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1. BBegeHue

Bapeyc npeactaBnser co6on  cneunanu3npoBaHHbIA  NPOrpamMMHbIN
komnnekc (MK) ana nocTpoeHusi CUCTEM XpaHeHuss AaHHbix (CXMO). [daHHbIi
KOMMNekc obecneynmBaeT PyHKLUMOHAN ynNpaBaeHusa annapaTHbIMKU YCTPOUCTBaMMy,
HeobxoanMbIMK ans noctpoeHnsa CX[. Takum obpasom, MK Bapeyc npeaHasHayeH
AN co3[aHusA LUMPOKOro pasHoobpasusa nporpaMMHo-annapaTHbIX KOMIMIEKCOB
(MAK) c pa3nnyHbiMK annapaTHbIMU XapaKTePUCTUKAMU U LieNeBbIMY 3aadyaMu.

1.1. CtpykTypa CX/[] Bapeyc

Bapeyc npegHasHauyeH pans o6cnyxuBaHua CX[ ¢ cocToAwmx w3
HEeCKOJIbKMX y3noB (KoHTponnepoB). Kaxabii y3en Tako CX[, MoxeT paboTaTtb B
aKTUBHOM peXuMe, TO eCTb 06CNyXuBaTb CBOW Mys PecypcoB W KIMEHTOB. B
Cllydae OTKasa aKTMBHOrO Yy3sna, Apyrne akTUBHblE Y3/bl PasfensitoT Harpysky
OTKa3aBLLEro y3/a, 40 TeX NOp NoKa OH He 6yAeT BOCCTaHOBIIEH.

MK Bapeyc cocTouT U3 BYX OCHOBHbIX KOHTYPOB: KOHTYp, 06eCneyYnBatoLLmi
ob6Ccny>KMBaHMe ornepauuin cBsisaHHbIMM C  JaHHbiMK (data plane), n KoHTyp,
obecneunBatonin o6cny>kmeaHue ynpasneHune CX/J (control plane).
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2. KOHTYp AaHHbIX

KoHTyp, obecneuynBalowmi 06CAY)XMBaHWE onepauusiMm  ynpaBfieHus
L.aHHbIMK, UM KOHTYp AaHHbIx (KM), no cytu, sensietcs sapom MK Bapeyc.

2.1. KonTponnep CXA

KoHTponnep CX/[ B MOHWMaHMKM annapaTHOro KOMMJekca npeacTaBnsier
co60i  CcreuManuMsmMpoBaHHbIl  cepBep, YKOMIJIEKTOBAHHbIA COBOKYMHOCTbIO
HeobxoaumMoro o6opyaoBaHua (Npoueccopbl, NaMsaTb, ceTeBble KapTbl, SAS
KOHTPOJINEPbI U Ap.) ANA o6ecnedyeHns paboTbl LiefIeBOM CUCTEMbI XPaHEHUS.

KoHTponnep CX[, B NoHMMaHWM nNporpaMmMHOro komnnekca, ato [10,
obecneumBatowme Tpebyemyro QyHKLMOHANbHOCTb annapaTHOro KoMrekca
LleNIeBOn CUCTEMbI XpaHEHUS.

K, CX[, Bapeyc obecneymBaeT aBTOMaTU3auMto paboTbl
nporpaMMHoO-annapaTHOro KOMIMJeKca LieNleBo CUCTEMbI XpPaHEHMS, COCTOSILLMX U3
[BYX KOHTPONEPOB, A/ 06ecrnedyeHnss HafeXXHOCTU U OTKa30yCTONYMBOCTM!.

KL CX[ Bapeyc obecneumBaeT 06CNY)XMBaHWE CreAyHoLero annapaTtHoro
obecnevyeHus CX/M:

e Hocutenu gaHHbix (HDD, SSD, NVMe);
e onepaTtuBHas namsATb CX[, (kaw);
e ceTeBble YCTPOWCTBA (MHTEPKOHHEKT, KITMEHTCKME MOAKOYEHNS).

2.1.1. Pe)xumMbl paboTbl KOHTPOJJIEpOB

K[ Bapeyc ob6ecneuyvMBaer MyNbTUAKTUBHbIA peXum paboTbl CX[,
(Active-Active).

MNopaepxuBaeTca aCUMMETPUYHBIN METOZ YnpaBiieHUA MYNbTUAKTUBHbIM
pexxnmom paboTbl KoHTponnepos CX/.

Takon pexum noppasymMeBaeT, 4YTO O6CNy)XWBaHME KOHKPETHOro nyna
OCYLLLeCTB/ISIETCA TONbKO OAWNH U3 KOHTposepoB (pa3g. 2.4.2).

Passutne Bapeyc nogpasymeBaeT MoanepXkKy CUMMETPUYHOro metofa
yrpaBneHns MyNbTUAKTUBHbIM PEXMMOM paboTbl KOHTponnepoB CX[, 4Tto
NO3BONMUT pas3fenAaTb OOCAY)XXMBAHWE OAHUM TMY/IOM MEXAY HECKOIbKUMM
KOHTponsiepaMu. 3OTO MO3BOMMT Ha3HayaTb KOHKPETHbIW KOHTpossiep 3a
06CNy>XMBaHME KOHKPETHOIO BUPTYaSibHOro TOMa.
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2.1.2. KoH}urypauusa KOHTpoiepoB

YnpaBneHne n KoHdwurypaumsa K CX[, Bapeyc ocyuwectBnsietcs KoHTypom
Ynpasnenust CX/] Bapeyc (pasa. 3).

2.2. Hocutenu paHHbIX

K[, CX[] Bapeyc ocyLecTBASET SHyMepaLmo U MAEHTUPUKALNIO [OCTYNHbIX
annapaTHbIX HOCWUTeNen, C TMpPUBA3KOW W  TPYNNUPOBKOM  OTHOCWUTESNIbHO
hun3nyecKoro NPUCoenNHeHNs K AUCKOBbIM MNOJIKaM.

Bapeyc nogaep>XxXuBaet ciegyrouime Turbl HoCUTeNen:

SAS HDD;
SAS SSD;
NVMe SSD.

Bapeyc noganepXueaet cneayrowme Tunbl AUCKOBbIX NMOJ10K:

e JBOD;
JBOF,;
AFA.

2.2.1. Pexxum gocTtyna K Hocutensim

K, CX/[ Bapeyc noapep>xvBaeT MynbTUNYTEBOW BBOA-BbIBOZ Mpu paboTe C
Tomamu (Multipath Input Output, MPIO, backend multipath).

[aHHaa TexHonorus, no3BosisieT 3afleMCTBOBaTb HECKOIbKO KaHanoB Ans
AOCTyna K OfAHOMY HocuTento. TunoBble KOHTponnepbl PU3MYECKUX HOCUTENEW
noagepXxuBaroT A0 ABYX KaHanoB pAocTyna. BcTpevatoTcss AuCKM ¢ 6onbluem
YUCNIOM KaHasnoB, Hanpumep C 4YeTblpbMA. [na paboTbl C TakKUMKU [UCKaMMU
TpebyloTca creumnanbHble KOHTPOJepbl, CONpsAraeMblie C MaTepPUHCKOM naTon
cepBepa KoHTposnnepa CX/.

[laHHasi TeXHONOrnsi MO3BOJISIET 06ECNEYNTb BO3SMOXHOCTb MYSIbTUMYTEBOMO
AocTtyna K GU3nYecKMM HocuTensimM faHHblx (puc. 2.1).
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KoHTponnep 2
Puc. 2.1. MynbTunyTteBo# OCTYN K HOCUTENSAM flaHHbIX

Hanpumep, oauH AByxXKaHaNbHbIA HOCUTENIb MOXET 6biTb AOCTYMNeH KOHTposiepy
Mo 4yeTbipeM nNyTaAM. B cnyyae oTkasa OAHOro W3 KaHanoB, HocuUTeNb 6yaeT
JOCTyrneH Mo ApyroMy. B cnyyae oTkasa OgHOro U3 COeAMHEHUs KOHTPOJIepa C
LAMCKOBOW MOJIKOKN, 6yaeT AOCTYNeH anbTepHaTUBHbIN MyTb.

KO CX[ Bapeyc MOXeT 06CNny>XMBaTb BCTPOEHHblE U BHELUHUE AWCKOBblE
MOJIKW B CEPBEp C NOAAEPXKKOW OAHOKAHasbHbIX N 60onee GU3NYECKUX HOCUTENEN.
Heo6X0AMMO OTBETCTBEHHO OTHECTUCb K BbIGOPY anmnapaTHOro obecrievyeHns ans
obecrneyeHnss 0XXMaaemMon HafeXXHOCTU U OTKa30yCTONYMBOCTMW.

2.3. lnckoBas rpynna

Ouckoeasa rpynna K[, CX[ Bapeyc ob6becneuymBaeTr efuHoe afpecHoe
MPOCTPAHCTBO 06beANHEHHbIX B OAHY IPYnny HECKOIbKMUX HOCUTENEN. YnpaBneHune
aJpecHbIM MPOCTPAHCTBO OCYLLECTBASETCA Ha OCHOBe BblbpaHHOro tmna RIAD
(pa3g. 2.5). UmeHHO oT RAID' 3aBMCUT KONIMYECTBO HOCUTeNei B rpynne. BaxHo,
OTMEeTUTb, YTO anropuTMbl YrpaBfieHUss agpecHbiM MPOCTPAHCTBOM AWCKOBOW
FPynnbl 3aBUCAT TaKXXe OT BbI6paHHOro Tuna Toma (pasg. 2.4).

" Redundant Array of Independent Disks
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B cBA3n ¢ 0ocobeHHOCTbIO NocTpoeHnsa RAID, 06beM ANCKOBOW rpynnbl 6yaeT
onpefensitbCi 06HEMOM HaWMEHbLUEro HOCUTENs, MO3TOMY peKOMeHAyeTcs
06beMHATL B rpynny HOCUTENU OAUHAKOBOIro o6bema.

TexHuYeckn, AMCKOBas rpynna MoXeT 6biTb CO3[aHa Ha OCHOBE pa3sHblIX
TUNOB HocuTenen, Hanpumep HDD, SSD (puc. 2.2).

Puc 2.2. [inckoBas rpynna ¢ pasHbIMU TUNaMuy Hocutesen

B Takom cnyyae, ckopocTb pab6oTbl RAID 6ygeT onpepenstbcs Haubonee
MeAJIEHHbIM HOCUTENEM, MNOSTOMY PEKOMEHAYETCHA 06beANHATbL B rPynny HOCUTENN

ofMHakoBoro Tuna (puc. 2.3).

Puc. 2.3. [lnckoBas rpyrnna ¢ o4MHaKoBbIMU TUIaMuU HOCUTENIeN

2.4. NMynbi

Myn KO CX[ Bapeyc npeactaBnstoT CO60M TUMOBOW Myn KIaCCUYECKOWN
CX[. Myn MoXeT 06beMHATb HECKONBbKO AOCTYMHbIX AUCKOBbIX rpynn (pasa. 2.2),
obecneuynBas efUHOe agpecHoe NPocTpaHcTBo (puc. 2.4).
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Puc. 2.4. [inckoBbiv ryn u3 AByX ANCKOBbIX rpynr

TexHUYECKU, ANCKOBDIV MYy MOXET 06beANHSATb HECKOMIbKO AUCKOBbIX Mpynmn
pa3HOro pasmepa, HO B TaKOM CJlyyae, pe3epBHble HOCUTENW MyNa AOSXKHbI 6bITb
6onblue No 06beMy, YeM caMblit 60MbLLIOI HOCUTENDb. [T03TOMY Nyn peKoMeHAayeTcs
co3gaBaTb Ha  OCHOBE  [AMCKOBbIX Tpynmn  oOAuHakoBoro o6bemMa, C
COOTBETCTBYHLUMMMU MO 06bEMY pe3epBHbIMU HOCUTENSAMM.

Ouckosbin nyn K, CX[, Bapeyc MOXXHO paclumpsTbh, [O6aBNsAs B HEr0 HOBbIEe
AWCKOBbI€e Tpynmbl B peXXUMe aKcnayartaymu.

Ouckoebiit nyn KO CX[ Bapeyc nossonsieT no6aBnstb (pesepBMpoBaTb)
pe3epBHble HOCUTENMN peXxXnuMe aKcryaTauuu.

2.4.1. PesepBupoBaHue HocUTesen B nyne

MNMyn oTBeyaeT 3a pe3epBUPOBaAHME AUCKOB B OObEAUHSAEMbIX AUCKOBbIX
rpynnax. B cnyyae oOTkKasa HocuTens B AWCKOBOM rpynne, Mysa OCYLWeCTBUT
aBTOMaTUYeCKUA BBOJ PEe3epBHbIX HOCUTENEW, ecnn TakoBble 6yayT B cOocCTaBe
ANCKOBBbIX rpynn nyna. ®akTuyeckne pesepBHble HOCUTENU [OCTYMHbl BCEM
AVCKOBbBIM rpyrnnam B nyne, u 6yayT UCnonb3oBaHbl B TON rpynne, rae Nponsonger
0oTKas HocuTensl. Takum 06pa3oM pe3epBHbI OUCK 06pasyeT pasgensieMblii Mexay
AMCKOBbIMU rpynnam pecypc? (puc. 2.5).

2 PasBuTHe Bapeyc No3BonuT pas3faensitTb pesepBUMpyeMblil pecypc Mexay nynamu
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Puc. 2.5. inckoBblivi nyn n3 ABYX AUCKOBBIX Py ¢ Pe3epBHbIMU HOCUTENSIMM

[o6aBneHne B MNyn pPe3epBHOr0O HOCUTENs, MNPUBOAUT K ero
pe3epBUPOBAHNIO ANSi 3afaHHOro nyna, NpyM 3TOM HOCUTENb He 6yAeT AOCTYrneH
ANS opyrux onepauui, n 6yaet oXuaatb 0OTKasa HOCUTENS nyna.

2.4.2. 06cny)XxuBaHue nyna KOHTPOJISIepoM

O6CnyXmMBaHWE KOHKPETHOMO My/a OCYLLECTBNIAETCA OAMH U3 KOHTPOJINIEPOB
(Pwuc. 2.6).
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Puc. 2.6. [pnHa[nexxHoCTb nysia K KOHTPoJ1epy

Takomn pexum onpegendetcA acCcMMMETpPUYHbIM METOAOM YyNpaBJiIEHUA

MY/IbTUAKTUBHbIM PEXUMOM paboTbl KOHTponnepoB CX/ (pasa. 2.1).

2.5. Toma

Tom K[ CX[ Bapeyc npeactaBnsitoT CO60M TUMOBOM BUPTYasibHbI TOM
knaccuyeckon CX/[. Tom BblgenseTca Kak BUpTyasibHOe afpecHoe NMpoCcTpaHCTBO
JOCTYynHoe kKnneHty CX[, (puc. 2.7).

eI = XK/1I04YU.pgh
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Puc. 2.7. BupTyasibHble TOMa B ryJse

AJpecHoe MpoCTPaHCTBO TOMa MOXET BblAenAaTbca no pasHomy. KO CX[,
Bapeyc obecneuvMBaeT gBa BapuaHTa YynpaBfieHUs afpecHbIM MPOCTPaAHCTBOM
BUPTyasibHbIX TOMOB. [logfepXuBaloTCs KakK [MpoCTble cTaTU4yeckne ToMma
(«ToncTbie»), TaK U CMOXHO OpraHU30BaHHbIe AMHAMUYECKNe ToMa («TOHKMEY).

[ocTyn K ToMaM ocyuiecTBAsAeTCS 4Yepe3 060N KOHTPOep, Ha OCHOBE
TexHonorum MynbTUNyTeBOro BBOAa-BbiBoAa (multipath, pasg. 2.9.3).

2.5.1. ToncTble TOMa

TexHonorus BblaesieHUs «TOJICTOro» ToMa npeacrtaBndaeT coboi BblgeneHune
CTaTnu4eckoro aapecHoro rpocCcTtpaHCTBa nysa, AOCTYNMHOE MNoJib3oBaTeslto.
«TONCTbIN» TOM HE NO3BONSET B pexunme a3KcrutyatTaunm yBesimn4nTb o6beM. Ecnu B
npouecce 3aKcruityatauunun He Tpe6yeT0ﬂ OCyLWeCTB/IATb yBeJIN4EHNE o6bemMa ToMma,
MOXHO NMPUMEHATb AaHHYK TEXHONOTNKO BblAENEHUA TOMa.
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Mpu cospaHuKM TONCTOro TOMa BCe afpecHoe NPOCTPaHCTBO, KOTopoe GyaeT
Mcrnonb3oBaTbCA A/ NIOFMYeckoro  Toma,  6yheT  3ape3epBUPOBaHO.
CnepoBaTenbHO, AN1A HAZEXHOCTU NPUAETCS BblAeNATb 06beM TIOMMYECKOro ToMa ¢
CYLLECTBEHHbIM 3amnacoM, YTO MOXeT B CBOK OYepefb. MPUBECTU K CHUKEHUIO
pecypcoemkocT CX[, B uenom. MNpu pennukauum unv npy co3gaHuy CHarnwoToB,
6yneT MCMonb30BaHO He TONMbKO MOJie3HOe afpecHoe MPOCTPaHCTBO HO U
CBOGOAHOE, UYTO NpUBeAEeT K CHWKEHUO 3PPeKTUBHOCTM ucronib3oBaHust CX[
(puc. 2.8).

Tom 1 Tom 2 Tom 3 Tom 4

[ ] WcnonbsosanHoe npocTpaHcTBo

[ ] BbigenenHoe, HO He MCMONB30BAHHOE MPOCTPAHCTBO

[ ] Cso6ogHoe npocTpaHcTBO

Puc. 2.8. BbigeneHne «To/ICTOro» ToMa

2.5.2. ToHkue TOoMa

TexHONMorns BbIAENEHUS «TOHKOro» Toma® mnpeacTaBnser cobon 6onee
CNOXHbIA MeXaHU3M BblJefleHNs afApecHOro MpoCcTPaHCTBa, YeM B Clyvyae C
«TOHKMM» TOMOM. BblgeneHne agpecHoOro npoCcTpaHCTBa OCYLLECTBSETCS
AVHAMMWYECKHN, @ MOXKET U BOBCE He OCYLLECTBATbCS B HEKOTOPbIX ClTy4YasiXx.

[laHHaa TexHonorus BMpTyann3aunn npmuMeHaAeTcsa B CX[ ans noBblEHUS
Sd)d)eKTMBHOCTb MCnosb30BaHNA pecCcypCoB CUCTEMbI XPaHEHUA. OTa TexHonorus
Heobxogmma ans YMEHbLLUEHNA NCMNOJIb30BaHUA OUCKOBOIo MNMpPOCTpaHCTBaA, KOTOpOe
HenocpencTtBeHHO HE UCNOJb3yETCA AA XpaHEHNA peallbHbIX OaHHbIX.

dannoBble CUCTEMbI, B HOPMasibHbIX YCIIOBUSIX 3KCrfyaTauuu, HUKorga He
OblBalOT 3anosiHeHbl MonHocTb. OAHako Bcerga HYXXHO WMMETb HeKMn 3anac
cBobOOHOrO npocTpaHcTBa s obecrnevyeHuss HOpManbHOro (PYHKUMOHUPOBAHNUSA
dannoBon cucteMbl U ana obecrnedeHns roTOBHOCTU K yBenuyeHuto obbema
AaHHbIX. Takoe, akTUYEeCKM He UCMOorb3yemMoe NPOCTPaAHCTBO BblAENAeTCa A BCex
NOrMYecKnX «TosncTbix» TomoB CX/.

% Thin provisioning
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B cnyyae c «TOHKMMW» TOMamMu MPOUCXOLUT HECKONbKO MHaye. B MOMEHT
CO3[aHu1sA NIOrMYecKoro ToMa Ha B Myrfie He NPOUCXOAUT MOSMHOE BblAeNeHne BCero
3asBneHHoro obbema Toma. AAMWHUCTPATOP  yKasbiBaeT  MaKCMManbHbIN
BO3MOXHbIi pa3mep Toma“*. BbioeneHue HOBbIX GMNOKOB AaHHbLIX ANs NOrMYeckoro
TOMa NpoucxoguT No Mepe ero 3anornHeHud. Pasmep Takoro 6roka onpegensaet
agmuHuctpatop CXO. lNpu 3anpoce knueHToM pasmepa Toma, KO CX[O otoaér
MakcMMarnbHbI pasMep TOMa, KOTOpbIM YycTaHOBMN aamuHucTpatop. Cymma
MakcumanbHblX ob6bemoB Bcex TomoB CX[ MoxeT npeBbiwatb U3NYECKU
[OCTYMHOE NPOCTPaHCTBO Ha cucTeMe xpaHeHust (puc. 2.9).

Tom1 Tom2 Tom3 Tom4

[ ] WcnonbsosaHHoe npocTpaHCTBO

[] BbigenenHoe, HO He MCMONBb3OBAHHOE MPOCTPAHCTBO

[ ] Cso6oaHoe npocTpaHcTBO

Puc 2.9. BbigeneHne «TOHKOro» Toma

2.6. RAID

KO CX[, Bapeyc copepXuT COOGCTBEHHYI peanusauuio anropuTMoB
pe3epBUPOBaHNA MaccuBa HesaBUcUMbIX auckoB (RAID). B HacTosimuii MOMEHT
BpeMeHu nogaepxuveatoTcst TexHonorum RAIDS (pasa. 2.6.2), RAID6 (pa3g. 2.6.3) a
TaKXe anropuTM pasMHOXeHUs! (3epKanmMpoBaHUsl) Ha MHOXecTBO (N) y3/oB Nnoj
Ha3BaHueM RAID Multi-Mirror, pa3g 2.6.4).

