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[TTABA 1. Ob 9TOM PYKOBOZCTBE

B pykoBoAcTBe npefcTaBfeHa MHPOpMaLMs MO HACTPOMKE N yNpaBIeHNIO CUCTEMOW XpaHeHUs AaHHbIX

Ha nporpaMMHoM obecnedeHnn RAIDIX 5.2.4.
PyKOoBOACTBO NpefHa3Ha4YeHo 415 aAMUHNCTPATOPOB CUCTEMbI.

YTO HOBOIO

Pepakuna WMN3meHeHuns

Hata
BHECeHUSs
N3MEHEeHMS

1 LOKYMEHT co3aH.

2 [lo6aBneHbl yBeOMIEHMSA O TOM, 4TO onumm nuueHann «NVMe-oF»,
«Pennukauus», «Ontummsatop SAN» 1 «QoSmic» HeOCTYMHbI AN
npuobpeTeHns B aTo Bepcum M0,

3 J1onofIHeH CMMCOK C onMcaHnaMu rpadrkoB TPACCUPOBOK.

4 B rnaBy HacTpovika npaB AoCTyna A5 nosb3osatesnes v rpynn (cTp. 129)

fob6aBneH pasgen "MannupoBaHue nokanbHbix 1 AD-nonb3oBatenei n rpynn'.

[o6asneHa rnasa [lapameTpbl NFS-cepBepa (cTp. 123).

B rnaBy PectpavinuHr RAID (cTp. 46) no6asneHa nHhopmMaumsa o

HeO6XOﬂ|/IMOCTl/| aKTyanm3aunn MeTagaHHbIX Ha JUCKax nocrie peCTpaMnMHra.

[lononHeHa nHGopmMaLms B rnaBe HacTporika noaxknroYeHus VBl (ctp. 178).

B rnaBe CuctemHbIvi anck (cTp. 210) ncnpaBieHo onvcaHme yBeaoMIIeH s
019 CUCTEMHOIO AMUCKa O 3anO/IHEHHOCTW BblLe 95%.

B rnaBy HacTpovika o6beanHeHns KaHaaos (Channel bonding) (cTp. 186)
no6aBneHa pekoMeHaaums Ana nonmtukn RR.

5 [ononHeHa nHbopmauus B rnase Mmnopt RAID (cTp. 204).

B rnaBy HacTpovika yBegoM/IeHnit 0 COCTOSHMM cucTemMbl (cTp. 192)
[06aBNEHO ONMcaHne CUCTEMHbIX YBEAOMIEHWIA.

B rnaBe HacTpolika o6beanHeHns kaHanos (Channel bonding) (ctp. 186)
YTOYHeHbI pekomeHgaummn ana RAID 1 LUN B COCTOAHWM He 3arpysxeH.

[o6aeneHa rnaBa CKpbITOe NOBPEXAeHMEe AaHHbIX (CTP. ).

6 B rnaBy YrnpassieHue obimmu nankamu (cTp. 124) nobasneHa nHbopmaums o
NoKyMeHTe «HacTpoiika OC 1 nnaThopMm BMPTyanmaaLmm» ¢ HacTporkom NAS
Ha KJIMeHTax.

B rnaBy YnpaBneHue 710KaibHbIMU [10J1b30BaTENSAMU U TRYINamMum (CTD. 737)
ﬂ,06aBﬂeHa I/IHq)OpMaLlI/IFI 06 OorpaHn4yeHndax Ha BBOANMbIE 3HaYEHNA.

7 B rnasbl CuHxpoHumsauus Persistent reservation (ctp. 167) n PekomeHzaumm
10 PeLEHNO BO3MOXKHbIX pobaem (cTp. 233) nobaBneHa peKoMeHJaLms
NS pelleHns NpobaeMbl, CBA3aHHOM C CUHXPOHM3aLmen PR.

I3aMeHeHa CTPYKTYpa rnaBbl 3arpysKa xxypHana cobbiTuii (cTp. 227).
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Pepakuusa WameHeHus HaTta
BHeCeHus
N3MeHeHus

8 AKTyannampoBaHa MHbopMaLms 06 obpalleHn B OTAEN NOAAEPIKKM. 06.12.2024

9 B rnaBy [logkaroyerue o LDAP (cTp. 121) nob6aBneHa MHbopmaLmmn 06 16.01.2025

OrpaHu4yeHnn kKomMaHabl nas user show -t | dap.

B rnasy PectpavinuHr RAID (cTp. 46) no6aBneHo orpaHnyeHne Ha samMmeHy
anckoB B RAID BO BpeMs pecTpannmHra.

3MeHeHa CcTpyKTypa v fo6aBneHa HoBast MHbopMauuma B rnaBy PacluvpeHue

LUN (c1p. 82).

10 B rnaBy HacTpolika ceTeBbix napameTpos cuctemsl (cTp. 180) nobaBneHa 17.02.2025
MHGMOPMaLMS O HACTPONKE CTaTUYECKMX MapLUPYTOB.

11 B rnaBe PectpavinuHr RAID (cTp. 46) yTOUYHEHBI TPEGOBAHUS M OCOH6EHHOCTU 14.04.2025
pecTpannuHra n pecansa RAID.

12 B rnaBbl HacTpovika npasui MackuposaHus (cTp. 84) v CosgaHue 21.04.2025
ISCSl-Taprerta (cTp. 144) no6aBneHa pekoMeHgauma 06 ynpasneHunm
COOTBETCTBYHOLMMU DYHKUMAMM B MEPUOA HaUMeEHbLLIEN Harpy3kin Ha CX/.

13 B rnaBe CosgaHume RAID (cTp. 30) yTOYHEHbI peKoMeHAyeMble 3Ha4YeHMs 14.05.2025
ONA napamMeTpa «Pasmep kawa RAM»,

14 B rnase PectpavinuHr RAID (cTp. 46) ncnpaBneHo 3Ha4YeHe He06X0AMMOro 24.06.2025
MVMHWUMarbHOMO KONMYeCcTBa ANCKOB And pecTtpanuHra ERA RAID 10.

Kak opraHn3oBaH JOKYMEHT

NHMopMaLMio MO MHTEPECYHOLLMM BOMPOCaM Bbl MOXETE HalTK B CeaytoLLmx rnaBax:

1. 0630p Beb-NHTEPDENCA: HaBUraLms, Bblbop A3blka, BU3apabl, cnmcok RAIDIX-cuctem.
2. BbICTpbIN CTapT: co3aaHne paboyer CX/ ¢ HaCTpoMKamMm N0 YMOMYAHNIO.
3. PaboTta ¢ RAID: xapakTepncTunku, cosgaHne 1 yaaneHune, CKaHMpoBaHue LieIoCTHOCTK, HaCTpoKKa oc-
HOBHbIX MapaMeTpOoB, Nepesarpyska, Murpaums.
4. [lononHuTenbHble napamMeTpbl RAID: HacTponka nponssoanTensHocTH RAID.
. PaboTta ¢ anckamu: Habop pe3epBHbIX ANCKOB, 3aMeHa AMCKOB, CKaHMpoBaHue anckos, SM.AR.T.
6. PaboTa ¢ pazgenamu LUN: cosgaHve v yaaneHue, pacluMpenmre, npaBuia MacKMpoBaHMs, penmKauums,
SSD-KaLL.
7. PaboTa ¢ ceTeBbIM XpaHWUIMLLEM AaHHbIX: 06LLasa nanka, nosnb3oBatenn n rpynnbl, SMB, NFS, FTR, AFP,
KBOTa.
8. PaboTta ¢ MHMUMaTOpaMu 1 MHTepdencamMn: anmac MHULMATOPa; YCTaHOBMEHHbIE CECCUM, afanTepbl
InfiniBand, Fibre Channel, iSCSI, iSER, QoS, NVMe-oF.
9. PaboTa ¢ ontummnzaTopom SAN: NOAKIHOUEHNE K OTKAOYEeHWe, ynpaBneHne SAN-auckamum B DC-cucTe-
Me, Mpokcupyembin LUN.
10. HacTpoiika cuctemsbl: yanbl, pexxum paboTbl (OAHOKOHTPONEPHbIV UK ABYXKOHTPONNEPHbIN), Nepe-
kntoueHne y3nos (failover/failback), nuueHsuns, ceTb, Bpemsi, COXpaHeHne 1 NpuMeHeHne KoHdUrypaumm
CUCTEMbI, OTMNpaBKa yBeAOMIEHWI O COCTOAHUN CUCTEMDI.

(€}
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11. MOHUTOPUWHT paboTbl CUCTEMbI: AAaTHNKKW, MPON3BOANTENBHOCTb, MHTEP®dENC KOMaHAHOM CTPOKM, XXYp-
Han cobblTUM, NOr ONOBELLEHN O COCTOAHUN CUCTEMBbI.

12. PekoMeHAaLUmmM No peLleHmo BO3MOXHbIX MpobeM: onmncaHme BO3MOXHbIX MpobaeM 1 Cnocobbl Ux
peLleHns.

CornatueHus no oMopMNIeHUo

[nsa npefcTaBneHns pasiMyHbIX TEPMUHOB M Ha3BaHM B JOKYMEHTE UCMOJb3YHOTCS CrieayroLme WpudThl
n opMaTMpOBaHME:

WpunoT Ncnonb3oBaHune

Mony>XupHbIn HasBaHus MHTepaKTUBHbLIX 31emeHToB GUI, 3Ha4eHnA NapaMeTpoB U YCIIOBHbIE
3aronoBKu.

Kypcus AKLEHTbI, TEPMUHbI, HA3BAHNA JOKYMEHTOB, NyTK A0 (HanioB, Ha3BaHWA pa3aenos
B GUI.

LiBeTHOM OnucaHHble MHCTPYKLMW BbIMOAHAKOTCH A5 ONPedenéHHbIX CUTyaLunii U

KOHMUrypaumi 060pyaoBaHus.

HHHHHHHHHHHH KomaHabl 1 KOMaHOHble YTUNNTbI, MapaMeTPbl KOMaHI.

A63aLibl B TEKCTE, COAEPIKALLIME BaXKHYHO MHMDOPMALMIO, BblENEHbI CNEYHOLLIMM 06Pa30M:

© pumeyaHne — BbiaeneHHble TakKUM 06PA30M yKa3aHWUsA COLEPXKaT BasKHYHO MHHOPMALMIO.

© BHumaHue — BbigeneHHble TakM 06pPa30M YKa3aHWsA HaCTOATENbHO PEKOMEH/YETCS BbIMOMHATL
Ans obecneyeHns pabotocnocobHocT CX /.

OrpaHquHme NCIMOJIb30OBaHNA CTOPOHHEIO [0
O6HoBneHKe MO RAIDIX npon3BoANTCS TOMbKO NpW MOMOLLM CPeACTB OBHOBAEHNS, NpeaoCTaBNAEMbIX

KOMMaHwen Painamke. He Mcnonb3yinTe CTOPOHHME CPpefcTBa OOHOBEHUS U YCTAHOBKM MakeToB (yum,
rpm): 9TO MOXET MPUBECTU K HEMCMPABHOCTN CUCTEMbI U yTpaTe rapaHTun.

TexHn4eckas noaaep»ka

B rnaee paccmaTpuBaeTCa pasrpaHuyeHre 30H OTBETCTBEHHOCTU Mexay MapTHEPOM M OTAENIOM Mof-
JEPXKKMN PONAMKC NpU NPeaocTaBIeHnM TEXHUYECKON NOAAEPIKKN 3aKasumKy.

3aKa3uymk obpalllaeTcs 3a TEXHMYECKON Noaaepykko K nocTaBLimky CX/ (MapTHEPY) ans:
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RAIDIX= it

* yCTaHOBKM 1 06HOBeHMA 10 RAIDIX;
* aHanM3a COCTOAHMS anmnapaTHOro 060pyA0BaHNS, KyAa BXOOAT:

° IMarHOCTWKa COCTOSIHUS;
° NpoBepKa COBMECTUMOCTWY;

° MpoBepKa NPorpaMMHoOI KoHdUrypaLmnm 060pyA0BaHUS;
° MpoBepKa KOMMyTaLuy;

* 3aMeHbl 060PYAOBAHMS.

MocTaBLumk CX/ (MapTHEP) OCyLLECTBNAET:
* Bble3 K 3aKa34uKy;
* IMAarHOCTUKY:

© arnnapaTHOro COCToOAHNS,
© COCTOAHNA CUCTEMHOIO NPOrpaMMHOro obecnevyeHmns;

* npoBepKy KoHpurypaumm MO RAIDIX;
* c60p ANArHOCTUYECKOWN MHbOpMaLnK,
* 3aMeHy 060pyaAOBaHUS.

MapTHEpP ObpalLaeTcs B OTAeN NOAAEPXKKM PananKe B cnyvae HEBO3MOXKHOCTM YCTAaHOBUTb MPUYMHY HEMC-
NPaBHOCTM UMM HEBO3MOXHOCTM BOCCTaHOBNEHMS pabodero cocTosHus CX /. Mpu atom MNapTHEP npeno-
CTaBNSET COOPAHHYHO ANArHOCTUYECKYHO MHMOPMAaLMIO, B TOM YMCe ONMCaHNe NpeanpuUHATbIX AeNCTBNIA
Npu YCTaHOBEHNN HEUCNPABHOCTEN NN BocCcTaHoBNeHUM CX/I.

OTtoen nogaep>xkn PanamnKe ocyLLEeCTBASET:

* pacLUMpeHHbI aHann3 HEMCNPaBHOCTEN;
* copevicTme MNMapTHEPY NpY NCMPaBIEHUN CUCTEMHbBIX OLUMBOK 1 BOCCTaHOBEHMM paBoTOCMNOCOBHOCTH

CX.
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O MNMPOLYKTE RAIDIX

RAIDIX 5.2.4 — nporpaMMHoe obecneyeHne KoMnaHunm Pananke, peannayrollee nporpaMmHbiin RAID Ha
YPOBHe aapa onepauynoHHom cuctemol. RAIDIX 5.2.4 Nno3BOASET CO3[aBaTb BbICOKOMPOU3BOAUTENbHbIE
OTKa30yCTONYMBbIE CUCTEMBI XpaHeHUs AaHHbIX. [0 pacnpocTpaHaeTca B Buae obpasa onepaLmoHHO
CUCTEMbI C IMLIEH3MEN Ha NPeAoCTaBNEHHYH DYHKLMOHANbHOCTb.

RAIDIX 5.2.4 noaaep>xMBaeT 0JJHOKOHTPOJIIEPHbIN pexxinm paboTsl (Single-controller mode, SC-pexkinm, SC)
— 3a71eiicTBOBAH OANH y3en, N AByXKOHTposnepHbIi (Dual-controller mode, DC-pexkm, DC) — o6a y3na ak-
TUBHbI U MMET AOCTYN K eAMHOMY Habopy AUCKOB. NMoapobHee o DC cM. B rnaBe [IBYXKOHTPOIEPHbIN

pexum (cTp. 12).

HOST

ISCSI, iSER,
FC, IB, NAS

- — =
I

0

RAIDIX |

aaaaaaaaaa
""""""""
----------

oooooooooo
vvvvvvvvvv
oooooooooo

aaaaaaaaaa
ssssssmsns
sessssnsnss

..........
cccccccccc
aaaaaaaaaa

OllO|lO||©O

L _ _

Puc. 1. Cxema ogHOKOHTpOIEpHOro pexumMa pabotbl cuctembl RAIDIX 5.2.4

-— - -

RAIDIX DC

I SYNC |
| |

[ ol apmmymewergy [ ol
(o] WWNSEMETS [z of |
—— |
FC, IB, NAS NODE 1 NODE2 |
I I
HOST | (o [0 (o (o | I
I (o J(lo |(o Jlo | I

(o |lo |[o |l |
| (o |lo |(o J(o | |
| [o |{o | |0 | |
ENCLOSURE

L - - - - - _ - - - ___2J

Puc. 2. Cxema fBYXKOHTPOJINIEPHOIO peXxunma paboTtbl cuctembl RAIDIX 5.2.4
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RAIDIX 5.2.4 no3BonsieT peanm3oBaTb Kak ceTeBoe xpaHuamiLe agaHHbIx (Network Attached Storage, NAS),
TakK 1 ceTb XpaHeHus aaHHbIxX (Storage Area Network, SAN).

YnpaBreHne cMCTeEMOW OCyLLIECTBNSETCS Yeped Beb-mHTepdelic (aanee — GUI), a Takxke Yepes MHTepdeic
KoMaHaHo cTpokn (Command-Line Interface, CLI). OnucaHue ynpaBnsoLmx KOMaH cM. B CripaBoYHmKe
CLIRAIDIX 5.2.4.

[1BYXKOHTPOMNEPHbIN PEXNM

DC obecneynBaeT BO3MOXXHOCTb AOCTYNa K AaHHbIM MPW BbIXOAE U3 CTPOSA OAHOM0 13 y3n0B. OTKa30yCcTom-
YMBOCTb OHecrnevmBaeTCa 3a CHET Ay6AMPOBaHNSA annapaTHbIX KOMMOHEHTOB: ABa y3/a OAHOBPEMEHHO
paboTatoT B pexxmmMme AKTUBHbIN-AKTUBHbIN (Active-Active) n UMeroT AOCTYN K eANHOMY Habopy AMCKOB.

[ly6nnpoBaHue o6ecneymBaeT 3aLiuTy OT:

* BbIXx0/a U3 CTPOS annapaTHbIX KOMMOHEHTOB OHOMO y3na (Npoueccopa, MaTePUHCKOM nnaTbl, 610Ka
NUTaHUs, KOHTPOMNEPa, CUCTEMHOMO MCKA);

* O0TKa3a MHTepdelca NOAKIYEHNA K AUCKOBbIM NOSIKaM OAIHOrO M3 y30B (0Tkasa SAS-kabens, 1/0-
yCTpOWCTBA);

* BbIK/THOYEHNS MUTAaHNS OHOMO U3 Y3108,

* c6051 CUCTEMBI TN BOSHUKHOBEHMS OLIMBOK N0 Ha 0AHOM M3 y310B.

