — CentOS 7.9.
= [10 CYB[ — Arenadata.DB.

4.2.4 OTKa3zoycTOM4YUBOCTb Orioka

MNprMeHsieMoe nporpamMMHo-annapaTHOE peLleHVe Mo3BoNseT AoNyCTUTb 6e3 npekpaleHus
paboTbl OTKa3 Groka nNUTaHus yana, oaHoro u3 npoueccopos, Ao 50% AMCKOB M AaXe MNOSHbIN
BbIXO W3 CTPOS CEpPBEPHOro yana Grioka BbIYMCIIEHUS U XpaHeHus. B aTom cnyyae GyayT
MCNOMb30BaTLCA CUHXPOHU3MPOBaHHbIE AaHHbIe 3epKarnbHOM KOMUK.

TepauYHbIA

Macrep-Cepaep
II N

BTOPMYHBIA
Macrep-Cepeep

Mepeususii gt B i
KoumyTaTop N KouwyTaTop
MHTEPKOHHEKTa L]
i Sas* WHTepKOHHeKTa

CermenTHbIi
Cepeep

Ry fﬁn_r‘ e

CermenTbii
Cepeep

CermeHTHI
Cepsep

PucyHok 3. Cxema pabombl MawuH 6onbwiux daHHbix Ckanap MB/.I" npu omka3se y3na
8bI4UCIIEHUS U XpaHeHUsI

Kak BUOHO 13 NpuBEOEHHOWN BbIE CXEMbl, NPU OTKa3e y3na, cogepxallero cermeHtbl 1-3,
3epKarnbHas CUHXPOHHAasi KONusl AaHHbIX CErMEHTOB NOAKMoYaeTca Ha gpyrom yane. C pocTtom
obwero KommMyectBa Y3MOB BbIMUCIIEHUS W XpaHEHUA BNUGHME OTkasa ya3na Ha
NpoOun3BOANTENBHOCTb BCEN CUCTEMbI CTAHOBUTCS HE3HAYUTENBHOMN.
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4.3 bBnok ceteBOoro B3ammoaencTBus

Bnok ceTeBoro B3aMmMoaencTBUS NpegHa3HaveH gnst obecnedeHms 6ecnepebonHon CBA3N Mexay
BCEMM CEPBEPHbBIMM Y3namun NpeacTaBneHHOro peweHns Ha ckopocTn He meHee 100 GuT/c.

4.3.1 CocTaB bnoka
Bnok coctonTt 13 aByXx TMNOB KOMMYyTaTopoB Ethernet TpeTbero ypoBHS:

= KommyTaTopbl Ha 32 nopta QSFP28, npumeHseMble ANa UHTEPKOHHEKTA U arperauumu, ¢
noanepXkKonM [OBYXCTOPOHHEro obmeHa pfaHHbiMM co  ckopocteto 100  [GuT/c.
MpuMeHsemMble KOMMYyTaTopbl MMEKT BbICOKYHD CKOPOCTb BHYTPEHHEN LWWHbI U
COBpPEMEHHOEe nporpammHoe obecneyeHune, noadepxuBawllee Heobxoaumble
NpOTOKONbI ANsi MNOCTPOEHUS pasHbiX BapuaHToB Tononorun cetn. CTraHgapTHbIN
npuMeHsieMbli BapuaHT Leaf-Spine nprBegeH Ha cxeme HUXe.

= Kommytatopbl Ha 48 noptoB (BUTas napa), nogaepxuBaromx ckopoctb 1 [6ut/c,
npeaHasHaveHbl Ansg cbopa MeTpUK MOHUTOPWMHIra C KaXKAOro MOAKMIOYEHHOro yana
peleHnsa, Ana  pasBepTbiBaHUs, YynpaBneHuss U OBHOBMEHUS  MNPOrpaMMHOro

obecneyeHus.

8* 25Ghs 1111 1111 8~ 25Gbs

4= 100Gbs 4-100Gbs

SFP SFP
\ 'I:I—Du g ‘ YpoBeHb arperauuu
1 1o0Gns l | l l
‘% / YpoBeeHb SPINE /
SFP t 1°100Gbs
J

SFP
)

Lo B & B o lu l

o o
Q / \ / |¥poaeuh LEAF| Q /
gi— —. _mm—
-
-2"1DDGB§ - -Z" 100Gb!
s SFP e o SFP *
- - -

K o 12-mu cepsepos / \ Ao 12-mu cepsepos / k Ho 12-mu cepeepos /

cmotika Net cmolika Ne2 cmodlka Ne8

PucyHok 4. Cxema opaaHu3auuu uHmepkoHHekma MawuH 6onbwux 0aHHbIx Ckana™p MBA.I
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4.3.2 Bo3moXxHOCTM MacwTabupoBaHusa 6rnoka

KomMmnoHeHTbl 6noka macwtabupyroTcss B COOTBETCTBMM CO CXEMOW COeOUHEHUn, Tpebyemon
CKOPOCTbIO 1 YPOBHEM Pe3epBUPOBAHNA KaHANoB nepeaayn gaHHbIX.