2.6.1. NocTtpoeHue RAID

lMpouecc noctpoeHus RAID HaumHaeTcs cpasy nocne cospaHus AUCKOBbIX
rpynn nyna (pa3g. 2.3).

BaxxHbiM cBoncTtBam CX[1 Bapeyc nBnsieTcd BO3MOXHOCTb paboTbl C
BMPTYyasibHbIMY TOMaMW, B npouecce nepectpoiku RAID (rebuild).

* PasBuTue Bapeyc No3BoSIMT 3afaBaTb YCTaBKY 3aMofIHEHHOCTM TOMa, NpU KOTopoi 6yayT
BO3HMKaTb OMOBELLEHUS O ee NpeBblleHUN
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CX[ Bapeyc obecneuMBaeT TEXHOJNIOIMIO YCKOpeHHOW nepecTpoiku RAID.
JaHHas onums  nydwe Bcero paboTaeT Ha  HoOcUTenNsx, annapaTHO
noAepXuBatoLLMX KOMaHay unmup®.

2.6.2. RAID 5

CX[, Bapeyc nogpepxxuaet TexHosnornto RAID 5. B auckoBon rpynne nyna
JonyckaeTcsa noTeps o4HOro HOCUTENS B Npouecce aKcnayaTaunu.

OuckoBas rpynna RAID 5 nopgaepuBaeT KOHPUrypaumm ot Tpex A0 BOCbMU
HocuTesNen, C BO3MOXHOCTbIO OTKasa OfHOIo U3 HUX.

2.6.3. RAID 6

CX[, Bapeyc nogpepxxusaet TexHosnornto RAID 6. B guckoBon rpynne nyna
JonyckaeTcsa noTeps A0 ABYX HOCUTESEN B NpoLecce aKcnayaTauuu.

OuckoBasa rpynna RAIDS nogpepxuBaeT KoHdUrypauuum oT uyeTblpex Ao
BOCbMM HOCUTESIEN, C BO3MOXHOCTbIO OTKasa ABYX U3 HUX.

2.6.4. RAID Multi-Mirror

CX[ Bapeyc He noppepxuBaer TexHonormto RAID 0, RAID 1 wu
cooTBeTcTBeHHO RAID 10. Cam no ce6e RAID 0 (cTpaiin), He NpuUMeHsieTcs B
coBpeMeHHbIx npoekTax. RAID 1 (3epkano), caM no cebe NMpUMeEHSIETCA KpaliHe
peako. Haumbonee 4yacto npumeHsietca kombuHauua RAID 10. RAID 0, 1, 10
OT/IMYAKOTCA BbICOKOM CKOPOCTbK paboTbl M Tonbko RAID 10 OTHOCUTENbHOM
HaZeXHOCTbto. Takasi KOHpUrypauums, TpebyeT Kak MUHUMYM YeTbIpex HOCUTENEN.

[Ona obecrnieyeHnss BbICOKOW HALEXHOCTU [aHHbIX, U MPU HEOOGXOAUMOCTHU
C3KOHOMWTb, AOCTATOYHO U Tpex HocuTenen. Takum o6pasom, B HeKoTopbix CX/
peanusoBaHa TEXHONOrMA TpUNAMKauuu. Tpunankaumsa KOMMNeHCcUpyeT HegoCTaToOK
RAID 1, u peanusyeT BO3MOXHOCTb CO34aHUA Tpex KOMuUM [OaHHbIX.
BocctaHoBneHue takoro RAID ocyliecTBNAETCA MO CXeMe MaXopUTapHOM JIOTUKM.

B CX/1 Bapeyc npeanoxkeHa gopaboTaHHas TEXHOMOrUSA TPUNAMKaLMK NyTeM
yBe/IM4YeHUs 4Yncna ToyeK 3epkanmpoBaHuA. AAMWHUCTPATOpP CaM peLllaeT, Kakoe
KO/IMYeCTBO KOMWI [JaHHbIX Heo6xoauMMO co3paTth (3epkanvMpoBaTtb), MNyTeM
orpefesieHnUss 4Yucna HocuTenen B [UCKOBOM rpyrnne nop ynpasseHuem RIAD
multi-mirror (RIAD MM). MNpocTasi cxeMa BoccTaHoBfeHns B RAID MM ponyckaeT
yTpaTy Ao N-1 Hocutenen, rae N obuiee YnNCo HOCUTENEN.

% SCSI komaHAaa noaaepXXueaemas 60/bLLIMHCTBOM COBPeMeHHbIX SSD HocuTenein
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TexHonorua RAID MM Heobxoauma He TONbKO Ana  obecneyeHus
HaZle)KHOCTM W KOHCUCTEHTHOCTU JaHHbIX, HO W MOXEeT MNPUMEHATbCA AJis
CYLLECTBEHHOIO YCKOPEHMUS MnpoLiecca YTeHUs, pacrnpeaensasa Harpysky sarnpoca no
AOCTYMHbIM HOCUTENIIM COOTBETCTBYIOLWEN OUCKOBOW rpynnbl. BaXHO OTMETUTD,
4yTO A9 UCNONb30BaHUA AaHHOM onuun, uenesoe MO fOMKHO ymeTb paboTaTb C
A Bapeyc.

2.7. Kaw

KawmnpoBaHve  SABNSIETCA  BaXHEWWen  TexHOoNnornmem  obecneyvyeHus
HagQeXHOCTU U CKOPOCTU paboTbl 6onblimHcTBa CXM. KO CX Bapeyc coaepxuT
COOCTBEHHYIO peannaauuio KI3WUPOBaHWS BCEX onepauuMi C AaHHbIMMW, 4TO
obecrneymBaeT NOJIHbIN KOHTPONb 3 heKTUBHOCTM paboTbl CX/.

2.7.1. Kaw 3anucu

3anucb pJaHHbIX Ha BUpTyasibHble TOMa OCYLECTBNAETCHA u4epe3 Kal,
pacrnonaraembin B onepaTtMBHOM namMAaATU. KnueHT penaetr 3anpoc Ha
OCYyLLeCTBJ/IEHNEe 3anucu [aHHblX, NPU 3TOM AaHHbIX MonagarT B K3, a KIANEHT
nosyvyaeTt yBeAoMJIeEHWEe O ycnewHow 3anucu. [lanee, B 3aBUCMMOCTU OT Tuna
MCMosb3yeMbIX HOCUTENEWN, C AOCTYNMHON CKOPOCTbIO M MOoMNpaBKaMmn Ha 06paboTKy,
K3LLU NepeHOCUTCA Ha BUPTYyasibHble Nofb30BaTeNIbCKMe TOMa.

2.7.2. ABapMitHbIil cHpOC Kalua 3anucu

Korga aKTUBHbIN y3en naeHTUGMLMPYET 0TKa3 COMPSXXEHHOro KOHTPOIEpa,
TO nepepn TeM, Kak NepeBecTy MNy/bl OTKa3aBLUEro KOHTPOJs/iepa Ha 06CyXXueaHue
Noj, CBOe yrpaBfieHUE, OCYLLLECTBAETCA aBapuUiiHbIA COPOC CUHXPOHU3UPOBAHHOIMO
yepe3 WHTEPKOHHEKT Kalla Ha AMCK. TO eCTb OCYLIECTBASAETCS NPUHYAUTENbHAsNA
3anucb HEeCOXpPaHEeHHbIX JlaHHbIX OTKa3aBLLEro yana, ycrneBLnX
CUMHXPOHU3MPOBATbLCA B ONEpPaTUBHOMN NaMATU Ha AUCKOBYHO NMOACUCTEMY.

Taknm 06p830M 6y,u,eT 3aMeTHa HEKOTOpad 3aaep>kKKa B O6Cﬂy)KVIBaHMM.

2.8. UHTEepKOHHEKT

K CX[ Bapeyc obecneuymBaeT BbICOKOCKOPOCTHON MHTEPKOHHEKT MeXAay
KOHTpoOJI1epamu.

NHTEPKOHHEKT paboTaeT B 3ape3epBUPOBAHHOM PEXUME, AJ1A 3TOro TpedyeT
Kak MMHUMYM MO ABa BbICOKOCKOPOCTHbIX ceTeBbIx KoHTponnepa. K4 CX/ Bapeyc
noanep)xueaet npeumyLiecTaea NCMoNb30BaHuUsA NPOTOKOJIOB RDMA,
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cneaoBartesibHO pexkoMeHayeTCcA UCnosib3oBaTb COOTBETCTBYHOLLME CETEBbLIE
yCTpoicTBa. B KauecTBe NpoToKONa A5 UHTEPKOHHEKTA, NpumeHsaeTca RoCE®.

NHTEepKOHHEKT obecrneynBaeT CUHXPOHM3aLMIO KOHTPOJ1/1ePOB.
CUHXPOHM3NPYOTCS KOH(Urypaumum nynoe, BUPTyasibHbIX TOMOB, MeTafaHHbIX M
HaCTpPOeK, HEO6XOANMbIX AJ11 CUHXPOHHOCTU PaboTbl KOHTPOIEPOB.

NHTEpPKOHHEKT obecneymBaeT MpPOEKTHble pexunmbl paboTbl CX[, Bapeyc
(pasg. 2.1.1).
2.8.1. CuHXpOHU3aLUA MeTajaHHbIX

NHTEPKOHHEKT OCYLLECTBNSAET CUHXPOHM3ALMIO MeTafaHHbIX AOCTYMHbIX
aKTMBHbIM KOHTPOJ1/IepaM B pexxnme NpubImKeHHOM K peasibHOMy BPEMEHM.
2.8.2. CUHXpPOHM3aLUs KILLen

NHTEPKOHHEKT OCYyLLECTBNAAET CUHXPOHM3ALUMUIO K3LWEeN MNysioB, AOCTYMHbIX
aKTUBHbIM KOHTpOJIIepaM B pPeXuMe MNPUBIMXKEHHOM K peasibHOMY BPEMEHMW.
CYHXPOHM3aLMA K3LleN OCYLECTBNAETCA B peXMMa MaKCMMasibHOro NpuopuTeTa,
OTHOCTMENIbHO APYruX Onepauuin CUHXPOHU3aL UK.

2.9. Onepauum c ToOMamMu

2.9.1. MrHoBeHHble CHUMKM (CHaNLOTbI)

KO CX[ Bapeyc noanep)wmBaeT TEXHONMOrMO CO34aHUA MIHOBEHHbIX
CHUMKOB. TEeXHONOrMA MrHOBEHHbIX CHUMKOB AOCTYMHA TOMbKO AN BUPTYabHbIX
TOMOB, OCHOBAHHbIX Ha TEXHOIOMMU BblAENIEHNst «TOHKOro» ToMa (pasg. 2.4.2).

[aHHaA TexHoNnorns Mo3BONAET B pPeXxuMe IKcrsyataumum co3gatb
MIFHOBEHHYIO pe3epBHYHO KOMUIO BUPTYaibHOro ToMa (CHamnwoT’).

Takass pesepBHas Konusa (CHaMWOT) MOXeT 6biTb MCMOSb30BaHa [AnA
BOCCTAHOBJIEHUSI BWMPTyaslbHOrO TOMa M3 TakKOW pe3epBHOM Komnuu. [laHHas
onepauus ABASETCA AOCTAaTOYHO GbICTPOMN.

2.9.2. KnoHupoBaHue Toma

KA CX[, Bapeyc nopaep>xuBaet cosjaHue HOBOIro BMpTyasibHOro Toma w3
CHanwoTa. [laHHas onepauus ABAsSeTCA 4OCTaTOYHO ObICTPONA.

® RDMA over Converged Ethernet
7 Snapshot
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2.9.3. 3epkanupoBaHue ToMma

KO CX[, Bapeyc noanep)xuBaeT 3epKanuMpoBaHue BUPTyasibHbIX TOMOB.
TexHonorma 3epkanupoBaHuUs [OCTYMNHa TONbKO ANA  BUPTyalibHbIX TOMOB,
OCHOBaHHbIX Ha TEXHOJIOMUW BblAENEHMUS «TONICTOro» ToMa (pasg. 2.4.1).

Mpouecc 3epKanvMpoBaHWUsi ABNSETCA AOCTATOYHO AJIMTENIbHbIM, U MOXET
6bITb OCTAaHOBJIEH aAMUHUCTPATOPOM B Jlto60€e BpeMs.

TexHonorus sepkannpoBaHnsa BUPTYyasibHOro TOMa MOXET YCKOPUTb npoLiecc
YTeHua gaHHbIix CX/.

2.10. KnueHTbl

K CX[ Bapeyc nogaep>xuBaeT KJIMEHTCKUA JOCTYN No npoTtokony iSCSI.

2.10.1. Pe>kuM KNMeHTCKOro aocrtyna

Joctyna knueHtoB K CX[ Bapeyc ocyuwectBnserca B pexume Active -
Passive (AP). HOns atoro K[ CX[ Bapeyc noapepXuBaeT KIMEHTCKUI
MynbTUNyTeBoOW BBOA-BbiBOA (Multipath Input Output, MPIO, frontend multipath, puc.
2.10).

Knuent KommyTatop 1 KoHTtponnep 1

SSD| (SSD| [SSD| |SSD
fpynna1 1| || |3 =
A E o o lo o lo o lo o
Nyn1
B F v
SSD| |SSD| [SSD| |SSD
Cetb 1 Ipynna 2 | T ] e |
o ) o o, o o, o o,
SSD| |SSD| [SSD| |SSD
e fynna3 |\ || |3 |3
C G o o lo o lo o lo o
MNyn 2
D H y.
ssp) (ssp) (ssp) (ssp
fpynna4 1| || |3 =
Cetb A - E - KoHTponnep e o lo_o lo_o lo_o
CeTb A - G - KoHTponnep
CeTb B - E - KoHTponnep KommyTtaTtop 2 KouTponnep 2

CeTb
Cetb
CeTb
CeTb
CeTb

B -G
C -F
C-H
D-F
D -H

KoHTtponnep
KoHTponnep
KoHTponnep
KoHTponnep
KoHTponnep

i
LI U N R E R A |
LI U N R I R A |
NERENERENENR

Puc. 2.10. [AnckoBbivi ryn u3 AByx AUCKOBbIX MPYrM ¢ pe3epBHbIMU HOCUTEAMU

KnveHT nopfepXvBaeT COEAMHEHMSI C KOHTPOJSiiepaMuM MO MHOXECTBY
[OCTYMHbIX NyTel. B 3afaHHbI MOMEHT BpPEMEHM KJIMEHT B3aMMOLEWCTBYET C
aKTMBHbIM (active) KOHTPOIEpOM MO OAHOMY U3 AOCTYNHbIX (ready) nyTei. [pyrue
MyTW MOryT 6biTb HEAOCTYMHbI MO TOW WU UHOW npuumHe (busy). B cnydae ecnu
[OCTYMHbIA MyTb CTAHOBUTBLCA HEAOCTYMHbIM, MPOUCXOAWUT MEepeKIIoYeHnEe NyTu
B3aMMOAENCTBUSI C KOHTposnepoM. B cnyyae HedoCTYNMHOCTU aKTUBHOMO
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KOHTpOsiepa Mo Jilo6oMy U3 MyTW, MNMPOUCXOAUT TNEPEKIIOYEHNE Ha [pYyrow
KOHTPOJINEP, KOTOPbIA HaXOAUTCA B MAaCCUBHOM COCTOSIHUM (passive). MacCuBHbIN
KOHTPOJIIEp CTAHOBWUTCA aKTMBHbIM U MPOAO/MKAET O06CNYXMBATb K/IMEHTOB.
MepekntoyeHne MPOUCXOAUT C HEKOTOpOW 3afep)kkoil. Korga nacCUBHbIN
KOHTPOJIEP  CTAHOBWUTbCA  AOCTYMHbIM, MyTU BOCCTaHaBAMBalOTCs, AJIS
NepektoYeHnst B C/lyyae 0TKasa TeKyLEero KOHTposiepa.

®dusnyeckmx nyTeMm OT KJAMEHTA [0 KOHTPONJIEPOB MOXeET 6biTb
3HauYNUTENbHOE KOIMYEeCTBO (MUHUMYM 2, MaKCUMYM LECSITKM).
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3. KoHTyp ynpaBneHus

KoHTyp ynpaBneHusa CX/4 Bapeyc obecneymBaeT dDyHKUMNK
KOHbUIrypmMpoBaHUa 1 AnarHocTuku uenesoro NMAK CX/.

3.1. 06w,an ceogka coctosiHus CX/

maBHasA cTpaHuua KoHTponnepa CX[ npeactaBnsieT 6a30BYy0 CBOAKY O
coctosiHum CX[, (nynbl, NorK, COCTOSAHNE MHTEPKOHHEKTA U Ap., puc. 3.1).

COCTOAHMUE O & @ wm
MH®OPMALHA O XPAHWIHLLE MHOOPMALIUA O CUCTEME ToapoGuee
15 a 7 3 0 0 0 R — Kodwrypauus
Test server J16a KOHTPONNEP3, AKTHBHbI-AKTHBHBI
Test01 @ Online 3 Kontpoanep 1 16% == 0] AQ-DS1 Ommniro
BackplanelD
VPOt ® Online 3 KouTponnep 2 0% © AQO00001T = ——
CepuiHbifi HOMEP cHCTeMb
vPo2  Online 3 Kontponnep 1 0% (0} AQAAAT324128 _
vPO3 # Online 3 KonTponnep 2 0% ® Bepcua FirmWare
1.0-SNAPSHOT-2023-05-23-8885 AQDS1
JIOT COBbITHH Bee coftua
KOHTPOJIMEP 1 : KOHTPOJINIEP 2

A 7505203204343 Dataplane entity created successfully CocTofHKe Cocrossme
fouen]

25.05.202320:43:58  Volume "VP02T153' removed from pool 'VPD2'

Vims xocta s xocra
.aaq,  Created snapshot 'S88d1459-Saca-40a1-9437-6F8db4482021' of volume '6¢1092b1-d4cs -
D sosaoszneaz GRS SR pool 'VPO2' user user
Mynos/uckos B o6cnyxusan Mynos/fckos 8 obcnyxmaar
A 7505202320481 Dataplane entity created successfully
2/6 2/9
& 7505202320:4858  Snapshot '588d1459-5acd-0a1-9437-6F8db4dBa021 removed From volume 'VPOZT1'
.agc  Created snapshot '7e78df34-eBe8-4543-b841-4876b524Bads' of volume '6c1092b1-ddc6- MHTEPKOHHEKT
A sosaoszoeess  GEETRIS T pool VP02
enp134s0fonp0 enp134s0f0np0
& 7505202320:4639  Dataplane entity created successfully ATL012 ATL011
A 2505203204739 Snapshot 7e78AF4-eBeB-4543-b841-4876b924Bads' removed from volume 'VPOZTT"
25.05.202320:5622  Created volume "VP3T251' in pool 'VPOZ'
enp134s0finp1 enp134s0f1np1
A 052003205624 Dataplane entity created successfully 172022 172.024

Puc. 3.1. O6wyas cucteMHas cBojKa

3.1.1. ConpsixkeHne KOHTpoIepoB

IOna Hayana pa6otbl ¢ CX/ HeE06XOAMMO OCYLLECTBUTL COMPSHKEHME Napbl
KOHTpoOnepoB. [N aToro npeaycMOTpeH crneumanbHbii MHTepdENC, [OCTYMNHbIN
Ha MHTepdence 0o6LEN CBOAKM, @ TaKXKe U3 nHtepdenca KoHpuUrypaumm cetTeBbix
HacTpoeKk (pasa. 3.2). [laHHblii 3KpaH AOCTYrNeH Npu COeAUMHEHUU K NO6OMY U3
KOHTposnepoB (puc. 3.2).
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KOHTPOJINIEP 1

CocToAHKMe
|

MA xocTa
user AOBABWUTbE KOHTPONNEP

Mynos/0KMckos B oBCNYRMBAH KK
0/0

MHTEPKOHHEKT

He zapaHo He 3apgaHo

He zapaHo He zapaxo

Puc. 3.2. [Jo6aBneHne KOHTpos/1epa

BakHO OTMeTWUTb, 4YTO [ANA Hayana COMpsXKeHWs, HeobXoauMO Ha
KOHTPOJINIepax ykasaTb CeTeBble UHTEPGENCHI YNPaBeHNs KaXXabIM U3 HUX.