[Mp1 BOZHMKHOBEHMM OO0 N3 STUX CUTYaLMIA CUCTEMA BbINMONHNUT ABTOMAaTUYECKOE MEPEKITKOYEHNE Y3/10B
(failover), npenocTaBnAs aAMUHUCTPATOPY BO3MOXHOCTb YCTPaHUTb HEUCMPABHOCTb 63 OCTaHOBKM pa-
60Tbl cucTeMbl. MoapobHee cM. B pasaene [lepeksiroyeHme Y3108 n Murpaums RAID (cTp. 172).

© Orkas Beex nyTel nepefaym AaHHbIX OT UHULMAETOPA K OAHOMY W3 Y3/10B HE MPUBOAUT K aBTOMa-
Tnyeckomy nepekntodermto (failover). [ina 3alimTbl OT NOAO6HBIX CUTYaLMIA PEKOMEHYEM NOA-
KNroYaTh y3nbl CX/] Mo 0TKa30yCTOMUYNBbIM CXeEMaM CETU (Hanpumep, K IByM HE3aBUCUMbIM KOM-
MyTaTopaMm).

O6MeH nHhopMaLmeit 0 CocTosAHMM (MeTafaHHbIMIN) MeXy Y3namu ocyLLiecTBNseTcs Yepes heartbeat (no
kaHany Ethernet).

CUHXpOHM3aLMs Kalla Mexay yanamm ocyulectsnsetca no iSCSI, InfiniBand nnm SAS.

© Cunxponusaums no SAS He pekoMeHAYeTCs 418 UCMOMb30BaHWs, BbIBOAUTCA U3 SKCTyaTaLmm
W He 6yLeT AOCTYMNHa B cneaytoLlimx sepcunsix RAIDIX.

Brarogaps HannMuno Mexay yanammn IBYXCTOPOHHEN CUHXPOHN3ALIMM K3LLEN Ha 3aMUCh, YOANEHHbIN y3en
BCerja CoAep>XMT aKTyasibHYtO MH(MOOPMaLMIO O JaHHbIX B K3LLe NIOKaNbHOro yana. [pu BbIXoe 13 CTpos
O[HOrO y3na, BTOPOW NpO3paYvHo A9 KIMEHTOB 6epeT Ha cebsi BCHO HarpysKy BbllLe/Llero 3 cTpos yana.

© 18 KoppekTHOM paboThl cUCTeMbI B DC-pexKMme NCMoNb3ymTe yanbl C MAEHTUYHOM annapaTHoO
KOHbUrypaumen. Tunbl 1 MOAENM NPOLECCOPOB N afanTepoB, 0O6bEM OnepaTUBHON NaMATH y3-
NTOB CUCTEMbI AOMHKHbI 6bITb OANHAKOBBIMMU.

B RAIDIX 5.2.4 RAID moryT pacnonaraTbCs Ha y3nax aCMMMETPUYHO, NPY 3TOM Kaxkabi RAID 6yaeT akTu-
BEH TOMbKO Ha OAHOM M3 Y3/10B, Yepe3 KOTOpPbIM 1 ByaeT OCYLeCTBASATbCS A0CTYN K pecypcam RAID. Bbl
MOXKeTe BblbpaTb AN Kaxkoro cosaaHHoro RAID, kakor y3en 6yaeT ynpaBnsatoLLmMM, a Kakom pe3epBHbIM.

Kpome Toro, Ana pacnpefeneHna Harpysknm Ha CUCTEMY, Bbl MOXeTe Murpuposatb RAID ¢ ogHoro yana
Ha aApyron. lpun sToM MeHsieTca ynpasnsaowmin ysen ansg RAID. MoapobHee cM. B pasaene Murpauyms RAID

(cTp. 45).

KaykoMy Y311y CUCTEMbI MPU YCTAHOBKE Ha3HavaeTcsa cBoi IP-aapec (CM. AOKYMEHT MIHCTPYKLMS No ycTa-
HoBKe RAIDIX 5.2.4).
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HacTtpoiika DC-pexxnma (coeamHeHns no heartbeat) nponssoanTcst Ha 0AHOM 13 Y3710B Yepe3 Be6-MHTep-
deic nnn CLI. nsa KoHbUrypaumm Heobxoanmo 3HaTb IP-agpec BToporo yana. MNoapobHee 0 HaCcTponKe
DC c™m. rnaBy KoHpurypaumsi DC-cuctembi (cTp. 162).

REST API

O RAIDIX REST API

REST API (Representational State Transfer Application Public Interface) npegoctaBnsieT BHELLIHUM NpuIio-
YKEHMAM BO3MOXHOCTb 3anpaluvBaTh U O6HOBNATb AaHHble B MexaHn3aMe ynpasnenuns CX/ Ha 6a3se 10
RAIDIX. REST API npegoctaBnseT aaHHble 06 ob6bekTax 10 RAIDIX B hopmaTe JSON (JavaScript Object
Notation).

REST API Bepcuun 1.0.0 nogaep>xvBaeT onepaunm ayTeHTUdMKaumm 1 3anpoca ¢ NOMOLLbIO CTaHAaPTHbIX
MmetogoB HTTP POST u GET.

JokymeHTaumsa REST API
YT06bl OTKPbITbL AOKYyMeHTaumto REST API, B aapecHOn CTpoke BBeAUTE

<node_i p>/ api / docs

MpOCMOTP AOKYMEHTaLMM AOCTYMNEH 6e3 aBTopM3aLmn.

Hayano pa6otbl ¢ API
YT06bI BbINOHATL API-3anpochl, TpebyeTcs ayTeHTUGULMPOBATL MONb30BaTENS.
Monb3oBaTensmMm MoryT 6biTb:

* admin
* CUCTEMHbIE NONBb30BATENN C PONbIO "agMMHMCTPaTOP"
* CUCTEMHbIE NO/Ib30BATENM C PO/bIO "onepaTop”

Monb3oBaTensm ¢ posibko ‘onepatop” AOCTYMHbI TONbKO ayTeHTuduKaums n GET-3anpocsbl.
AyTeHTMdbMKaLWa peanm3oBaHa Yepes ceccun. Ceccusa UCTeKaeT nocne 15 MUHyT 6e3aecTBuS.

[Mpumepbl

3anpocbl MOTYT 6bITb BbIMNOSHEHbI MPAMO U3 OKYMeHTauun REST API, npn sToM 6yaeT nokasaH chopmMu-
poBaHHbIN curl-3anpoc (6e3 TokeHa ceccun). [MprMep MCNoNb30BaHUsA TOKEHa ceccum B curl-3anpoce cMm.
HWXe B npumMepax.
Mpunmep curl-3anpoca ayTeHTUdOUKaLNN:

curl -X 'POST" 'http://<node_ip>/api/auth' -H 'accept: application/json' -H ' Content-Type: application/json' -d

‘{"login": "adm n", "password": "<adm n_password>", "l|anguage": "en"}' --cookie-jar ./nysession

roe
. I mysessi on - NyTb A0 haina, B KOTOPbIV 6yAeT COXPaAHEH TEKYLLIMN TOKEH CECCUN.

Mpumep curl-3anpoca gnsa nonyyvexHnsa cnmcka LUN:

curl -X 'GET" 'http://<node_ip>/api/lun" -H 'accept: application/json' --cookie ./nysession

rne

. I mysessi on - NyTb A0 daina, B KOTOPOM COXPAHEH TEKYLLMI TOKEH CECCUN.
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FIABA 2. O530P BEB-MHTEPOEMCA

o [ns Hayana paboTbl C CUCTEMOW HEOOXOANMO BbIMNOSHNTL €€ YCTaHOBKY M HACTPOUTb JINLIEH3MIO.
MoapobHee cM. B JOKyMeHTe VHCTpyKLmMA no ycTaHoBke RAIDIX 5.2.4

© VYo6eantech, uTo B BeH-HBpaysepe paspeLleHo BbIMoHEHWE CleHapues JavaScript v BKtoYeHa
noaaep>ka cookies.

YT06bl OTKPbITb BEG-UHTEPHENC CUCTEMDI:

1. OTKpoKTe NtoboM NoaaepKMBaeMbli Beb-6paysep, B afjpeCHON CTpoKe BBeanTe IP-agpec cuctemMbl B
cnegyroulem dpopmare:

https://<l P_address>

© 1A coeguHenns ncnonbayetca npotokon HTTPS. Eciv cnonb3yembilit 6paysep He noanep-
XKMBAET aBToMaTM4eckoe fJob6aBneHne npotokona HTTPS, noTpebyeTcs Bpy4YHYH BBECTM €ro
B aipeCHON CTPOKE.

© P-agpec cucteme HasHayaeT aAMUHUCTPATOP, CNeLya PEKOMEHOALMAM, UBIOKEHHbBIM B [0~
KyMeHTe MHCTpyKums no yctaHoBke RAIDIX 5.2.4.

o Bxo4 B cUCTEMY MOXET OCYLLEeCTBAATCA M nMo npoTokony HTTPS. T1ockobKy no ymonya-
HMo RAIDIX ncnonb3yeT caMmonoanmMcaHHblin cepTudmkaT 6e30nacHOCTH, Npu paboTe Yepes
HTTPS 6paysep BblAacT npeaynpexaeHne o HesallmieHHOM CoeanHEHNM.

[ns npogomkeHns paboTtbl ¢ RAIDIX B Be6-6paysepe:

° nepenanTe K paclUMpeHHbIM HaCTPOKaM CoeMHeHNs U o6aBbTe UCKIKYeHMeE 6e3onac-
HOCTU;
° UK HacTpoliTe SSL-cepTuduxart (c1p. 182).

2. B OTKpbIBLUEMCH OKHE BBEANUTE MMSA NMOMb30BATENS 1 Naposb.
o ymonyaHuio, ans ayteHtudunkaumm B GUI ucnonssynte ums admin v naponb raidix-era.

3. KnukHute BOUTU.

OTKpoeTca cTpaHuua nHtepdenca XPAHUITULLE > OB30P. CTpaHuua coaepxunT nHdopmaLmo ob oc-
HOBHbIX KOMMOHeHTax cucTemMbl: LUN, anckax, cosfaHHbix RAID, Habopax pe3epBHbIX AUCKOB (spare
pool) 1 06LIEM COCTOSIHUM CUCTEMDI.
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RAIDIXE  XPAHWWMIIE NAS  VHVLMATOPbI Ml MIHTEPGEACHI  CUCTEMA  MOHWTOPWHT

OB30P CIMUCOKRAID  CMMCOKLUN  PETUIMKALMA  HABOPbI PE3EPBHBIX AMCKOB  [IACKM  CKAHWPOBAHMWE IMCKOB  MPOPUIMRAID  VIMMOPT RAID

Toma
Ceo6o4Ho, 100 GIB
v Anckn
Hanpsamyto AR T O
MOAKNKOYEHHBIE ANCKU @S 0CTYNHBIA

10 Avckos

RAID

CO3/[ATb HABOP PE3EPBHBIX ANCKOB

Puc. 3. CtpaHnua OB30P. Cuctema B DC-pexxume

A3blk Beb-MHTEPdENCca

JocTtynHble a3blku GUI:

* pycCKum;
® QHINTMNCKNIA;
* AMOHCKUNA.

YT06bI BbIOPATH A3bIK, B MPABOM BEPXHEM Yriy Be6-nHTepdelica HaBeauTe Kypcop Ha MMSA Nofib30BaTeNs
W KIIMKHUTE none fA3bIK.

node1 '\/ e admin 5,!;

node2
(v
—
- A3biK Pycckui v

WM3MERWTE NAFOE

BbIATA

Puc. 4. Bbibop sisbika Be6-MHTepdeiica

Cnncok cuctem RAIDIX

Crmcok hopMupyTecs N3 06Hapy>KeHHbIX B OAHOM NoKanbHoM ceTun cuctem RAIDIX. B cnvcke coaep>kmTes
nHbopMaLMa 06 UMEHaX, KOHPUIYPaLMK 1 COCTOSIHUM Y310B (CM. PUCYHOK HUXKE).

YT0o6bI OTKPbITL CTpaHumLy "Crnncok cuctem RAIDIX™
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1. B npaBoM BepxHeM yrny GUI kKnnukHuTe E

2. YT06bI yBMAETL RAIDIX-CMCTEMBI B TOKANTbHOWN CETU:

° /15 MoucKa ¢ napamMeTpamMm no ymondaHuro knnkHute NMOUCK,;
° A1 TOYHOrO nowmcka ykaxkute UHTepdeic, LnpokosewaTenbHbln agpec 1 Bpems oxuaaHus, 3a-
Tem KMkHKTe NMOUCK.

RAIDIX=  *PAHUIMUIE  NAS  WHULIMATOPbI M MIHTEPOEACH  CUCTEMA  MOHWTOPUHI

Crnncok cuctem RAIDIX

ensi8w

MOWUCK ) OnpolweHe: 17 13 63

@ vmstoragel.rd.com —
D—D @ vmstorage2 rd.com — -
I:l @ localhost.localdomain — o
I:l @ newhost — _
|:| @ localnostlocaldomain — _
I:l @ localhost.localdomain — o
D_D :%2:? : ILCRpAa‘mDHa fopaa @ 1 RAID He CUHXPOHWU3KUPOBaH
® 105 _
H) o - _
|:| @ aminode _ _

Puc. 5. CtpaHuua «Cnncok cuctem RAIDIX»
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[TIABA 3. BbICTPbIVI CTAPT

NHbopMauns B aTOM rnaBe NO3BOMAET NONYYUTb NpeacTaBieHne 0 paboTe CUCTEMbI. B rnaBe nowaroBo
OnuncaHbl He0bXoAMMble AeNcTBUA ANs codgaHnsa CX/ ¢ MUHMMaNbHO HEOH6XOANMbIMM HACTPOMKaMMK, NpK
3TOM BCe [JOMNOMHUTENbHbIE HACTPONKIM OCTaHYTCS BblGpaHHbIMK MO YMONYaHMIO. B ganbHelwemM Bbl MO-
»KETe NBMEHUTb 3TW HACTPONKKN, ONTUMMU3MPOBAB CUCTEMY MO HEOHXOAMMbIE YCIOBUS.

O HacTpoiike DC-cucteMbl cM. KoHourypaums DC-cuctembl (cTp. 162).

CospnaHue RAID

YT106bI co3aaTb RAID:
1. OtkpouTe cTpaHuuy XPAHWUJTULLE > CTTMCOK RAID.
2. B cekumm Cnncok RAID knukHuTe CospaTb RAID. OTkpoeTca BuaxeT cosfaqusa RAID.
RAIDIXE ) PAHWMLE NAS VHALWMATOPbI M MHTEPOEACH  CUCTEMA  MOHMUTOPMHT nodet D—D node2 @ aomin b

OB30P CNWCOKRAID CrWMCOKLUN PEM/IMKAUMA  HABOPBI PE3EPBHBLIX ANCKOB  AWMCKW  CKAHWPOBAHME AWMCKOB MPOOWMNMRAID  WMMMOPT RAID

Cnucok RAID rnyctoi

=HJ

Generic~ (@) 0~ 2GIB ~ nodel v

default ~ Anckn 128 KiBwv

Bribpaty .
CO3pATb OTMEHA

Puc. 6. CtpaHuua CMNCOK RAID. Buaxet cosgaHus RAID

3. B none Nmsa RAID Beegute nms RAID.

© 3anpewero cosgaHre ERA RAID ¢ UMEHEM «pOWer» UK «uevent.

© Hevcnonbayitte B Menn RAID umsa noctasiimka MO RAIDIX. MM nocTaBLUyKa MOXKHO YBI-
[J€eTb B KOHLE CTPOKM BbiBOAA KOMaHAbl $ rdcli -V

4. BbibepuTe 3HaveHne nons RAID Engine. B 3aBUcHMMOCTM OT BbibpaHHOro tTuna RAID HacTpoiTe cooT-
BETCTBYHOLLME MapaMeTpbl:

a. [lna 3HaveHuna Generic onpeaennTe 3Ha4YeHUA cneayowmx napaMeTpos:
i. Bnone YpoeHb RAID Bbib6epuTe ypoBeHb RAID. Moapo6Hee B pasaene YposHu RAID (cTp. 26).

ii. B none Ancku knnkHuTe BoibpaTh 1 BbiOepuTe Hy>kHble AncKu. KnukHuTe BbIBPATD.

i) [nsa cozganms RAID MOXHO Bbl6paTb Kak SSD, Tak n HDD gunckn.

B RAID, cofepyalimx anckun o6omnx Tmnos (SSD 1 HDD), nponcxoanT creumduyecknii
Nn3Hoc SSD-AMCKOB.

iii. B none Pasmep kawwa RAM Bbi6GepnTe HEOGXOAMMbI PasMep Kalla (PEKOMEHYEMbI MUHUMYM:
6 GiB).
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RAIDIX= it

iv. Mpy HEOBXOAMMOCTM BKAKOUMTE onumto Pexxum 3anncu 6nokamum no 4 KiB (pekomeHayetcs Ans
3anMcKn CMeLlaHHbIM NaTTEPHOM).
v. Onuma Mopaepxxka Write Barriers yBennumMBaeT HaAEXHOCTb [aHHbIX, HO MOXET YMEHbLUIUTb
NPON3BOAUTENBHOCTb CUCTEMBbI.
vi. B none Ctpun BbibepuTe pa3mMep cTpaina (3HadeHne no ymondyaHuio: 128 KiB).
vii. B none Ha6op pe3epBHbIX AUCKOB BbIGepnTe Habop ANCKOB A1 aBTOMATUYECKOM 3aMeHbl (Mo
ymMon4anuto, RAID co3naéTtcsa 6e3 Habopa pe3epBHbIX MCKOB).

b. [1ns 3HayeHusa ERA onpepennte 3HayeHUs cneayrowmx napaMeTpos:

© ERA RAID JOCTYMHbI TOMBbKO Ha CUMCTEMAX C MpoLeccopamu, NoaaepsKMBarowmmMmn AVX.
[Ona ERA RAID N+M TpebyeTca MUHUMYM AVX2.

i. Bnone YpoeHb RAID BbibepuTe ypoBeHb RAID. MNoapo6Hee B pasaene YposHu RAID (cTp. 26).
ii. B none Ancku knmkHuTe BblibpaTb 1 BblbepuTe Hy>KHble anckn. KnukHute BbIBPATD.
iii. B none NpegnouteHne BbibepuTe akTUBHbLIN y3en ana RAID (no ymonyaHuto BbiGpaH y3en, Ha
KOTOPOM MpoucxoamnT cosaaHue RAID).
iv. B none Ctpun BbibepuTe pa3mep cTpaina (Mo ymMonyaHuto BbibpaHo 3Ha4yeHne ABTO).