4.3.3 lNpumeHsemoe nporpaMmmMHoe obecneyeHue

BcTpoeHHoe B koMMyTaTOpbI.

4.3.4 OTKa3oycToOM4YUBOCTb Groka

Kak BMOHO W3 NpUBEOEHHOM HWXKE CXeMbl, OyOnvMpoBaHWEe BCEeX COEAVMHEHUI MO3BONSET
NPOAOIMKUTL PabOTY peLIEeHNs NpU BbIXoAe M3 CTPOs NoBOro 13 KOMMYTaTOPOB UHTEPKOHHEKTA.

i

MNepBHYHEIR
Macrep-Cepeep

f—ﬂl b

BTOPH4HBIR
Mactep-Cepeep

Mepen4HbIA
KOMMyTaTop
MHTEDKOHHEKTA

BTOPMUHbIA
KOMMYTaTop
MHTEPKOHHE

CermeHTHbI o
Cepeep

CermeHTHbIit
Cepeep
CerMeHTHLIH
Cepeep
e

PucyHok 5. Cxema pabomsi uHmepkoHHekma Mawu+ 6onbwux daHHbix Ckanap MBL.I
rpu 8bixo0e u3 cmposi 00HO20 U3 KOMMYMmamopos

4.4 BnNOK MOHMUTOPUHra n perucTpaumm

[aHHbIn 6rok npegHasHayYeH ANnsi KOHTPOMs COCTOAHMSA KOMMNOHEeHTOB MalwwnHbl B peanbHOM
BPEMEHW.

4.4.1 CocTaB bnoka

Bnok coctouT M3 4eTblpex CepBepHbIX Y3roB, Ha KOTOpbIX B cpeae BUpTyanusaumm
YHKLMOHMPYIOT NPOrpaMMHbIE KOMMOHEHTbI pa3BepPTbIBAHUS,, OGHOBINEHUS!, KOHTPOSSA TEKYLLEro
COCTOSIHUA U YNPaBreHNs XU3HEHHbIM LIMKNOM BCEX KOMMOHEHTOB peLLeHus.
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Arperalus & ceTs 3akaziuka

Arperayus
2" 1Gbs
RJ45

I y

os - 1Pl os :- ; o —_— ; o
o 162 ~—
— RJ45 RJ45 RJ45
— AE—
—n - o— =1 - o— — N o J
\ fo 12-mu cepeepos / \ [o 12-mu cepsepos / \ [o 12-mu cepeepos /
cmodxa Net cmolika Ne2 cmotika Ne8

PucyHok 6. Cxema nodkro4eHUs: Cep8epPHbIX y35108 0511 MOHUMOpPUHaa
mekyuwieao cocmosiHus MawuH 6onbuwux darHHbix Ckana™p MB8.AL

Kak nokasaHo Ha cxeMe Bblle, ANS Lenen MOHUTOPUHIa He UCMOoNb3yeTCa CKOPOCTHaA CeTb
WHTEPKOHHEKTA, MOMNHOCTLIO OTAAHHAas NoA AaHHble, a 3a4eNCTBOBaHbI MHTepdenckl no 1 Féut/c
B OnepauuoHHylo cuctemy u Kk mogynto BMC (Baseboard Management Controller), yTo
AOCTaTOYHO, YTODbI C MakCUMarbHOMW TOYHOCTBIO MMETb MHAOPMALIMIO O pearibHOM COCTOSIHUMK
MaluvHbl B LENOM U KaXkgoM U3 e€ y3noB.

4.4.2 BO3MOXHOCTM MacLuTabupoBaHusa 6roka

KonuyectBo CepBEPHbIX y35110B A0JTXHO ObITb pPaBHO 4-m vnun 6onee. C yBeJrim4yeHneM Konm4decrtea
y3roB BO3pacTtaeT HaOeXHOCTb peleHunA W yBermmdmBaeTCA BblHUCIUTEIbHAA MOLWHOCTb
CUCTEMbI KOHTPOJIA COCTOAHUA NMpPOorpaMmMHO-annapaTHOro KoMrekca.

4.4.3 TlpumeHAemoe nporpamMmmHoe obecneyeHue
= OnepauunoHHasa cuctema — ALT Linux.

= Cwuctema BupTyanusaumMm W nNporpamMmMHO-ONpeaensieMoe XpaHunuwie AaHHbIX —
Ckana” p YnpaBneHue.

= Cwuctema moHuTopuHra — Ckana’ p Bu3unoH.
= Cwucrema ynpaeneHus n nHterpaumm — Arenadata Cluster Manager.

= Cucrema pasBepTbiBaHUA M yNpaBneHUs XXM3HEHHbIM LUKIIOM Komnsiekca — Ckana’p
FeHoMm.