Ona  conpsbkeHuss BTOPOrO  KOHTpOJJiepa, CHayana HeobXoAWMO
aBTOpM30BaTbCA Ha HeM. [lanee HeO6XOAMMO HANUTU TOKEH COMPSXeHWUs,
HEO6XOAMMbBIN NS ero uaeHTUdMKaLUM NepBbiM KOHTPOJIEPOM B MHTepdelice
COMpPSXKEHUA KOHTPOSNEPOB. [N 3TOr0 Heo6XOAMMO HaxaTb Ha KHOMKY
«[106aBUTb KOHTPOJSIEP», MOABUTCA MoAanbHoe OKHO (puc. 3.3).
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MPHUBA3ATb KOHTPONNEP

(®) CronuposaTs M opMaLNio o Tekywem KoHTpONEDE BcrasuTs o coceaHem

() BHMMaHHe! B A2HHOM CAYaE, NOUIE NPHEAIKH, KOHOUTYPALMA Ha TEKYLLIEM p Gynet yTepaHa

ewoglCJuZXRIbnRlcmZhY2VzIiA6IFsgewogICAgImSVZGVIZCIgOiAxLADGIC JilD iwKICAgICJidXJyZWS50SXAilDogliEyNy4wLjAuMSIsCiAgIC
AibmVObWFzaylgOiAiMjU1LjAuUMCawliwKICAgICJzdXBwb3J0c1JETUEIIDogZmFsc2 UsCiaglCAIZWShYmxIZCIgOiBocnVILAogICAgINRScGUIlDogWyAIVOVCI
wglkRBVEEilF0sCiAglCAiZGhjcClgOiBmYWxzZQoglHOsIHsKICAGICJub2 RISWQilDogMSwKICAgICIuYW1 LABICI IbnAZMXMwZjAiL AoglCAgImM1 cnJlbnRJcCI
gOiAIMTcyLjE2LJEONSAxMilsCiAgICAibmVObWFzaylgOiAiMjU1LjI1NSAyNTUUMCIsCiAgl CAIbWFjliA6ICIwMDo10DozZjowZ TowZ DowNCIsCIAGICAIC3VwcGSyd
HNSRE 1BliA6IHRydWUsCiAgI CAIZWShYmxIZClg0iBOcnVILAogI CAgINRScGUIIDogWyAIVOVCIiBdL AoglCAgImRoY3AilDogZ mFsc2UKICBIIFOsCiAgimtleSIgoiA
INWUZMTAWNGYLY2UOMS000WM1LTgzZDEEN2VIZiNKODg0O DAWIwKICAIZmlybXdhcmVWZX Jzaw IuliA6I CIXLJAEUOSBUFNIT 1QEMjAyMyOwNiOwMS1COD
g11iwKICAIc3NoUHVIbGLS2VSIiASICIzc2gtZWQyNTUXOSBBQUFBQzNOemFDMWxaREKXTIRFNUFBQUFJRHFPUkhvZCENU2xtdkVE Q3ZCUkYPAmJsVTFgCEL
T1kzUTFPWDdzYmJheSBhcS1zdGoyYWdILWNvbnRyb2xAYXEucnUiCno=

OTMEHA CKONWPOBATH

Puc. 3.3. CkonupoBaTb TOKEH TeKYLLiero KOHTpoJisiepa

B uHTepdeiice conpsiXeHUss BTOPOro KOHTposiepa, HeobXxoAuMMO CKOMMPOBATb
TOKEH COMPSXEHUs,, U BCTaBUTb €ro B WHTepdeinc COMpsXeHUss nepBoro
KoHTponnepa (puc. 3.4).

NMPHUBA3ATb KOHTPONNEP

CxonupoBaTh MHGOPMAUMIO O Tekywiem konTponnepe (@) BerasuTs o coceaHem

@ BHumMaHwe! Kondurypauna Ha (coceanem) P pe Gyaet yTepana

ewog|CJuZXRIbnRlcmZhY2VzliAGIFsgewogICAgIMSVZGVIZCIgOiAxLAgICAgIMShbWUilDogimVucDYxczBmMCIsCiAgICAIY3VycmVudEIWIAGI CIXNZIUMT Yu
MTQILjEzIiwKICAgICJUZXREYXNIAGICIYNTUUMjUT LjlTNS4wliwKICAGICJEYWMiIDogliAwOjU4OJNmO;BIOjBIOmY2I MKICAgICszXBwhaJOd JETUEiIDogdH
J1ZSwKICAgICJIbmFibGVKIIAIHRydWUsCiAgICAidHIwZSIgOiBbICIXRUIiIFOsCIAgICAIZGhjcClgOiBmY gIC. )ilDogMSWKICAgI
CIUYW1LiABICIsbylsCiAgICAIY 3VycmVud ElwliA6ICIXMjcuMCawLEIL AoglCAgImS5IdG 1 hc2silDoglji1 NE4M_]AnMCIsGAgICA|(3VW(G§deNSRE1BIlAﬁIGZhhH
NILA0gICAgImVUYWJsZWQilDogdH J1Z5wKICAgIC J0eXBIIAS IFsg IldFQnIsICJEQVRBIan LAog|CAgIm kuvam IDogZmFsc2UKICBIIFOsCiAgimtleSIgOiAiOWZj0
DI4MTYtMThhZCOOOTRILWFkYmUEN IxLjAtUDSBUFNIT1QtMjAyMyOwNiOwMS1CODg 1 liwKIC
Aic3NoUHVIbGLS2VSIIAGICIZe2gtZWQYNTUXOSBEQUI FBQzNOEmFDMWxaREkleRFNUFBQUFJRHFPUkthCm U2xtdkVEQ3IZCUkVPAmJsVTFQCEIT1kzUTF
PwWDdzYm. 9yywdiLy XEucnUiCn0=

OTMEHA AOEBABHMTH

Puc 3.4. BctaBuUTb TOKEH BTOPOIro KOHTpoJIepa

B pesynbTaTe 6yayT COMpsiXeHbl Nnapa KOHTPOMIEPOB, YTO 6yAeT OTpaXeHo Ha
obLwei ceogke CX/ (puc. 3.5).
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B TakoM cnyyae, o6a KOHTpossiepa 6yay UMeTb OMHAKOBYH CBOAKY, KakK U Bce
OCTaslbHbI KOHbUrypaLMOHHbIe NapaMeTpbl.

Mocne conpsiXeHusi, HeO6XOAMMO YyKaszaTb CeTeBble MHTepdeWnchbl
WHTEPKOHHEKTa W Mepe3arpysnTtb KOHTponnepbl. He cnepyetr 3abbiBaTb MNpo
KOH(Urypaumio OCTabHbIX CeTeBbIX MHTEPHENCOB ANA LOCTMXKEHUS OXULAAEMOrO
CeTeBOro NnoBefeHus.

3.1.2. Cxema koHurypauumn CX[

Onsa Busyanusaumm Tononormm CX[, npegycMOTpeH cneuuvasnbHbIn
nHtepdeiic (puc. 3.5).

COCTOAHME S0 & @[>

CTPYKTYPA

ign.2023-

& 05.ru.ag:target! & tom & Test01 B Disks Group 0 @ Disk0

@ Disk 1
@ Disk2

ign.2023-

& o5 rusqtorget2 & VPOITI & VPOl £ Disks Group 0 @ Disk0

@ Disk 1
@ Disk2
@ vpozT & veoz £ Disks Group 0 @ Disko
@ Disk1

@ Disk2

Puc. 3.5. Cxema koH¢purypauymmn CX/

[aHHbIM  nHTepdenc nossBonsieT B MNPOCTOM MepapXUYecKo-LeneBoM Buae
nccnepoBaTtb TOMOMOrNKO aKTUBHOWM KoHburypauumn CX[. B gaHHOM uHTepdeice
6yayT OTpaKe€Hbl TOIbKO MOSIHOCTbIO CKOH(UIYPUPOBAHHbIE CYLLHOCTM, @ UMEHHO
BCS nocniegoBaTesibHOCTb 3aBUCMMOCTEN cywHocTen CX/:

e iSCSI uenb (pasa. 2.8.2), accoummpoBaHHas ¢ fOCTYNMHbIMU TOMaMy;
e co3faHHble ToMa (pasa. 2.3) B AOCTYMHbIX Nynax;
e co3faHHble nynbl (pa3g. 2.2) Ha AOCTYNHbIX HocuTensx (pasg. 2.1);

3.2. CeTeBble HAaCTPOMKHU

3.2.1. CeTeBble uHTEphencobli

Kaxgbin koHTponnep [MAK CX[, noppasymeBaeT HasuvuMe HECKOJIbKUX
ceTeBbIX CcoeAuHeHUMW. Kak MUMHUMYM pekoMeHayeTca WMeTb Mo nape
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3ape3epBUPOBaAHHDbIX CoefUHEHUN ans MHTEPKOHHEKTAa n opraHnsauunu
KJIMEHTCKOIo AocCTyna.

Ecnn KoHTponnep He conpsiXeHbl, 3TO HEOO6XOAMMO CcAenaTb, Ha)KaB Ha
KHOMKY «[l06aBUTb KOHTponnep». OTKpPOeTcs MoAasibHOE OKHO COMPSKEHUS, U
LeicTBOBaTb HEOBXOAMMO KaK yKasaHo B pasg. 3.1.1 (pwuc. 3.6).

CETEBLIE MHTEP®EWCHI O & @veim [

CONTROLLER-1

Wms nopra Tun DHCP IP appec MAC aapec Macka nopcetw RDMA
218 enp134s0fOnpd Het 172.0.1.2 24:5e:be:7F:90:2b 255.255.255.0 DOa
2K enp134s0finp1 Het 172.0.2.2 24:5e:be:7f:90:2¢ 255.255.255.0 Oa
218 enp61s0fa YnpasneH1e Het 172.16.145.12 00:58:3f:0e:0d:04 255.255.255.0 Da
218 enp61s0F1 Het 192.168.11.2 00:58:3f:0e:0d:05 255.255.255.0 Dba

[o6aBuTs KOHTPONNIEP +

Puc, 3.6. 0630p AOCTYMHbIX CETEBbIX MHTEP(HEICOB OAHOIO KOHTPOJIIEPa

Mpy  yCMEewHOM COMPSXXEHWUM KOHTPONSepoB, 6yayT AOCTYMHbl CeTeBble
nHTepdeicbl Bcex KOHTposnepoB (puc. 3.7).

CETEBBIE MHTEP®EWCbI O & @ wvaem [

CONTROLLER-1

HM#a nopTa Tun DHCP IP appec MAC agpec Macka noaceTH RDMA
El8 enp134sofonpo VIHTEPKOHHEKT Het 172.0.1.1 24:5ebei7f89:31 255.255.255.0 Aa |'_,/
218 enp134s0finp1 WHTepKoHHeKT Het 172.0.2.1 24:5ebe:7F89:32 255.255.255.0 it]
218 enp61s0f0 Ynpasneswe, [lauHbie (iSCSI)  Het 172.16.145.13 00:58:3f0e:0b:F6 255.255.255.0 Jit]
S enp61s0Ft Haunbie (iSCSI) Het 192.168.10.2 00:58:3F:0e:0b:F7 255.255.255.0 it]

CONTROLLER-2

Mms nopra Tun DHCP IP appec MAC agpec Macka noacei RDMA
E18 enp134s0fonpo MHTEDKOHHEKT Het 172.0.1.2 24:5e:be:7R90:2b 255.255.255.0 Aa
£l8 enp134s0finp1 MHTEDKOHHEKT Het 172.0.2.2 24:5e:be:7R90:2¢ 255.255.255.0 Aa
218 enps1s0f0 Ynpaenesuwe, [lauHbie (iSCSI)  Het 172.16.145.12 00:58:3F0e:0d:04 255.255.255.0 it]
218 enp61s0F1 Haunbie (iSCSI) Het 192.168.11.2 00:58:3F:0e:0d:05 255.255.255.0 Jit]

Puc. 3.7. 0630p AOCTYMNHbIX CETEBbIX UHTEPDENCOB

Ons KoHbUrypauum KOHKPETHOrO CeTeBOro MWHTepdeiica, HeobxoaMMo
Bbl3BaTb KOHTEKCTHOE MEHIO, TpeGyeMoro ceTeBoro MHTepdeica, U KIWUKHYTb
MKOHKY, MHEMOHWYECKM OTpaXkatoLLyto pegakTuposaHue (puc. 3.8).
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CETEBbBIE MHTEP®ENCbI

CONTROLLER-1

MMa nopTa Tun DHCP IP anpec
218 enp134sofonpo Het 172.01.2
218 enp134sofinp1 Het 172.0.2.2
218 enp61sofo Ynpagnene Het 172.16.145.12
218 enpsisoft Het 192.168.11.2

Puc. 3.8. Bbi3oB HacTpoyKu ceTeBoro nHTepgerica

MAC anpec

24:5ebe:7f:90:2b

24:5ebe7Fi90:2¢

00:58:3f:0e:0d:04

00:58:3f:0e:0d:05

Macka noaceTtw

255.255.255.0

255.255.255.0

255.255.255.0

255.255.255.0

000 INK «AkBapuyc», CX[ Bapeyc

O & @ [>

RDMA

®

Aa

Aa

TakMM 06pas3oM MOSIBATCA HACTPOWKU TpebyeMoro ceTeBoro MHTepdeiica

(puc. 3.9).

CETEBBIE MHTEP®ENCHI > ENP134S0FONPO

Vimsa nopra enp13450f0np0

Tvn YnpasneHue DauHbie (iSCSI) VHTepKOHHEKT
RDMA ()

DHCP

IP agpec 172.0.1.1

Macka noacetn 255.255.255.0

MAC appec 24:5ecbe:7F:89:31

Puc. 3.9. Hactpovika ceTeBoro nHtepgerica

B HacTponkax ceTeBOro wWHTepdenca AOCTYMHbI

KOHMUrypupoBaHus:

e yKasaHwue Tuna (ponu) ceteBoro nHTepderica:

O WHTEPKOHHEKT;
o iSCSI uenb;
O ynpaBfieHue,;

e BO3MOXHOCTb NpuMeHeHusa npotokosia RDMA,

® BO3MOXHOCTb NpuMeHeHusa npotokosa DHCP, u ecnu HeT:

o ip appec;
O MacKa noacetu;

e focTyneH K npocMoTpy MAC agpec ceTeBoro uHtepgeica.

eI = XK/1I04YU.pgh

O & @ wvaem [

COXPAHUTDL

cneaywouine  onunnm
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3.2.2. HacTpouka wto3a

[ns HacTpolkM BHellHero gocTtyna K CX[ npefycMoTpeHa KOHdUrypaums
wnto3a u DNS cepepa (puc. 3.10).

CETEBBIE HACTPOWKH O & @veim [

DNS 8888

Lmo3 172.16.145.254

Puc. 3.10. Hactpoiika Lwio3sa

3.3. NMonb3oBaTtenu

3.3.1. 0630p Nonb3oBaTenen

Mo ymonyaHuto koHTponnep CX/[ Bapeyc coaep>XuT ogHOro rnonb3oBartens
(puc. 3.11).

NoNb3OBATENM + O & @veim [

Norun Email AKTHBHOCTH Npasa

&  sysadm CHCTEMHEIR, ALMUHCTPATOP, POCMOTP NOABZOE. ..

Puc XXX. 0630p nosnb3oBatesnen no yMoa4aHuo

I'Iapameprl aBTopunsaunun no ymosa4aHuo:

NOrnH sysadm

naposb sysadm
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NONBb3OBATE/IN +

JNorux

&  chere3zaboranoguzaderischensky

& ivanov

&  kozlov

& sidorov

8 sysadm

Email AKTMBHOCTH

chere3zaboranoguzaderischensky@ag.ru

vanov@aq.ru

kozlov@aq.ru

sidorov@aq.ru

3.3.2. Co3paHue nonb3oBarensa

000 INK «AkBapuyc», CX[ Bapeyc

O & @ wvaem [

MNpasa
Cuctemubie, MpocMoTp nons3oBatened,
CucTeMHbIE, AQMUHHCTPATOP, NPOCMOTP NONL30E. ..
CHCTEMHBIE,

CHCTEMHBIE, ALMUHHCTPATOP,

CucTemtibie, AAMuHHCTPaTOp, MPOCMOTP N0Nb308...

Puc. 3.11. 0630p gocTynHbIX Nosb30BaTenemn

Ona cosgaHMa HOBOro nyna B BEPXHEM MEHIO, cnpaBa OT MyHKTa
«Monb3oBaTenn» HEO6XOAUMO KIMKHYTb Ha 3N1eMeHT «+». lNosaBuTtca mHTepdenc
co3aaHus HoBoro nosb3oBatens (puc. 3.11).

NO/Ib30BATE/IN > CO3JATH

OBWEE

Jloruu

Napons

Email

AKTWBHOCTH

SSH

AOCTYN K NPABAM

CuctemHble

AMAHUCTPaTOD

MpocMoTp nonb3oBaTenen

PeLaKTPHPOBAHME NONbI0BATENRH

Puc. 3.11. CoszgaHune HOBOro noJsib3oBaresisi

O & @[>

COXPAHUTH

I'IpM co34aHnUM HOBOro nosnb3oBaTenss HeobXoAMMO 3ajaTb cneaywouimne

napameTpbl:

JIOTUH;
naporsb;

email, Heo6xoauM ANns yBeOMIIEHN;
COCTOSIHME aKTUBHOCTM NOJIb30BaTesl, MOXXHO OTKJ1HOYaTb;
BO3MOXHOCTb gocTyna K SSH.

eI = XK/1I04YU.pgh
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I'IpM co3jaHnn nosib3oBaTtesid MOXHO onpeaesintb NpuHaaeXXHoCTb K
npeaonpenesieHHbIM rpyrnam nosib3oBaTenen:

CuUCTeMHble, UMeeT [OCTYN K CUCTEMHbIM HAaCTpPoOnKam;

AQMWHUCTPATOP, MOXET aAMUHUCTPUPOBATD;

[MpocMOTp Nnonb3oBaTesnien, MOXXET BUAETb aKTUBHbIX Nosib30oBaTeNen;
PepakTupoBaHme nonb3oBaTesien, MOXeT co3fjaBaTb M pefakTupoBaTb
nonb3oBaTenen.

3.3.3. PepakTupoBaHus rnosib3oBaTens

Ons  pepakTMpoBaHus  KOHbUrypauum  TpebyemMoro  nonb3oBaTess
Heo6X0ANMO KIMKHYTb Mo Bbl6paHHOMY nosnib3oBaTento (puc. 3.12).

NONb30BATENN + O & @ wem [

Norun Email AKTHBHOCTH Npasa

& ivanov ivanov@mail.ru CuCcTemHble, ARMUHINCTPATOP, POCMOTR NOMB30B. ..

ivanov@mail.ru

&  sysadm CUCTEMHBIE, AIMUHUETPATOP, POCMOTD NOABLIOE.

Puc. 3.12. Bbi6bop nonb3oBatesns 4151 pe4aKkTUpoBaHUS

[anee oTkpoeTcs UHTEPdENC peaaKTMpoBaHus nosb3osatens (puc. 3.13).

NoJIb30BATENN > PELAKTUPOBATH O & @ wem [
OBULEE

JNorux

Email ivanov@mail.ru

SSH

AOCTYN K NPABAM

CHCTEMHBIE

AJMHHUCTPATOP
MpocmoTp nonbzosatenes

PenakTpnposaHue Nosb3osaTene

Puc. 3.13. PegaktupoBaHue rnosib3oBaTtesis
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3.3.4. YpaneHue nonb3oBatens

Ona ypnaneHua nonb3oBaTtefisi, B KOHTEKCTHOM MeEHIO BblbpaHHOro nyna,
HEOBXOAMMO KIIMKHYTb MYHKT «i», TMOSBASIETCS BCM/blBalOWME MEHH C
peneBaHTHOWN KomMaHAow yaaneHus (puc. 3.14).

NONb30BATENN + O & @ wem [

Jlornu Email AKTHEHOCTE MNpaea
& ivanov ivanov@mail.ru CHCTEMHEIE, ADMUHHCTPATOP, MPOCMOTP NOAIL20E. ..

[ vaenuTs
&  sysadm CHCTeMHBIR, ALMWUHKCTPaTOP, MpOCMOTP Ne

Puc. 3.14. YnaneHne nonb3oBartesisi

3.4. Hocutenu aaHHbIX

MK CX[ Bapeyc ob6ecneymBaetr 6a3oBble GYHKUMM  yMNpaB/ieHuUs
dU3nMYeCKMMN HOCUTENSAMM, TakKMe KakK 0630p AUCKOBbIX MOMOK M [OCTYMHbIX
dbn3nyecknx HocuTenem B CnoTax AUCKOBbIX MOJIOK, @ TaK)Ke 6a30Bble CEPBUCHbIE

dyHKLUNN.

3.4.1. 0630p AOCTYNHbIX HOCUTENEN JaHHbIX

[Ona o630pa [OCTYMHbIX HOCUTENEeW f[aHHbIX, HEOOXOAMMO MepenTu B
COOTBeTCTBYIOWMNA pasgen KoHburypatopa. 0630p AOCTYMHbIX HOCUTeNen,
ocyuiecTBnsieTca B TabnuyHoM Buae. HocuTenu crpynnmpoBaHbl MO AWCKOBbIM
nonkam (puc. 3.15).