Cnepytowme napamMeTtpbl gocTynHbl ana ERA RAID Bcex ypoBHen Kpome O:

i. B none Habop pesepBHbIX ANUCKOB Bbi6EpUTE N3 AOCTYMHbIX HAGOPOB (MO YMONYaHMIO Habop
OTCYTCTBYET).

ii. B none MakcumarnbHbIt 06bEM nNamsAaTn ansa RAID onpenenvte o6béM RAM. 1o ymonyaHuto
3Ha4YeHne He onpefeneHo, YTO 03HAYaEeT, YTO CUCTEMA BbIYUCIAET 3HAYEHME NapaMeTpa aBTo-
MaTKU4ecKK, OCHOBbIBasCb Ha pa3Mepe cTpuna:

m cTpun 16 KiB — namatb 2048 MiB;

m cTpun 32 KiB — namatb 2048 MiB;

m cTpun 64 KiB — namatb 4096 MiB,;

m cTpun 128 KiB — namatb 8192 MiB;
m cTpun 256 KiB — namatb 16384 MiIB.

5. KnukHnte CO30ATb. B cekumm Cnucok RAID oTobpasnTtca co3aanHHbin RAID.

RAIDIX= XPAHWMILE NAS  WMHWLMATOPbI M MHTEPQEACH!  CUCTEMA  MOHWTOPWHI node1 Mnodez eadmm ,Ti

0B30P CMWCOKRAID CMNWCOKLUN  PEM/IMKALMA  HABOPbI PE3EPBHBIX AMCKOB  AUCKM  CKAHWMPOBAHUE AMCKOB  MPOSUAMRAID  MMMOPT RAID

Cnncok RAID

GEN RAIDS 39 GiB 39 GiB RAIDS 0-4 Generic  — on e

Puc. 7. CtpaHuua CMMNCOK RAID. Buaxet cosgaHuns RAID

CosgaHuve LUN

CosaaTb LUN MOXXHO HECKOMbKNUMKM cnocobamMu:

* Ha ctaHunue XPAHUJTULLE > OB30P yepes Bmnzapa CO3LATH LUN.
* Ha ctpaHuue RAID ¢ nomoulbto BuakeTa obaBntb LUN.
* Ha ctpaHunue XPAHWUJTNLLE > CTTMCOK LUN c nomousto BuakeTta o6asuTtb LUN.

B kayecTBe nprmepa, H1XKe npeacraBneHo onncanmne cosganmg LUN co ctpaHuubl RAID.
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YT106bI co3aaTb LUN:
1. OTkponTe cTpaHunuy XPAHWUITULLE > CITTMCOK RAID.
2. KnukHute nmenun RAID. OTkpoeTtcs cTpaHumua RAID.

RAIDIXE XPAHWIMILE NAS WHULMATOPHI M MIHTEPOEMCH  CMCTEMA  MOHUTOPUHT

OB30P CMWMCOKRAID CMWMCOKLUN  PEMMKALUMA  HABOPbI PEEPBHBIX AMCKOB  AWCKM  CKAHMPOBAHME AMCKOB NPO®WIWRAID  MIMNOPT RAID
< Ha3al Kk macCuBam RAID

RAID “GEN_RAIDS" CBoiicTBa “GEN_RAID5"

Online, Active

Apyrve, 39 GiB
on
RAID 5
Cnucok LUN Generic
[063BuTh LUN 26GiB
HaxmuTe ans cosganmna LUN
BrnioyeHo
Mcnonb3ayembie AvcKK BoikNioueHa
BelkntoveHa
50
0 10GB — —_ QEMU_HARDDISK drive-scsil sd) SsD (] fa
2 1068 — - QEMU_HARDDISK drive-scsis sdc SsD © : LONIOA R AEHHEN apakERDH RAID)

Puc. 8. CtpaHnuya RAID

3. B cekumm Cnmcok LUN knunkHuTe [o6aBuTtb LUN. OTkpoeTcs BuaxxeT co3aanms LUN.

Cnucok LUN
&

512B v

CO3JATb OTMEHA

Puc. 9. Bugxet cosgaHna LUN Ha cTpaHuue RAID

4. B COOTBETCTBYHOLLUMX MOMSAX YKAXKMUTE UMS, TUM, pasmep 6710Ka 1 paamep LUN.

© He vcnonbsyiite B uMenn LUN nms nocTasumka MO RAIDIX. VIMA nocTaBLiMKa MOXHO YBU-
[leTb B KOHLE CTPOKM BbIBOJAA KOMaHAbl $ rdcli - V.

Ecnu Bbl XOTUTe co3aaTh 06LLYyHO nanky, Bblbepute Trn NAS.
5. KnukHnte CO3LATD.

CosfaHHbln LUN nosieutcs Ha ctpanuue RAID B cekumm Cnncok LUN, a Takxke Ha cTpanHnue XPAHUITULLE
> 0B30P Ha nHborpaduke cooteTcTBytoLero RAID.

Ha cosaaHHoM LUN HekoTopble napamMeTpbl 6yAyT BbICTaBAEHbl MO YyMOAYaHWto. MNMoapobHee 06 n3meHe-
HUK napameTpoB LUN cm. CosgaHume LUN (ctp. 77).
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RAIDIX= XPAHWMLUE NAS WHWUMATOPbI M MHTEPOEACHI  CUCTEMA  MOHWMTOPWHI

OB30P CNWUCOKRAID CMNWCOKLUN  PEMMIMKALUMA  HABOPGHI PESEPBHBIX AWMCKOE  AMCKM  CKAHWPOBAHME AWCKOB  MPO®UMAMRAID  WMMMOPT RAID

< Ha3aa Kk maccveam RAID

RAID “G_RAID5"
LUN1, 10 GiB |iSESi| [Loctynko, 29 GIB
Cnucok LUN
LUN1 10 GIB 10 GiB 5128 scsl [}

Puc. 10. CtpaHuua RAID. Cekuumsa «Crnmcok LUN» ¢ coszgaHHbiM LUN

HacTpoinka NogktoYeHns K MHULmMaTopam

YTO6bl HACTPOUTL CUCTEMY /1A MOAKIHOYEHNS K MHULMATOPY:
1. HacTponTe ceTb Mexay MHNLMATOPOM U CUCTEMON:
a. nsnyeckn coeanHUTE MHULMATOP U TapreT.
b. ZJlononHWUTENbHO:

m 119 InfiniBand HacTpoiiTe OpenSM;

m 114 iISCSI BkntounTe iSCSI n cospante iSCSI-Taprer,

m 119 iISER BknrounTe iISCSI 1 iSER, cospante iSCSI-TaprerT,
m 4719 FC AONONHMTENbHbBIX HACTPOEK He TpebyeTcs.

2. Co3parite LUN, KOTOpbI 6yaeT AOCTYNEH MHMLMATOPY Kak 6/104HOe YCTPOMCTBO:
a. Cospgante LUN.
b. HacTtponTe npasuna goctyna k LUN.

MogknrodeHme no InfiniBand

YTO6bl HACTPOUTbL MNOAKITHOHEHME NO KaHany InfiniBand:

1. MNoOKAKYMTE MHULMATOP K CUCTEME.

2. OTkpoiiTe cTpanuly MHULMATOPBI U UHTEP®ENCHI > ALAMTEPHI.
3. KnukHute OpenSM.

4. B oTKpbiBLIEMCS OKHe 3anyck cepBuca OpenSM oTMeTbTe NOPT WMAW NOPTbI, MO KOTOPbIM ByAeT Ocy-
LECTBAATLCH COEANHEHME C MHMLMATOPOM, 3aTeM KnkHUTe BbIBPATD.
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3anyck cepsuca OpenSM

0025:90ff:ff17.7c95

OTMEHA BbIEPATE

Puc. 11. OkHo «3anyck cepuca OpenSM»

© Ecrm B cetu InfiniBand HeT 3anyueHHbix cepBucos OpenSM, ana DC-cUCTeMbl BKIHOUMTE
OpenSM Ha KaoM y3ne.

[1na orpaHndenua goctyna K LUN Bocnonb3yiTechk pasaenomM HacTpovika rpasumsi MackupoBaHus (CTp.

84).

[TogkntodeHune no iSER

0 Bepcusi cemelncTBa (M1 cepun) agantepa, MCNONb3yeMoro B Ka4yecTBe TapreTa, o/KHa 6biTb
He HXKe BepCUM CeMencTBa (MK cepumn) afantepa, MCNob3yeMoro B Ka4ecTBe MHULMAaTopa.

YT06bl NOAKIOYNTL MHULMATOP Yepes iISER:
1. MepekntounTe agantep InfiniBand Ha MHMUKMaToOpe 1 Ha TapreTe B pexkium Ethernet.
MoapobHee 0 NePEKNOYEHMM PEXMMOB PaboThl aaanTepoB CM. Ha caviTe Mellanox.

2. OTkpoiiTe cTpanuly UHULIMATOPBI M MUHTEP®ENCHI > TAPTEThbI ISCSI.
3. Bkntoumte iSCSI npu nomolm nepekntodatens Bknountb iSCSI

4. BknroumTe iISER npu nomMoLum nepexknrodatens BknounTtb iSER.

BrawunTe ISCSI .

TCP nopT 3260 /

IP-agpeca Bce

BrnwounTe iSER -

Puc. 12. NMaHenb Ha cTpaHuue TAPTETbI ISCSI. MNMepekntoyaTtenu «BknroumnTb iSCSI» n «BknounTb iISER»

Bepcus: 5.2.4:14:20
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5. Mo ymonuaruto, ISER paboTaeT Ha Bcex AOCTYMHbIX CETEBbIX MHTepdecax. Ecnn HeobxoanmMo HasHa-
4YUTb TONbKO ONpeaeneHHble NHTepdencol, B CTPoke IP-agpeca knvkHuTe Bee 1 BBeauTe IP-agpeca ce-
TEBbIX MHTEP(ENCOB.

© nNapametpbl IP-agpec n TCP nopT OTHOCATCS TOMBKO K TOKaNbHOMY Y31y, MOSTOMY Mpy U3Me-
HEeHWW 3TUX NapameTpoB B DC-cucTemMe HaCTPOVKy HEOOXOAMMO MPON3BECTM N HA BTOPOM
y3ne.

6. B cekummn TapreTbl iSCSI knnkHuTe CosaaTth Tapret. OTKPOETCH BUAKET ANA co3faHus TapreTa iSER.

RAIDIX  XPAHWMLLE NAS WHWUMATOPbI M MHTEPOEACHI CUCTEMA  MOHWTOPWHI
WHULWMATOPEl  AAMTEPEl  TAPTETHIISCSI NVME-OF QOSMIC  OMTWMM3ATOR SAN

TapreTsb! iSCSI

iqn.2014-05.com.raidix:target;  Her v Hobaents IP TLUN

CO3[ATb OTMEHA

Puc. 13. CtpaHuua TAPTETbI ISCSI. BugxeT co3naHus iSER-TapreTa

7. Onpefenurte 3HadeHns creayoumx napameTpoB 1 kKnnkHute CO30ATb:
a. Uma Tapreta: BBegute IQN — yHMKanbHbIR aeHTUbOMKaTop iSER;

b. CHAP-aBTOpM3aumsa — pexxunm aBTopmnsaumm ans obecneveHmsa 6e30nacHoro 4ocTyna MHMUMaTopoB
K TapreTy. MNoapo6Hee B pasfene CosaaHume iISCSI-Tapreta (cTp. 144).

m O4HOCTOPOHHSS,
m [IByCTOpOHHSAS,
m Hert.

c. ®unbTtp IP: BbIGepuTe IP 0AHOrO MM HECKONBbKMX MHULMATOPOB, Ha KOTOPblE pacnpoCTpaHseTcs
paspeLlaroLLee NpaBnno MackMpoBaHus;

d. Cnucok LUN: BbibepuTe LUN, KoTOpble 6yayT AOCTYMNHbI 419 TapreTa;

e. JlornH — nma nonblosartens CHAP. None JocTynHO ANA pefakTUpoBaHus, eCiiv BKKOYeHa ABYCTO-
poHHAsa CHAP-aBTOpM3aums,

f. Maponb — naponb nonb3oBaTensd CHAP. [Tone ooCTynHO ANs peakTMPOBaHMS, ECV BKIKOYEHA ABY-
CTOpPOHHASA CHAP-aBTOpU3aLms.

Co3saaHHbIN TapreT nossuTcs B cekumm TapreTbl iISCSI.
TapreTb! iSCSI

ign.2014-05.com.raidix:target. Het - luni — —

Co3pare Tapret

Puc. 14. CospaHHbIn iISER-TapreT

© Ecnvs uendax 6esonacHoOCTM Npy co3aanuy TapreTa iSER Bbi vcnonbsosan CHAP asTopusa-
umto Bidirectional (BycTopoHHAs) unu Unidirectional (OAHOCTOPOHHSAS), 4719 NOAKHOYEHMS MO
iISER HeobxoamMMmo cosgath nosib3oBatesns CHAP (cTp. 145), knukHys Monb3oBaTenu CHAP.
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RAIDIX= it

[1na orpaHndenna goctyna K LUN Bocnonb3yiTechk pasaenomM HacTporika npasumsi MackmupoBaHus (CTp.

84).

[TogkntodeHre no iSCSI

YT06bl HAaCTPOUTL ISCSI-NOAKNHOYEHME:
1. PU3NYECKM NOAKNKOUMTE UHULMATOP K CX/I.
2. OTkpowTe cTpanuly UHULMATOPBI M MUHTEP®ENCHI > TAPTEThbI ISCSI.

3. BkntoynTe iSCSI npu nomMoLum nepektodatend Bknrouuntb iSCSI.

BrAro4MTh iSCSI -

TCP nopt 3260

IP-anpeca Bce

Brnounte iSER

Puc. 15. CtpaHuua TAPTETbI ISCSI. MNepekntoyatenb «Bkntountb iSCSI»

4. 1o ymonyanuto, ISCSI paboTaeT Ha BCex AOCTYMHbIX CETEBbIX MHTepdencax. ECnm HeobxoanMo HasHa-
YUTb TONBKO ONpeaeneHHble MHTepdencsl, B CTPoKe IP-agpeca knvkHuTe Bee v BBeanTe IP-agpeca ce-
TEBbIX UHTEPMENCOB.

© nNapametpbl IP-agpec u TCP nopT OTHOCATCA TOMBKO K SIOKANbHOMY Y371y, MOSTOMY Mpu U3Me-
HeHWW aTuUX NapameTpoB B DC-cMCTeMe HaCTPOWKY HEOOXOAMMO MPON3BECTM N Ha BTOPOM
ysne.

5. B cekumm TapreTbl iISCSI knvkHuTe CosaaTtb TapreT. OTKPOETCH BUIXKET ANA co3faHus TapreTa iSCSI.
RAIDIX  xPAHWIMWE NAS  WHWLMATOPHI M MHTEPOEWCHI CUCTEMA  MOHWTOPWHI
WMHUUMATOPEl  AJANTEPEI TAPTETEI ISCSI NVME-OF QOSMIC ONTUMMHZATOP SAN

TapreTbl iSCSI He cozpaHs

ign.2014-05.com.raidixtarget. Het v AobaguTe IP TLUN

CO30ATL OTMEHA

Puc. 16. CtpaHuua TAPTETbI ISCSI. BugykeT cospaHusa Tapreta

6. OnpefennTe 3Ha4YeHUs creayrolmx napameTpoB 1 kKnnkHuTe CO30ATD:
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RAIDIX= i
a. Umsa Tapreta: BeeanTte IQN — yHMKaNbHbIA naeHTUbmKaTop iSER;

b. CHAP-aBTOpM3aumsa — pexxnm aBTopmnsaumm ans obecneveHma 6e30nacHoro 4ocTtyna MHMUMaTopoB
K TapreTy. lNoapo6Hee B pasfene CosgaHue iISCSI-Taprera (cTp. 144).

m O HOCTOPOHHSAS,
m [IBYCTOPOHHSAS;
m HeT.

c. GunbTp IP: BbibepuTe IP OAHOrO UMM HECKONBKMX MHULMATOPOB, HA KOTOPbIE pacnpoCTpaHAeTcs
paspellatoLLee npaBuio MacknupoBaHus,

d. Cnucok LUN: BbibepuTe LUN, KoTOpble 6yAyT AOCTYMNHbI 418 TapreTa;

e. JlornH — nma nonblosartens CHAP. None JoCTynHO ANA pefakTUpoBaHus, eCiv BKKOYeHa ABYCTO-
poHHAsa CHAP-aBTOpum3aums,

f. Maponb — naponb nons3oBaTensd CHAP. [Tone OCTYNHO ANS pejakTMPOBaHMS, ECV BKIKOYEHA ABY-
CTOpoHHAA CHAP-aBTOpM3aums.

Co3saaHHbIN TapreT nosasuTcsd B cekumm TapreTbl iISCSI.

RAIDIX  xPAHWIMLIE NAS  WHWULMATOPHI U UHTEPOEACHI CUCTEMA  MOHWTOPUHI
WHALUMATOPI  AJAMTEPHl  TAPTETHIISCSI NVME-OF QOSMIC  ONTUMMZATOP SAN

Tapretbl iSCSI

ign.2014-05.com.raidix:target Het —_ luni _ —_

Puc. 17. CtpaHuua TAPTETbI ISCSI. Crivcok Tapretos

© Ecnv s uenax 6esonacHoOCTH Npw codgaHnm TapreTa iSER Bbl cnonbsosany CHAP asTopusa-
umto Bidirectional (1BycTopoHHAs) unu Unidirectional (OAHOCTOPOHHSAS), 419 NOAKAKOUEHWS MO
iISER HeobxoaMMO cosgaThb nosb3oBatens CHAP (cTp. 145), knukHys MNMonb3oBatenu CHAP.

[ina orpanndenua goctyna K LUN Bocnonbayitech pasaenomM HacTporika rpasusi MackupoBaHus (CTp.

84).

[Moaknrodenue no Fibre Channel

[nsa LUN Tuna SCSI coeanHenmne no Fibre Channel yctaHaBnnBaeTcs aBToMaTUyecku. JJONOAHNTENBHON
HaCTPOWMKN 13 Be6-MHTepdenca He TpebyeTcs.

ina orpanHndenua goctyna K LUN BocnonbayiTech pasaenomM HacTporika rpasusi MackupoBaHus (CTp.