4.4.4 OTKa3zoycTOM4YUBOCTb Orioka

OTKGSOyCTOVl‘-II/IBOCTb onoka onpenenaeTca Konn4ecTtBoM Y3N10B, U3 KOTOPbIX COCTOUT Onok.
MuWHMManbLHOEe KONM4ecTBO y3roB, rnpumMmeHdemoe B pelleHunn, paBHO 2-M. Ha atux y3nax He
TONMbKO 3anyckaklTcAa nporpamMmMHblie KOMMOHEHTbl MOHUTOPUHIA COCTOAHUA WU perncrtpaudnum
cobbITUIA, HO 1 ocyuwlecTBnAaAeTCcqa XxpaHeHne TpéX KOMuiA AaHHbIX 6rioka.
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4.5 bnok pe3epBHOro KOnMpoBaHUA

[laHHbI BNOK He SBNSIETCS HEOTHLEMINEMOW YacTblo PEeLUeHUss U MOXeT ObiTb AoGaBneH no
TpeboBaHMO 3akasumka. Kaxgbli 3aka3uymMk CaMOCTOATENbHO onpeaenseT MeTodbl WU
pernamMeHTbl CO31aHNSA U XPaHEeHUs! pe3epBHbIX KONui MHopMaLmK.

4.5.1 CoctaB 6noka

Brnok cocTouT ©3 OOWHAKOBbLIX Y3MOB, KaXAbl M3 KOTOPbIX FOTOB MPUHATL Ha CBOK
OTKa30yCTONYMBYHO ANCKOBYIO nogcuctemy 6onee 90 T6anT pesepBHbIX KOMUIA.

4.5.2 B0O3MOXHOCTM MacLiTabupoBaHusa 6noka

MacwTabupoBaHue paHHOro 6rnoka He orpaHu4MBaeTCa HU (PUINYECKU, HU UCMNONb3yeMbIM
nporpammMmHbiM obecnedyeHnem. PekoMmeHOyembid CyMMapHbii 06béM Onoka paBeH 12-Tn
06bEMam 6a3 faHHbIX, YTO MO3BONSAET XPaHUTb TPY NOSHbIE KOMUK 3a TPpU NOCNEeAHUX KBapTana,
ABe — 3a nocnegHve asa Mecsaua, Tpyu — 3a NocneaHne Tpyu He4enu n WecTb MHKpEMEHTanNbHbIX
exefHeBHbIX Konuin. PekomeHOoBaHHOE MPOCTPaAHCTBO y4uTbiBaeT Heobxogmmoe cBobopHoe
NPOCTPaHCTBO A paboTbl MporpaMMHOro obecnedeHums.

4.5.3 lpumeHsiemoe nporpamMMHoe obecnevyeHue
= OnepauunoHHasa cuctema — CentOS 7.9.

= CneumanbHoe MO Ans nosiHOro U MHKPeMEHTanbHOro pesepBHOro KkonvposaHua CYB[
Arenadata.DB.

4.5.4 OTKa3zoycTOM4YUBOCTb Orioka

Mpn HeobxoanmocTn MoXeT BbiTb 0becneyeHa 0TKa3oyCTOMYNBOCTb NMMBO Ha ypoBHE y3na, nnbo
Ha ypoBHe KnacTepa. Mo ymonyaHuio Kaxabin n3 y3nos obecneyeH pesepBMpoOBaHMEM ANCKOM C
nomowbto RAID-apantepa. OgHako MOXHO 3aQenCTBOBaTb W MEXaHM3M NporpamMmmHo-
onpegensaemoro xpaHunuia npu konuyectee y3nos 6onee 4-x. Npu 3aTom cnegyeT yuntbiBaThb,
YTO C Y4ETOM OTKa30yCTONYMBOCTU NOMe3HbI 06bEM ByaeT paccunTbiBaThCs NO hopmyne:

(N-1)/3*S,

rae N — KOnmMYecTBO Y3r0B, @ S — nonesHbli 06bEM Kaxaoro.
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5. CMMEUNDPUYHDBIE YEPTDI

MpoektupoBaHne w© peanu3aums MawuHbl OGonbwnux gaHHbix Ckana’p MBAO.I
OCYLLECTBIIANMUCH C YY4ETOM psiga BblIOpaHHbIX NPUOPUTETOB, OKa3biBaOLMX HENOCPeaCTBEHHOE
BNUSIHNE Ha OYHKUMOHAaNbHbIE 1 3KCMyaTauMOHHbIEe nokasaTtenn. Hanbonee 3Ha4YMMble U3 HUX
cnegytwouiue.

lpuopumem obecrie4yeHusi coxpaHHOCMuU OaHHbIX
rneped rnoabiWeHHoU 0oCcmyrnHOCMbH

OddexkT:

(] rapaHTI/IFI COXPaHHOCTU AaHHbIX NpU nobbIX OTKa3ax.

(] EbICTpoe BOCCTaHOBJ1EHNE U3 pe3EepPBHbIX Konum B cny4yae cboes.