ANCKOBBIE NOJIKH o a8 esysaﬂm (53

Mopene MNpouzsopuTens Cratyc siM MNepeoe noakaK4eHne CBOGOAHLIX CNOTOR JAAaT4HKOB TeMNepaTy... G/IOKOB NUTaHHA

& BeTpoeHan Aquarius ® NoakAkoNeH 2 23.05.2023 auz24 4 [}

Puc. 3.15. 0630p AOCTYMHbIX ANCKOBBIX MO/IOK

B 0630pe gocTynHa Tabnuua € Ko4YeBoW WHGopMaumein o AMCKOBbLIX MOMKax.
[aHHasA Tabnuua CoAepXMUT CriefyoLyto MHhOPMaLMIO:

npounsBoauTesb;
MOZeENb;

COCTOSIHUE;

COCTOSIHME UHTepdeNCHOro Moayns;

AaTa NnoAK/HYEeHUs, YNCNO CBOBOAHbIX C/TOTOB;
[AaTyMKOB TemnepaTypbl U 6510KOB MUTaHWA.
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BaXHO OTMeTUTb, YTO BCTPOEHHble B CEPBEP CMOTbl AN HOCUTENEN AaHHbIX,
cucTeMa onpepensieT Kak BCTPOEHHYH) AUCKOBYKO MOJKy. B Takom cnyyae ymcno
6/10KOB NUTaHMSA He ByaeT oTobpaXKaTbCs.

B naHHOM pasgene, B cTonbue 0630pHOM Tabnuubl Mook «SIM®»,
0TO6paXKaeTCsl YNC/I0 KOHTPOJIIEPOB, KOTOPble 06CNYXUBAOT AaHHYH AUCKOBYHO
nonky. MNpu HaBefeHWM Kypcopa MbiliM Ha crneuunanbHbiil anemeHT (D) CTPOKM
Tabnmubl 0630pa [AMCKOBbIX MOJIOK, OTO6pa)kaeTcsl COCTOAAHME aKTUBHbIX
KoHTposnepoB (puc. 3.16). Kaxaaa cTpoka 0630pHOM TabnuvLbl AUCKOBbIX MOJIOK
COAEPXUT aKTUBHbIA aN1eMeHT ynpasneHus. [pu KMKe Ha NyHKT «:», NOSABNSAETCS
BCM/IbIBAOLLME MEHIO C pPefleBaHTHbIMW KOMaHAaMMU.

ANCKOBBIE NOJIKH o a8 esysaﬂm (53

Mogent NpouasoguTent Cratyc siM Mepsoe noakntouenue  CBO6OAHBIX CNOTOB JaT4MKOB TMNEPaTY... BAOKOB NUTIHHA

& Berpoetian Aquarius  Moaknioven aua24 4 0

2
O ® Kontponnep 2: SBO0BD6D1A30CTDBF

#® Kontponnep 1: 5SB0BD6D1A30C1DFF

Puc. 3.16. 0630p ynpaBAsitoLmMx KOHTPOJIIEPOB AOCTYMHbIX AUCKOBbLIX M0JI0K

MNpun KNMKe Ha AWCKOBYHK MOJIKY pPacKpbiBaeTcs 0630p MepeyHs YCTaHOBJIEHHbIX
HocuTenen (puc. 3.17). B 0630pHoIi TabnmLe AOCTYMHbIX HOCUTENEN NPeLCTaBEHbI
cnepyrowme napameTpbl:

naeHTUbUKaTOp HOCUTENS;
HOMEp C/10Ta, EMKOCTb;
aKTUBHbIE NYTU [0 HOCUTENS;
npoun3BoAunTeNb, MOJESb;
TUMN HOCUTENSA.

Kaxkgas cTpoka 0630pHON Tabnuubl AOCTYMHbIX HOCUTENEN COAEPXUT
aKTUBHbIA 3JIEMEHT yNpaBfeHUsi B BUAE KOHTEKCTHOro MeHt. lNpu KAnke Ha Ha
MYHKT «:», MOSABNSAETCA BCMNJbIBAOLME MEHIO C pe/leBaHTHbIMU KOMaHAaMM.

8 SAS Interface Module
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AWNCKOBbIE MOJIKKN SN & esysadm (3
Mogens MpoussoguTens Cratyc sIM MepBoe nogxniouene  CBo6OAHBIX CIOTOB [aTuMKoB TeMnepaty... B/0KOB NMTaHKA

V@ BcTpoenHan Aquarius ® MoakntoveH 2O 23.05.2023 auz24 4 0
D Cnot EMKocTE Nytn NpouzeoauTent Moaens Tun
0x58ce38ee2251a05d 1 146 T6 2 @ KIOXIA KPME1VUG1TE0 SsD
0x58ce38ee2251a061 2 146 T6 2 @ KIOXIA KPM61VUG1T60 SSD
0x58ce38ee2251a065 3 1.46 T6 2 @ KIOXIA KPM61VUG1T60 SSD
0x58ce38ee2251a081 4 146 T6 2 @ KIOXIA KPM6E1VUG1TED SSD
0x58ce38ee2251a071 5 146 T6 2 @ KIOXIA KPM6E1VUG1TED SSD
0x58ce38ee2251a069 6 146 T6 2 @ KIOXIA KPME1VUG1TE0 SsD
0x58ce38ee2251a075 7 146 T6 2 @ KIOXIA KPM61VUG1T60 SSD
0x58ce38ee2251a07d 8 1.46 T6 2 @ KIOXIA KPM61VUG1T60 SSD
0x58ce38ee2251a0a5 9 1.46 T6 2 @ KIOXIA KPM61VUG1TED SSD
0x58ce38ee2251a0a1 10 146 T6 2 @ KIOXIA KPM6E1VUG1TED SSD
0x58ce38ee2251a099 m 146 T6 2 @ KIOXIA KPME1VUG1TE0 SsD
0x58ce38ee2251a09d 12 146 T6 2 @ KIOXIA KPME1VUG1TE0 SsD

Puc. 3.17. 0630p AOCTYMHbIX HOCUTE/EHN

Mpu HaBeAeHMM Kypcopa MbllM Ha crneuuanbHblil aneMeHT () CTPOKKU TabnuLibl
0630pa AOCTYMHbIX HOCUTENEN, 0ToBpaXkatoTCsl NyTU K HOCUTENSAM OTHOCMUTESIbHO
aKTUBHbIX KOHTponnepoB (puc. 3.18). Kaxpaa cTpoka 0630pHOM Tabnuubl
JOCTYMHbIX HOCUTENEeN COAEPXUT ynpaBfeHUss B BUAE KOHTEKCTHOro MeHto. Mpu
K/IMKE Ha Ha 3/IeMEeHT «:», NOSIBNIAETCS BCMJbIBAlOWME MEHIO C pefieBaHTHbIMM
KOMaHZaMW.

ANCKOBBIE NOJIKH o a8 esysaﬂm (53

Mopene MpouzsoauTens Cratyc SIM Mepeoe noaknwyeHHe CBOGOAHBIX CNOTOB AATYMKOB TEMNEPaTy... BAOKOB NUTAHHA

v

= BcrpoenHan Aquarius ® Moaknioven X 0] 23.05.2023 an324 4 0
D Cror Emxocts Myrn Mpoussoputens Mopent Tun
0x5Bce38ee2251a05d 1 146 T6 2 XIA KPM61VUG1T60 ssD

@ KoHTponnep 2: /dev/sdc

KokTposinep 1: /dev/sdc
0x58ce38ee2251a061 2 1.46 T6 2@ XIA KPME1VUG1T60 sSD
0x5Bce38ee2251a065 3 1.46 T6 2 @ KIOXIA KPME1VUG1TE0 ssD

Puc. 3.18. AKTUBHbIe KOHTPOJ1/1IEPbI OCTYMHbIX HOCUTESIEN

3.4.2. UnguKaTop CepBMCHOro 06Cny)XUBaHUA

BonbWMHCTBO BU3MYECKUX HOCUTENEN pasHbIX MpoM3BoOANTENENn obnagaroT
nporpamMmmupyemon GpyHKUnen cCBeToANOAHON NOACBETKU. BONbLUIMHCTBO ANCKOBbIX
nosiok o6nagaldT COBMECTUMOCTbIO C JaHHOW (yHKumerhn u obecneuymBaroT
MHTepdeNc ynpaBneHus [aHHOM noAcBeTKoW. Takas dyHKuuA TpebyeTca Ans
OCYLLECTBJIEHUSI CEPBUCHOIrO OOGCNY)XWBAHWUSI AOCTYMHbIX HOCUTENEeW, Hanpumep
N3bATUA, 3aMEHbI, MAPKNPOBKMU.
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MK CX[ Bapeyc o6ecneumBaeT «¢yHKUUIO YynpaBneHne MNoACBETKOM
dusmnyecknx Hocutenen. ns Toro, 4tobbl BOCMONb30BaTbCA AaHHOW (GYyHKLMEN
Heo6X0ANMO B KOHTEKCTHOM MEHI0 Bbl6paTb MYyHKT «BkAOYUMTL MHAMKaTOP» (puUc.
3.19).

AWCKOBBIE MO KK S0 @ @i
Mogens MpouasoauTens Cratyc SIM Mepsoe noaxmiovenme  Caoboambix cnoTos [laTuMKoB TeMnepary... Bnoxos nuTaHmA
VEI BeTpoenHan Aquarius ® Moaknioven X0 23.05.2023 an324 4 0
D Cnot EmKkocTs nyrn Mponssoautens Moaens Tun
0xS8ce38ee2251a05d 1 146 T6 2 KIOXIA KPMBTVUGIT60 ssD
® BKAKNMTE MHAMKATOP
0xS8ce38ee2251a061 2 14676 X0} KIOXIA KPMBTVUG1T60 5D

0x58ce38ee2251a065 3 1.46 T6 2 @ KIOXIA KPM61VUG1TE0 SsD

Puc. 3.19. BknroyeHue nogcBeTKU pU3nYecKoro HocuTess

Mpy BKJIHOYEHUM MOACBETKU BbI6GPaHHbIX (PU3NYECKUX HOCUTeNler, cneesa OT WX
NOEHTUPUKATOPOB aKTUBUPYETCA CreuuasbHblii MHAMKATOP 3e/eHbIM LBETOM
(puc. 3.20).

AWCKOBbBIE NOJIKW S on& esysadm (53
Mogent NpouasoauTens Cratyc SIM MepBoe noaKknoueHHe  CBOGOAHBIX CIOTOB [LaT4MKOB TeMnepary... B/IOKOB NUTaHKA
VEI Berpoetian Aquarius  Mogkniouen ¥ 0] 23.05.2023 am3z4 4 0
1D Cnot EmKocTh Nyn MpomzsoauTent Moaens Tun
@© 0x58ce38ee2251a05d 1 146 T6 X0 KIOXIA KPM61VUGTT60 sSD
@© 0x58ce38ee2251a061 2 146 T6 X0 KIOXIA KPM61VUGTT60 sSD
0x58ce38ee2251a065 3 146 T6 X0 KIOXIA KPM61VUGTT60 sSD

Puc. 3.20. AkTuBHasi nogcBeTka (puanyeckmx HocuTenen

[na Toro, 4To6bl BbIKMOYUTL MOACBETKY Bbl6paHHbIX (DU3UYECKUX HOCUTENeil:
HEeO6XOAMMO B TOM )>€ KOHTEKCTHOM MEHI BbI6paTb MYHKT «BbIKNHOYUTb
nuavkatop» (puc. 3.21).

AVNCKOBBIE NOKH SN @ @ven [
Mopene MpouzsoauTens Cratyc SIM Mepeoe noaknioueHHe CBOGOAHBIX CIOTOR AATYMKOB TEMNEPaTy... BAOKOB NUTAHHA
VEI BcrpoenHan Aquarius ® MoaknoeH 1 0] 23.05.2023 an324 4 0
D Cnot EmKkocTs Myt NponssoanTens Moaens Tun
@ 0x58ce38ee2251a05d 1 1.46 T6 2 @ KIOXIA KPM61VUG1TED SSD
® BLIKMONMTE MHAMKATOD
@ 0x58ce38ee2251a061 2 146 T6 2 @ KIOXIA KPM6E1VUG1TED SSD
0x58ce38ee2251a065 3 146 T6 2 @ KIOXIA KPM61VUG1TED 55D

Puc. 3.21. BknroyeHne nogcBeTKn pusn4yeckoro HoCUTens

NS BKAOYEHNA MU BbIKOYEHUS BCEX UHAMKATOPOB HYXXHOW OUCKOBOW MOJIKMU,
Heob6Xxo4MMO BblOpaTb B PeNEBAHTHOM KOHTEKCTHOM MEHIO NMYHKT «BKaounTb BCE
MHAMKATOPbI» MU «BblkNounMTb BCe MHAMKaTopbl» (puc. 3.22). Taknm o6pasom Bce
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MHOANUKAaTOPbI d)M3VI'-IeCKVIX HOCUTENEeNn NOJSIKU [OJIXKHbI 0T06pa)KaTb Tpe6yeMoe
COCTOAHME.

ANCKOBBIE NOJIKH o a8 esysaﬂm (53

Mopene MNpouzsopuTens Cratyc siM MNepeoe noakaK4eHne CBOGOAHLIX CNOTOR AaT4HK: OB TeMnepaTy... G/IOKOB NUTaHHA

B BorpoenHan Aquarius ® Mogwniouen 2 23.05.2023 4uz24 4 0

(@ BKNOYNTL BCE HHAMKATOPBI

Puc. 3.22. AKTuBayusi nofCBETKN BCeX JOCTYIMHbIX HOCUTEsIeN ANCKOBOU MOJIKU

3.4.3. lo6aBneHne HocuTensa

MNpn pobaBneHnnm B CBOOOAHLIN CNOT HOBOrO HOCUTENs, OH Oyaer
NPOVHULMaNn3MpoBaH, MHdopMaLma 0 HeM ByaeT OGHOBMEHA aBTOMaTMYecku. B
XypHane cobbITuii 6yaeT oTo6paXKeHo COObLLEHME O AOCTYNHOCTU HocuTens (puc.
3.23).

A 10.08.2023 16:57:02 Enclosure disk 0x58ce3Bee22448119:2 updated, connect skatus: true, sim module: SBOBDED1A3I0TSETF

Puc. 3.23. CoobLyeHune B KypHase cobbITui 0 JOCTYMHOCTU HOCUTENSI criacnbo

3.4.4. YpaneHue (M3BNeyeHne) Hocutens

Mpu GU3NYECKOM U3BNIEYEHNN HOCUTENA, CHavana nHAnKaTop uHdopmauum
o HocuTesnle () CTaHeT KpacCHOro LiBETa, @ TakXXe KOJIMYECTBO NyTei cTaHeT paBHo 0
(puc. 3.24).

0x58ce3Bee2251a06d 15 1.46 TG 2 O KIOX1A KPM61VUGTT60 55D
0x58ce38ee2251a091 16 1.46 T6 2 O KIOX1A KPM61VUGTT60 55D
0x58ce38ee2251a0c1 17 1.46 T6 0 O KIOXIA KPM61VUG1T60 ssD
0x58ce38ee2251a095 18 1.46 T6 0 O KIOXIA KPM61VUG1T60 ssD

®

] 0x58ce38ee2251a0ad 19 1.46 T6 0 @ KIOXIA KPM61VUG1TE0 SsD

H

2

g 0x58ce38ee2251a085 20 1.46 TG 0 O KIOX1A KPM61VUGTT60 55D

Puc. 3.24. ®usmnyeckoe nspriedyeHne HocuTesis

B >xypHane cobbiTuin 6yaet oTo6pa)keHo CO0obLLEHNE O HEAOCTYMHOCTU HOCUTENSA
(puc. 3.25).

A 10.08.2023 16:51:04  Enclosure disk 0x58ce38ee2251a0d1:2 updated, conneck status: false, sim module: SB0BDED1AZ0TSETF

Puc. 3.25. CoobLyeHune B KypHase cobbITUI O HEJOCTYMHOCTU HOCUTESNS
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3.5. MNynbi

MK CX[ Bapeyc obecneuymBaeT 6a30Bble QYyHKLUMM yNpaB/ieHUs UCKOBbIMU
nynam, Takme Kak 0630p, co3gaHue, KOHGUrypupoBaHue, fuarHoCTMKa U yganeHue.

3.5.1. 0630p AOCTYNHbIX MYy/OB

[unckoBbl Nyn npeacTaBnseT cobon o6beAnHEHNE HECKONbKUX AOCTYMHbIX
dusnyecknx Hocutenem B rpynny. BepxHeypoBHeBas CTpykTypa Mynos
oTobpa)kaeTcsa B BMAe MJIOCKOW Tabnuubl, cogepxalimi 6a3oBble napameTpbl
akTUBHbIX nynoB CX[ (puc. 3.26). [aHHaa Tabnuua COAEPXWUT CleAyHoLLyHo
MHbopMaLULO:

HanMeHoBaHwue nyna;
COCTOSIHME aKTUBHOCTM Nyna;

BblOpaHHbIV TN RAID, KOTOpbIM 06CNY)XUBaeTcs Ny,
Bbl6paHHbIV TN TOMa;

KONMYeCTBO AMUCKOB B Ipynne;

AOCTYMHbIV 06BEM KaLla, 06CNyXXMBaKOLWMIA AUCKOBYIO Fpynny;
aKTMBHbIW KOHTPONEP, 06CAY>XUBAIOLLNI AUCKOBYHO rpynny;
AOCTYMHbIV 06BEM AaHHbIX Nyfa U 3aHATOE NPOCTPaHCTBO;
Jarta cosfaHusa nyna.

nynsl + o0& @vein B

Nyn Cratyc YpoBeHk RAID Tun Toma PasMep rpynnsi K3l Ha 3anKck (M6)  KoHTponnep VMcnonesosano/Beero  Cozpan
£ Test0l ® Online RAIDS TOHKHIA TOM 3 100 KoHTponnep 1 faaare/zs1To 17.05.2023 18:45:43
£ VPOl ® Online RAIDS TOHKHIA ToM 3 100 KoHTponnep 2 1.9576/291 76 18.05.2023 11:32:58

£ POz ® Online RAIDS ToHKHiA Tom 3 100 Koktponnep 1 19576/25176 24.05.2023 11:30:47

Puc. 3.27. BepxHeypoBHeBbI¥ 0630p nys10B

[Onsa petanusaumym oTobpaXKeHUs cocTaBa Nyna, B MJIOCKON CTPYKType
LOCTYMHbIX Ny/IOB HEO6XOAMMO Bbl6paTb MHTEPECYIOWMNIA MY U KIUKHYTb MO HEMY.
B Takom criyyae B BblGpaHHbIii MJIOCKUIA 3N1eMEHT Tabnuubl AOCTYMHbIX MynoB
packpoeTcsi. B packpbiBLUeiicst CTPYKTYpe 6yAeT 0TO6paXkeH nepeyeHb AOCTYMHbIX
LMCKOBbIX Ipynmn nyna a TakXe pesepBHOW rpynnbl Aguckos nyna (puc. 3.28).
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nynel +
Nyn Cratyc
&£ Test0l ® Online
£ VPOl @ Online
V.;‘::, VP02 @ Online

VP03

OTPUNBTPOBAHHOI0 MO AaHHOW rpynne.

o
62

62

[+

&

VP03

Ne rpynnb1 Aucka

E rpymnat
B Peseps
VP03 ® Online
NE rpynne: aucka
B roymnat
B rpynnaz
E Peaeps

Ypoeenb RAID Tun Toma
RAIDS TOHKHIA TOM
RAIDS TOHKMIA TOM
RAIDS ToHKMIA TOM
Cratyc

® Online

RAIDS TOHKMIA TOM
Cratyc

Rebuild ssm— 59%

Rebuild ssm— 59%

Paamep rpynnei

3

3

HToro

43776

HToro

43776

43776

146 T6

000 INK «AkBapuyc», CX[ Bapeyc

Kaw Ha 3anwck (M6)  KonTponnep

100 KoHTponnep 1
100 KoHtponnep 2
100 Kontponnep 1

BuibpaHo3mz3 @ @ ©

QreyTcTByeT

100 Kotponnep 2

Beibpao3uzl @ @ @

BuifpaHo3uz3 @ @ @

Buibpato 1 @

Puc, 3.28. 0630p cocTaBa nyna

ru

Mcnonb3osano/Beero
433.2876/2.51 T6

-

19576251 T6

29376/291T6

1000.00 M6 /5.82 76

O & @usim [

Cozpan

17.05.2023 18:45:43

18.05.2023 11:32:58

24.05.2023 11:30:47

25.05.2023 20:18:40

Bo Bno)keHHoWM Tabnuue oTobpa)kaeTcsa HanMeHoBaHMe AUCKOBbIX FPynm, UX
COCTOSIHME, 06BEM AMCKOBbIN FPYynMnbl, KOIMYECTBO AMCKOB. CnpaBa B 3/1leMeHTe
KaXOoW rpynny COAEPXWTCSI CCblIKA Ha MepekItoYeHne K XXypHasny CcobbITUN,

[lna o630pa cocTaBa AWCKOBbIX FPyMnn U pe3epBHOMN rpynrbl, HEO6XOANMO
KNUKHYTb Mo TpebyeMblx rpynnam. Takum o6pa3om 6yaeT oTobpaxkeH nepeyeHb
AOCTYMHbIX MyNy AUCKOBbIX FPYNM C pe3epBOM, ec/iv TakoBol nMeetcs (puc. 3.29).

nyn Cratyc
Test01 # Online
VP01 # Online
VP02 ® Online
VP03 ® Online

N2 rpynnel AMcKa
VE rpynna 1

1D

© 0x58ce38ee2251a085

© 0x58ce38ee2251a089
T
g
g ~
& © Oxsace3fee2251a099
E rpynna2
VE Pezeps
D
o
a
g B
g 2 0x58ce3Bee2251a0ad