84)

Cozfanue obLen nankm NAS

[1ns TOro, 4To6bl NPOBEPUTL PaboTy NAS, coznaiiTe obLLytO NankKy, JOCTYMHY Mo AOMyCKatoLLeMy rocTe-
BOW AOCTyN npoTokosy (Hanpumep, SMB). B aToM cnyyae war 2 MO)KHO NponycTuTb.

YT06bI cO3AaTb OO6LLYHO Narnky Ha ceTeBOM XpaHunuLe AaHHbIx (NAS):
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1. Cozpante RAID n LUN Tnna NAS.

2. OTkpoinTe cTpaHuuy NAS > MOJIb3OBATEJTN U TPYMMbI. [lo6aebTe nonb3oBatens NAS. NoapobHee

o cosfiaHun NAS-nonb3oBaTenen cM. YrnpasaeHue JoKaabHbIMUY MoJab30BaTEAAMM M rpynnamu (CTp.
1317).

3. OTkpoinTe cTpanHuuy NAS > OBLUWE MATMKW.

4. KnukHute OTdopmaTtupoBatb LUN. B 0TKpbIBLIEMCS OKHE BblGepuTe ManioByro CUCTEMY U KIIMKHUTE
BbIBPATD.

5. B cekumm Cnncok o6Lwmx nanok KvkH1Te Co3paTth 06LLYO Nanky.

6. B oTKpbIBLIEMCA BUAXKETE (CM. PUCYHOK HUXKE) ONpeaenmTe 3HauyeHns napaMeTpoB obLLein nanku. Mo-
NpoGHee B pasjene YnpasneHue o6Lmmu nankamm (CTp. 124).

YT06bI NpoBepnTb paboTy NAS 6e3 AONOHNUTENbHbIX HACTPOEK AOCTYNa, yCTAaHOBUTE 3HaYeHWe napa-
meTpa lMNocTb B YTeHne/3anuce.

RAIDIXE  xPAHAIMIE NAS  WMHWLMATOPbI M MHTEP®EACHI  CMCTEMA  MOHWTOPUHI

OBLWME NANKKA  NOJMI30BATENM W MPYNNE! KBOTb

Obuwwme nanku

1 9 GIB —_ 1 RAID EXT4 @opmatuposate LUN Co3AaTh KBOTY

NFS v 0 KAMEHTOB

CO3AATbL OTMEHA

Puc. 18. BugykeT cosaaHust obuien nanku

7. KnukHute CO30ATb.

© Mpucospgannm obLLel Nanku BOSMOXHa KpaTKOBPEMEHHasd NoTeps A0CTyna K ApyriM O6LLMM
nankam n3-3a nepesanycka NAS-cepB1COB.

RAIDIXE  XPAHWIMLLIE NAS WHWLMATOPbI M UHTEPOEMCHI  CUCTEMA  MOHWUTOPWHI

OBWME NANKKW  NONL30BATEAM MTPYNNLI  KBOTHI

Cnucok o6Lymx nanok

free 10 GiB 996 GiIB 1 RAID XFS  OTdopmaTHpoBaTs LUN C03AaTh KBOTY,

engineers ! NFS — — 0 KNMEHTOB
Co3naTk 0buyo Nanky.

Puc. 19. CospaHHas obuwan nanka NAS
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[J1IABA 4. PABOTA C RAID

B pasgene npeacraBneHa nH@opmauma 06 ypoHAxX RAID, Tunax RAID, a Takxke 0 6a30BbIX onepaumsax ¢
RAID, cBAi3aHHbIX C paboTOCNOCOOHOCTbHO.

OnuncaHue HacTpoek RAID, cBsA3aHHbIX C MPON3BOANTENBHOCTbLKD, CM. B rnaBe onosiHUTeIbHbIEe NapameT-
pbl RAID (c1p. 50).

YpoBHU RAID

CyLlecTByeT HECKOTbKO METOAOB OO beANHEHNS ANCKOB, KaXK bl N3 KOTOPbIX UMEET CBOW NpenMyLLeCTBa
M HepocTaTKK. Takme MeTo/bl HasblBatoT ypoBHSAMM RAID. CTeneHb 0TKa30yCTOMYMBOCTM U ObICTPOAEN-
CTBUWS CUCTEMbI OMNpenensaroTcs UCNosb3yeMbiM ypoBHeM RAID.

RAIDIX 5.2.4 nossonsgeT co3aaBatb RAID ypoeHa 0, 1, 5, 6, 7.3, N+M, 10, 50, 60, 70.

RAID 0 — yepenoBaHue 6e3 3epkannpoBaHus. BNokun gaHHbIX pacnpeaensaroTcs Mex 1y HECKONbKUMM AnC-
Kamu. MoCKOMbKY laHHble HaxOAATCA B PeXXMMe napanieibHoro 4ocTyna, 3To 06ecneyYnBaeT yBeImyeHne
npon3BoanTensHocTh. OJHAKO B CBSA3K C OTCYTCTBUEM M36bITOYHOCTK, RAID O He obecneumBaeT Hagex-
HOCTb XpaHeHMs AaHHbIX: 0TKa3 OAHOMO 13 ANCKOB NPUBOAUT K HEpaboTocnocobHOoCTH Bcero RAID.

RAID T — apxuTekTypa 3epKanMpoBaHnsa 6€3 naputeTa nn YyepeaoBaHns. [laHHble 3epkanmpyroTcs Ha Bee
avckn RAID, npu aToM 06bEM RAID paBeH 06bEMY HaMMeHbLLIErO AMCKa. [Tpon3BOANTENBHOCTb CyYatHON
3anuncum orpaHnyeHa CKoOpoCTbHO CaMOoro MelIEeHHOrO ANCKa, B TO BPEMSA KaK MPON3BOANTENIbHOCTb YTEHUA
paBHa CyMMe MpOon3BOANTENIbHOCTEN KaXA0ro AncKa.

RAID 5 — ypoBeHb YepefoBaHmns 610KOB ¢ pacnpeaeneHnem YETHoCcTH. RAID 5 Bblaep>KnBaeT NOAHbIN OT-
Ka3 04HOro AMcKa U1, Kak cneactaune, obnafaet HU3KUM YPOBHEM HAZEXHOCTU.

MnHMManNbHOE KONMMYeCTBO ANCKOB

* nns Generic RAID: 5;
e 114 ERA RAID: 4.

RAID 6 — ypoBeHb YepeaoBaHust 610KOB C BOMHbIM pacnpefeneHnemM YETHOCTU. M aaHHble, N nHGopMa-
LMS YETHOCTM pacnpeaensatoTcs no Bcem anckam. Kaxxabii auck B RAID 6 obpabatbiBaeT I/0-3anpoch! ca-
MOCTOSTENbHO, MO3BOMIAA OCYLLECTBASATL AOCTYN K JJaHHbIM B NapaniensHoM pexume. RAID 6 Bbiaep»Ku-
BaEeT MOMHbIN 0TKa3 ABYX AUCKOB.

e 1nsa Generic RAID: 5;
e 1na ERA RAID: 4.

RAID 7.3 — ypoBeHb YepeoBaHNA 610KOB C TPOMHbIM pacnpeaeneHmeM YETHoCTU. AHanor RAID 6, Ho nme-
eT 60/1ee BbICOKYH CTeneHb HaEXXHOCTUN: pacCYMTbIBAOTCS 3 KOHTPOSIbHbIE CYMMbI MO pa3HbIM anropuT-
MaM; Mo KOHTPOJIbHbIE CYMMbI BblAENAETCS EMKOCTb 3-X AMCKOB. TakiMm 06pa3om, RAID 7.3 MOXeT Bbl-
Jep>kaTb NOMHbIN 0TKa3 TPeEX AMCKOB B OAHOW rpynne.

MUHUManNbHOE KOTMYECTBO ANCKOB

* 114 Generic RAID: 5;
e 1ns ERA RAID: 4.

RAID N+M — ypoBeHb YepeaoBaHus 610KOB ¢ M pacnpegeneHnem 4eTHocTn. RAID N+M no3BonseT nonb-
30BaTes CaMOCTOSATENIbHO BblOpaTh KOMMYECTBO ANCKOB AN KOHTPO/IbHbBIX CyMM. RAID 9TOro ypoBHSA
OOIMKEH cofep)aTb Kak MUHMMYM 8 AMCKOB. B 3aBUCMMOCTM OT KOJIMYECTBA AMCKOB, BblAeNIEHHbIX NMof
JaHHble N36bITOYHOCTN, RAID N+M MOXeT BblaepyKaTb MOSHbIN 0TKa3 40 32 AMCKOB B rpynne.

© BRAID10,50,60 1 70 rpynnamm HasbisaloTca RAID, KoTopble ABnsoTes cermeHtamu RAID 0, a
KONMYeCTBO AVCKOB B TaKOW rpynne — pasmep rpynribi.
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RAID 10 — 3epkannpoBaHHbIil MaccuB. 3Ta apxuTekTypa npeactanaeT co6oin RAID 0, KOMNOHEHTaMM Ko-
Toporo asnatoTcsa RAID 1, a He oTaenbHble anckn. Kaxabii RAID 1 cocTouT n3 ABYX AUCKOB, MUHUMASIbHOE
konnyectBo RAID 1 B 3epKanmMpoBaHHOM MaccuBe - 2. Takim o06pasom, B RAID 10 MMHMManbHOE Konye-
CTBO AMCKOB - 4. CoXpaHeHne LUeTOCTHOCTM JaHHbIX BO3MOXXHO MPW BbIXOAE 13 CTPOS MOMOBUHbI AVCKOB,
HeobpaTMMOe paspyLLUEHNE MacCnBa NPOMCXOAMT NPU BbIXOAE U3 CTPOS ABYX AVCKOB, EC/IN OHWM HAaXOASATCS
B OJHOW 3epKasibHOM nape.

RAID 50 — RAID 0, KOMMNOHEHTaMM KOTOPOro BMECTO OTAeSbHbIX AMCKOB ABnAroTCcA RAID 5. Takaa KoM-
OUHALMS MOXET 06eCneYnTb Nyl NPOM3BOANTENBHOCTb C MEHbLLIMM BPEMEHEM 3a€PXKKM AOCTYNa K
OaHHbBIM.

TpeboBaHMs:
* KOM4ecTBO AMCKOB OT 8, MPN 3TOM KOJIMYECTBO [JO/MKHO 6bITb KpaTHbIM pasmepy rpynnbi.
Hanpumep, ona RAID 13 16-1 AMCKOB:

° Mpu pasmepe rpynnbl 8 — ABe rpynnbl Anckos, RAID ¢ nofesHbiM 06BbEMOM 14 ANCKOB;
° Npwv pasmepe rpynnbl 4 — YyeTbipe rpynnbl AncKkoB, RAID ¢ nonesHbiM 06bEMOM 12 ANCKOB.

* PasMep rpynnbl: OT 4-X AUCKOB.
* Tun RAID: ERA.

XapaKTepuUcTuKu:

 EmkocTb RAID 50 paccuutbiBaeTcs no dopmyne (N-N/gs) * size, rae N — KONMYECTBO JUCKOB, gS —
pa3Mep rpynnbl, a size — 06bEM OAHOI0 ANCKa.

* Bbigep>xmBaeTt no O4HOMY OTKa3sy B KaXX[JOM CTpawre.

 [locTynHa MH1Umanusaums.

RAID 60 — RAID 0, KOMNOHEHTaMK KOTOPOro BMECTO OTAE/bHbIX AUCKOB ABnaroTca RAID 6. AHanor RAID
50 ¢ 60n1ee BbICOKOW CTEMNEHbHO HAAEXKHOCTM.

TpeboBaHus:

* Konm4ecTBO ANCKOB OT 8, MPW 3TOM KOMMYECTBO JOIKHO 6bIThb KpaTHbIM KONTMYECTBY ANCKOB (pa3mepy)
rpynnbl RAID 6.

Hanpumep, ona RAID 13 24-X AUCKOB:

° Mpu pasmepe rpynnbl 12 — aBe rpynnbl Auckos, RAID ¢ none3HbiM 06bEMOM 20 ANCKOB;
° MpK pasmepe rpynnbl 8 — Tpu rpynnbl AMckoB, RAID ¢ nonesHbIM 06bEMOM 18 ANCKOB.

* PasMep rpynnbl; OT 4-X AUCKOB.
* Tun RAID: ERA.

XapakTepuUcTuKu:

e EmkocTb RAID 60 paccuutbiBaeTcd no hopmyne (N—-(2*N/gs)) * size, rae N — KONMYECTBO UCKOB, gS —
pasMmep rpynrbl, a Size — 06bEM OJJHOIO AMCKa.

* Bblaep>kvBaeT No 2 0TKasa B Ka)KAoM CcTpaine.

¢ [locTynHa nHMUmManmnsaums.

RAID 70 — RAID 0, KOMNOHEHTaMK KOTOPOrO BMECTO OTAENbHbIX AUCKOB ABnAoTcA RAID 7.3. AHanor RAID
60 c eLlé 6onblUel HagEXHOCTbHO.

TpeboBaHus:

* KonnyecTBo ANCKOB OT 8-1, MpY 3TOM KOJIMYECTBO [O/IXKHO ObiTh KPAaTHbIM KONMYECTBY AMCKOB (pas-
mMepy) rpynnbl RAID 7.

Hanpumep, ona RAID 13 32-X AUCKOB:

° Npu pasmepe rpynnbl 16 — ABe rpynnbl Anckos, RAID ¢ nonesHbIM 06bEMOM 26 ANCKOB;
° Mpwn pasmepe rpynnbl 8 — YeTbipe rpynnbl AncKos, RAID ¢ nofesHbiM 06bEMOM 20 ANCKOB.

* Pa3mep rpynnbl: OT 4-X AUCKOB.
e Tun RAID: ERA.
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XapaKTePUCTUKM:

* EmkocTb RAID 70 paccuutbiBaeTcs no dhopmyne (N—-(3*N/gs)) * size, rae N — KONMMYECTBO JUCKOB, gS —
pasMep rpynnbl, a size — 06bEM OAHOr0 ANCKa.

* Bbiaep>x1BaeT no 3 0TKasa B KaXJ0M CTpanrne.

e JloCTynHa nHuymanmnsaums.

NHnunannsmnposaHHble RAID

MO RAIDIX 5.2.4 no3BongeT co3gaTb MHNUManmM3npoBaHHble Generic RAID 5i, 6i, 7.3i n N+Mi. nsg ERA RAID
(kpome RAID 0) nHMumanusaums 3anyckaeTcs asToMaTnyiecky B GOHOBOM pexkume npu cozaaHunm RAID.

OCO6EHHOCTUN MHMLMaNnM3npoBaHHbIx RAID:

* BO3MOXHOCTb [JONOSTHUTENBHOW HAaCTPOMKM NapameTpa "CnyyaiiHas 3anuck” (Random Write) ans yse-
JIMYEHNA CKOPOCTY ClIy4anHOM 3amnmncu.

* BO3MOXHOCTb MCMOMIb30BaHNS MeXxaHn3ma OOHapY»XKeHWA CKPbITOro noBpexaeHus aaHHbix (Silent
Data Corruption, SDC) RAID.

Tunbl RAID

B RAIDIX 5.2.4 ecTb aBa Tvna RAID (B GUI «TunomM» HasbiBaeTcs Engine): «Generic» 1 «ERA», kaxablii 13
KOTOPbIX UMEET Pa3HOe Ha3HayYeHne.

Bbl MOXeTe BbibpaTb TMN Npu codaanunm RAID.

Tabn. 1. CpaBHeHUe GyHKUMOHaNbHoCcTK TMnos RAID

®DYHKUMOHaNbHOCTb Tun Generic Tun ERA
NAS Ha Ha
Active Directory [a Ha
NFS+LDAP [a Ha
DC Ha Ha
RAID N+M [a Ha
RAIDO,1,10,5,6,7.3 [a Ha
RAID 50, 60, 70 Het Ha
PeKOoHCTPYKLUMA MO AUCKaMm [a Ha
Pennukaums [a Het
Ontummzatop SAN Ha HeTt
QoSmic Ha ,£La1
Pexxnm ckBO3HOWM 3anucn Automatic Write Through  [a Het
NcnpasneHue SDC Ha HeTt
HacTnyHaa pekoHCTPYKLUMS la Ha
Ynpexkaarollas peKOHCTPYKLMS Ha HeTt
MacknpoBaHue Nno Tapretam Ha Ha
MackunpoBaHMe no nHuumMaTopam Ha Ha
SNMP [a Ha
SMTP [a Ha

1. B npeaenax ogHoro ERA RAID.
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Tabn. 1. CpaBHeHUe GyHKUMOHaNbHOCTM TMnoB RAID

®DYHKUMOHaNbHOCTb Tun Generic Tun ERA
POHOBOE CKaHMPOBaHME AUCKOB Mo pacnucannio  [a Ha
Habopb! pe3epBHbIX AMCKOB [a Ha
Pacuwwupenne LUN Ha ,£La2
MpousBoanTenbHOCTL >300K I0PS HeTt Ha
Mopnep>kka paamepa 61oka 512 B (nonaep>kka Ha Ha
TomMoB anst VMWare)

SSD-KkaLw Ha Het
Generic

PekoMeHayeM ncnonb3oeaTth TUN Generic ang cozganna HDD RAID.

OcobeHHocTn Generic RAID

* [MO6KMe HACTPOVKN AN YBETMYEHUS NPOM3BOAUTENBHOCTM MPU Pas3IMYHbIX Harpyskax, B TOM 4mchne
HacTponkn RAM-KaLla.

© 14 sawmtbl nHdopmaumm B RAM-KaLe OT NnoTepy NUTaHna peKoMeHayeM MUCrosb3oBaTh
NBI.

» [locTtynHble ypoBHM RAID: 0, 1,10, 5, 6, 7.3, N+M, a TakxKe nH1umann3npoBaHHble ypoBHK i, 6i, 7.3i, N+Mi.
Bo BpemMs nHmumnanmnsaunm sanpetleHsl onepauum 1/0 ona RAID.

* OyHKUMS 06Hapy»keHua 1 ncnpasneHns SDC.

ERA

PekoMeHayeM ncnonbsoath TUN ERA ana cosaaHuna SSD RAID.