Peanu3sauyus eblqucriumernbHo20 6r10Kka Ha aririapammHyom peweHuu
eMecmao ucriosib3oeaHus 6upmyaanoCI cpeab/

OddexkT:

= Makcumym npou3BOAUTENBHOCTM Ha [OaHHOM 00opygoBaHWM (HET noTepb Ha
npeobpa3oBaHnsa cpeabl BUPTyanu3auum, npoyme CBeaeHbl K MUHUMYMY).

= [loBbllUeHWEe HAaOEXHOCTH peweHna (HeT AOMNMONMHNUTENBHOIo NporpamMmmMmHoro CJ'IOFI).

Ucnonb3ogaHue riokasibHbiX OUCKO8 8MeCcmo cemesou cucmemabl
XpaHeHUs Orsl CHUXXeHUs1 3ampam Ha repedaydy 0aHHbIX

AddexkT:

= [loBbllweHMe NPon3BOAUTENBHOCTU OUCKOBOW MOACUCTEMbI (HET MCNONb30BaHUA CeTen
OnNs 4OCTyna K AaHHbIM).

= [loBblweHne npousBogutenbHocTn (CYB[ Arenadata.DB wnsHavyanbHO co3gaHa ansg
paboTbl C NOKanbHbIMK AUCKaMMN).

= [loBbilweHne Haaé&xXHOCTU pelleHNns (HeT AONOMHUTENBHOMO CNOXHOIo aeMeHTa B Buae
CUCTEMbl XpaHeHNs ).

= CHMXeHMe CTOMMOCTU pelueHUst (HET pacxXxoOoB Ha BHELLHIOK CUCTEMY XpaHEHMs B
Lenom, Tonbko Ha SSD-Hakonutenn).
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lMpumeHeHUe cmaHdapmMHO20 8bICOKOHa0EXHO020 U Mpou3sodumeribHO20
obopydosaHusi 8 Kadecmee rnamagopmbi 05 pasMeweHUs KOMIOHEHMO8
peweHus 83aMeH yHUKallbHbIX arnapamHbix pa3pabomok

OdhdexkT:
= ObecneyeHne cTabunNbHOrO YpPOBHS MPOM3BOAMTENBHOCTU (KOMMOHEHTbl MPOBEPEHDI
BPEMEHEM).

= [loBbllEHNE HAOEXKHOCTN peLLEHUs (HET YHUKasbHbIX 3JIEMEHTOB).

= CHWXeHMe CTOMMOCTIN CONPOBOXAEHUS (4OCTYNHOCTb 3N1eMEHTOB MPU BbIXOAE U3 CTPOS).

Ucnonb3oeaHue npoepammHbix RAID omeyecmeeHHbIx rnpoussodumereu
gmecmo omoesibHbIX arrnapamHbsix RAID

SdhdekT:

= Ob6ecneyeHune Gonee BLICOKON NPON3BOANTENBHOCTH.
= Bbicokas rmbkocTb B HacTpolrikax (B 3aBUCUMOCTH OT TpeboBaHui).
= YBEPEHHOCTb B peanunsaumm onTumarsnbHbIX anropuTMoB.

= CHwXeHne 3aBMCUMOCTK OT npomsso,u,menelh o6opynosaH|/l;|.

Bo3MoxXHOCMb rpUMeHeHUs muroebiX U CIMOPOHHUX peweHul 0ris
MOHUMOpPUH2a U yripasrieHusi 8 0orosiHeHue K rnpedycmaHOo8/1eHHbIM

AddexkT:
= CoxpaHeHve paHee cOenaHHbIX WHBECTMUMW B cucTembl ynpasnexwus WUT-
WHPaCTPYKTYPOM.

= BO3MOXHOCTb MNOCTPOEHMS CKBO3HBLIX CUCTEM YMNpaeneHusi, B KoTopblx MawwuHa
6onblwunx gaHHbix Ckana”p MBA.Ir — nywb OANH 3MEMEHT.
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6. TAPAHTUPOBAHHOE KAYECTBO

KauecTtBeHHble nokasatenu MawmnHbl 6onbwmnx aaHHbIX Ckana” p MBL.I" o6ecneynBatoTcs eé
COOTBETCTBMEM NPOBEPEHHOMY CTaHO4APTHOMY BapuaHTy, COGMOAEHNEM YCTAHOBIIEHHbIX HOPM
n TpeboBaHmii no opmmupoBaHMo, peanusaumen paboT BbICOKOKBANMMUUNPOBAHHLIMMU
cneunanucTtaMmm Ha Bcex aTanax XM3HEeHHOro Lmkna.

[Mpon3BoaCTBO (KOMMNekToBaHme 1 passepTbiBaHue 10)

anI npon3BoacCTBE NCNOJ1b3YHTCA BbICOKOKa4e€CTBEHHbIE KOMMJIEeKTYLWne.

Cb6opka NpoayKLUMn OCyLLIECTBISIETCA CTPOro B COOTBETCTBUM C YTBEPXKAEHHLIM NIaHOM
pa3meLleHns KOMMNOHEHTOB.