Cnot

20

14

m"

Cnot

YpoeeHe RAID Tun ToMa
RAIDS ToHKMIA TOM
RAIDS ToHKMIA TOM
RAIDS TOHKMIA TOM
RAIDS ToHKHiA TOM
Cratyc
Rebuild ss— 59%
Cepna
0x58ce3Bee2251a085
0x58ce3Bee2251a089
0x58ce3Bee22513099
Rebuild se— 59%
Cepna
0x58ce38ee2251a02d

Puc. 3.29. [leTanbHbivi 0630p cocTaBa nyna

PasMep rpynns|

3

3

EmKoCTh

1.46T6

1.46T6

1.46 T6

EMKOCTB

1.46 T6

MToro

43776

43776

146 T6

K3w Ha 3anwck (M6)  KoHTponnep

100 Kontponnep 1
100 Koutponnep 2
100 Kontponnep 1
100 KoHTponnep 2

Buifpao3uz3 @ @ @
Myt Npomasopmtens
2 (® KIOXIA
2 (D KIOXIA
2 (® KIOXIA
BuibpaHo3mz3 @ @ ©
Buibpato 1 @
nyTu MNpoHssoauTeNk
2 (® KIOXIA

eI = XK/1I04YU.pgh

Mcnonb3osano/Beero

488.2876/2.91 T
-
19576/251 16
29376/291 16

1000.00 M6 /5.82T6

Mopens
KPME1VUG1TE0
KPME1VUG1TE0

KPM61VUG1TE0

Mopens

KPM61VUG1TE0

CoznaH

17.05.2023 18:45:43

18.05.2023 11:32:58

24.05.2023 11:30:47

25.05.2023 20:18:40

S50

S50

S50

S50
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Ba)XHO OTMETUTb, YTO B 0630pe NynoB [AOCTYyMHa WMHAWKAUWUA W ynpaBJieHue
aKTUBHOM noacBeTkn amckos (puc. 3.30).

nynsl + o 08 @vein
nyn Cratyc YposeHs RAID Tun ToMa PasMep rpynnsi K3w Ha 3annce (M6)  KoHTponnep WMcnonb3osano/Beero CospaH
. " A 4832876/2.91T6 e
£ Testol » Online RAIDS PP et LI 3 100 KowTponnep 1 s 17.05.2023 18:45:43
V.@. VPO1 ® Online RAIDS ToHKMiA ToM 3 100 KokTponnep 2 19516/291 76 18.05.2023 11:32:58
Ne rpynnb1 Aucka Cratye Wroro
V rpynna 1 ® Online 43776  BuifpaHo3uz3 @ @ @
1D Cnor Cepua EMKOCTB nyTu NpoHasoAuTeNE Mopens Twun
© Ox58ce3Bee2251a071 5 0x58ce38ee22513071  1.467T6 2 KIOXIA KPM61VUG1TE0 )
© Ox58ce3Bee2251a075 7 0x58ce38ee22513075  1.467T6 2 (® KIOXIA KPM61VUG1TE0 )
T
E
& © 0x58ce38ee2251a07d 8 0x58ce3Bee2251307d  1.467T6 2 (® KIOXIA KPME1VUG1TE0 ssD
VE Peaeps 29176 Boibpato 2 @ e
D Cnor Cepna EmkocT Myt Npomasopmtens Mopens Tun
© 0x58ce3Bee2251a081 4 0x58ce3Bee22513081  1.467T6 2 ® KIOXIA KPME1VUG1TE0 ssD
@
&
2§ © OxsBce3geenzsialsd 15 0xSBce3Bee2251a06d  1.46T6 2 (® KIOXIA KPM61VUGTTE0 sSD
H
& veoz = Online RAIDS ToHKMIA TOM 3 100 KoHTponnep 1 19576/ 291 6 24.05.2023 11:30:47

Puc. 3.30. hankauyms n ynpasieHne nojCcBETKOU UCKOB B r1ys1e

3.5.2. Co3paHue HOBOrO nyna

[ns co3paHus HOBOroO Mysia B BEPXHEM MEHHO, cripaBa OT NyHkTa «[ynbi»
HEeO6XOAMMO KJTIMKHYTb Ha 3/IEMEHT «+». MoaBUTCA UHTepdelc co3aaHus nyna (puc.
3.31).

nysbl > HOBbIK Nya

O & @[>

Mma TPHOPHTETHBIH KOKTPOANER Tun ToMa YposeHe RAID Pazmep 6noka awcka (6aiT) K3w Ha 3anucs (M6)

Hosbiia nyn ABTOMATHYECKW ~ TONCTBIA TOM ~ RAIDS (241) ~ 512 v 100

L,0638MTE HOBYIO rRYNNY +

[l063BHTH pe3epBHbIE AWCKH +

Puc. 3.31. CosgaHune ANCKOBOro ryna

Mpu co3aaHnm ANCKOBOrO Myfa Heo6xoaMMO 3aaTb €ro HaMMeHoBaHWe U BbiGpaTb
MPUOPUTETHbIN KOHTPOSIEP, KOTOPbIA 6yfeT o6CnyXmMBaTb co3aaBaemblii nyn. Ons
aBTOMATMYEeCKOro Bbl6opa KOHTposiepa Heo6XoAWMO BblGpaTb pPeneBaHTHbI
BapuaHT (puc. 3.32).
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Mynbl > HOBBIA NyA O & @sim [>
Vitan TpHOPHTETHBIA KOHTPOANEp TN Toma YposeHb RAID Pasmep 6noka avcxa (6ai) K31 Ha 3anucs (M6)
VP03 AsToMaTHyeCKM ~ ToneTeiii Tom - RAIDS (2+1) - 512 v 100
ABToMaTHuECKN

Kowponnep 1 [loBasuTs HoByIo rpynNy +

KoHTponnep 2

L,0638MTE pezepBEHble AUCKM +

Puc. 3.32. CosgaHune aMCKOBOro ryna - BbI6op NpUOpUTETHOIO KOHTPOJIEpa

Heobxoanmo BblGpaTb TWM TOMOB, KOTOpble 6yAyT co3faBaTbCs Ha 6a3e nyna,
TONICTble UK ToHKKe (puc. 3.33).

nynabl - HOBbIA NyA o & esysadm 23
Mma TPHOPHTETHBIH KOKTPOANER Tun ToMa YposeHe RAID Pazmep 6noka awcka (6aiT) K3w Ha 3anucs (M6) PazmMep KnacTepa
VP03 ABTOMATHYECKW ~ TOHKHA TOM ~ RAIDS (241) ~ 512 v 100 1M6 v

TONCTBIA TOM

T Tom [loBasuTs HoByIo rpynNy +

L0638MTE pezepBHble AUCKM +

Puc. 3.33. CosgaHune gMcKoBOro ryna - Bbl6op Tuna Toma

Heo6xoaumo Bbi6paTb TUN RAID, KoTopblit 6yaeT o6cny>kmBathb nyn (puc. 3.34).

NyAbl > HOBbIA NyA O & @veim [

Vimn NpropHTETHBIF KOHTPOANEP  Tvn ToMa Ypoaet RAID Pa3mep 6noka Avcka (6aT) K3uw Ha 3anucs (M6) Pasmep knactepa

VP03 ABTOMaTHYECKM ~ TOHKNA TOM ~ RAIDS (2+1) - 512 ~ 100 1M6 ~

RAIDS (2+1)
RAIDS (3+1) RAIDS (241)
RAIDS (4+1)
| RAIDS (5+1)
RAIDS (6+1)
RAIDS (7+1)

RAID6 (2+2)

Puc. 3.34. CospgaHue guckoBoro nyna - Bbi6op RAID

Heobxoanmo BblbpaTb pasmep 650Ka AucKa, UCMonb3yemMblt B nyne. BaxHo
onpeaennTb 06bEM Kalla, AOCTYMHbIN nyny (puc. 3.35).

nynabl > HOBbIA NyA o o esysadm 53
Mma TPHOPHTETHBIH KOKTPOANER Tun ToMa YposeHe RAID Pazmep 6noka awcka (6aiT) K3w Ha 3anucs (M6) PazmMep KnacTepa
VP03 ABTOMATHYECKW ~ TOHKHA TOM v RAIDS (241) ~ 512 ~ 100 1M6 v
512
[L063BuTL HOBYHO rpyANY + 4096

L0628NTL pezepsHble AUCKM +

Puc. 3.35. CosfaHune gucKoBoro rnyna - BbI6op pasmepa 6710ka faHHbIX
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Ecnu 6bin Bbl6paH TOHKWIA TOM, TO HEO6XOAMMO 3aAaTb pa3Mep ero KiacTepa (puc.
3.36).

NyAbl > HOBbIA NyA O & @vem (>
Vitan TpHOpHTETHBIA KoHTPOANEp  Tn Toma Yposens RAID Pasmep 6n10ka avcka (6aiT) K Ha 3anucs (M6) Pa3mep knacrepa
VP03 AsTomaTheck v ToHkwi TOM v RAIDS (2+1) v 512 v 100 1M6 ~
256 K6
[L06aBMTs HOBYIO rpynNY + 512K6
1M6
[L06aBITL pe3epaHbIe AMCKH + 2M6

Puc. 3.36. CozgaHue gMcKoBOIo nysa - BbiI6op pa3Mepa Kaactepa 3anmcy TOHKOro Toma

Mocne napaMeTpUyeckon KoHburypaumm nyna, Heo6xoguMmo co3aaTb HOBYHO
AMCKOBYIO Tpynny v fo6aBUTb B Hee AOCTyMHble dhuandeckne ancku. [na atoro
HY)XHO Ha)kaTb Ha KHOMKY «[Jo6aBUTb HOBYIO Tpynny» B OKHe co3aaHusa nyna. B
TakoM Clly4yae NosiBUTCA CesleKTop AMCKOB, B KOTOPOM HEO6X0AMMO OCYLLECTBUTb
BblI6OP M3 AOCTYMHbIX hn3nyeckmx HocuTenei (puc. 3.37).

nysbl » HOBbIA NyA o &
Do6aBuTb AMCKKH X
epknac
D Cno Cepun EMKOC MyTv NpownzeoanTtens Monens Tur &
Bee avckn
0x58ce38ee2251a085 20 0x58ce38ee2251a085 1.46T6 2 ® KIOXIA KPM61VUG1T60 ssD
0x58ce38ee22512089 14 0x58ce38ee2251a089 1.46T6 2 ® KIOXIA KPM61VUGIT60 ssD
0xS8ce38ee22512099 11 0x58ce3Bee2251a099 1.46 T6 2 KIOXIA KPM81VUG1T60 ssD
0xS8ce38ee2251209d 12 0x58ce3Bee2251a09d 1.46T6 2 (® KIOXIA KPM81VUGIT60 ssD
0x58ce38ee2251a0a1 10 0x58ce3Bee2251a0a1 1.46T6 2 @ KIOXIA KPM61VUGIT60 ssD
0x5Bce38eez251a0a5 9 0x58ce38ee225130a5 1.46T6 2 ® KIOXIA KPM61VUGIT60 S5O
0x58ce38ee2251a0ad 19 0x58ce3Bee2251a0ad 1.46T6 2 ® KIOXIA KPM61VUGIT60 ssD
0x58ce38ee2251a0c1 17 0x58ce38ee2251a0c1 1.46T6 2 KIOXIA KPMB1VUG1T60 ssD

Buibpano 213 @ @ OTMEHA AOBABUTDb

Puc. 3.37. CosgaHue ANCKOBOIO rysa - co3faHne AUCKOBOU rpynribi

B cnyuae, ecnu BbibpaHO HE[OCTAaTOMHOE MUHUMAalbHOE KOIMYECTBO AUCKOB, AN
co3jaHusas  AMCKOBOW rpynnbl, o6CnyXuBaemown peneBaHTHbiIM RAID 6yget
BO3HMKaTb OLIMOKA co3haHuns anckoBowm rpynnbl (puc. 3.38).

» 39


Пишущая машинка
Скачано с

Штамп


nynabl - HOBbIA NyA

Hma

VP03

ViMs rpynnbi

Tpynna 1

MpHopHTeTHBI KOHTPONNED

ABTOMaTHYECKM

HToro

29176

Tun Toma

ToHKWA TOM

Ypoaet RAID

RAIDS (2+1)

L0638MTE HOBYIO rpyNNY +

[l06asnTs pesepatbie AMCkA +

000 TK «AkBapwuyc», CX/[, Bapeyc

0 & @ [

Pa3mep 6noka ancka (6ai)  Kaw Ha 3anuce (M6) Paamep knacrepa
512 ~ 100 1M6 “
Buibparo2ui3 @ @ © + @

Puc. 3.38. CosgaHune gMCKOBOro ryna - oLumbka Co3aHnsl AMCKOBOM rpynbi

YTo6bl A06aBUTb AUCK K CO34aHHOMW [UCKOBOW rpynrne, Heo6XoAMMO Takxke
BOCMO/Ib30BaTbCS CENeKTOPOM AUcKoB (puc. 3.39).

JHo6aBuTe OMCKN

D

Ox58ce3Bee22513085

0x58ce38ee22512089

Bee ancku

0x58ce3Bee2251a099

Bubpano3ns3 © @ @

nysabl » HOBbIA NyA

Cepun

0x58ce38ee2251a085

0x58ce38ee2251a089

0x58ce38ee2251a099

14676

1.46 T6

146T6

10
10

0]

AN
} |
ep knaci
MpoussoauTens Mogens Tur 6
KIOXIA KPM61VUGITE0 s5D
KIOXIA KPM61VUGTTED sSD ®
KIOXIA KPMB1VUGTT60 sSD -
10XI KPM61VUG D -
10XI KPM61VUG D
10XL KPM61VUG D
10XL KPM61VUG D
10XI KPM61VUG D

OTMEHA BLOBABHUTH

Puc. 3.39. CospaHune guckoBoro nyna - sobaBraeHne AUCKOB B rpymmny

TakvM 06pa3oM B OLHOM MyJfie, MOXHO CO3[aTb HECKONbKO AMUCKOBbIX rpynn. [ns
3aBepLUEeHUs] co3laHus Myna Heo6X0AMMO HaXaTb Ha KHOMKY «Co3aaTb» B HUXKHe
YyacTu MoganbHoro okHa (puc. 3.40).

eI = XK/1I04YU.pgh
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nyjabl > HOBbIA NyN

O & @[>

vima MpHopHTeTHSIR KOHTPONNEP Tun Toma YposeHe RAID Pazmep 6noka awcka (6adT) K3w Ha 3anucs (M6) PazmMep knacTepa
VP03 ABTOMATUMECKU v TOHKHMA TOM ~ RAIDS (2+1) 512 v 100 1M6 v
Vima rpynns: roro
Tpynna 1 29176 Buibpavo3mai @ @ @ +
Tpynna 2 43776 Buifparo3mil © @ @ +

[0638MTE HOBYIO rRYNNY +

[l06asnTs pe3epatbie AMCkA +

Puc. 3.40. CosgaHune aMCKOBOIO r1ys1a - CO3faHne HECKOJIbKUX UCKOBbLIX rpynn B rnyse

Mpn Heo6X0AMMOCTM B CO34aHHOM MyJie MOXHO OCYLLeCTBUTb A06aBieHne
JOMNOJTHUTENbHbIX AUCKOBbIX Tpynn WM [o06aBUTb (GU3NYECKME HOCUTENU B
pesepBHyto rpynny (puc. 3.41).

Nysbl > HOBbIA Ny

oo@
JFL063BMTL pesepBHbIE AUCKH
ep Knact
D Cepun EmKkocTs Myt MpoussoanTens Mogens Tar 6
Bee anckn
0x58ce38ee2251a0ad 19 0x58ce38ee2251a0ad 1.46T6 : @ KIOXIA KPME1VUG1T60 SSD ®
0x58ce38ee2251a0c1 17 0x58ce38ee2251a0c1 1.46T6 2 (® KIOXIA KPME1VUG1TE0 SSD ®

Bbibpato 1 @ OTMEHA AOBABUTH

Puc. 3.41. CozgaHune AUCKOBOIO Mysa - BbI60P pe3epBHbIX HOCUTEsEN
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3.5.3. MNocTpoeHue Bbi6bpaHHOro RAID

000 K «AkBapuyc», CX/[], Bapeyc

[Mocne cospgaHusa nyna, nau ,D,O6aBJ'IeHVIe B nyn AOMNOJIHUTESIbHOM ANCKOBOMW

rpynnbl, B aBTOMaTU4YeCKOM pexkume 6GyaeT 3anyuieH npouecc noctpoexus RAID,
cornacHo Bbi6paHHOMY Tuny. B TakoM cnyyae B COOTBETCTBYHOLLEM Mnosie 6yaet
oTobpaxaTbcs nporpecc cosgaHust RAID «Rebuild» (puc. 3.42).

nynsl +

nyn
£ Testo1
& VPOl
& VP02

v

& vPo3

VP03
[

3.5.4. PepakTupoBaHue A0CTYMNHOro nyna

Cratyc

# Online

# Online

® Online

® Online

Ne rpynnbl aucka

Tpynna 1

Tpynna 2

Pesepe

YposeHb RAID

RAIDS

RAIDS

RAIDS

RAIDS

Crarye

Rebuild

Rebuild

Tun Toma

ToHkwii Tom

ToHkmiA Tom

ToHKMiA TOM

ToHkuii Tom

Pa3mep rpynnsi

3

3

3

HToro

43776

43776

1.46 T6

K3w Ha 3anuck (M6)  KouTposnep

100

100

100

100

Koutponnep 1

Koutponnep 2

Koutponnep 1

KoHTponnep 2

Buibpato3ns3 @ @ @

Bubpao3nz3i @ © @

Bribpato 1 L]

oono& esysaﬂm £

Wcnonbaoeano/Beero  Coanan

4882876/2.9176 .
o 17.05.2023 18:45:43

19576 /29176 18.05.2023 11:32:58
19516/29176 24.05.2023 11:30:47
0.00 Bairr/ 5.82T6 25.05.2023 20:18:40

Puc. 3.42. lNocTtpoeHne RAID guckoBbix rpynrn rnyna

MK CX[, Bapeyc nosBonseTr OCYyWecTBAATb pefakTupoBaHue nyna.
JocTynHbl ¢QyHKUMM pobaBneHUs M yganeHus AWCKOBbIX rpynn. [onyctumo
nocnepoBaTenibHOE yaaneHne AUCKOBbIX FPynn ¢ 06paTHOro nopsiika, HaumHas ¢
pesepBHoOW rpynnbi (puc. 3.43).

nynsl > PEAJAKTUPOBATH Nya

MMA

VP03

Vs rpynne:

Tpynna 1

pynna 2

Pesepe

TPHOPHTETHBIH KOKTPOANER

KowTponnep 2 v

Hroro

43776

43776

1.46 T6

Tan Toma

Tonkni

Tom

¥poeeHs RAID

RAIDS (2+1)

Pa3mep 6n0ka Avcka (6aiT)

O & @ [>

Kaw Ha 3ankck (M6) Pazmep knacrepa

Buifipavo3uz3 @ @ @

BuiGpavoInal @ @ @

BbiGpatio 1 @

Puc. 3.42. PegakTupoBaHue ryna - yaasieHne ANCKOBOW rpyrrbl

Ans yganeHus Tpe6yemMomn AMCKOBOM rpynrbl HEO6XOAUMO KIIMKHYTb UKOHKY &, B
TaKoM cllyyae NosiBUTCA MofasibHOe OKHO MOATBEPXAEHWUs yaaneHus Bbl6paHHOM
AMcKoBoW rpynnbl (puc. 3.43).

eI = XK/1I04YU.pgh
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YpaneHue pesepBHbIX AUCKOB

Bbi YBEpeHsI NT0 XOTHTE YAINHTE Pe3epBHbie AMCKU?

OTMEHA YOANWUTH

Puc. 3.43. PegakTupoBaHue nyna - MoATBEPXAEHNE yaaneHne JUCKOBOW rpynrbl

3.5.5. YaaneHue nyna

[na yganeHusa nyna, B KOHTEKCTHOM MEHIO BblGpaHHOro nysa, Heo6XoanMo
K/MKHYTb MYHKT «:», NOABMAAETCA BCM/bIBAOLWLME MEHIO C PesfieBaHTHOW KOMaHZo
ynanenus (puc. 3.44).

nynbl + S L& @y
Myn Cratyc YposeHb RAID Tun ToMa PazMep rpynnbl Kaw Ha 3anuce (M6) /Becero Coznan
& Test01 * Online RAIDS ToHkni Tom 3 100 KanTponnep 1 882876/291T6 17.05.2023 18:45:43
& VPOt * Online RAIDS ToHkni Tom 3 100 KonTponnep 2 19516/23176 18.05.2023 11:32:58
& vPoz * Online RAIDS ToHKm# ToM 3 100 Kontposnep 1 La518/2.0176 24.05.2023 11:30:47
o veo3 ® Online RAIDS TOHKHHA TOM 3 100 KoHTponnep 2 100000 M6/ 5.82T6 25.05.2023 20:18:40

D’ PenaKkTHpoBaTL Nyn
(2 Nor cobbiTnin

W vaanars

Puc. 3.44. YnaneHnue nyna

B TakoM cryyae nosIBUTCS MoAaslbHOE OKHO TMOATBEPXAEHUS yAaneHus
Bbl6paHHoro nyna (puc. 3.45).
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Ypanuts nyn

YBepetbl YTo XOTUTE yAanUTL Nyn VP03

OTMEHA YOAANUTbL

Puc. 3.45. lNoaTBepxxeHne yaaneHue nyna

3.6. Toma

MK CX[, Bapeyc ob6ecneynBaeT 6a3oBble (PYHKLUM ynpaBfieHUss TOMaMM,
Takue Kak 0630p, cosfaHne, KOHDUrypMpoBaHue, AnarHoCTuKa n yganeHue.