OcobeHHocTn ERA RAID

* AnroputMbl ERA ncnonbaytoT npenmylectBa flash-anuckos, ysennuneasa npomssoanTensHocTb RAID
Ha SSD.

o [locTynHble nHTepdercol: NVMe SSD, SAS SSD, SATA SSD.

e locTynHble ypoBHM RAID: 0, 1, 5, 6, 7.3, 50, 60, 70, N+M.
* NHmumanuaaums RAID (kpome RAID 0) 3anyckaeTca aBToMaTUYeckn 1 paboTaeT B DOHOBOM PeXXMME,
He 6noKnpys agocTtyn K RAID.

» O6palleHune K 6bICTpbIM SSD NponcxoanT HanpsaMyto, 6e3 ncnonb3oBaHus RAM-KaLua.

2. [Onsa HDD RAID ¢ Harpyskon meHee 100K |OPS.
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OrpaHnyenunsa ERA RAID
* ERA paboTaeT Ha npoueccopax, nogaepxmnsatrowmx AVX. [ng ERA RAID N+M TpebyeTca MUHUMYM
AVX2.
* OTCcyTCTBME (DyHKUMM 06Hapy>eHna SDC n cBA3aHHbIX QYHKLWIA:

° MPOBEPKM LIeSIOCTHOCTM.
° (DOHOBOW NPOBEPKM LIeNOCTHOCTK RAID No pacnmcaHuto.

* YBenuyeHne o6bema LUN orpaHmyeHo cBo60HbIM 06bEMOM ofHOro RAID (Ha KOTOpOM HaxoamTcs
LUN).

* icnonb3oBaHune SATA SSD B ERA RAID OOCTYMHO TOSIbKO B SC-pexxmnme.

* OTcyTeTBMe hyHKUMKM «[podunm RAID».

o Mpu oTcyTcTBMM B NnLeH3un onuun “Flash” Bbl MOxeTe cosfaBaTb ERA RAID, HO Tofbko Ha HDD.

YunTbIBalTe CrneayroLLme 0CO6EHHOCTIN 1 OrpaHnYeHms Npu ncnonb3oBaHnm ERA Ha HDD (Takke
npuMeHuMo K ERA RAID Ha SSD):

» noctynHbl RAID yposHen 1, 50, 60 1 70;

* OTCYTCTBYET MYHKUMA SSD-Kala;

* 154 I/0-onepauymni He ncnonsbayetca RAM-KaLL;

* OTCYTCTBYET QYHKUMA YIpexaatoLen peKOHCTPYKLUMK.

CospnaHue RAID

B RAIDIX 5.2.4 ecTb HECKOMbKO cnocobos co3aaTtb RAID:

* YCcnonb3oBaTh BuKeT CosaaTb RAID Ha cTpannue XPAHWUITALLLE > CIMTMCOK RAID;
* ycnonbsoBaTb B13ap g CO3OATb RAID Ha cTpaHuue XPAHUJTULLE > OB30P,;
* ycnonb3oBaTb B13ap CO30ATb LUN Ha ctpaHuue XPAHUITULLE > OB30P.

YT106bI cO3AaTb RAID ¢ MOMOLLbIO BUKETA:

1. OTkponTe cTpaHunLy XPAHWUITALLE > CIMTMCOK RAID.
2. B pazgene Cnucok RAID knnkHute CosaaTtb RAID.

3. B oTKpbIBLLIEMCS BUAYKETE HAcTpoinTe napamMeTpbl RAID.
OnncaHne NapamMeTpoB NPeACTaBNEHO B TabuLE HUXeE.

Cnucok RAID nycto

>

Genericv (@ 0 v 4GB v 128 KiBv

default ~

Beibpate .
CO3JATb OTMEHA

Puc. 20. BupgykeT cosgaHusa RAID. Cuctema B DC-pexxume
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MapameTp HasHauyeHune

msa RAID ma RAID.

[lonycTrMble CUMBOSbI: NaTUHCKME BYKBbI, LMMPbI 1 NOAYEPKMBAHME, OT 1
[0 9 CMMBOJIOB.

© 1549 ERA RAID 3anpeLleHbl UMeHa «power» 1 «uevent.

© HeucnonbayinTe B uMenn RAID nma nocTasimka MO RAIDIX.
VIMSA NOCTaBLLMKA MOXHO YBUAETb B KOHLE CTPOKM BbIBOAA
KomMaHAbl $ rdcli -V.

RAID Engine Tun RAID.
Bo3MOXHble 3Ha4yeHus:

o Generic — npeanodTuTeneH ana RAID Ha HDD nnmn HDD/SSD;
o ERA — npeanoyvtuteneH ansa RAID Ha SSD.

© ERAEngine paboTaeT TOMbKO Ha CUCTEMAX C NMPOLIECCOpamy,
nogaepxnsatommm AVX. ina ERA RAID N+M TpebyeTtca
MUHUMYM AVX2.

Moapo6Hee cM. B pasaene Tunbl RAID (cTp. 28).
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YpoBeHb RAID YpoBeHb co3aaBaemMoro RAID.
Moapo6Hee cM. B pasfene YposHu RAID (cTp. 26).

BosmoxkHble 3Ha4eHUA:
Generic RAID:
°0
°5
° Bi
° 6
° O
©7.3
° 7.3i
° 10 (YT06bI co3patb RAID 1, BbibepuTe ypoBeHb RAID 10 1 fobaBbTe
TONbKO 2 Ancka.)
° N+M
o N+Mi
ERA RAID:
° 0
°
°5
° 6
©73
° 10
° 50
° 60
° 70
° N+M

o [na NpoayKTUBHbBIX CUCTEM PEKOMEHYEM MCMOSIb30BaThb
nHMLMannanpoBaHHble RAID.

O 155 Generic RAID

MNocne co3fanuns nHuymanmsmpoBaHHoro RAID HauHETCS
NpoLecc MHULManmn3aLmm; Nporpecc oTobpaXkaeTcs B MPOLEHTaXx.

PaboTa ¢ nHuymnanunsvpyemMbiMm RAID HEBO3MOXHa [0
3aBeplleHVs nHMUManusaunm. lNogpobHee cM. B pasgene
Wunmanmsaums RAID (cTp. 38).

O 55ErRARAD

Mocne cosfannst ERA RAID (kpome ERA RAID 0) HauHETCA
MpOoLECC MHULManmn3aLumm, ero Nporpecc 0TobpaxaeTcs B
npoLeHTax.

Bbl MOXeTe paboTaTb C MHMLManu3npyembolM RAID, a Takxke
MEHATb NPUOPUTET NHULIMANM3ALMN A9 YNpaBNeHUs Harpy3Kom
Ha aucku. MoapobHee cM. B pasaene UHulmannsaims RAID (cTp.

38).

Bce npaBa 3auymiieHbl. 000 «Pananke», 2024 CTpanuua 32/247



RAIDIX=

RAIDIX 5.2.414
raidix.ru

MapameTp HasHauyeHune

icnonb3oBaTh Tonbko ana Generic RAID. Heo6sa3aTenbHbI.

npodune Bbi6paTh paHee coxpaH&HHbIN npodunb RAID.
Mpohunab COAEPXXUT pacLlUnpeHHble napameTpbl RAID 1 no3sonsieT
MFHOBEHHO MPUMEHUTb 3TW HACTPOMKKM K cozfaBaemomy RAID.
Mpw OTCYTCTBUMN COXPAHEHHbBIX NPOMUNEN CUCTEMA aBTOMATUYECKM
NpUMeHsieT Npodusb ¢ HAaCTPOKaMKM No yMondaHuto (¢ nmeHeM "default”).
MoapobHee 06 ynpaBneHnn napametpamm RAID B pasaene [1pogpuan RAID
(cTp. 51).

Auncku CrnncoK ancKoB.

Pasmep ksla RAM

Pexxnm 3anmcu
6nokamu no 4 KiB

MNonnepxxka Write
Barriers

B oanH RAID pekoMeHayeTca BKIKYaTh AUCKM OQHOrO pasmepa.
BbibpaTb ANCKM MOXXHO ABYMSI CNOCO6aMU:

° MNog nonem Ancku KNvKHUTe BbibpaTb, OTMETHTE HY>KHble AVCKN 1
KNnkH1Te BbIBPATD.

° B none Oucku BBeanTe Homepa (UID) ANCKOB Yepes 3ansTyto, 6o
Anana3soH UID uepes nedwuc (Hanpumep, 0-3,5,7).

o [Ona co3pganus Generic RAID Bbl MOyeTe BbibpaTb kak HDD, Tak n
SSD anckn.

B RAID, coaepykaLumx anckum obomx tmnos (SSD 1 HDD),
npoucxoauT cneundunyeckmin naHoc SSD-ANCKOB.

Tonbko gns Generic RAID.
Pasmep kalla, B GiB.
Mo ymonyanuto: 4 GiB.

PekomeHayeTcA BblbMpaTh cneayromii o6beémM RAM B 3aBUCUMOCTY OT
KonunyecTBa anckos B RAID:

o 10 12 anckoB — oT 6 o 8 GiB;

ot 12 go 16 gnuckos — ot 8 0o 12 GiB;
oT 16 go 24 guckos — o1 12 go 16 GiB;
oT 24 o 32 guckos — o1 16 go 20 GiB;
oT 32 guckos — o1 20 o 24 GiB.

(o)

(0]

e}

o]

Tonbko gnsa Generic RAID 0 n RAID 10.

Bk/HO4eHWe OaHHOO pexxnma MOXET MOBbICUTb MPOU3BOAUTENBHOCTL NPU
3anmcu CNOXHbIMW NaTTepHaMK.

Tonbko gns Generic RAID.
CoxpaHsieT aaHHble 13 bydepa 3anmcn RAM Ha AnCKK.

BktoveHne CI/IHXpOHHOIZ 3anmcu yBeaim4dnmBaeT COXPaHHOCTb AaHHbIX, HO
MOXET CHN3NTb MPON3BOANTENIbHOCTb CUCTEMDbI.
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MapameTp

HasHayeHue

Pa3smep 6510Ka

Habop pesepBHbIX
[INCKOB

Ctpun

MNpeanouyteHne/CTaTyc

dopmMaT pasMeTKM CEKTOPOB Ha AMCKaX.
BO3MOXXHble 3Ha4YeHUs:

°©512B
° 4096 B (no ymon4aHuo)

Kpome RAID 0. Heo6s3aTenbHbI.

IMsi Habopa AMCKOB, KOTOPbIe B C/ly4Yae OTK/KOYEHWS UK BbIXOAa
M3 CTPOS AnCKa, Bxoasulero B RAID, 6yayT ncnonb3oBaHbl 415
aBTOMAaTUYECKOIN 3aMeHbl 3TOro Ancka. NoapobHee cM. B pasaene
ABTOMaTnyeckas saMmeHa aucka (c1p. 71).

MUWHMManbHbIA pa3mMep Nosockl AaHHbIX (B KUnobaitTax), 3anncbiBaeMblx
Ha Auck, Haxoasawmimnes B RAID.

BO3MOXXHbIE 3HaYEHNS:
nns Generic RAID:

° 16 KiB

° 32 KiB

° 64 KiB

° 128 KiB (no ymonyaHuto)
o 256 KiB

o 512 KiB

° 1 MiB

ona ERA RAID:

o ABTO (N0 yMON4aHuto)
° 16 KiB

o 32 KiB

° 64 KiB

° 128 KiB

° 256 KiB

3SHadeHve ABTO yCTaHaB/IMBAET pasMep CTpuna B 3aBUCMMOCTM OT TUNa
Avicka (HDD: 64 KiB, SSD: 32 KiB, NVMe: 16 KiB).

Tonbko B DC-cucteme.

NpeHTndrKaTop y3na, KOTOpbI SBNSETCS NpeanoyTUTENbHbIM AN
npefocTasneHuns gocTyna K gaHHomy RAID.

NaeHTudMKaTOpbI Y3/10B TakxKe 0TO6pakatoTCs Ha KaxkAoW CTpaHuLe
nHTEpdeca.

© o ymonuaHmo cucTemol 3agaéTes NpeanoYTeHue yany,
Ha KoTopoM co3aaétca RAID. MNapamMeTp MOXXHO U3MEHUTb
BO BpeMs paboTbl C CUCTEMOM, BbINoAHMB Murpauumtio RAID.
MoapobHee — B pasaene Murpaumsa RAID (cTp. 45).
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MakcumanbHbIn 06bEM  Tonbko gns ERA RAID, kpome ERA RAID 0.
namaT Ana RAID BennunHa JOCTyNHOro o6béma RAM B MiB ans RAID.

Bo3amoxkHble 3HaueHns oT 1024 o 1048576 (1 TiB), Ho He 6onblue
OOCTYMHOW MamMATK Ha y3ne. Ecnu 3HadeHne He onpefeneHo, OHO
yCTaHaB/IMBaETCA aBTOMATUYECKK, OCHOBbBIBAsACh Ha pa3mepe cTpamna:

o cTpun 16 KiB — namaTtb 2048 MiB;
cTpun 32 KiB — namatb 2048 MiB;
cTpun 64 KiB — namatb 4096 MiB;
cTpun 128 KiB — namatb 8192 MIB;
cTpun 256 KiB — namatb 16384 MiB.

[e]

(o)

(o)

(o)

4. KnukHute CO30AThD.
CospnaHHbIn RAID noseuTtcs Ha ctpanuue XPAHUJTULLE > CIMTMCOK RAID B cekumm Cnncok RAID.

RAIDIXE  XPAHWMILE NAS  WMHWALWATOPLI M MNHTEPOEACHI  CACTEMA  MOHWTOPWHI node1 @—D/ node2 e admin Y5
0B30P  CNWCOK RAID CNWCOKLUN  PEMN/IMKALMA HABOPbI PESEPBHLIX AMCKOE  AWMCKM  CKAHWPOBAHWE AWCKOE  MPO®WMAW RAID  MMMOPT RAID
Cnwncok RAID
»
GEN RAIDS 39 GIB 39 GIB RAID 5 0-4 Generic — on @—D

Coznatb RAID

Puc. 21. MNMpumep cosgaHHoro Generic RAID B DC-cucteme

B cTpoke co3gaHHoro RAID nosBuTca AoNOnHUTENbHasa MHhopMaLns:

Pasmep Pasmep RAID, B GiB.
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CBob6oaHoe NpocTpaHcTBO Ha RAID, He 3aHsaToe pasgenamu LUN, B GiB.

CuHxpoHuzauma kalen Tosnbko B DC-cucteme gns Generic RAID.

Ona ERA RAID CUHXpOHM3aUMS K3LLEN HEMPUMEHMMA, MOSTOMY
MCMOJIb3YETCA 3HAYEHME «—».

CTaTyC CUHXPOHN3ALMM AaHHbIX MEXY K3LLaMu NTOKanbHOMo 1
yOanéHHOro y3sos.

BO3MOXXHble COCTOAHUS:

o BknrtoyeHa — ksl ykazaHHoro RAID Ha o6omx y3nax
CUYHXPOHW3MPOBaHbI,

° BblkntoyeHa — K3l ykazaHHoro RAID Ha y3nax He
CUHXPOHW3NPOBaHbI,

o OwmnbKa — BOSHMKHOBEHWE OLLIMOKM B MpoLiecce CMHXPOHM3aLmnn RAID;

© punotepe cuHxpoHnsaLmmn Ha RAID BKIHOYAETCA PEXMM
CKBO3HOW 3anuncu Write Through (anst nHbopmaummn o pexxmme
CM. rnaBy JonosiHuTtenbHble napametpbl RAID (cTp. 50)).
PaboTa B pexkMMe CKBO3HOW 3arnmncun MOXeT HeraTuBHO
MOBMNATb Ha MPOU3BOANTENBHOCTb, HO OHecnevnBaeT SyyLLyHO
LeNTOCTHOCTb JaHHbIX.

OueHka coctoaHna RAID

[nsa cozaaHHoro RAID ero Tekyllee COCTOAHME OTObpaXKaeTcs

* nns DC-cuctemsl — B none MNpegnoyvteHne/CTaTyc;
e 11 SC-cUCTEMbI — CNeBa OT MKOHKW & .

Q OHnaviH OTo6pa>+<aeTcsq B crieayronx cny4vaax:

AKTUBHbBIV
WHuymannsayms:
3aBeplueHa

[laccuBHbIV

PesepBHbI

RAID aKkTvBeH Ha npeanoytuTenbHoOM emy yane. Bece auckm RAID
NOAKITHOYEHDBI U pabOTatOT KOPPEKTHO.

NHnumanusauyma RAID 3aBepuleHa ycneLwHo.

Tonbko B DC-cucteme.

RAID naccuBeH Ha HenpeanodTuTenbHOM eMy y3ne. Bece anckm RAID
NOAKITHOYEHDI Y PaboTakOT KOPPEKTHO.

Tonbko ans ERA RAID B DC-cucteme.

ERA RAID naccuBeH Ha Henpeano4yTuTensHOM eMy y3ane. Bce aucku RAID
NOAKITOYEHbBI M paboTatOT KOPPEKTHO.

NHbopMauums, KoTopast MOXET 6bITb nostlydeHa o ERA RAID ¢ yana, Ha
KOTOpoM aTOT RAID naccuBeH, OrpaHmnyeHa.
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lMpenynpexzaeHne OTOOPAXKaETCA B CNeYHOLLMX CyYasnX:

WHnymannsayms

VameHeHue ypoBHA RAID

JocTynHo yBennyeHne
pasmepa

HernonHbiv

[laccuBHbIV

lMepexon

[lepeMell|EHHbIV

”OBDG)K,JGHMG JaHHbIX

(SDC)

PeKoHCTpyKUMA

RAID nH1UMannanpyeTcs.

Bo Bpemsa nHuLmanmn3aumm padbota ¢ Generic RAID HeBo3MOxHa. CTeneHb
3aBePLUEHHOCTM NpoLecca MHMLManu3aumm ykasaHa B npoLeHTax.

NAET n3aMeHeHne ypoBHS nnn gobasneHne anckos B RAID.

PecTtpannuHr RAID 3aBepLUEH 1 JOCTYMNEH PYYHOW 3arMyCK yBENNYeHNA
pasmepa RAID.

RAID gocTyneH 1 pabotocnocobeH, Ho YacTb AnckoB RAID nseneveHa us
CUCTEMbI UNTN HEUCMpaBHa.