MepBuyHoe passepTbiBaHue MO ocyllecTBNAETCS B aBTOMATUYECKOM PEXMME.

[ononHuTtenbHble HacTponkn MO ocyWwecTBRAAIOTCA B COOTBETCTBUN C YTBEPXKOEHHOM
METOLMKOM N NOLLAaroBON MHCTPYKUNER.

OcyuwectBnseTtca yHKUMOHaNbHOE TeCTUpoBaHne copMmMpoBaHHON MalLvHbI.

OTKNOHEHMst OT TUMNOBOro peleHns MawwuHbl 6onbwux AaHHbix Ckana’p MBA.I
NCKIIOYEHDI.

I'Iepeuaqa B 3KCMiyatauuto

MawwumHa OGonbwux pAgaHHbix Ckana”p MBAO.I' nonHocTblo  ccopmMmpoBaHa,
NPOTECTMPOBaHA, rOTOBa K pa3MeLLLEHNIO B CETU 3aKa34vmKa 1 NOOKITHOHEHWNIO MPUKITaaHOro
Mno.

B komnnekte ¢ MawwmHon Gonbwunx gaHHbix Ckana”p MBA.I nepegatTca nacnopt
peLLeHns, cepTuduKaT Ha NOAAEPKKY.

MpoBoantca oby4eHve cneumanucToB 3akasumka pabote co MawwumHon 6GonblumMx
AaHHbIX Ckana”p MBA.I" (no 3anpocy).

[Moonepxka

MawuHa 6onbwmnx gaHHbix Ckana”p MBA.I' noctaBnsieTca ¢ rogoBol nogaepkKKomn
(bonee BbIrogHbIM BapuaHT — Ha 3 unn 5 neT), KoTopas BKNto4aeT B cebsa pelueHne
BOMPOCOB, CBSA3aHHbIX C HapyLUeHNAMM paboTOCNOCOBHOCTM Kak KOMMSeKca B LiefioM, Tak
N ero oTAernbHbIX annapaTHbIX KOMMIOHEHTOB U NPOrpaMMHOro obecneyvyeHuns.

MepBass 1 BTOpass nNWHUSA NOOOEPXKA  NPEefoCTaBMSATCA  HEernocpeacTBEHHO
npoussoanTenem MaluHbI 6onbLmnx OaHHbIX Ckana”p MbA.I mnm
cepTuduumnpoBaHHbiM napTHEpoM Ckana’ p.

Y 3aka3uumka eCcTb BO3MOXHOCTb BbibOpa BapyaHTa Noaaep XK1 U3 akTyanbHbIX H2 MOMEHT
NoCTaBKN (Kak MUHUMYM, U3 BapuaHToB 9x5 unu 24x7).

B cnoxHbIx cnyyasx B pelleHuy npobnem Ha TpeTben NUHUKU MOALEPXKKU y4acTBYOT
apXUTEKTOPbl N WHXeHepbl, pa3paboTyvkn MawwuHbl 6onblwunx AaHHbIX Ckana’p
MBA.I.
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ConpoBoxaeHue

Bo3amoxHa peanusaumss OONOMHUTENbHbIX TpeboBaHMM MO MOLEPHU3aUMM UNU PasBUTUIO
MawuHbl 6onbwmnx gaHHbix Ckana” p MBA.I" (no 3anpocy), B TOM yucne:

annapaTtHasi MoAepHM3aUns peLleHuns:;

rOpU3OHTanbHOe WUNM BepTMKanbHOe MacluTabupoBaHWe HOBOro WM MMEIOLLErocs
pelueHus;

yCcTaHoBKa/HacTporika KOMMOHEHTOB, He BXOASAWMX B AUCTPMOYTUBLI MO Ans gaHHOro
peLleHns;

n3meHeHne yHKUMOHANbHOCTN KOMMNOHEHTOB AncTpubyTmeoe MO, nx gopaboTka;

TECTMPOBAHWE TMPUIOXEHWUA, MPOU3BOAUTENBHOCTU MPUMOXEHUA WNU UHOE ApYyroe
3anpoLleHHoe TeCTUpOBaHMe.

PaboTbl BbINONHAOTCA C y4acTMeM apXMTEKTOPOB M MHXXeHepoB, pa3padoTtymkoB MawwmHbl n MO
Ckana”p MbA.T.
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7. PEAKUUA MALUNHBbI HA BO3SMOXHbBIE OTKA3bI

OTKa3sbl, CBsI3aHHbIE CO CTaHA4apTHbIMK anemeHTamu Ckana”*p Mb.I

B pamkax MawwuHbl 6onbwmx aaHHbIx Ckana”p MBA.I" o6ecneyeHa 0TKa3oyCTOMYMBOCTL €€
OCHOBHbIX 311EMEHTOB M NPOLIECCOB, B TOM YUCHE:

= Yy3noB (aybnvpoBaHMe NpoLeccopoB, MCTOYHMKOB NMUTaHWUS 1 Ap.);

= Auckoson nogcuctemsbl (RAID);

= 3epKarbHOro KONMpoBaHUSA CErMeHTOB 6a3sbl AaHHbIX HA aKTUBHbIX Y3MaXx;
= BHELUHUX CETEN N NHTEPKOHHEKTA (MonHoe aybnupoBaHue);

= CUCTEeMbl pe3epBHOIro KOnnMpoBaHMA.