3.6.1. 0630p A,OCTYNHbIX TOMOB

[NCKOBbIN TOM NpeacTaBnseT coboi BblAeNeHHyo 061acTb NMPOCTPaHCTBa B
nyne. B cnyyae, ecnu nyn cobpaH Ha TOMCTbIX TOMax, 06/1acTb cTaTUYecKasi, ecriu
Nys co6paH Ha TOHKUX TOMa, 0611aCTb MOXKET 6bITb AMHAMUYECKOMN.

BepxHeypoBHeBas CTpykTypa TOMOB OTO6pa)kaeTcsi B BUAE MJIOCKOW
Tabnuubl, copepkawuii 6a3oBble NapaMeTpbl aKTUBHbIX TomMoB CX[, (puc. 3.46).
[aHHaa Tabnunua CoaepXXMT creayroLLyro MHPopMaLmIo:

HaMMeHOBaHWe ToMa;
COCTOSIHME aKTUBHOCTU TOMAQ;

pa3mMep TOMa;

TUMN TOMa;

My’, B COCTaB KOTOPOro BXOAUT TOM;

BpeMs CO3aHNs TOMa;

nocnefHUI co3gaHHbIn cHanwoT (pa3a. 2.8.1);
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TOMA +
Wms
E VPoITI
g veoiTzst
8 veoemi
B veozt2st
E tom

Cratyc

® Online

# Online

 Online

® Online

# Online

Pasmep

1000.00 M6

1000.00 M6

1000.00 M6

1000.00 M6

488.28T6

Twun Toma

ToHKMA TOM

TOHKMA TOM

ToHKMIA TOM

TOHKMHA TOM

ToHKMIA TOM

nyn Y

VP01

VP01

VP02

VP02

Test01

000 TK «AkBapwuyc», CX/[, Bapeyc

Cuenwot

VPO1TI1S1

VPOZT151

Puc. 3.46. 0630p ZOCTYMHbLIX TOMOB

o0& @vwen [

Coapan

18.05.2023 11:35:35

18.05.2023 11:39:57

24.05.2023 11:32:08

24.05.2023 11:35:53

17.05.2023 18:48:45

O630p TOMOB fonyckaeT ¢unbTpauuo TOMOB MO NPUHAANEXHOCTU K Myny

(puc. 3.47).

TOMA +

8 won
8 oz
8 o
B Luoa
8 Luos
g wio
g wn

B w2

3.6.2. Co3gaHue HOBOro TomMa

Craryc

© Online

© Online

© Online

© Online

© Online

© Online

© Online

© Online

Pasmep

2.0076

2.0076

2.0076

2.00T6

512.0076

512.0076

512.0076

512.0076

Tun Toma

ToHKHiA ToM

ToHKHiA TOM

ToHKHiA TOM

ToHKMi1 TOM

ToHKMi1 TOM

ToHKMi1 ToM

ToHKMi1 ToM

ToHKHiA ToM

nyn ¥

PUO2

PUO!
PUO4

PUO3
ChpocuTs

PUOT
PUOT
PUO2

PUO2

CHenwot

Puc. 3.47. ®unbtpaymns ToMoB

o N E @wem [

Cosman

08.08.2023 14:55:04.

08.08.2023 14:55:44.

08.08.2023 14:55:56.

08.08.2023 14:56:09

08.08.2023 17:06:07

08.08.2023 17:06:19

08.08.2023 17:06:32

08.08.2023 17:06:46.

[nsa cospgaHma HOBOro Toma B BEepXHeM MEHIO, cnpaBa OT MNyHKTa «Toma»

Heo6X0ANMO KIIMKHYTb Ha 3NIEMEHT «+». [1oABUTCA MHTepdec co3aHns ToMa.

Heobxogumo 3ajaTb HauMMeHOBaHME TOMa,

BbI6paTb NyJi: B KOTOPOM TOM 6yaeT cosfaH (puc. 3.48).

eI = XK/1I04YU.pgh

nnaHUpyemblit  pasmep U
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TOMA > LOBABHUTb TOM O & @vam >
Wma VP03
Pa3mep (M6) 1000
Myn VP03 -
Test01
VPO1
VP02
VP03

Puc. 3.48. CospgaHune HoBOro roma

3.6.3. YpaneHune Toma

NS yoaneHus Toma, B KOHTEKCTHOM MEHHO BbIGpaHHOr0 TOMa, HE06X0ANMO
KIIMKHYTb MYHKT «:», MOSABNSAETCS BCMJ/IbIBAOLLME MEHIO C PENeBaHTHON KOMaHZ oW
yoanenus (puc. 3.49).

TOMA + D # Qs 5
Wus Cratye Pasmep Tun Toma nyn ¥ Chenuior Cospan
8 VPoITi  Online 1000.00 M6 Tokkui Tom VPO1 18.05.2023 11:35:35
B8 vPoIT251  Online 1000.00 M6 ToHKki Tom VPO1 VPOITIS1 18.05.2023 11:39:57
8 veoezmi  Online 1000.00 M6 ToHKHi Tom H 24.05.2023 11:32:08
B vPozT2s1  Online 1000.00 M6 ToHKHi Tom H VPOZT1S1 24.05.2023 11:35:53
VE VPO3T1 ® Online 1000.00 M6 ToHKHi Tom VP03 25.05.2023 20:27:00
CHeNnwWoThl OTCYTETBYIOT + [NobasuTk cHenweoT

(= Nor coburrni
B tom ® Online 488.28T6 TOHKHIA ToM Test01 17.05.202

0 vaanwums

Puc. 3.49. YaaneHue Toma

B TakoM cfyyae MOSIBUTCA MofaNibHOE OKHO TMOATBEPXAEHUS yAaneHus
Bbl6paHHoro Toma (puc. 3.50).
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Ypanuts nyn

YBepetbl 4To XoTHTE yaanuTL nyn VP03

OTMEHA YAANUTL

Puc. 3.50. lNogTBepxaeHune ynasneHne Toma

3.7. MrHoBeHHble CHUMKM (CHarnLoTbl)

MK CX/[ Bapeyc nosBonsieT cos3faBaTb MrHOBEHHble CHUMKW (CHaMLWoThl).
Ba)xHO OTMeTUTb, YTO CHaNLWOTbI AOCTYMHbI UCKHOUYNTENBHO A1 TOHKUX TOMOB. B
0630pHOM Tabnuue AOCTYMHbIX TOMOB AOCTYMNEH MPOCMOTP HaNNyMsA CHanwoTa Ans
TOoMa. ECnm nx HeckosibKo To OTo6pakaeTcst mocnefHuin cHanwoT (puc. 3.51).

TOMA + o0& @vwen [

Uma Cratyc Pasmep Tun Toma L7 4 CHenwoT Cospan
8 vpoiT1 = Online 1000.00 MG TOHKMIA TOM. VPO1 18.05.2023 11:35:35
g veoiT2st ® Online 1000.00 M6 TOHKMIA TOM. VPO1 VPOITIST 18.05.2023 11:39:57
8 veoamt  Online 1000.00 M6 ToHkui Tom VP02 24.05.2023 11:32:08
8 veozt2st  Online 1000.00 M6 TOHKMIA TOM. VP02 VPO2T1S1 24.05.2023 11:35:53
g vemm ® Online 1000.00 M6 TOHKMIA TOM. VP03 25.05.2023 20:27:00
g veo3T2st ® Online 1000.00 M6 ToHKMiA ToM VPOZ VP02T1S2 25.05.2023 20:56:22

B tom ® Online 488.28T6 TOHKUIA TOM Testo1 17.05.2023 18:48:45

Puc. 3.57. CHanwoTbl

3.7.1. 0630p cHanwoToB

Ona o63opa [OCTYNHbIX CHaMWoOTOB TOMa HEOO6XOAMMO KIWMKHYTb MO
WHTepecylowemMy ToMy. Ecnm ToM coaepXXMT CHanwoTbl, UX nepeyeHb Oypet
oTOOpaXKeH BO BCTPOEHHOM Tabnuvue cHanwoTtoB. Ecnm e cHanwoTbl y ToMa
OTCYTCTBYIOT, ByZIeT OTpaXKeHa cooTBeTCTBYtoLWan nHdopmaums (puc. 3.52).
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TOMA + o Q@ o;ysadm 53

Hma Cratyc Pazmep Tun Toma Nyn ¥ CHenwoTt Coanan

4

8 vepoiT1 @ Online 1000.00 M6 TOHKMIA TOM VP01 18.05.2023 11:35:35

Wma Paamep Co3pan
@ wvpo1T1S1 1000.00 M6 18.05.2023 11:38:58
E
§ & wvPoiT1S2 1000.00 M6 25.05.2023 12:52:37
VE VPO1T251 ® Online 1000.00 M6 TOHKUIA TOM VPO1 VPO1TIS1 18.05.2023 11:39:57

CHenuwoTs! eTcyTCTBYIOT

4

g veozmi  Online 1000.00 M6 TOHKMA ToM VP02 24.05.2023 11:32:08
Vs Paamep Coanan
Q vpozT1S1 1000.00 M6 24.05.2023 11:35:23
=
g
g Q2 weomis2 1000.00 M6 29.05.2023 12:57:06
g veozrzst ® Online 1000.00 M6 ToHKui ToM VP02 VP02T1S1 24.05.2023 11:35:53
g veoaM  Online 1000.00 M6 ToHKui ToM VP03 25.05.2023 20:27:00
8 vpo3T2st  Online 1000.00 M6 ToHKkui TomM VPOZ 25.05.2023 20:56:22
g tom  Online 488.28T6 TOHKMA ToM Test01 17.05.2023 18:48:45

Puc. 3.52. 0630p cHanwoToB

3.7.2. Co3pgaHue cHanwoTa

[Ona cospaHMA cHanwoTa, B KOHTEKCTHOM MeHI0 Bbl6paHHOro TOMa,
HEeO6XOAMMO  KNIMKHYTb MNYHKT «i», TOSABASIETCA BCM/bIBalOWMNE MEHIO C
peneBaHTHOWM KOMaHAOM co3aaHua cHanwoTa (puc. 3.53).

TOMA + S Q& @i [
Hma Cratyc Pazmep Tun Toma Nyn Y CHenwoTt Coznan
B8 vpoimt ® Online 1000.00 M6 TOHKMI ToM VP01 18.05.2023 11:35:35
B vpoiT2st ® Online 1000.00 M6 ToHKMi Tom VP01 VPOT1S1 18.05.2023 11:39:57
VE VP0O2T1 © Online 1000.00 M6 ToHKMI ToM VP02 24.05.2023 11:32:08
+ Jo6aeuTs cHenwoT
Wma Pazmep Coznan
=) nor cobbrmuia
Q veozTIS1 1000.00M6  24.05.2023 11:35:23
e
S
£ Q veomis2 1000.00 M6  29.05.2023 12:57:06
B vpozaT2st ® Online 1000.00 M6 ToHKMi Tom VP02 VP0O2T1S1 24.05.2023 11:35:53
B8 vpo3T © Online 1000.00 M6 ToHKMI ToM VP03 25.05.2023 20:27:00
B vpo3T2s1 ® Online 1000.00 M6 TOHKMIA ToM VP02 25.05.2023 20:56:22
E tom ® Online 488.28T6 ToHKMi Tom Testo1 17.05.2023 18:48:45

Puc. 3.53. CosgaHue cHanwora

[anee nosBuTcsA MopasibHOE OKHO, B KOTOPOM HEeo6XOAMMO 3ajaTb Ha3BaHWA
co3gaBaeMoro cHanwota (puc. 3.54).
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Jlo6aBnTb cHenwoT

Hma

VP02T153]

OTMEHA LOBABHMTDL

Puc. 3.54. 3afaHne uMeHu cHarwoTa rnpy cosgaHumn

Taknum 06pa3oM B 0630pe CHaMwoTOB OTOOPAsUTCS BHOBb CO3[4aHHbIX CHamMLWoT
AN 3agaHHoro Toma (puc. 3.55).

TOMA + S Q& esyiadm (3
Hma Cratyc Pasmep Tun ToMa nyn ¥ CHenwoT Cozpan
8 vPoiTt ® Online 1000.00 M6 TOHKHIA ToM VPO1 18.05.2023 11:35:35
8 vpoiT2s1 @ Online 1000.00 M6 ToHkmiA TOM VPO1 VPO1T1S1 18.05.2023 11:39:57
Vg VPO2T1 @ Online 1000.00 M6 ToHkmiA TOM VP02 24.05.2023 11:32:08
Hma Pazmep Cospaw
@ VP02T151 1000.00 M6 24.05.2023 11:35:23
@ vpozTIS2 1000.00 M6 25.05.2023 20:43:24
E
§ @ vPozTIS3 1000.00 M6 25.05.2023 20:44:12
B vPozT2s1 ® Online 1000.00 M& ToHKHIA Tom VP02 VPO2T151 24.05.2023 11:35:53
B8 vpoaTt ® Online 1000.00 M6 TOHKHIA ToM VP03 25.05.2023 20:27:00
E tom ® Online 488.28T6 TOHKHIA ToM Test01 17.05.2023 18:48:45

Puc. 3.55. PesynbTat co3fjaHns cHarioTta

3.7.3. YpaneHue cHanwoTa

[na yaaneHus CHanwiota, B KOHTEKCTHOM MEHIO BbIGPAHHOrO CHarLoTa,
Heo6XOAMMO KMUKHYTb MYHKT «i», TOABMAAETCA BCM/bIBalOLME MEHI C
penieBaHTHOWN KoMaHAow yaaneHus (puc. 3.56).
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TOMA + S Q@& @y [
Hma Cratyc PazMep Tun ToMa nyn Y CHenwot Cospan
B veoiT1 ® Online 1000.00 M6 TOHKUA TOM VPO1 18.05.2023 11:35:35
B vpo1T2s1 @ Online 1000.00 M6 ToHKMIA TOM VP01 VPO1TIS1 18.05.2023 11:39:57
7@ VP02T1 ® Online 1000.00 M6 TOHKMIA TOM VP02 24.05.2023 11:32:08
Mma Paamep Cosnau
Q@ vpPozT1S1 1000.00 M6 24.05.2023 11:35:23
@ vPo2T1S2 1000.00 M6 29.05.2023 12:57:06

+ Cozpatk HOBLIF ToM M3 CHeNWoTa

g vpoarasi ® Online 1000.00 M6 ToHkwA Tom VP02 VP02T1S1
€1y BoccraHoBuT TOM M3 cHenwoTa
g o3I o Online 1000.00 M6 ToukuA Tom VP03 & Yaanums
8 vPo3T2si = Cnline 1000.00 M6 TOHKHIA ToM VP02 VP02TIS2 29.05.2023 13:21:26
g tom = Online 4882876 TOHKMH ToM Testo1 17.05.2023 18:48:45

Puc. 3.56. YganeHune cHanworta

[na ypaneHusa cHanwoTa Heo6xoAMMO B MOAaslbHOM OKHe MOATBEPAUTb
yaanenwue (puc. 3.57).

¥YAanuTs cHenwoT

YBepeHsl YTO XOTHTE YAaNUTE CHenwoT VP02T153

OTMEHA YAANUTB

Puc. 3.57. lNogTBep)xgeHune yaaneHus CHanwoTa

3.7.4. BoccTaHOBNEeHMe TOMa U3 CHarnwoTa

[ns  BOCCTAHOB/IEHMSs TOMa M3 CHaMwoTa B KOHTEKCTHOM MEHH0
BblI6PAHHOrO  CHamwoTa, Heo6XoAMMO  K/MKHYTb TMYHKT «i»,  MOABNSETCA
BCMJIbIBAlOLLME MEHIO C pEeNeBaHTHOM KOMaHAoW BOCCTaHOB/IEHUS ToMa W3
cHanwoTa (puc. 3.58).
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TOMA +

Hms

B8 vPoITt

B vPoiT2st

VPO2T1

Hma

@ vPo2T151

VvP02T1

@ veo2TISZ

B vpozT2st

8 vPo3T

B tom

Crarye

® Online

® Online

® Online

Pasmep

1000.00 M6

1000.00 M6

® Online

® Online

® Online

000 TK «AkBapwuyc», CX/[, Bapeyc

o Q& esysadm =3

Pasmep Tun Toma nyn ¥ Chenuior Cospan

1000.00 M6 ToHKki Tom VPO1 18.05.2023 11:35:35
1000.00 M6 ToHKHi Tom VPO1 VPOITIST 18.05.2023 11:39:57
1000.00 M6 ToHKHi Tom H 24.05.2023 11:32:08

Coapan

24.05.2023 11:35:23

25.05.2023 20:43:24

+ Co3pats HoBbIA ToM K3 cHenwaTa

1000.00 M6 TOHKHIA TOM VP02 VP02T151

£y BOCCTaHOBMTB TOM M3 CHENWOTa
1000.00 M6 ToHKHi ToM VP03 (& vasnurs
488.28T6 ToHKHi Tom Test01 17.05.2023 18:48:45

Puc. 3.58. BoccTaHoB/1€HUe TOMa U3 CHarLwoTa

3.8. Co3pgaHue HOBOro ToMma U3 CHarwora

[na cospaHuMss HOBOrO TOMa M3 CHanwoTa B KOHTEKCTHOM MeEHHo
CHamwoTa, Heo6XOAMMO KIIMKHYTb MNYHKT «i», MOsIBAAETCA
BCM/IbIBAOLLME MEHIO C PENeBaHTHOM KOMaHOW CO3[aHUsi HOBOro ToMa U3
cHanwoTa (puc. 3.59).

BblOGPAHHOrO

TOMA +
Wus
8 vPoITt
B vPoiT2st
VE VRO2T1
Wma
@ VP02T151
e
5
]
& @ VP0ozTISZ
>
g vPozT2s1
8 VvPoITi
B tom

Crarye

® Online

® Online

® Online

Pasmep

1000.00 M6

1000.00 M6

® Online

® Online

® Online

o Q@ esysadm &

Pasmep Tun Toma nyn ¥ Chenuior Cospan

1000.00 M6 ToHKi Tom VPO1 18.05.2023 11:35:35
1000.00 M6 ToHKHi Tom VPO1 VPOITIST 18.05.2023 11:39:57
1000.00 M6 TokKkmi Tom H 24.05.2023 11:32:08

Coapan

24.05.2023 11:35:23

25.05.2023 20:43:24

+ Coznate HOBLIA TOM K3 CHENWOTA

1000.00 M6 ToHKHi Tom VP02 VP02T1S1

€y BoccranosuTs Tom U3 cHeNWwoTa
1000.00 M6 Tomkwii Tom VP03 & vaanars
488.28T6 ToHkwit Tom Test01 17.05.2023 18:48:45

Puc. 3.59. CosgaHme HoOBOro Toma u3 cHaroTa

[anee noaBuTCcA MoAanbHOE OKHO, B KOTOPOM HeO6X0AMMO 3ajaTb MMSA TOMa,
co3gaBaemMoro 13 cHanworta (puc. 3.60).
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C034,aTh HOBbIA TOM U3 CHEMLLOTA

vma

vPo3T251|

OTMEHA CO3ATh

Puc. 3.60. 3agaHmne nmMeHn HOBOro ToMa, Co34aBaeMoro n3 cHariLora

Taknum 06pasoM HOBbIi TOM 0To6pasnTca B 0630pHOI Tabnuue ToMoB (puc. 3.61).