Tonbko B DC-cucteme.
RAID naccuBeH Ha NpeanodTUTENIbHOM eMy y3rie,

RAID HaxoOnTcs B CTagmmM NepeksitoveHns B MaCcCHMBHbBIN PEXNM.

Tonbko B DC-cucteme.

RAID, KOTOpbIl 6bi/1 aKTMBHBIM Ha MpeanoyTUTENBHOM eMy y3e, NepeMeLLEH
Ha BTOpOW y3erl.

Ceitvyac RAID BpeMeHHO aKTUBEH Ha BTOPOM Y3J1€ 1 MaCcCUBEH Ha
nepBoHa4YanbHOM.

RAID cofiep>Xu1T NoBpeXAEHHbIe laHHble.

Mpy NOMNbITKE YTEHMS C MOBPEXAEHHbBIX CTPaNNOB 6yAeT NOSABASATLCA
oLmbKa.

[MponcxoanT BOCCTAHOBIEHWE JlAHHbIX Ha AnCKax, HO ¢ RAID MOXXHO
paboTtaTb.

@ Olumbka OTOBPaXKaeTCs B CNeAyoLWmX cnyyasx:

O naviH

He 3arpysxeH

He ynanocb
CUHXPOHW3MPOBATb KALLIN

RAID HepocTyneH.

RAID cyuiecTByeT B KOHbUIypaLmm, HO B pedybTaTe Kakux-TMo0 N3MeHeHUM
C ANCKaMu, KOP3UHOM 1 APYrMK KOMMOHEHTAMU ero HEBO3MOXHO CObpaTh.

I'IonpoéHee CM. B rnaBe PekoMeHaaLmm o pPeLleHmno BO3MOXKHbIX Mpob/iem

(cTp. 233).

Tonbko B DC-cucteme.

OTcyTCTByeT KaHan Mexay ysanamMy ana CMHXpOHMN3aLnn K3LLIEN.
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RAIDIX= it

VIHnumnannsaumsa RAID

o s npoayKTUBHbBIX CUCTEM PEKOMEHIYEM UCMONb30BaTh UHULUMaNM3nposaHHble RAID.

OTANYUTENBHBIMM OCOBEHHOCTAMM MHULIMANN3MPOBaHHbIX RAID aBnatoTcs:

* yBe/IMYeHMe CKOpOCTM cnydaiHoit 3anuncu (ana Generic RAID dyHKUma CnyyaitHas 3anucb, KOoTopas
CTaHOBMUTCS [OCTYMHA NOCcNe NHMLMann3aLumm).

* 1na Generic RAID BO3MOXHOCTb MCMNOSb30BaHMA QyHKUMKM O6Hapy>KeHWe CKpbITOro NoBpeXAeHNs
JAaHHbIX.

Moapo6Hee 06 aTUX DYHKLNAX CM. B rnase ornonHUTeNbHbIe napametpbl RAID (cTp. 50).
OCOBEHHOCTI MHMLMann3aUnmn Ans pasHblx Tunos RAID:
e iHnumanmsaumsa Generic RAID:

° VIHMUManmsayma 3anyckaeTcs aBToMaTUYeCKM Npu co3aanHmm nHnumannanposaHHoro RAID ypoBHS
5i, 61, 7.3i nam N+Mi.

o Bo Bpems HuLmanun3auum pabota ¢ RAID HeBO3MOXKHa.

o OCTaHOBUTb M BO30OBHOBUTb MHULMANM3aLMIO MOXHO Yepe3 CLI (cM.init stopwuinit start B
CnpaBoyHumke CLI RAIDIX 5.2.4).

e iHnumanmnsaumsa ERA RAID:

° MHMumanu3auns 3anyckaeTcs aBToMatuyeckn nocne cosfnanHns ERA RAID (kpome RAID 0).
o Bo Bpems nHuumanusaumm RAID ¢ HUM MOXHO paboTaTb.
° 3Ha4yeHne No yMONMYaHUIo ANs npuoputeTa nHuumanmsaumm — 5%.

o [lnsg KOHTPOAMPOBaHMUA Harpy3kun Ha ancku RAID HacTpavBanTe napametp NpuoputeT nHULmanu-
3aumu (Initialization priority).

YcTaHoBKa napamMeTpa B 0 o6ecneynBaeT HaMMeHbLUIWIA NPUOPUTET 4719 NPOLIeCCa NHMLIMaNM3aLmnm,
NpefoCTaBAA BbIYUCIUTENbHbIE PECYPChI AN APYrMX CUCTEMHbLIX MPOLIECCOB. YCTaHOBKa Mapa-
MeTpa B 100 faéT npoueccy MHUUManmM3aunm HamBbICLIMA MPUOPUTET Cpeau APYrnX NpoLIeCCOoB.

Mapametpbl RAID “ERA_RAIDS”

837 GIB 837 GIB  RAIDS 5-8 ERA — v 16 KIB @—D

AuHamudeckue na paMeTpbl

Plele @ @

2048

OTMEHA NPUMEHUTEL

Puc. 22. MapameTp «[pruoputeT nHnMumnanmsaumm» B okHe «apameTpbl RAID»

Mporpecc HnLUManmsaumm otobpaxkaeTcs:
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* B MpaBoM BepxHeM yrny GUI npun HaBeAeHUN Ha UMSA UITU UKOHKY Y33,
* Ha cTpaHuue XPAHUNULLE > CITMCOK RAID npu HaBefieHMM Ha UKOHKY MNpepnoyvteHna/CraTyca.

OnoseweHus “node1”

RAID ini RAID&

He yaanocs CMHXPOHM3WMPOE...
OHNalk

AKTWEBHBIN

MHULUManU3auma: 33%

McToprd onoBeweHnia

Puc. 23. MNMporpecc nHnynanusaumm B MeHro GUI

RAIDIX XPAHWIMLIE NAS WHWALMATOPbI M MIHTEPOEACHI  CUCTEMA  MOHWTOPWHI node1 E—D node2 e admin Y5
OB30P CMNWCOKRAID CMNMWCOKLUN  PEMIMKALWA  HABOPbLI PESEPBHBIX AMCKOB  AMCKM  CKAHWPOBAHWE AMCKOB  MPO®WAW RAID  WMMMOPT RAID
Cnucok RAID
»
ini RAIDG 2968 2968 RAID 61 59 Generic  — off =

Co34aTb RAID

nodel

He yAan0Ck CHHXPOHM2M...
OHnaiH

AKTVEHBIA
MHuumanmzauma: 30%

WHuumanzauma: 30%
MaccueHbIA
OHnain

Puc. 24. Mporpecc nununanmsaumm Ha ctpaHuue CIMNCOK RAID

PoHOBOE CKaHWpoBaHue LienocTHoCTM RAID No pacnucaHuto

doHoBOE CKaHunpoBaHue LenoctHocTn RAID no pacnmcanunto (ﬂanee — CKaHunpoBaHune LLeJ'IOCTHOCTl/l) nos-
BOJTAET O6Hapy)KVIBaTb noBpexXaeHna aHHbIX B d)OHOBOI\/I pexxnme C 3ajlaHHbIM pacCrncaHneM.

OCOB6EHHOCTM PaboTbl CKAHUPOBAHWS LIENOCTHOCTH

[pn HaCTPOMNKE CKaHMPOBAHWA LIENOCTHOCTM y‘-ll/lTbIBaVlTe cnegyrouine OCOBGEHHOCTM:

* CKaHVpOBaHMe LIeNIOCTHOCTM He BII0KMpYeT paboTy CUCTEMbI BO BpeMst paboTbl.

* PacnucaHue cKkaH1poBaHWs LIENOCTHOCTY Ans Kaxkaoro RAID HacTpavBaeTcs OTAeNbHO.

* [epea BK/IKOYEHNEM CKaHMPOBaHUS LIENOCTHOCTI HEOOXOAMMO HAaCTPOWTL pacnucaHve sanycka. [nq
HaCTPOMKM paciMCaHNa YKaxK1Te Nepuofbl, KOraa CKaHMpoBaHue LIeNIOCTHOCTM PaspeLLleHo 1 nepuo-
Abl, KOrAa OHO MPVMOCTaHOBEHO. EC/IM CKaHMPOBaHWE LIeNIOCTHOCTM BKIKOYEHO, a MepuoAbl 3anpeTa He
3a7aHbl, CKaHMpoBaHue 6yaeT MPOBOANTLCA MOCTOAHHO.
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* B nepuofbl, korga GoOHOBOE CKaHMPOBaHMe paspeLLeHo, HoBast NpoBepKa LenocTHocTy RAID 3anycka-
eTcsa vepes 30 cekyHA nocne 3aBeplUeHns npeablayLlero ckaHnposaHus. CKkaHUMpoBaHWe NpoaoKa-
eTcs [0 Havana nepmnoja, B KOTOPOM CKaHMpOBaHWe NPUoCTaHOBEHO. ECiM ouepeiHas NpoBepka He
ycnena 3aBepLUnTbCs, OHa 6yaeT NpUOCTaHOB/IEHA M BO30OGHOBUTCA B CledyoLLIEM Pas3peLlEHHOM ne-
puroge.

* Ha nHmumannsmpoBaHHblx Generic RAID ckaHMpoBaHMeE LeNOCTHOCTU UAET B PEXXUME NMPOBEPKM CKPbI-
TOro noBpexaeHusa aaHHblx (Silent Data Corruption, ganee - SDC). MNoapo6Hee o SDC cM. B rnaBe CKpbl-
TOe NoBpeX/eHne AaHHbIX (CTP. ).

e Ecnun npu ckaHmpoBaHum tenoctHocTu ERA RAID nnu HemHuumannampoBaHHbix Generic RAID cucTe-
Ma 0BGHapYXXMBaEeT AMCK C OLLIMBKaMM, KOMYECTBO KOTOPbIX NMPEBbILLIAET M0por OLMO0K AUCKOB (CTP.
63), anck ncknrodaetca na RAID.

* [Mpun nepesarpyske RAID BO BpeMsi CKaHUMPOBaHMA LIeNOCTHOCTM, CKaHUpOBaHWe 6yaeT NpuocTaHoBIe-
HO 1 BO30BHOBWTCS nocne Bo3BpalleHns RAID B cTaTyc OH/aiiH.

* Ecnn BO BpemMs ckaHmpoBaHua LenoctHocTn RAID nepellén B cTatyc OgraliiH, CKaHMpoBaHue 6yaet
NPMOCTaHOB/IEHO M BO30GHOBUTCSA Nocse Bo3BpalleHnsa RAID B cTaTyc OHsaliH.

* [Mpun yaaneHun RAID ckaHMpOBaHWE LENOCTHOCTH BYAEeT OCTAHOB/IEHO, HACTPOMKM N pacnmcaHune cka-
HUpOBaHNA ByayT yaaneHbl BMecTe ¢ RAID.

ynpaBneHme CKaHnpoBaHMEM LUEJTOCTHOCTW

YnpaBneHue napaMeTpaMm CKaHMPOBaHMUA LIENOCTHOCTM OCYLLECTBNAETCH B OKHe HacTponku (bOHOBOFO
CKaHMpoBaHUA LIETOCTHOCTU.

Bbl MOXeTe OTKPbITb OKHO HAaCTPOEK CKaHNPOBaHNA LEJTOCTHOCTN HECKOJTIbKMMUA cnocobamu:

* Ha cTpaHuue BbibpaHHOro RAID B mpaBOM HUXXHEM Yy KIMkHUTe HacTponkn OHOBOro CKaHMpoBa-
HUA LEeNOCTHOCTMU.

* Ha cTpanuue XPAHUJTULLIE > CTIMCOK RAID KnukHUTE i B CTPOKe HyxHOro RAID 1 BbibeprTe HacTpoit-
K1 $HOHOBOIro CKaHMPOBaHUA LIeNIOCTHOCTMU.
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RAIDIX  PAHWIMLE NAS  MHWUMATOPbI M MHTEP®EACHT  CUCTEMA  MOHWTOPMHI node1 Mnodez eadmin iy

OB30P CMWCOKRAID CNWMCOKLUN  PENAWKAUWMA  HAEOPLI PE3EPBHBIX AWCKOBE  AWCKWM  CKAHWPOBAHWE JMCKOB  MPO®WIM RAID  MMMOPT RAID
< Ha3aa k maccusam RAID

RAID “ini_RAID6"

CeoncTea “ini_RAID6"

Online, Active

Jpyrue, 29 GIB
on
RAID 6i
Cnwcok LUN Generic
roamme LN 2GiB
BrnwoyeHo
Mcrnonsayembie AUcku BKtoYeHa
: Bhlknto4eHa
5
5 1068 — - QEMU_HARDDISK drive-scsi3 sdh 55D [ ha
6 1068 — - QEMU_HARDDISK drive-scsi7 sdd 55D [ AGLD/EMIENGHHENARaM ETDEERAD)
7 1068 — - QEMU_HARDDISK drive-scsiz sdi 55D [
8 10GE — — QEMU_HARDDISK drive-scsid sdg SsD []
MepezarpyzuTb RAID
9 1068 — — QEMU_HARDDISK drive-scsi9 sdb sSD (]

[%]—)[a@ MUrprpoBaTs RAID

YaanuTe RAID

CBeTOBaA MHAVMKALMA ANCKOB
RAID

DOHOBOE CKaHMPOBaHWA
UenocTHOCTH
BbikntoyeH

HacTpoliku ¢:OHOBOrG CKaHMPOBaHMS

RAIDIXE XPAHWMILE NAS WHWUWATOPbl M MHTEP®EACHI  CUCTEMA  MOHWTOPWHI

OB30P CMWCOKRAID CMWCOKLUN  PEMMKAUMA  HABOPLI PESEPBHLIX IMCKOB  AWMCKWM  CKAHMPOBAHWE ANCKOB  MPO®WIW RAID  MMMOPT RAID

Cnucok RAID

»

ini_RAIDS 29 GiB 29 GiB RAID 6i 59 Generic - on @—Q

(® HacTpoiikn GOHOEOrO CKaHMPOBAHNS LENOCTHOCTH

X Yaannte

Puc. 26. HacTpoiku ¢hOHOBOIro CKaHMpPOBaHMSA LeNIOCTHOCTM Ha cTpaHuue CIMTNCOK RAID
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HacTpoiky ¢OHOBOMD CKaHMPOBaHWA UENOCTHOCTH

EpenerHoe orpasrusH ne: - 3anyCcxEaeTcq - ZCTaHDENEH

BockpeceHss MNoreasneHMK BropHWE Coeas deTeepr ATHMUA CyGboTa

OTMEHA

Puc. 27. OkHO «HacTpoiku hOHOBOro CKaHMPOBAHUA LIeNIOCTHOCTM»

YT06bI HACTPOUTbL CKAHMPOBAHME LIENIOCTHOCTMU:
1. B okHe HacTpoiiku (hOHOBOro CKaHMpPOBaHWA LLeNIOCTHOCTM HAaCTPOWTe crieaytoLine napameTpbl:

o BKIHOUMTE CKaHMPOBaHME LIETOCTHOCTIX NPY NOMOLLM NnepekodaTens Bknountb GoHOBOE CKaHK-
poBaHMe LEeNoCTHOCTMK.

o B nosne Monoca nponyckaHusi GOHOBOro CKaHNMPOBaHUSA LIeNOCTHOCTU YKaXMTe CKOPOCTb, C KOTO-
pou 6yfeT NPOM3BOANTHLCH CKaHMpoBaHwue, B MiB/s. 3HadeHne no ymondanuto: 100 MiB/s.

° HacTpowTe pacnucaHue CKaHMpoBaHuA. 3enéHoe nose — nepunom, Korga GoHOBOe CKaHWpoBaHue
paspeLleHo. Ka)xabli pas nocre 3aBepLueHns NonHon nposepkn LenoctHocTn RAID vepes 30 ce-
KyH[ CKaHVMpOBaHWe 6yaeT 3anyLieHO 3aHOBO.

YTo6bl 33A4aTb UHTEPBAsIbI BPEMEHW, B KOTOPblE CKaHMPOBaHME LIe/IOCTHOCTM ByeT NPUOCTaHOB-
NEHO:

m B 3en1€HOoNM 061acTu BblAeNNTe KYPCOPOM HY>KHbIA BPEMEHHON NPOMEXXYTOK. BblaeneHHbIR nH-
TepBal CMEHUT LUBET Ha PO30BbIN, a CBEPXY CO3AaHHOIO MHTEepBana 0TO6PasnTCsa ero BpeEMEH-
HOW AnanasoH.

m [1pn KJIMKE MO pa3peLLEHHOMY AnanasoHy MPOMUCXOAUT CO3[aHne 3anpeLlaroLlero MHTepsasa Ha
T yac.

m BpeMeHHOM NPOMEXXYTOK MOXHO M3MEHUTb, pacTArMBasn MHTepBan BBepx 1 BHK3. LLlar nHTepBa-
na — 15 MUHYT.

m /IHTepBan MOXHO yAannTb, KITMKHYB [ 3 NpaBoOM BEPXHEM YINy UHTepBana.
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RAIDIX= i
2. [locne 3aBeplueHns HacTponkKM KnkHnTe MPUMEHUTD.

HacTpoiikv ¢oHOBOM CKaHUPOBaHMA LEeNoCTHOCTH

BENOUKTE $OHOBEDE CKIHWPOBE3IHWA LENOCTHOCT .j

MonoCa NPonyCkaHME GOHOBOMD CKaHMPOBAHWA WENOCTHOCTH 200 MiB/=
EpeneHHoe OrpaHnUEH e - BAMYCHASTCR . - DCTEHOENEH
BocwpeceHes NoreasneHnE BropHuk Cpeas Hersepr NaTHMua CyGboTa

(s
{IFEEI]

{IEEET]

0

S0 0&0 = 17215 0E00 = 17:15 0E0 = 1715
uraod
E00
LEe]
1000
RREE]
12404
13040
1480
1534040
1800

14
134040

1M

Puc. 28. OkHo «HacTpoiku OHOBOro ckaHMpoBaHus

LlesioCcTHOCTU». Mepnogbl MPUOCTAHOBKM CKaHMPOBaHUSA

Nocne BKIKOYEHUSI CKaHMPOBAaHUS LIENOCTHOCTK, Ha cTpaHuLe XPAHUITULLE > CITMCOK RAID B cTpoke
cooTBeTcTBYytolero RAID nosaBnseTca MKOHKa @.