OTKkasbl NEepeynCrieHHbIX 3neMeHTOB oTpabaTbiBalOTCA CTaHO4apTHbIMKM - anroputmamu B
COOTBETCTBMM C NPOU3BEOEHHBIMM HacTponkamu. J1loOoM eanHUYHLIM OTKa3 He MOBMUSIET Ha
AOCTYMNHOCTb CUCTEMbI B LIENIOM, XOTS MO KOHKPETHOMY CEepBMCY BO3MOXHO Hebornbluoe
CHWXeHMe  npousBoautTenbHocTu. [locne  ycTpaHeHWss  HEeUCNPaBHOCTM  UCXOAHas
npounssoautenbHocTb Ckana”p MBA.I" Takke BocCTaHaBNMBAETCS.
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8. BAPUATUBHOCTb PELLEHUA

[MpropnTeT NPON3BOANTENBHOCTU

O6nacTtb NpUMeHeHus:

= Data Warehouse kak eauHoe KopnopaTMBHOE XPaHUIULLE apXMBHbIX AaHHbIX U3 pa3HbIX
NCTOYHUKOB.

= VIHgopmaums onepaTUBHOro goctyna.

= MHOXecTBEHHbIE aHanUTU4ecKne 3anpochobl OusHeca.

BapuaHTbl pelueHus:
= YBENUYEHHbI OOBEM ONepaTMBHON NaMSITU;
= NoBbllWeHNe 6a3oBOM YacTOTbl paboThkl NPOLECCOPOB;
= BblCOKONpou3BoauTenbHble HakonuTenu SSD (16x1,92 T6anT);

= RAID 10.

[MpuoputeT 06bEMA XpaHEeHUs

O6nacTb NpUMEHeHHs:
= bBasa 3HaHuil npeanpusaTus.

= [aHHble NCTOPUYECKOIro aHanumsaa.

BapuaHT pelueHus:
= CTaHOapTHble NapameTpbl BbIYUCINTENBHOMO MOAYNS;
= Hakonutenu SSD nosbiweHHOro o6beéma (16x7,64 To6anT);
= ponyctum RAID 50;

= pasHble knactepbl B MoryT OblTb HacTpoeHbl MOA4 pasHble  MPUOPUTETHI
(npousBoanTENbHOCTE / 06BEM XpaHEHUS).

CﬂeLI,I/IaﬂbeIIZ TIOHUHI ANnA NOBbILLEHUA NMPON3BOAUTEIIbHOCTH

BapwuaHT pelueHus:
= MOXeT UCNoMb30BaTbCs B KOMMIEKce C NobbiM N3 BApUAHTOB;
= TpebyeTcsa yyacTne pa3paboTumkoB NPUKNAAHbIX CUCTEM;

= [JocCTuraeTca agantauvMen HacTpoek M KoHdurypaumm obopynoBaHus Nog CTPYKTYypY
AaHHbIX 3aKasynka, TUMbl U NEPUOAUYHOCTL 3arnpocoB 1 ap.
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9. TPEBOBAHUA K PASMELLEHUIO PELLEHUA

PelwleHne npeactaensieT cobor cepBepHbI MOHTaXHbIN Lwikad 197, BbicoTa 42U, ¢ AanbHenLwen
BO3MOXHOCTbIO MOAYNbHOW paclumpsaeMocTn 4o 14 cToek.

HanonHeHnne wkadga obopydoBaHMEM M COBOKYMHLIM BEC 3aBUCAT OT BbIOpaHHOro BapuaHTta
pelleHns n moryT coctasnatb oT 400 go 800 «r.

,D,J'IH NnoAKn4YeHnA IJJKa(ba K cucrteme SHGKTPOCHGG)KGHVIH OOJTKHbI ObITb npegycMoTpeHbl ABa
He3aBNCUMbIX BXOAaA 3N1EKTPONMNTaHUA.

PacuéTtHas notpebnsemasi MOLWHOCTb LKada coctaensieT ot 6 go 11 kBT.

B mecte YCTaHOBKWN OOJTKHbI ObITb npeaycmMoTpeHbl COOTBETCTBYHOLLME MOLLHOCTM NO OTBOAY
Tenna.

[ns nogknioYeHns K NokanbHOM CETH 3aka3dnka Heobxoaum pesepBuUpoBaHHbI kaHan go 4x100
Gigabit Ethernet nnn go 8x10/25 Gigabit Ethernet. TpebyemMble TpaHCUMBEpPbLI ONPeaenATCa Ha
aTane dopmupoBaHna cneundunkaumm MalumHbl.