TOMA + S O & @[>
Hma Cratyc PazMmep Tun ToMa Nyn Y CHenwot CoszpaH
B8 veoiT1 ® Online 1000.00 M6 TOHKHIA TOM VPO1 18.05.2023 11:35:35
B vpo1T2s1 @ Online 1000.00 M6 ToHKMIA TOM VP01 VPO1TIS1 18.05.2023 11:39:57
VE VP02T1 # Online 1000.00 M6 ToHKMIA TOM VP02 24.05.2023 11:32:08
Wms Pazmep Cospan
@ VvPo2T1S1 1000.00 M6 24.05.2023 11:35:23
g
E @ vPo2T1S2 1000.00 M6 29.05.2023 12:57:06
B vpoaT2s1 ® Online 1000.00 M6 TOHKMIA TOM VP02 VPOZTIS1 24.05.2023 11:35:53
B vpPo3T1 ® Online 1000.00 M6 TOHKHIA TOM VP03 25.05.2023 20:27:00
B tom ® Online 488.28T6 TOHKHIA TOM Test01 17.05.2023 18:48:45
V. VP03T251 ® Online 1000.00 M6 ToHKWUA ToM VP02 VP02T152 29.05.2023 13:21:26

CHenweTs! oTcyTCTBYIOT

Puc. 3.61. HoBbIV TOM, CO3Z]aHHbIV U3 CHamLIoTa
3.9. pynna xocToB

3.9.1. 0630p rpynnbi XOCTOB

[Ona  ocywecTBNeHUss KJMEHTCKoro pgoctyna Kk CX[, Heobxogumo
onpefenuTb rpynnbl XOCTOB, KOTOPble npeanonaraetcs o6cnyxmeaTtb. [na 063opa
AOCTYMHbIX TPynn  XOCTOB HeEO6XOAMMO  BblbpaTb pefieBaHTHbIA  pasfen
KoH@urypaTopa. OTob6pa3nTca BepxHeypoBHeBasi Tabnuvua o63opa rpynn XOoCToB
(puc. 3.62).
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repynnbl XOCTOB +

Wma Cratyc

ALZA_HG ® Online

iqn.1994-05.com.redhat # Online

000 K «AkBapuyc», CX/[], Bapeyc

S 0O & @vaen
KoNH4ecTEO XOCTOR
1

2

Puc. 3.62. 0630p rpynmn xocToB

[na 0630pa cocTaBa KOHKPETHOM rpynnbl HEO6XOAUMO KIIMKHYTb MO Hel. Takum
06pa3oM pacKpoeTcs BbibpaHHasi rpynna, u 6yay oTnpagyXeH nepeyeHb AOCTYMHbIX

XOCTOB rpynnbl (puc. 3.63).

reynnbl XocToB +

Wma Cratyc
ALZA_HG # Online

Wmn Anpec

ALZA_HG

172.16.145.12

N

iqn.1994-05.com.redhat ® Online

HMa Anpec

path 1 192.168.10.1

iqn.1994-05.c...

path 2 192.168.11.1

o QO @ esysadm (3
KonH4ecTeo X0CTOB

1

Puc. 3.63. 0630p KOHUrypaymm rpynmn XocToB

3.9.2. Co3pgaHue rpynnbl XoCTOB

[na cosgaHua HOBOW rpyrinbl XOCTOB B BEPXHEM MEHIO, CnpaBa OT MyHKTa
«[pynnbl XOCTOB» HEOOXOAUMO KIIMKHYTb Ha 3/IeMeHT «+». [1osiBUTCSA MopanbHoe
OKHO MHTep@erica co3gaHuss HOBOW rpynnbl XOCTOB. [lanee, HEO6X0AMMO 3a4aTb
HanMeHoBaHue rpynnbl, N nepeyeHb |IP-agpecoB XOCTOB, KOTOPbIM B COOTBETCTBUE
MOXXHO MpucBouUTb UMsi (puc. 3.64). Ecnu ums XoCTy He NPUCOBUTb, B Ka4yecTBe
HaMMeHOBaHMA XOCTa byaeT ucnosb3oBartbcs ero IP-agpec.

eI = XK/1I04YU.pgh
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J,06aBMTB rpynny XocToB

Vims
ign.1994-05.com.redhat
XocThl
IP agpec naw noaceTk

192.168.10.1

192.168.11.1

OTMEHA AOBABUTH

Puc. 3.64. CosfgaHne HOBOM rpyrrbl XOCTOB

3.9.3. PegakTupoBaHue rpynnbl XocTOB

[na pepakTMpoBaHWA TPynnbl XOCTOB, HEOGXOAMMO BblbpaTb Tpebyemyto
rpynny, ganee Heo6XO0AMMO BbI3BaTb KOHTEKCTHOE MEHHD, KJIMKHYTb MYHKT «:iy,
NOSIBNIIETCA BCMNJIbIBAlOLLME MEHIO C PefieBaHTHOM KOMaHAOW pefakTUMpOBaHMUs
nyna (puc. 3.65).

FPYMNMbl XOCTOB + 2 0 & @vm >
Mms Cratyc Konuuectso xoctos
v ALZA_HG = Online 1
o Wma Anpec
T
!
ﬁ 172.16.145.12 ]
=
V ign.1994-05.com.redhat ® Online 2
D’ PefakTuposaTe
Wma Anpec
H [ Ao cobbiTuit
o
Hj path 1 192.168.10.1
§ [ vaanute
-
& path2 192.168.11.1 )

Puc. 3.65. PegaktupoBaHue rpyrnbl XOCTOB

MosiBUTCS MofanbHOe OKHO peAaKTUPOBaHWUA rpynmbl XOCTOB. JOCTyrHbl GYHKLUMM
L06aBNIeHNs U yaaneHus XocToB. (puc. 3.66).
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PefaKTHpOBaTh rpynny XocToB

Wms
ign.1994-05.com.redhat
XocTbl
IP agpec nan noaceT

192.168.10.1

192.168.11.1

OTMEHA COXPAHUTB

Puc. 3.66. PegakTupoBaHue ryna - yaaaeHne UCKOBOU rpynrbl

Ona pobaBneHWss HOBOro XOCTa, HEOOXOAMMO 3arosiHUTb MNons IP-agpeca un
HaMMeHOBaHMe X0CTa, U Ha)kaTb Ha KHOMKY «+». [1n8 yganeHusa xocTa, HeobXxo4MMO
Ha)XKaTb Ha KHOMKY «-» HanNpoTUB yaansemMoro xocta. [anee, Heob6X0AMMO HaxaTb
KHOMKY COXpaHuUTb, MPUMEHUB N3MEHEHWSA K Ipyrirne XOCTOB.

YpaneHne xocta W3 rpynnbl JOCTYNHO B 0630pHOM Tabnuue, 6e3 Bbl3oBa
MOAASIbHOro OKHa peaKTMpOBaHMA rpynnbl.

Ana yaaneHus OTAENbHOr0 XOCTa rPynMbl HEO6XOAMMO KJIMKHYTb MKOHKY &
HaMpoOTUB YyAaNsieMOro XOoCTa, B TaKOM Cllyyae MOSIBUTCS MOAaANbHOE OKHO
NOATBEPXAEHNA yaaieHWsl BblIGPAHHOIo XOCTa.

3.9.4. YaaneHue rpynnbl XOCTOB

[ns ypaneHus rpynnbl XOCTOB, HEO6XOAMMO Bbi3BaTb KOHTEKCTHOE MEHHO,
KNMKHYB Ha KHOMKY «i». [losiBNsSieTCA BCMJbIBalOWME MEHKO C peneBaHTHOM
KomaHgon yaanenus (puc. 3.67).

FPYNMbl XOCTOB + S L& @y [
Hma Craryc Konuyecreo xocTor
ALZA_HG ® Online 1
V iqn.1994-05.com.redhat ® Online 2
[ Pepaktuposats
=) Nor cobriTit

]E Yaanute

Puc. 3.67. YnaneHue rpynrbl XOCTOB
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Ona  ypaneHua rpynnbl XOCTOB HEOOXOAMMO B  MOAA/IbHOM  OKHe
noaTBepAuTb yaaneHue (puc. 3.68).

Yaanute rpynny 'iqn.1994-05.com.redhat’ x

YBepeHbl 4T0 XOTHTE YAINHTH rpynny 'ign.1994-05.com.redhat’

OTMEHA YAANUTb

Puc. 3.68. [NoaTBepxaeHune yaaneHus rpynrbl XOCTOB

3.10. 0630p uenen iSCSI

3.10.1. 0630p uenein iSCSI

0630p pocTynHbix uenen iSCS|I ocywecTBnsetcs nyteMm Bbl6opa
peneBaHTHOro NyHTa MeHs KoHdurypaTopa CX/. O63opHas Tabnuua uenen iSCSI
COAEPXUT Creaytolme napameTpbl:

HauMeHOBaHue Lenu;
COCTOSIHNE OTHOCUTESIbHO KaXX[10ro U3 KOHTPOJI/IEPOB;
KOJINYEeCTBO XOCTOB;

KOJIMYECTBO pa3fesios;

KOJINYeCTBO MOPTOB;

KOJINYECTBO MOAKJITHOUEHMNIA;

parta cosganus (puc. 3.69).

ISCSI TAPTETbI + o Q& esysadm 3

Hma Koutponnep 1/ Koutponnep 2 Xoctel Paznenel MopTet Kon-Bo nopx/touenHit Cozpan
& ign2023-05.ru.agitargett @ Online / ® Online 1 1 2 0 24.05.2023 16:44:11

< ign2023-05.ruagitarget2  Online / ® Online 1 2 2 0 25.05.2023 14:57:37

Puc. 3.69. 0630p yenen iSCSI

[Ona npocMmoTpa napamMeTpoB Tpebyemon uenu iSCSI, Heo6x0aMMO KJIMKHYTb MO
Hen. [anee oTkpoeTcAa uHTepdenc, B KOTOpoM 6yayT oTobpaxkaTbCA BCe
noapo6Hble cBeAeHUss 0 KOHKpeTHon iSCSI uenn, a UMeHHo:

e KOHuWrypaums gocTyna K KoHTponnepy CX/, (IP-agpec, nopr);
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® repeyeHb rpynmn XoCToB;
e repeyeHb NoAKMIHYEHHbIX ToMOB (puc. 3.70).

ISCSI TAPTETbl > IQN.2023-05.RU.AQ:TARGET1

vima ign.2023-05.ru.aq:target1
NOPThI
KoHTponnep 1P
& Kowtponnep 2 192.168.11.2
& Kewtponnep 1 192.168.10.2

[Lo6aenTs nopr +

reynnel XocTtos

HMMA Cratyc

o iqn.1994-05.com.redhat ® Online

DloBasuTe rpynni +

NOAKNKYEHHWE TOMA

Wma Toma MNyn Cratyc EMKOCTH

5} tom Test01 ® Online 488.28 16

MoAKNKYATE TOM +

000 TK «AkBapwuyc», CX/[, Bapeyc

O & @[>

KONHYeCTBO XOCTOB

2

LUN Tun

0 ToHKMiA TOM

Puc. 3.70. 0630p napametpos yenmn iSCSI

3.10.2. Co3paHue HoBoM Lenu iSCSI

na cospgaHna HoBou uenun iSCSI B BepxHEM MeHIO, cripaBa oT NyHKTa «iSCSI
Luenn» Heoo6XoAUMO KJIMKHYTb Ha 3/IeMeHT «+». [loABMTCA MoAasnbHOe OKHO

nHTepdeica cozgaHus Hoeo uenu (puc. 3.71).

ISCSI TAPTETbl > HOBbIA TAPTET

Hiban ign.2023-05.ru.aq:target3

NOPThbI

[o6aeMTs NOPT +

rPynnel XocToB

Lo6asnTe rpynnel +

NOAKNKYEHHWE TOMA

MoK/ IOMMTS ToM +

eI = XK/1I04YU.pgh

O & @[

CO3ATbH
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Puc. 3.71. CosgaHue HoBow Lenn iSCSI

[anee, Heo6xo0AMMO 3ajaTb HaMMeHoBaHMWe Lenu. Heobxoanmo Bbi6paThb LieneBble
KOHTPOJINEpPbI, yKa3aTb NOPTbl NOAK/HOYEHNS K HUM (puc. 3.72).

Lo6aenTb nopt

KoHTponnep MHTepdeic MAC-aapec Wnioz
Bce noptsl
KoHTpannep 2 enp61s0f0 172.16.145.12 255.255.255.0 00:58:3F:0e:0d:04
KoHTponnep 2 enp61s0f1 192.168.11.2 255.255.255.0 00:58:3:0e:0d:05
KenTponnep 1 enp61s0f0 172.16.145.13 255.255.255.0 00:58:3F:0e:0b:f6

KoHTponnep 1 enp61s0f1 192.168.10.2 255.255.255.0 00:58:3F:0e:0b:F7

OTMEHA AOBABMTDL

Puc. 3.72. CozgaHune HoBowi Lenu iSCSI - BbI6Op KOHTPOJ1/1epoB

[anee Heo6xoAMMO BbI6paTh LieNieBble rpynmnbl XocToB (puc. 3.73).

Lo6aBuTb rpynny

Urumatop Cocrostne
Bce rpynnei
|| ALZA_HG ® Online

iqn.1994-05.com.redhat  ® Online

OTMEHA AOBABUTE

Puc. 3.73. CospaHune HoBowi Lenn iSCSI - Bbi6oOp rpymnrbl XOCTOB
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[anee Heo6Xx0AMMO NOAKIIOUYNUTD LieNieBble ToMa (puc. 3.74).

MoAKNKYHTE TOM

Wims Toma Craryc EMKOCT
Bce Toma
VPOIT1 ® online 1000.00 M6 TOHKHiA TOM
VPO1T251 ® Online 1000.00 M6 ToHKmiA ToM
VPO2T1 # Online 1000.00 M6 ToHKMiA TOM
VP02T251 # Online 1000.00 M6 ToHKMiA TOM

tom Test01 * Online 488.28 6 ToHKHii Tom

OTMEHA AOBABMTDL

Puc. 3.74. CospaHune HoBow Lenu iSCSI - Bbibop TOMOB

3.10.3. PepakTupoBaHue uenei iSCSI

PepaktupoBaHue uenen iSCSI nos3Bonser BHOCUTb W3MEHEHUA B
cnepytoline napameTpbl:

HaumMmeHoBaHue uenu iSCSI;

KOHdUrypaums goctyna K koHTponnepy CX[, (IP-agpec, nopr);
nepeyeHb rpynn XoCcToB;

nepeyeHb NOAKJIHOYEHHbIX TOMOB (puc. 3.75).

- 59


Пишущая машинка
Скачано с

Штамп


ISCSI TAPTETbl &> IQN.2023-05.RU.AQ:TARGET1

Hma iqn.2023-05.ru.aq:target1

NOPTHI

Kontponnep

> KoWTponnep2

&> Kowtponnep 1

rpynnel XocToB

Hma

Fo  ign.1994-05.com.redhat

NOAKNKYEHUE TOMA

Hma Toma nNyn

£ tom Test01

[
192.168.11.2
192.168.10.2
Llo6aswT nopT +

Craryc

[1063BHTL rpynnbl +
Cratyc EMKOCTL
® Online 488.28T6

000 TK «AkBapwuyc», CX/[, Bapeyc

O & @ wvaem [

Mopt
3260

3260

Konmnuecteo xoctoe

2

LUN Tvn

0 ToHKHIt TOM

COXPAHWUTDL

Puc. 3.75. PegaktupoBaHue yenaun iSCSI

3.10.4. YaaneHue uenen iSCSI

Ona ypanenuns uenu iSCSI, HeO6XOAMMO BbI3BaTb KOHTEKCTHOE MEHHO,
KIMKHYB Ha KHOMKY «i» [losABnseTca BCMblBaloLWMe MEHK C pesieBaHTHOWM
KoMaHgow yaaneHus (puc. 3.76).

ISCSI TAPFETHI +

Ma KonTponnep 1/ Koutponnep 2 XocTel Pazpensi MNopTei
& ign.2023-05.ruaqtargett #Online / ® Online 1 1 2
& ign2023-05.ruagtarget? # Online / # Online 1 2 2

S Q& esysadm =3

KoA-B0 NOAK/IOYEHHA Cozpan

24.05.2023 16:44:11

25.05.2023 14:57:37

(&) Nor cobermmit

T yaanums

Puc. 3.76. YananeHune yenn iSCSI

Ona ypanenusa uenun iSCSI HeobxoauMo B MoAasflbHOM OKHe MOATBEPAUTb

yaanenue (puc. 3.77).

eI = XK/1I04YU.pgh
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Ynanute Tapret X

Bbl yBePeHbl, 4TO XOTUTE YABNWTH TapreT iqn.2023-05.ru.aq:target2

OTMEHA YAANNUTB

Puc. 3.77. lNogteepxaeHune yaaneHus yeam iSCSI
3.11. ywarHocTuka

3.11.1. UHTEpKOHHEKT

[Ons  [QnMarHoCTUKU BbICOKOCKOPOCTHOIO WHTEPKOHHEKTA KOHTPONEPOB
npeaycMOTPEH crneLumnanbHblil HTepdencs

MHTEPKOHHEKT O & @ vsem [
CXEMA MHTEPKOHHEKTA TlepeiTi K HACTPOAKaM
KOHTPONNEP 2 KOHTPONNEP 1
enp134s0fonp0 enp134s0fonp0
172.0.1.2 172.0.1.1

enp134s0finp1 enp134s0finp1
172022 172.0.2.1

COBbLITHA

Bpems Onucanue

A May 25, 2023, 6:57:21 PM Enclosure lamp #7 is turned off
A May 25, 2023, 6:42:07 PM Enclosure lamp #7 is turned off
A May 25,2023, 6:42:04 PM Enclosure lamp #5 is turned off
A May 25,2023, 6:40:05 PM Enclosure lamp #7 is turned on
A May 25,2023, 6:40:04 PM Enclosure lamp #5 is turned on
A May 25, 2023, 6:19:12 PM Enclosure lamp #20 is turned of f

A May25,2023,6:19:09PM  Enclosure lamp #19 is turned off

Puc. 3.78. [lnarHocTuka MHTEPKOHHEKTa KOHTPOJ1/1epOB

[narHocTMka MHTEPKOHHEKTa OTOOpaXKaeT COCTOSHME CeTeBbIX MHTepdencoB u
coeanHEeHU KOHTponnepoB. UHTepdenc AMarHOCTUKU UHTEPKOHHEKTa BKJIKOYaeT
XXYpHan AWarHoCTUKKM, OTPUALTPOBAHHbIA MO COObLITUAM, CBfAI3aHHbIM C
WHTEPKOHHEKTOM.
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3.12. XXypHan

XXypHan cobblTuin oTo6pa)kaeT AmarHocTuyeckue cooblieHnss CX[, (puc.
3.79)

COCTOAHME > COBbITHA 0 & @ vaom [>

Bpems Onucanve
A May 25, 2023, 8:19:15 PM RAID status changed to REBUILD

A May 25, 2023, 8:19:13 PM RAID status changed to REBUILD

A May 25, 2023, 8:18:54 PM Thin pool bb811962-1ad1-4b36-947c-246d9edaba98 metadata write success

May 25, 2023, 8:18:54 PM Added 1 reserved disks.

A May 25,2023, 818:53PM Dataplane entity created successfully

A May 25,2023, 81850 PM Dataplane entity created successfully

A May 25, 2023, B:18:49 PM Dataplane entity created successfully

A May 25, 2023, 8:18:49 PM Dataplane entity created successfully

A May 25,2023, 8:18:48 PM Dataplane entity created successfully

A May25,2023,8:18:48 PM Dataplane entity created successfully

A May25,2023,8:18:47 PM Dataplane entity created successfully

A May2s, 2023, 8:18:47 PM Dataplane entity created successfully

A May 25, 2023, 8:18:47 PM Dataplane entity created successfully

& May25,2023,81845PM  Dataplane entity created successfully

Puc. 3.79. O6wyumii xypHan cobbiTui

XypHan co6bITUIA MOXET ObiTb OTPUIbTPOBAH OTHOCUTENIbHO COObLITUN,
Kacarowmxca KoHKpeTHoro pasgena CX/[. JocTynHbl cneayrowme GunbTpoBaHHbIE
YXYpHarsnbl COBbITUN:

XXypHan cobbITuin nyna;
XXypHan cobbITuin ToMa;
XXYpHan rpynnbl XOCTOB;
XypHan iSCSI uenen.

[ns Toro, 4to6bl BbI3BaTb (WUILTPOBAHHDbIN XXypHan CO6bITUIA, HEO6XOAUMO
Bbl3BaTb €ro U3 KOHKpeTHoro pasaen CX/.

3.13. O6HoBneHue MO

CX[L ponyckaeT ocyuecTtBneHme ob6HoBneHne [0 wu3 rpadwuyeckoro
nHTepdeiica (puc. 3.80)
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OBCNYXUBAHHUE O & @o=in >

NEPE3ATPY3KA CMCTEMBI

NEPE3ATPY3IUTH

OBHOBNEHWE NO

Tekylian BepCHA 1.0-SNAPSHOT-2023-05-23-B885

(3

O6Hoenenme NO BbiGepuTe daitn

Puc. 3.80. AnarHocTnka MHTEPKOHHEKTa KOHTPOJ1/1epOB

Ona o6bHoBneHunss CX[, Heo6xoAUM ynakOBaHHbIA apxvB C aKTyaslbHOW
Bepcuen M10.
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Jlto6on HocuTenb MOXET nepecTtaTb pabotaTb. Hanbonee 6naronpusiTHbIN,
ANarHoCTUpyeMbl Crlydal OTKasa HOCUTeNs, ABMSETCA MOJIHbIM OTKas, a He

Jerpagauusi, Npu KOTOpo HOCUTENIb MOXKET paboTaTb XYXe, YeM HYXKHO.

B cny4yae noJjIHoOro oTka3a HocuTend, CuCteMa €ero rnepectaHeT BUAETb (pVIC.

4.1).