CKaHMpoBaHMe LUeNoOCTHOCTH 6y)1eT 3anyueHo aBToMaTn4eCckKn ¢ Ha4asioM NepBoro Pa3PELLEHHOTO MH-
TepBaJsia, yKa3aHHOro B pacrnmcaHmn.

CocTosiHMe cCKaHMpOBaHUS
CocTosiHKne n nporpecc CkaHupoBaHusa RAID oTobpaxkaeTcs:
* Ha nmanenu ctaTtyca CkaHnpoBaHus LlenocTHocTu Ha cTpaHuue RAID.
NHbopMauns Ha naHenn obHoBAseTcs Kaxable 30 CeKyHA,

* Ha ctpaHunuye XPAHUJTULLE > CTTMCOK RAID npu HaBefieHUn Kypcopa Ha ® B cTpoke RAID.

Bepcus: 5.2.4:14:20
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(DOHOBOE CKAHWPOBAHMA -:|
LENOCTHOCTIA
OcTaHoBNeH

3.45%
100 MiB/s

HacTpoAkK GOHOBOID CKaHWpOBaHWA

Puc. 29. lMaHenb ¢ cocTosiHMEM CKaHNPOBaHUA LLeNOCTHOCTU Ha cTpaHuue RAID

RAIDIX  XPAHWIMLILE NAS  WHULMATOPbI U MIHTEPOEACHI  CUCTEMA  MOHWTOPWHI node1 @—D node2 eadmln sla

OB30P CMWACOKRAID CMWCOKLUN  PEMAWMKALMA  HABOPLI PE3EPBHBIX AVCKOB  AWCKW  CKAHWPOBAHWE AMCKOB  MPO®WAWM RAID  MMMOPT RAID

Crnincok RAID

>

ini RAID6 29GiB 29 GiB RAID 6i 5-9 Generic — ® on @—@

Cozaats RAID

DOHOBOE CKAHWPOBAHUS LIENOCTHOCTH

PaGoTaet
20.69%
100 MiB/s

Puc. 30. CocTosiHMe ckaHnpoBaHuA LenocTHOCTH Ha cTpaHuue CIMNCOK RAID

CkaHnpoBaHue LenoctHocTn B DC

B DC ckaHMpOBaHMWe LeIoCTHOCTM MMeET crefytoLme 0CO6eHHOCTH:

* CKaHMpOBaHME LIeNIOCTHOCTM HacTpamBaeTCs Ha IO60M y3/1e B COOTBETCTBMM C PasienioM YipassieHue
CKaHWpoBaHWeM LieocTHocTH (cTp. 40).

* Ecnv BO Bpemsi OHOBOro CKaHMpOBaHWA NPOM30LWLNO nepekntodeHne yanos (failover), To ckaHupo-
BaHWe MPWOCTaHaBMBAETCA C COXpaHeHWeM nporpecca. [locne o6paTHOro MepekntodeHUst y3oB
(failback) ckaHnpoBaHue 6yaeT NPOAOIKEHO.

Ecnv Ha MOMeHT o6paTHOro nepekntoveHna yanos (failback) ckaHnpoBaHMe LeNnoCTHOCTM MPUOCTaHOB-
NIeHO MO Pacnm1caHmnto, TO CKaHMPOBaHME MPOJOSIXKMUTCS C Ha4anoM CeayoLLEro paspeLléHHOro MHTep-
Bana.

* Ecnun Bo BpeMsi ckaHnpoBaHKMs LienocTHocTK RAID aToT RAID 6bi1 MUrpUpPOBaH Ha pyroi y3en, To cKa-
HUPOBaHME NPOACIHKUTCSH HA HOBOM Y3/1€ NOC/IE 3aBepLUEHUS MUTPaLIUN.

* [1py nepesarpysKe akTMBHOIO y3/a BO BPEMSA CKaHNUPOBAHNSA LIENIOCTHOCTU, CKaHMpOBaHme 6yaeT npu-
OCTaHOB/EHO 1 BO30OBHOBUTCS MOCNE 3arpy3Ku CUCTEMbI 1 06paTHOro nepekntoderms yanos (failback).

[lepesarpyska RAID

© Tonbko ana Generic RAID.
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© He sbinonHanTe nepesarpysky RAID, Korga cucTeMa HaxoauTCs Mnog, Harpyskoi.

cnonbayinTe nepesarpysky RAID:

* 11191 IPUMEHEHNS N3MEHEHNIA MapaMeTPOB PaboTbl Kallia U cTaTudecknx napameTpos RAID.
* B cnydae, ecnv RAID nepellén B CTaTyC He 3arpyskeH, Nepesarpyska MOXeT NoMOYb BEPHYTb ero B 1UC-
NpaBHOe cocTosHWe. MoapobHee cM. B pasfene PekoMeHaalmy o peLleHno BO3MOXHbLIX [1pobiem

(cTp. 233).

YT06bI Nepesarpysntb RAID:

1. OTkponTe cTpaHunuy XPAHWITULLE > CITMCOK RAID.

2. BbibepuTe RAID, KNMKHYB Ha ero nms.

3. Ha oTKkpbIBLLEKCA CTpaHuLe kKnukHUTe MNepesarpysutb RAID.
4. na noareepxaeHuns knnkHute NMEPE3AITPY3UTD.

RAIDIX=E  XPAHWMWE NAS  WHWLIMATOPHI M MIHTEP®EACHI  CUCTEMA  MOHWUTOPWHI nodel @—D node2 eadmin i

OB30P CMWCOKRAID CNWMCOKLUN  PEMMKALMA  HABOPLI PESEPBHBLIX AMCKOB  AWMCKKW  CKAHWPOBAHWE AWCKOB  MPO®WAWM RAID  WMMOPT RAID

< Hasal k maccueam RAID

CeoiicTea “ini_RAIDE”

RAID “ini_RAID6&"
Online, Active
Apyrue, 29 GIB
on
RAID 6i
Cnucok LUN Generic
No6asuTtb LUN 2GiB

Bkn4eHo

MCI'IOHbSyEMhIE AUCKU BknioveHa

Bblknto4eHa

5 10WGE — — QEMU_HARDDISK drive-scsi3 sdh SsD Aa

3 1068 — — QEMU_HARDDISK drive-scsi7 sdd SsD AomonuuTentiibie napaueTpbl RAID

7 10GB — — QEMU_HARDDISK drive-scsi2 sdi SsD M3meHNTs npoduae RAID

8 10GB — — QEMU_HARDDISK drive-scsid sdg 55D

MepesarpysuTb RAID

@ o o 0 0

o

10GB — — QEMU_HARDDISK drive-scsi9 sdb 55D

[;]@—’@) MurpvpoBate RAID

Puc. 31. CtpaHuua RAID, kHorika «[Mepesarpysuntb RAID»

Murpauna RAID

Murpayma RAID — npouecc cMeHbl y RAID ynpaBistoLwero v pe3epBHOro ysna cuctemMbl. C MOMOLLbHO
Murpaumm Bbl MOXETE nepepacnpenennTb Harpysky Ha yasbl B DC-cucteme.

Murpaumo MOXKHO BbINMOAHUTb Ha NFOO60M y3ne 1 ansa nroooro RAID.
[Mocne murpaumm Ha yane MmeHaetca ctaTyc RAID — AkTusHbi UNW lMaccuBHbi — 1 TpednodTeHme.
Y706bI BbINOAHUTE Murpauuio RAID:

1. OTkponTe cTpaHunuy XPAHWITALLE > CITMCOK RAID.
2. Bbibepute RAID, KNIMKHYB Ha ero nms.

3. Ha OTKpbIBLUENCA CTpaHuLe, cnpaBa KIMkHMTe MurpmposaTb RAID. [1pn 3anpoce NoATBEPXAEHNA
KvkHUTe MUTPUPOBATD.
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RAIDIX= it

PecTtpannuHr RAID

© Tonbko ana ERA RAID.

PecTpainuHr No3BOIAET B y>Ke co3gaHHoM RAID:

* IamMeHATb ypoBeHb RAID.
* YBenmuneaTb pasmep RAID, 106aBNsAS K HEMY HOBblE ANCKM.

TpeboBaHUA U OCOBEHHOCTU

* [Ina yBenuyeHns pasmepa RAID nobaenainTte He 60/1ee 6 ANCKOB 3a pas.

e Tonbko gna RAID 0, 1,10, 5, 6, 7.3.

* MHnumanmasaumsa RAID gonmkHa 6biTb 3aBepLUeHa.

* EAVMHOBPEMEHHO PECTPAMUMUHI MOXET BbIMOMHATLCSA TONBKO Ha 0AHOM RAID.
* Bo Bpema pecTpainuHra HeJOCTyMHa PEKOHCTPYKLMS.

* Ctatyc RAID He gosmkeH 6bITb «<HenosHbIN» 1 «TpebyeTcs PEKOHCTPYKLMAY.
* PecTpalnuHr BbIMOHAETCA B peasibHOM BPEMEHMN.

* He MeHsinTe anckn RAID BO BpeMs pecTpannumHra.

* [Nocne 3aBeplLUeHna pecTpainuHra RAID akTyanuanpyiiTe MeTafjaHHble Ha IUCKaXx, MCNob3ys KOMaH-
ay:

i) [ns ncnonb3oBaHna KoMaHbl HEO6XOANMbI NpaBa root.

o He ncnonbayite kKomaHay npu coctosanmax RAID need_recon v reconstructing. YTo6bl M36exxaTb
MOTEPHO AaHHbIX, JOXKANTECH 3aBEPLUEHNA PEKOHCTPYKLMN.

# eraraid recon --nane <raid_name> --force --yes-i-amreally-sure

Mepesarpyska onepaLyoHHON CUCTEMbI MOCAE pecTpannuHra 6e3 akTyanmsaumm MeTagaHHbIX NpuBo-
anT RAID B cocTosiHMe offline.

Tpe6oBaHUsi K KOIMYECTBY AUCKOB 1A pecTpannuHra

Ta6n. 2. [locTynHble BapuaHTbl UBMEHEHUA YPOBHA U MUHUMaNbHOE TpebyeMoe A/1s 3TOro KONMYeCcTBO
JVCKOB

Texkywnn HoBbin MWHUManbHOE KONMYECTBO AUCKOB, KOTOPOE HY>KHO A06aBUTb
YPOBEHb ypOBEHb
RAID O RAID 1

© RAID 0 fomxeH coaepxatb TONbKO 1 ANCK.
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Tabn. 2. LocTyrnHble BapnaHTbl UBMEHEHUS YPOBHSA U MUHUMAJIbHOE Tpe6yeMoe Ana 3Toro Koandyecteo

OUCKOB
Texkywunn HoBbIN MWHUManbHOe KONMYECTBO AMUCKOB, KOTOPOE HY)KHO A06aBUTb
YPOBEHb YPOBEHb
RAID 101
(cTp. 47) o N3meHeHne yposHs RAID 0 Ha RAID 10 4ocTyrnHO TOSIbKO
yepes CLI.
* Eciim RAID O cogepxxnT Tosibko T anck: 3
* Fciim RAID O cogepxxuTt n AMCKOB: N
RAID 1 RAID 10 1 2
(cTp. 47)
RAID 5 2
RAID 10 RAID 5 2
RAID 5 RAID 6 1
RAID 6 RAID 7.3 1

1 KonnyectBo amckos B RAID 10 AOMKHO 6bITb YETHBIM.

N3MeHeHne ypoBHSA 1 yBenunyeHue pasmepa RAID
YT06bl M3MeHUTb ypoBeHb RAID nnm ysennuntb pasmep RAID:

1. Boinonuute pectpannunHr RAID:

a. OtkponTe cTpaHnuy XPAHWUITULIE > CITTMCOK RAID.
b. Bbibepute RAID, KNMKHYB Ha €ro nms.
c. KnukHnte NameHeHmne yposHsa RAID B npaBoi 4acTu CTpaHULbI.

d. B 3aBMCUMOCTN OT Bbl60Opa 3Ha4eHus B none YposeHb RAID:

m YT06bI yBeNMUnTb pa3mep RAID, ocTaBbTe 3HaueHne nons YpoeHb RAID 6e3 nameHeHni (Te-

KyLLniA).

m YT06bl N3MeHUTb ypoBeHb RAID, BbibepuTe B none YpoBeHb RAID HOBbI YypOBEHD.

M3MeHeHue ypoeHsa RAID
ERAD

RAID O (Tekywyri) v

Aucki RAID

Belbon AMCKOE

Pazmep 0 GB

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

9 GiB YBenuqeHne pasmepa RAID AOCTYMHO noce
M3MEHEHIA Er0 YPOBHA U AC/XHO BbITs
3aMyLWEHD BPY-HYH0. Mbl PEKOMEHIYEM CHATD
Harpysky Ha RAID nepes ysennqeHuem ero
pasmepa.

OTMEHA

Puc. 32. OkHO «M3meHeHune ypoBHS RAID»
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RAIDIX= it

e. [lobaBbTe ANCKMN.
f. KnukHute MPUMEHUTD.

g. doxanTechb 3aBepLueHns pecTpannumHra.

NHbopMaLums o cTaTyce pecTpannuHra 0Tobpa)kaeTcsa B NpaBo YacTu cTpaHuLbl RAID Ha naHenu
N3meHeHne yposHs RAID.

Bbl MOXETe NMPUOCTAaHOBUTb M BO3OBHOBUTL PECTPANMUHT C MOMOLLbF COOTBETCTBYHOLLEN KHOMKM
Ha NaHenn COCTOSAHMA PECTPAMMNMHIG, @ TaKXKe Yepes KOHTEKCTHOE MeHH0 B CTpoke RAID Ha cTpaHu-
Le CMNCOK RAID.

CeoicTBa “ERAQ”

Restriping
RAID 1
ERA
4,096 B

[onoNHWTENBHBIE NapameTpsl RAID

Yaanite RAID

CKaHMpoBaHme ANCKoB v
M3meHeHWe ypoeHa RAID
Restriping
1%
RAID O RAID1
9 GiB > 10 GiB

Puc. 33. lNMaHenb cocTosHMsA pecTpannuiHra RAID

2. BbInonHUTe nameHeHne pasmepa RAID:

© Pexomenayem cHATb Harpysky ¢ RAID Ha Bpems orepaLun MSMeHeHWs pasmepa.

a. Ha ctpaHuye RAID knukH1Te Havyatb nsmeHeHune pasmepa RAID.

b. B okHe noaTBep)aeHns knnkHute RESIZE.

HdoxanTech nHmumannaauumn RAID. MNMporpecc nHuumannaauunmn otobpaxxaeTtcs B cTpoke RAID B OKHe
CMMCOK RAID 1 B 0NoBELLEHUAX CUCTEMDI.
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YnaneHue RAID

© nNepen ynanennem Generic RAID y6eanTech, YTo OH B cTaTyce «OHNaiH».

1. OTkponTe cTpaHuLy XPAHWUITNLLE > CITMCOK RAID.
2. Bbibepute RAID, KNMKHYB Ha ero nms.
3. KnukHute Yaanutb RAID.

4. Mpw 3anpoce noateepxxaeHns knukHuTe YOAANUTb. RAID 1 Haxoasawmecs Ha HEM LUN 6yayT yaaneHs!.

o Ecnn RAID comep>xuT LUN, KoTopble NCMOb3YHOTCA B KadecTse SSD-Kalla UK 9BAsgTCH Ka-

LnpyemMbIMI, €ro yaganeHne MOXXeET 3aHATb NPOAO/DKUTENBbHOE BPEMA N3-3a C6p008 KOLWNPO-
BaAHHbIX OaHHbIX.

BoaMOXHO 6bICcTpoe yaaneHune taknx RAID, npyu KOTOPOM K3l He copacbiBaeTca. OQHaKo B
STOM CNny4ae LeNIOCTHOCTb AaHHbIX He rapaHTMPYeTCs, MOCKOSbKY YAanéHHble AaHHble OyaeT
He BOCCTaHOBUTb.
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[JTABA 5. AOTMOJIHUTEJIbHBIE TMTAPAMETPBI RAID

JononHutenbHble napameTpbl RAID BAMSKOT Ha NPOM3BOANTENIBHOCTb 1M OTKa30yCTONYUBOCTL. 10 YMOJI-
YaHuto, Npu cosgaHnm RAID K HeEMY MPUMEHSAROTCA YHUBEPCAlbHble NapaMeTpbl, NOAXOASLLME A5 BCEX
TWUNOB Harpy3oK. YTo6bl 4OOUTLCA Nyyllen nponsBoanTensHocTy RAID, noabvparnTe napaMeTpbl AN Ha-
FPY3KW, XapakTepHOM AN BalLMX 3a4ay.

Bbl MOXeTe HaCTPOUTb AOMOSHUTESNbHbIE MapaMeTpblI:

* npu co3aaHmm RAID Yepes npodunb RAID (Tonbko ana Generic RAID, noapo6Hee B pa3aene [1pogusm
RAID (cTp. 51));

* y y>e cosganHoro RAID.

[nsa kaxaoro Tmna RAID cylecTBYtOT COO6CTBEHHbIE NapaMeTpbl. [1loapobHee 0 NapameTpax U Ux Ha3Ha-
YeHUn cM. B pasfenax Hactpovika Generic RAID (cTp. 52) unu Hactpovika ERA RAID (cTp. 58).

[MpuMep NapameTpos ang Generic RAID:

MapameTpsl RAID “ini_RAID6”

29 GIB 29 GIB RAID &i 5-9 Generic 7 GiB v — v 128KIE On @—@

Cratuuyeckue napameTpsl AVIHa MWYECKWE NapaMeTpbl

no 4 KiB BrawoueHa EITECHEHWA YUWCTLIX CRrMEHTOR LRU

IbTepHATMBHOMD Bydepa 512 EITECHEHMA TPA3HEIX CErMEHTOR LRU v
MakciMankeHelii pasmep 3anpoca 0TIDXeHHo# 3aninc 24 P IPAZHLIX CerMeHTos 4nA LRU 24
MakcimankeHelii pasmep AaHHBIX Ha 3aMCh 256 24

4 nocnefoeaTeNbHb 8

1024

EHWE CKPLITOr0 NOBPexAeHWUA AaHHbIX Bblkato4eH

QG e 6 @ B B

CKBO03HAA 3aNKCe BhikntoueH v
MpYopUTET PEKOHCTRYKLY 5
MaKCUmansHOe YMCNO 3aNPOCOB PEKOHCTPYKLIMK 8

DOLEHT K3Lla, A0CTyNHoro AnA 0bpaboTKK 3anpocoB 75

G e e 60 FEe e B B

COXpaHuTb kak Npodune RAID...