Mpn pasBEpTbiBAaHUN pelleHnss Ha HEM OydyT BbINOJSIHEHbI HACTPOMKN CETEBLIX aApPECOB B
COOTBETCTBMM CO CTPYKTYPOW CETU 3akasuduka. 3akaszyuk AOorKeH npeaocTaBuTb HEOOXoanMble
AaHHble B COOTBETCTBMM C HOMEHKNATYPON KOMMOHEHTOB PeELLEHNS.

B ceTu 3akasunka f4OMmKHbI OblTb HACTPOEHbI COOTBETCTBYHIOLLME MapLUPYThI 1 NpaBa AoCTyna.

[lanbHelime MeponpusiTust Mo BBOAY B 3KCMIyaTauMilo OCYLLUECTBSIOTCS 3aKa3yMKoM MyTEM
HaCTPOMNKM NPUKIaAHbIX NPOrPaMMHbIX CUCTEM.
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10. TEXHUYECKAA NOOAEPXKA

MoctaBka MawwmH 6onbwmnx aaHHbIX Ckana” p MB[.I" ocywectBnaeTcs ¢ npeaBapuTenbHbIMK
cbopkon, TecTMpoBaHMEM M HACTponkon obopyaoBaHMsA cornacHo TpeboBaHMAM 3akasduka.
KauectBeHHas noggoepxka Ckana’p MBA.IT o6ecneunBaetcs eguHbiMM  CTaHgapTamu
rapaHTUNHOrO M NOCTrapaHTUNHOIO TEXHNUYECKOro 06CNYXMBaHUS:

= [lakeT ycnyr no TeXHUYeCcKon NogaepKke Ha nepBbli rog BKIOYEH B MOCTaBKY.

= 3akasuymk MOXeT BblOMpaTb NakeT B 6a30BOM pexmme 9x5, nnv B paclULMPEHHOM pexnme
247 (onumst 4N KpUTUYECKon YHKLMOHANBHOCTK).

= Cpok Ha4yanbHO NpMobpeTaemMon TEXHNYECKON NOAOEPKKM MOXET ObITb YBENMYEH 4O 3 1
5 nert, Takke [OCTyNHa NPONOHrauus NOAAEPXKKN.

= BO3MOXHO BKMOYEHNE B COCTaB CTaHAapPTHbIX NakeToB OOMNOJTHUTENIbHbIX onunn n ycnyr.

CocTtaB TUNOBbIX NAKETOB YCIyr N0 TEXHUYECKOW NOAAEPKKE NPEeACTaBreH B Tabnuvue HuXe.
lNMakemoi ycriye no mexHudeckol noddepxxke MawuH 6onbwux daHHbIx Ckana™p MBL.I

Maket Maket

«9x5» «24x7T»

Pexum «O6cnyxmBaHue komnnekca Ckana’p
MB[L.I" B pexxume 9x5» (B paboyee Bpemsi No 1 +
paboynm gHAM)

Pexnm «O6cnyxnBaHue komnnekca Ckana’p

- +
MB[.I" B pexxume 24x7» (KpyrnocyTO4HO)
MpenocTaBneHne AocTyna K CUCTEME permcTpaunm + +
3anpocoB/nHuMaeHToB Service Desk
MpenoctaBnenne goctyna Kk 6ase 3HaHMN No + +
npogyktam Ckana”p
lMpenocTaBneHne o6HOBNEHUM NNLEH3MOHHOrO O + +
Ckana’p
[narHocTtuka, aHanu3 n yctpaHeHue npobnem B
paboTte komnnekca Ckana”p MB[.I", Bkntoyas:
- + +
= YCTpaHeHue annapaTHbIX HEMCNpPaBHOCTEW;
= TexHudeckoe conposoxaeHue 0.
KoHcynbTauum no pabote komnnekca Ckana’p + +

MBL."

«3awmTa KoHUaEeHUMaNbHON MHopMaUnn»
(HeucnpaBHblE HOCUTENW MHAOPMALUK HE Onuus Onuusa
BO3BpaLLalTcsa 3akasvymkom)
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Maket Maket
«9x5» «24xT»

Ycnyra

3ameHa 1 peMoHT 06opyaoBaHNs Mo MecTy

+ +
YCTaHOBKM
[ocTtaBka 06opyaoBaHMsa Ha 3aMeHy 3a cyeT + +
npoussoanTens
PacwwmpeHHble onuun obcnyxmBaHns - +

BpemeHa pearnpoBaHust u oTKNuka, He bonee:
Bpewmsi pernctpauumn obpaleHun 30 MUHYT, 30 MUHYT,

pabouyne 4achl KpYrnocyTo4HO
(9x5) (24x7)
MogknoveHne crneynanncTa K peLleHunto B Teuenune 1
. B TeueHne 1 vaca