0x58ce3Bee2251a06d 15
0x58ce38ee2251a091 16
Ox58ce3Bee2251a0c1 17
0x58ce3Bee2251a095 18

0x58ce38ee2251a0ad 19

BecTrpoeHHan

Ox58ce3Bee2251a085 20

Puc. 4.1. OTka3 HECKOJIbKUX HOCUTE1IEeN

1.46 T6

1.46 T6

1.46 T6

1.46 TG

1.46 TG

1.46 TG

%o}
20
¥o!
o)
¥o!
o)

KIOX1A

KIOXIA

KIOXIA

KIOXIA

KIOX1A

KIOX1A

KPM61VUGTT60

KPM61VUG1T60

KPM61VUG1T60

KPM61VUG1TE0

KPM61VUGTT60

KPM61VUGTT60

55D

ssD

ssD

ssD

55D

55D

B TakoM cnyvae, eciim HocUTeNb y4acTBoBan B GopMMUPOBaHMUM AUCKOBOW Fpynmbl,
Takas AMCKOBas rpynna nepenaeT B pexuMm aerpagauun (puc. 4.1).

nynabl +
Nyn Crary
VG PUOT  Online

N2 rpynnbi Ancka

B roynat

B rmymnaz

o Pu02  Online

Ne rpynnbi Ancka

B roynat

B rmymnaz

o PUD3  Online

& PuD4  Online

RAIDS

* Degraded

* Degraded

RAIDS

RAIDS

Puc. 4.1.

Towkni

Tonk

i TOM

Wit Tom

1024

1024

1024

1024

43776

43776

3

MToro

43776

43776

3

3

Kaw Ha 3anucs (M6)

Boipao3ni3 @ @ @

Boibpao3ni3 @ @ @

Orcyrerayer

Boipao3ni3 @ @ @

Boibpao3ni3 @ @ @

Orcyrerayer

100

100

Koutponne

Kot

Kot

HTpONA

HTpONN

ep 1

ep 1

[pynna AMCKoB B pexxume gerpagaumnm

40076/ 582T¢
—

40076/ 582T¢
——

08.08.2023 14:45:13

08.08.2023 14:46:06

08.08.2023 14:49:54

08.08.2023 14:50:23

B XypHane cobbiTuit 6yfeT OTO6GpaXKeHO COO6LLEHWe O Aerpajauuu LUCKOBOM
rpynnbl (puc. 4.2).

A 0082023165208

RAID status changed to DECRADED

Puc. 4.2. [lerpagaumnsa aMCKOBOW rpynribi

eI = XK/1I04YU.pgh
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OuyeBMAHO, YTO B TAKOM CJlyyae cucTeMa MOTpebyeT 3aMeHy HOCUTESNS.
Bo3MOXHbl ABa BapuaHTa, 60 cucTeMa BO3bMET B KayecTBe HOBOIro HOCUTENS
OAVH U3 [OCTYMHbIX B pe3epBe, IM60 MOTpebyeTcs OCYLEeCTBUTb (U3NYECKYHO
3aMeHy HocuTtens. CHavyana Heo6XxoAMMO U3BJeYb OTKasaBLWWiA HocuTenb ( pasa.
3.4.4), panee Heob6xoaumo Ao6aBUTb HOBbIA HocuTenb (pasa. 3.4.3). B Takom
cny4yae HOBbIM HOCUTENSAM 6yayT NpUCBOEHbI HOBble agpeca (puc. 4.3).

nynel + o QO E @wem [
Myn Craryc Yposens RAID Tun Toma Makc. kon-80TomoB  Paamep rpynne: Kowna 3anuce (M6)  Kowtponnep Mcnonesosano/Beero  Cospan
Vo, PUD1  Online. RAIDS TorKnii Tom 1024 3 100 KouTponnep 1 pREALEACE 08.08.2023 14:45:13
Ne rpynnel gucka Crarye uroro
V Fpynna 1 ® Degraded 437T6  Buibpano3us3 @ @ @
1D c Cep EwmxocTs nytn NponssoauTens Mopens ™
© Ox58ce3Bee2251a0d1 0 0x58ce3Bee2251a0d1 146 T6 20| | monnep 1: fdevssdah (A KPM61VUG1TE0 ssD
_ 0x58ce38e225120d5 1 0x58ce3Bee225130d5 1466 2@ Kormeomepnjdesy KPM61VUGTTE0 )
§ 0x58ce38ee22512029 2 0x58ce3Bee2251a029 146 T6 20 KIOXIA KPM61VUGTTE0 ssD
VQ Fpynna 2 ® Degraded 43776  Bupawo3ms3 © @ @
[ Cror Cepun Ewocts nyti NpoussoauTens Mopens Tun
Ox58ce3Bee22448111 3 0x58ce3Bee22448111 146 T6 2 ® KIOXIA KPM61VUGTT60 ssD
o Ox58ce38ee22448129 4 0x58ce3Bee22448129 1466 2 ® KIOXIA KPMG61VUGTT60 ssD
:E Ox58ce3Bee22448115 5 0x58ce3Bee22448115 146 T6 20 KIOXIA KPME1VUGTTE0 ssD
8 reaw Orcyrcrayer

Puc. 4.3. [lpucBoeHne HOBOIro agpeca 4/11 HOBOro HOCUTESIS

4.2. OTKa3 KOHTposiepa

OTKas 0ofHOro U3 aKTUBHbIX KOHTPOJIIEPOB MPUBOAUT K Nepeaayun nysos,
06CNny)XXMBaeMblX  OTKasaBLWWM  KOHTPOJIIEPOM  aKTUBHOMY  OOCTYMHOMY
KOHTPOJINEpY.

MNpy oTKase KOHTPOJIIEpa OCYLLECTBNAETCA aBapuiiHbIi c6poc Kalen (pasa.

2.7.2).

4.3. OTKa3 ceTU UHTEPKOHHEKTa

OTKas CeTV UHTEPKOHHEKTa ABAETCS Cepbe3Hoi NPo6aeMO, 03HavatoLLe
0TKa3 BCEeX AOCTYMHbIX pe3epBMpPYyeMbIX COeANHEHWIA. TaK KakK Ny 06Cny>KMBaeTcs
OZHUM M3 aKTUBHbIX KOHTPOJIIEPOB, K/IMEHTbI ByeT NpoAo/mKaTb 06CyXXNBaTbCH,
O[lHAKO CUHXPOHM3aLMUA [aHHbIX npekpatutbea (pa3g. 2.8.2). B Takom cnydae
KOHTPOJNepbl 6yayT OXuaaTb BOCCTAHOBMIEHWUA XOTS 6bl OLHOIO UX COEAVHEHWIA
AN NPOAOIIXXEHUSI HOPMaJIbHOM PaboTbl O6CNYXKMBAHUS.

B pexxMme 0TKa3 MHTEPKOHHEKTA, eCNN OTKaXeT KoHTponnep (pasgen. 4.2)
JaHHble KNIMeHTa 6yayT yTpayeHbl.
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4.4. OTKas ceTu gocTtyna

OTkas cetun AOCTYyNa ABJIAeTCA Cepb63HOI7I r|po6neM017|, O3HavaroLLlen oTkas
BCeX [OOCTYMHbIX pe3epBUPYEMDbIX coeguHeHun. Takonm oOTKas npmBenetr K
HEBO3MOXXHOCTHU O6CJ'Iy)KVIBaHVIFI KJINEHTOB.
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5. BapuaHTbl npuMeHeHus

5.1. TunoBble KOHpUrypaumm

TunoBble KoHPUrypauum CX/ BKAOYAKOT criegyrowme TUnbi:

mManoro o6bema (K1);
cpepHero o6bema (K2);
6onbLuoro o6bema (K3);

Kaxxaaa KoHUrypaLuss MOXeT COCTOATb U3 CieAyHoLIUX BapuaLuii:

e Ha ocHoBe MexaHu4yeckux auckos (ALL-HDD);
e HaocHoBe TBepaoTesnbHbix HakonuTenen (ALL-FLASH);
e rn6puaHble (HDD+SSD);

KoHdurypaumm MoryT oTnn4aTbCsi HalM4MeM BCTPOEHHOM AWCKOBOW MOJSIKW UK
NPUMEHEHNEM BHELLHUX NoAKHoYaeMblX MOMOK.
5.1.1. KoHdurypauusa manoro o6bema

Tunoeblie kKoHdUrypaumm CX[, manoro o6bema BK/IHOYAOT CrieaytoLme:

KOHUrypaums LenMkom ns TeepaoTtenbHblx HakonuTtenei (all flash, SSD);
KOHUrypaums LenMKom n3 MexaHudyeckux Hakonutenei(all HDD);
KOHdUrypaums rubpuaHas (SSD+HDD);

Tunosas KoHdurypauus CX[, manoro o6bema, COCToALLasA MOJIHOCTbIO U3
TBepAoTeNbHbIX SSD HakonuTenew, BbIrSANUT creaytowmnm o6pasom (puc. 6.1).

[ele o]

Aquarius T52 - ALL FLASH

Q o e
o H
O o

WHTepKoHHeKT

| =& = -

KnneHtckuit

i [ ssp SSD
24x1,92TB S5 24x7,86TB
- 46TB - o 184TB
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TunoBasa koHdurypaums CX[, manoro o6bema, COCTOsALWAA MOSHOCTbIO U3
MexaHuyeckmnx HDD HakonuTenewn, BbIrMsSAUT cneayowmum o6pasom (puc. 6.2).

[le o]

Aquarius T52 - ALL HDD

Q 5
(m]
1)( CPU = 2x25GbE

Q o
° :
O o

KnueHTckuit

I = = =

HOD | 24x12TB i i | HD | 24x16TB

&Y 2s8rB &Y 384T

Puc. 5.2. ALL HDD x 24

Tunosas koHdurypauns CX[, manoro o6bema, cocTosast U3 MexXaHn4yeCcKmnx
HDD u TBepaoTenbHbix SSD Hakonutenew, BbIrAAUT creayolwmnmM obpasom (puc.
6.3).

Aquarius T52 - [uépugHblin
S :
O
G 5 ¢
O o
g WHTepKOHHEKT

Ny | == e

o0o0o0

= KnueHtckuin

1x |3cpu 2S£k 2x25GbE

o

Ansa kawa

HDD 20x12TB : EISSIDZI 4x7,86TB
BB
&) 240TB - 32TB

Puc. 5.3. Tnépug x 24

5.1.2. KoHdurypauusa cpegHero o6bema

Tunosble koHGUrypaumm CX/ cpegHero o6bema BKJIHOYAOT CeaytoLme:
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KOHUrypaums LenMkom ns TeepaoTtenbHblx HakonuTtenei (all flash, SSD);

KOHMUrypaums LennmkoM n3 MexaHudeckux HakonuTtenei (all HDD);
KOHUrypaums rubpuaHas (SSD+HDD);

TunoBasa koHpurypauma CX[, cpeaHero o6bema, cocTosLLasi MOSIHOCTbIO U3
TBEpAOTeNbHbIX SSD HakonuTenen, BbIrMAAUT crieayoLmMm o6pa3om (puc. 6.4).

Aquarius T50 - ALL FLASH

Puc. 5.4. ALL Flash x 48

Q o o EKOHd)MpraLWIH KOHTponnepa
oe i
= KnueHTckuin
1x [q4cpu e 2x25GDbE
e 5
o
0O o
WHTEPKOHHeKT
128cb |0000 4x10GbE
333333333223333333333133
DSSDD 48x1,92TB I:SISID:I 48x7,86TB
oo oo :
lollo)lollo)lollo)lolo)lellele]le]le)le]le)lele)lolo)lolo)lo)lo]le) - o 92TB - o 368TB

TunoBasa koHpurypauma CX[, cpeaHero o6bema, cocTosLast MOSIHOCTbIO U3
MexaHuyeckunx HDD HakonuTenew, BbIrMsSAUT cneayowmum o6pasom (puc. 6.5).

Aquarius T50 - ALL HDD

Q g o EKOHd)MI’ypaLWIH KOHTposinepa
oo :
= KnueHTckuin
_ 1x [qcpu S 2x25GbE
Q o
o
0 o
VHTEPKOHHEKT
128cb |0000 4x10GbE
LSBJ SR G (2] (o3| S| B € CoRY o | 3] KB o Ko | o3 o0 CoB) ol | K3 2 CER1 S | 3 =)
IREREEREREEREENEREER R 48x12TB 48x16TB
: o o)
Lllelelele)le)le)le)le)lelellelle)lo)le)le)lellellele)lo)lo) o) o) & 576TB &) 768TB
Puc. 5.5. ALL HDD x 48
Tunoaa kKoHowurypauma CXJ[, cpegHero o6bema, cocTosilaa U3

MexaHudyecknx HDD u TBepaoTenbHbix SSD HakonuTenen, BbIrNaguT cnegyowmm

o6pasom (puc. 6.6).

eI 7= XK/1I04YU.ph
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Aquarius T50 - TnépuaHbIi

e o
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O o
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KoHdurypaumsa KoHTponnepa

Knunentckuit
1x |3cpu e n 2x25GbE
= WHTEPKOHHEKT
128cb (0000 {ioinl|  4x10GbE
N ERENNEN] ) | CNEREEN)

________________________________________ e S
HDD i SSD .
40x12TB EIEI 8><7,86TB§

&) 480TB - - 62TB

5.1.3. KoHdurypauus 6onbLuoro o6bema

Tunoeble KoHOUrypaumm CX/, 601bLOro o6bemMa BKAKOYAKOT CleayoLne:

KOHUrypaums LenMkom ns TeepaoTenbHblx HakonuTtenei (all flash, SSD);
KOHUrypaums LefIMKoM 3 MexaHudyeckumx Hakonutenei (all HDD);
KOHUrypaums rubpuaHas (SSD+HDD);

Tunosas KoHdurypauusa CX/[, 6onblioro o6bema, CoCTosALLaa NoJIHOCTbIO U3
TBepAoTesbHbIX SSD HakonuTenew, BbIrSANUT creaytowmnm o6pasom (puc. 6.7).

Aquarius T50 - ALL FLASH
G o
O o
e it
O o

gsop 60x |.).[.].

KoHdurypauusa koHTponnepa

1x CPU

128cGb (0000

Puc. 5.7. ALL Flash x JBOD 60

eI 7= XK/1I04YU.ph

KnneHTckuit
& 2x100GbE
= WHTepPKOHHEKT
4%25GbE
S0 | 60x7,86TB
OO :
- < 460TB
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TunoBas KoHdurypaums CX[, 6onbworo o6bema, coctosLasa nosHOCTbIO U3
MexaHuyeckunx HDD HakonuTenewn, BbIrSAUT cnegyowmum o6pasom (puc. 6.8).

Aquarius T50 - ALL HDD

Kel

0o
ooo

Knnentckuit

2% |3 cPu 254 2x100GbE

[l ele)

WNHTEepKOHHEKT

( e o
[}
128Gb 0000 RDMA 4x25GbE

gsop 60x |||, -

)|

HOD | gox12TB | i | M0 | g0x16TB

&Y 720m8 1 &Y 9601B

Puc. 5.8. ALL HDD x JBOD 60

KoHdurypaumm cxA 60NbLIOro obbema MoryT KOMMieKToBaTbCA
pasHOO6pasHbIMM AUCKOBbIMU Monkamu. Kaxpasi guckoBas Mosika MOXET ObiTb
NMOJIHOCTbIO YKOMMJ/IeKTOBaHa:

e TBepaoTenbHbiMU SSD HakonuTensamu;
e MexaHundyeckumun HDD Hakonutensamu;
e nbpuaHoON kKoMnoHoBkoi (SSD+HDD).

[lonyckaeTcsi pa3Hoo6pasue KOMMJeKTaLuii AUCKOBbIX NOsoKbl (puc. 6.9).

12TB 1,92TB 7,86TB
2x100GhE | ex2sbE | [7200TB | 115278 | 4600TB

Puc. 5.9. PasHoobpasune JBOD koHpurypawmi
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6. NMponsBoaUTENBHOCTb

6.1. MsmepeHMe npou3eoanTe/IbHOCTU CUCTEMDI B LI€JIOM

6.1.1. KoHdurypaumusa K1 SSD

na Tecta MUCNOJIb3YETCA crieayroulas KOHCI)VII'ypaLWIﬂ cTeHpa.

e [lBa kKoHTponnepa CX/,;
e OaWH Harpyso4Hbl cepBep;

KoHdpurypaums koHTponnepa CX/;:

CepBep AkBapuyc T52 D424BJ (AMINP.466539.810);
24 x SSD 1,6TB KIOXIA PM-V ( KPM61VUG1T60);

2 x 25 GbE (MHTepKOHHEKT);

4 x 25 GbE (knueHTbl);

KoHdurypaums Harpyso4yHoro cepeepa:

e Cepsep Akapuyc T50 D110CF;
e 2 x25GbE;

KoHdurypaums cteHaa

RAIDS 2+1;

Tvn TOMa - TOHKUIA;
Pasmep 6noka - 4k;
KonunyectBo LUN - 32;

Jlornka KoHdurypaumm

TapreTbl 6epyTcsi NapaMu C OQHOIro KOHTPOJIIEpa HanpsaAMYHo;
O6pallieHne HanpAMylo K UWHTepdeiicaM BTOpPOro KOHTpossiepa He
MPOUCXOAMT;

e HarpyxaeTcs TO/IbKO OMH KOHTPON/IEp, He 3a[eiCTBYSl BTOPOI KOHTPOIep
N UHTEPKOHHEKT;

e TapreTbl 6epyTbCsA  LefieHanpaB/ieHHO C  WHTepdencoB  NepBoro
KOHTpONNepa;
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HarpysouHbli1 cepBep
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O o
Puc. 6.1. Cxema CX/] 6e3 komMMyTaTopa
Number of targets 2 4 6 8 10 12 14 16 18 20 22
randread_4k32 (k IOPS) 129 | 252 | 339 | 41 445 | 493 504 | 491 567 | 592 | 603
data flow (Gbps) 4.4 8.6 11.6 | 144 | 1568 | 17.2 | 181 | 180 | 20 208 | 21
randwrite 4k32 (k IOP5) | &3 117 | 165 | 208 | 229 | 254 | 277 | 296 | 272 | 300 | 298
data flow (Gbps) 2.2 3.9 55 6.9 7.6 8.5 9.2 9.9 100 | 100 | 10
Puc. 6.2. Pesynbtatbl Harpy3sku K1
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500+ /____ L
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400 i ==
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200 / /"'f:.—:i ==
150 / //_—/J -
ood —
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504
0 T T T T T T T T T 1
2 4 <] 8 10 12 14 18 18 20 22
LUNs
. randread_4k32 (k IOPS) . randwrite_4k32 (k IOPS)
Puc. 6.3. Pesynbtatbl Harpysku K1, rpaguk
lMukoBasi Nnpon3BoAUTESIbHOCTb:
73
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e YTteHue - 600k IOPS;
e 3anucb - 300k IOPS;

Jlornka KoHburypaumnm

e TapreTbl 6epyTcsi MONapHO CUMMETPUYHO C [IBYX KOHTPOJIIEPOB;
e (Ob6ecneuynBaeTca CUMMETPUYHANA Harpyska Ha 06a KOHTPONepa;

CX/[], c koMMyTaTopom HarpysouHbiit cepBep

_[[Q ]}: Targets
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L Targets

Puc. 6.4. Cxema CX/] c KoMMyTaTopom

Number of targets 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

randread_4k32 (k IOPS) 135 | 254 | 355 | 408 | 471 505 | 531 557 | 569 | 592 | 606 | 594 | 610 | 577 | 823 | 619
data flow (Gbps) 45 | 9 123 | 148 | 165 | 17.9 | 19.2 | 186 | 20.2 | 204 | 227 | 214 | 23 215 | 235 | 234
randwrite_4k32 (k IOPS) | 70 130 | 185 | 236 | 290 330 | 365 | 400 | 426 | 452 | 481 507 | 534 | 560 | 582 | 593

data flow (Gbps) 24 |5 6.2 7 9.6 11 121 | 133 | 141 15 159 | 168 | 17.7 | 186 | 193 | 197

Puc. 6.5. Pesynbtatbl Harpysku K1
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BbiBop,
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LUNs
. randread_4k32 (k IOPS) . randwrite_4k32 (k IOPS)

Puc. 6.6. PesynbTtatbl Harpy3ku K1, rpagpuk
BbiBogpbl:

e [1NOTHOCTb NOTOKA AAHHbIX CYMMWpOBaHa ANs ABYX Yy3/10B, TO €CTb NMOTOK
AaHHbIX ABMAETCA CYMMOM NOTOKOB C NEPBOro 1 BTOPOro KOHTPO/NEP];
e BbiBOgMTCA CyMMapHasi MponyckHasi Cnoco6HOCTb, HeobxoguMmasa Ans
nepegayn AaHHbIX C YyKa3aHHOM NPOU3BOAMUTENBHOCTLIO;
e [lapannenbHoe UCNONb30BaHUE ABYX KOHTPONEPOB NPUBENO K YBETUYEHUIO
CKOpPOCTM B 2 pasa.
e TakoW pesynbTaT O3HA4YaeT, YTo:
O  ANA YTeHMA QOCTUrHYT Npeaen UCMNosib30BaHUS CETEBOM NOACUCTEMDI;
o Ana 3anucu, B npeabiaywem TecTe Obln AOCTUrHYT npegen
NPOU3BOAUTENBHOCTU  OUCKOBOM  MOACUCTEMbI, W 3@ CcYeT
6anaHCUMpPOBKM 3anucu Mexay [OBYMSI KOHTPOJUIepaMu CKOPOCTb
3anucu yBenuuunacb BaBoe.

lMukoBas Nnpon3BoAUTESIbHOCTb:

e YTteHue - 600k IOPS;
e 3anucb - 600k IOPS;
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