WHUMAOEHTOB KPUTUYHOIO M BbICOKOTO YPOBHEWN pabo4ero yaca

(0x5) (24x7)

MpumeyaHne K cpokam pemoHTa obopyaoBaHusa: komnnekc MawwumHa 6onblMX AaHHbIX
Ckana”p MB[.I' apxuTekTypHO SBNSeTCs YCTOMYMBBIM K BbIXOOQY W3 CTPOSi OTAENbHbIX
KOMMOHEHTOB U Aaxe y3noB, MO3TOMy HeT HeobxoaumocTu B obecrnedeHMn JOpPOroCTosiLLEro
cepBuca CPOYHOro BOCCTAHOBMNEHUA 0O0pyoOBaHUA B TeYeHMe CYTOK M MeHee. B komnnekce
NPeayCMOTPEHO, KaK MWHWUMYM, [OBOMHOE pe3epBUPOBAHNE OCHOBHbIX KOMMOHEHTOB,
NO3BONSAKOLLEE COXPaHATb [OaHHble M paboTocnocoBHOCTL Jaxe nNpW BbIXOAEe W3 CTPos
HECKOJSTbKNX OMUCKOB W/Unn cepBepOB.
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11. TIMUEH3WPOBAHMUE NMPOIMrPAMMHOIO OBECIMNEYEHUA

Bce HanmeHoBaHus MO nuueHanpyeTcsa no moaynsam MalwmHbel U ux konndectsy B MalluuvHe.

11.1 JlvyeH3npoBaHue MO MawwuHbl 6onbwKMX AaHHbIX Ckana’ p
MbAa.r

MporpammHoe obecnedeHme CYB[] Arenadata.DB nuueHsmpyeTca cornacHo o6bEMy pecypcoB
B Mogyre Bblumcnenns u XpaHeHus, npy 3TOM Ha Kaxabli MOAYSb BblAAETCA eAnHasi NIMLEH3NS.

MporpammHoe  obGecneyeHne  Ckana’p BusnoH, Ckana“p [eHom nocraBnsieTca
NCKNOYMTENBHO B cocTaBe MawwuH 6onbwux gaHHbix Ckana’p MBA.I', n nuueHanpyeTtca
KONU4eCcTBOM MOAYren B HEN.

11.2 BapwuaHTbl NMUEH3UPOBaHUS

JInuensnposarmne MO komnnekca MawwuHa 6onblunx gaHHbIX Ckana’p MBA.I' nveet aee
peaakumm:

= QDukcnpoBaHHasi — npuobpeTaeTcs beccpodHasa (NOCTOSIHHASN) NULEH3NS;

= BpemeHHasi — nprnobpeTaeTcs NULEH3NA Ha Nepuos BPEMEHMN.

11.3 MNonutuka oo6HoBneHusa NO

KomaHaa Ckana’'p akTMBHO 3aHMMaeTCs pa3BUTMEM COOCTBEHHbIX MPOrpamMMHbIX NMPOAYKTOB.
HanpaeneHus pa3sutus hopMupyOTCA Ha OCHOBE aHanu3a MUPOBOrO OrbiTa UCMOSb30BaHUS
cMcCTeM MNOAOGHOro krnacca W MNoXenaHui 3akasynkoB W napTHepoB. Hoeble dyHKUMK
peanusyrTcsi B pOpMe MaXKOPHbIX U MMHOPHbIX PENU30B: MaXXOPHble Penun3bl BbiNycKarTcs pa3
B KBapTas, MMHOPHbIE pPenn3bl BbiNyckarTcst Npu HeobxoammocTy 6oree GbICTPOro BBeAEHUS B
3KcnnyaTaumio HebonbLIMX YIyYLEHUA B CUCTEME.
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O KOMINAHUA

KomnaHua Ckana’p — paspaboTyvk W nNpousBoauTENb MoAynbHOW nnatdopmbl  Ans
BbICOKOHArpy»XeHHbIX KOPNopaTUBHbIX U FOCYAAaPCTBEHHbLIX MHOPMALIMOHHBIX CUCTEM.

MawwuHbl Ckana’p SIBNSOTCS CEPUNHO BbiNyCKAaeMbIMU NpeaHacTPOeHHbIMM KOMMMeKcaMmn |
NO3BONSIIOT OCYLLECTBNATb ObICTPOE pa3BEpTbiBaHNE U BBOA B KCMyaTaLmio.

MoaynbHbln  NpuHUMN  obecneumBaeT UMHTErpauuio  pPasHOPOAHbIX  KoMnoHeHToB  WUT-
MHQOPACTPYKTYPbI B €ANHYI0 NnaTgopmy NpeanpusTui, Kopnopaumm n Be4OMCTB.

EavHble nogaepxka n cepBUCHOE OBCnyxMBaHWe AN BCeX NPOAYKTOB NuHewkn Ckanap oT
npousBoauTens obecneunBatoT onepaTMBHOE paspelleHne NHUNOEHTOB Ha CTbike TEXHOMOMUNA.

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