OTMEHA NMPUMEHWTb

Puc. 34. OononHutenbHble napameTpbl Generic RAID B DC-cucteme

[Mpumep napameTtpoB ERA RAID:

Bepcus: 5.2.4:14:20
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MapameTtpbl RAID “ERA_RAIDS5”

837 Gig 837GIB  RAIDS 5.8 ERA - v 16 KiB @—D

AuHamudeckue na paMeTpbl

@G R e @

2048

OTMEHA NPUMEHWNTL

Puc. 35. lononHutenbHble napamMeTpbl ERA RAID B DC-cucteme

[MTpodunnn RAID

0 Tonbko ana Generic RAID.

Mpu cosgaHnm RAID gononHMUTENbHbIE HACTPOVKN ANns aToro RAID NpuMeEHSOTCS Yepes BbI6Gop Npoduns
RAID. Mo ymonyaHuto BblbupaeTcsa npodunb Default ¢ yHMBepcanbHbIMK AONOHUTENbHBIMIW NapamMeTpa-
MUW. OTOT NPpOPUNb HEAOCTYNEH ANA peAaKTUPOBaHUA.

Bbl MOXeTe ncnonb3oatb npodunb RAID ans ntoboro umncna RAID. Mpodunb RAID npuMeHSeTCsa ANns Kax-
noro RAID oTaenbHo (kpome npoduns Default).

Cosganue npoduna RAID
YT106bI cO3aaTb Npod@unb RAID:

1. Otkponte XPAHUIULLE > NMPO®UIIN RAID.
2. B cekuymnn Mpodunu RAID knnkHnTe Cosaatb Nnpoduib.

RAIDIX  XPAHWIMIE NAS  MHWUMATOPbI M MHTEP®EACEI  CUCTEMA  MOHMTOPMHT nodet @—D node2 eadmin s

OB30P  CMWCOKRAID CMMCOKLUN  PENMKALMA  HABOPHI PE3EPBHBIX AMCKOB  AWMCKM  CKAHWUPOBAHMWE AUCKOB  NPO®WNWURAID  MMMOPT RAID

I'Ipo¢wm RAID “default” napametpbl

default

CraTnyeckve napameTpsi AvHamunyeckre napameTpsl

Cozfath Npoduib
BrawoueHa  (2) LRU @
4 3arpyzuTe NpOdAE
512 @ LRU @
KH,H-I;ITQ_NLTOE::\ c034aTb 24 @ e @
HoBbli Mpoduns
256 @ 24 @

Puc. 36. CtpaHuua MPOOUIIN RAID. YnpaBnsitowmin aneMeHT cosgaHus Hosoro Mpoduns

3. YkaxkuTte Ms npoduns 1 HaCTpomnTe HEOOXOANMblE MapaMeTpbl.
4. KnukHnte COXPAHUTD.

Co3pgaHHbii Mpodunb RAID MOXHO NpUMeHNTb Npun co3ganHnmn RAID.
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Cnwuncok RAID

2
A RAID
Genericw  (7) 0
default e Jnckn
BhibpaTh
E&ID_Profiler | TR
| RAID_Profile2

Puc. 37. Boi6op Mpodwuns RAID npu cosaaHum RAID

CkaumBaHwue npoduns RAID
Bbl MOXeTe ckavaTb npodunb RAID ans ero ncnonb3oBaHna Ha apyrnx cuctemax RAIDIX 5.2.4. [1ng aToro:

1. OTkpouTe cTpaHuuy XPAHUJTULLE > MPO®UIIN RAID.
2. N3 cnucka npodunen cnesa Bblbepute npodunb RAID.
3. KnukHute CKAYATb MNMPOGUIIb.

N3meHeHmne npodunsa RAID

YT06bl N3MEHUTb HACTPOMKKN Npodunsa RAID:

1. OTkporte XPAHUITULLE > NMPODUIN RAID.
2. N3 cnucka npodunen cneea Bblbepute npodunb RAID.
3. NameHunTe napameTpbl npoduna n knnkHnte COXPAHUTD.

Ynanexwue npodpuns RAID
YT06bI yaanutb npodbuns RAID:

1. OTkporTe XPAHUITULLE > NMPODUIIN RAID.
2. B cnucke npodwnelt cneBa HaNnpoTUB UMEHM NPOMUISA KINKHUTE
3. Ipw 3anpoce noareep)xaeHnsa knnkHnte YOAJIUTD.

Hactpowka Generic RAID

Bbl MOXXeTe UBMEHUTb AOMOMHUTENbHbIE NapamMeTpbl Generic RAID:

* npu cosznanmn RAID Yyepes npodunb RAID (noapo6Hee B pasaene [1poguav RAID (cTp. 51));
* y y>ke cosgaHHoro RAID.

HekoTopble napamMeTpbl Nocne naMeHeHns TpebytoT nepesarpyskn RAID. Takme napaMeTpbl Ha3blBarOTCS
cTatndeckumm. MNapamMeTpbl, He Tpebytolme nepesarpys3kun RAID — guHammyeckue.

YTOObI HACTPOUTL MNapaMeTpbl y co3aaHHoro RAID:
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1. OTkponTe STORAGE > RAID LIST.

2. Bbibepute RAID, KNMKHYB Ha ero nms.

3. B oTKpbIBLUEMCA OKHE crpaBa Ha naHenn CBoMCTBa KIMKHUTE [JononHUTeNnbHble napamMeTpbl RAID.
OTkpoeTcs okHo MapameTpbl RAID.

4. YkaxuTe 3HaveHna napameTpos RAID un knnkHute NMPUMEHUTD.

5. Ecnv Bbl nnaHvpyeTe NpyMeEHSATb JaHHble HacTponky aAng Apyrnx RAID, knnkHUTe CoxpaHUTb Kak npo-
¢unb RAID. MoapobHee B pasaene [1poguam RAID (cTp. 51).

Tabn. 3. lononHuTenbHble napameTpbl Generic RAID

[MapameTtp

HasHayeHune

CTaTuyeckme napameTpsbl

Pexxum 3anuncu
6nokamu no 4 KiB

O6bEM
anbTepHaTUBHOIO

bydbepa

MaKcuManbHblIH
pasmep 3anpoca
OTNOXXEHHOM 3anncu

MaKcuManbHbIH
pa3mep JaHHbIX Ha
3anmcb

Konn4ecTBO NOTOKOB

[poBepKa UenoCTHOCTHU

JaHHbIX K3La

MaKcumanbHbIN
pasMep OAHOro
3anpoca

PEKOHCTPYKLIMMK

Tonbko gnsa RAID 0 n RAID 10.
Pe>kiM 3anmncu, Npu KOTOPOM MUHUMasbHbI pasmep 6510Ka paBeH 4 KiB.

Pa3mep anbTepHaTMBHOro (BCcnomMoraTeflbHoro) bydepa.
Bo3moxxHble 3Ha4deHns: oT 200 go 4096.
Mo ymonyaHuio: 512.

MakcuManbHbI pa3Mep 3anpoca OTIOXEHHOKN 3anucK, B CTpannax.

MapaMeTp NO3BOSSET YCTAHOBUTb OrpaHnYeHme KoM4ecTBa Kallla, KOTOpPoe
MCMNONb3YETCA AN BbINMOHEHNS KaX A0 KOMaH/bl 3amnucK C KIMEHTa.

Bo3Mo)Hble 3Ha4eHus: ot 1 go 128.
o ymonyaHuto: 24.

MakcumanbHbli pasmep 6ydepa Ha 3anmce, MiB.

B 6ydepe pasmeLatoTcs 6/10KU JaHHbIX, KOTOPble B HACTOSILLNIA

MOMEHT 3anuncbiBatoTcs Ha RAID. Bbibupalite 60/blme 3Ha4YeHUs, ecnm
npeanonaraeTcs 3anMcb 6OAbLUMMM 610KaMK NN OAHOBPEMEHHANA 3aMmnChb C
60/bLLIOro KONMYECTBA MHNLIMATOPOB.

Bo3MOXKHble 3Ha4eHus: oT 64 o 2048.
o ymonyaHuio: 256.

KonnyecTtBO NOTOKOB 0bpabaTblBaeMblIX JAHHbIX.
Bo3amoXxHble 3Ha4eHus: ot 0 go 256.
o ymonyaHuto: 16.

Tonbko gnsa DC-cuctembl.

BknroveHne NMPOBEPKK coBMageEHNA KOHTPOJIbHbIX CYMM IPDA3HbIX CEFMEHTOB
KaLla.

MakcuManbHbIi paaMmep of4HOMO 3anpoca PekoHCTPyKLUuK (B MiB).
Bo3MOXHbIe 3Ha4eHus: oT 1 oo 64.
o ymonyaHuto: 24.

OnHaMnyeckne napaMeTpbl
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Tabn. 3. [lononHuTenbHble napameTpbl Generic RAID

MapameTp

HasHauyeHue

ANrOpPUTM BbITECHEHUS
HYNCTbIX CETMEHTOB

ANrOpPUTM BbITECHEHUSA
MPA3HbIX CErMEHTOB

MakcnMmanbHbIN
pasmep rpsAsHbIx
cermeHToB and LRU

MakcnMmanbHbIN
pasMep rpsi3HbIX
cermeHToB ansg Cycle

MaKkcuMasbHoe
KOJINYECTBO
nocnenoBaTebHbIX
3anpoCcoOB OT/IOXKEHHOM
3anuncu

MakcuMasnbHoe
KOJIMYECTBO ClyYalHbIX
3aMnpoCOB OT/IOXKEHHOM
3anmcu

Mopnepxxka Write
Barriers

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

[MapaMeTp onpeaenseTr MexaHN3M BbITECHEHNA "YNCTbIX" CErMEHTOB M3 K3Lla
B COOTBETCTBYHOLLME UM 30Hbl OCHOBHOWM MamaATU.

YucTble CerMeHTbl CoOAep KaT LaHHbIe, MOSIHOCTbHO COOTBETCTBYHOLLME
JaHHbIM cTpanna RAID.

B RAIDIX 5.2.4 "yncTble" cerMeHTbl BbITECHAKOTCS Ha ANCKM TObKO MO
anroput™My LRU. KoHuenuwnsa anroputmMa LRU ocHoBaHa Ha BbITECHEH WM
Tex CErMeHTOB MOACUCTEMbI K3LLI, O6paLLeHNe K KOTOPbIM He MPOUCXOANM0
[ONbLe BCEro.

MNapameTp onpefenseT MexaHn3M BbITECHEHWS "TPA3HbIX" CErMeHTOB 13
Kallla B COOTBETCTBYHOLLME MM 30HbI OCHOBHOM NamMATL.

rpﬁBHb/e CErMeHTbl coaep>XaT AaHHble, KOTOPbIE eLLLé He 6bINu C6pOLIJeHbI B
OCHOBHYHO NaMATb.

ﬂ‘OCTyI'IHbI cnegyrowne aJirfoOPpUTMbl BbITECHEHUA KaLLa:

* LRU (Last Recently Used) — aToT anropnt™ Hanbonee ahGekTnBeH npm
TUMNe HarpysKkn "nocnefoBaTtesibHasa 3annch'’;

* Cycle — a10T anropnt™ Hanbonee ahdEKTUBEH NPK TUNE HArpy3Ku
‘cnyyaiiHas 3anmce'.

MakcumManbHbI pa3mMep "Tps3HbIX" CerMeHTOB AnA cOpoca AaHHbIX Ha AVCKHM
no anropntmy LRU.

Bo3aMOXHble 3HadeHns: oT 1 go 128.
o ymonyaHuio: 24.

MakcumanbHbIi pasmep “TpA3HbIX” CErMEHTOB A5t COpoca AaHHbIX Ha ANCKM
no anroputMmy Cycle.

Bo3MoXHble 3Ha4eHus: ot 1 go 128.
Mo ymon4anueo: 24.

MaKcuMasibHOe KOMNYEeCTBO OAHOBPEMEHHO BbIMO/THAEMbIX
nocsieaoBaTesIbHbIX 3arnpocoB OT/TIOXKEHHOW 3aMnCK.

Bo3MoXKHble 3Ha4eHus: oT 1 o 1024.
o ymon4yaHuto: 8.

MakcurmasbHOe KONMMYeCcTBO OAHOBPEMEHHO BbIMO/THAEMbIX CﬂyanIHbIX
3anpocosB OT/TOXKEHHOW 3aMmncu.

BoaMoxHble 3HadeHns: oT 1T go 1024.
Mo ymonuyaHuio: 1024.

CoxpaHsieT aaHHble n3 bydepa 3anmcu RAM Ha aucku. [NoBbiaeT
HaAEXHOCTb XpaHeHWs JaHHbIX, HO MOXET CHU3UTb NPON3BOANTENBHOCTb
CUCTEMDI.

Mo ymonyaHuio: BbikntoyeHa.
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Tabn. 3. [lononHuTenbHble napameTpbl Generic RAID

MapameTp

HasHauyeHue

CnyyanHoe 4TteHune

CnydvaitHas 3anuco

O6Hapy>keHune
CKpbITOro
noBpeXAeHUs AaHHbIX

YBenu4mBaeT CKOPOCTb CITyHanHOrO YTEHUSA.
Mo ymon4aHuto: BkntoyeHa.

Tonbko gna nHMuymannsnpoBaHHbix RAID.
[MpUMeHsaeTCS ANA YBENTMYEHUA CKOPOCTM ClTy4anHOM 3anmcu.
Mo ymonyaHuto: BknroyeHa.

Tonbko gna nHuuymannsnpoBaHHbix RAID.

OYHKLMS, OCYLLECTBASOLLIAA OOHAPY>KEHNE 1 BOCCTAHOBEHNE
NOBPEXAEHHbLIX AaHHbLIX RAID.

BO3MOXXHble 3HaYeHUS:

* O6Hapy>xeHne — ObHapy>XeHne oLWN6OK 6e3 ncnpaBneHns;

* cnpaBneHne — o6Hapy>KeHWe N BOCCTAaHOBMEHME JaHHbIX Ha AMCKaXx
RAID;

* Bbik/1t04eHo.

o ymMonyaHuio: BbIKo4YeHo.

o ®OyHKUMS "OBHapY>KEHWE CKPbITOrO MOBPEXAEHUA AaHHbIX"
NpUOCTaHaBNMBaET AENCTBME CReayroLLIMX MYHKLMIA:

* CnyyanHoe YTeHue,
* CnyyanHasa 3anuch,;
* Ynpexaaroulas PEKOHCTPYKLIMS.

© oka RAID nmeert cTaTyc "Tospexaerne gaHHbix" (SDC) (em.
OLleHka cocTosiHus RAID (cTp. 36)), Npy NOMbITKE YTEHNS C
NOBPEXAEHHbBIX CTPANMNOB BYAET NOABAATLCS OLUMOKA.
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Tabn. 3. [lononHuTenbHble napameTpbl Generic RAID

MapameTp HasHayeHue
CkBO3Has 3anu1cb CKBO3Has 3aM1cb Noapa3yMeBaET, YTO AaHHbIE 3aMMCbIBaOTCA Ha AUCKM,
MUHYS K3LLI.

BO3MOXHble 3Ha4YeHNSR:

* BkntoyeHa — flaHHble 3anmncbiBatOTCSt HEMOCPEACTBEHHO Ha AUCKMN.
MHuumaTop nonyyaeT NOATBEPXKAEHME 3anncK TObKO NOC/e TOro, Kak
NlaHHble HafIEXKHO 3anuncaHbl B CTabuIbHOE XpaHUINLLE;

* OTK/IFOYEHA — CKBO3HasA 3anu1cb OTK/IHOYEHA, UCMOMb3YETCS OTIOXKEHHAS
3anucb (Write Back), npy KOTOPOI MHMLMATOP NoydaeT NOATBEPXKAEHNE
3anmncwm Nocse Toro, Kak faHHble 3aKaLIMPOBaHbI Nepes 3anuncbio Ha
AINCKM;

e ABTO — BKJ/THOYAET OMNLUMIO aBTOMaTUYECKON CKBO3HOWM 3anncu.

CvcTeMa aBTOMaTUYECKM BblIBMPaeT NOMUTMKY 3anmck B 3aBUCUMOCTH OT
nHbopMaLmK, MOyYeHHON OT AeTeKTopa NocneaoBaTelbHOCTEN:

o [1ns 3anuncu Cry4YarnHoro natrepHa Ncnosb3yeTca MexaHnam
OT/IOXKEHHOW 3aMuncu.

o [1na nocnefoBaTebHOM 3aMMCK UCMONb3YETCA MEXAHWN3M CKBO3HOW
3anuncu.

© B DC-cucteme napameTp ABTO MOXHO BKIHOYMTb Ha RAID, Ha
KOTOPOM co3faH xoTs 66l ognH LUN.

o icnonb3oBaHue onumm aBTOMATUYECKOM CKBO3HOW 3aMnch MOXET
YNyHWnTb MPON3BOANTENBHOCTDL A1A 3arnmcu CMeLLaHHOro Tuna,
€CNN CUHXPOHN3aUnA ABJTAETCA «Yy3KUM MECTOMM».

HacTtponku napameTpa "CKBO3Has 3anuch’, 3afaHHble ana RAID,
NCMNOJIb3YHOTCA Ha BCEX CO3AaHHbIX Ha HEM LUN.

MpuopuTeT MpropuTeT NPOLIECCa PEKOHCTPYKLMM OTHOCUTENBHO [APYrnX NpoLEecCoB B
PEKOHCTPYKLNN cucTeme.

Bo3MOXHble 3HaveHus: Lenble Yncna ot 0 go 100, rae:

* 0 — MexaHM3M BOCCTaHOB/EHNA OCTaHABNMBAETCSH npn Hann4dmm NHOW
aKTMBHOCTW,

o |_|pl/l BKJIFOYEHHOM q)OHOBOM CKaHMpoBaHUM LUENOCTHOCTH
N YCTaHOBJIEHHOM TMPUNOPUTETE PEKOHCTPYKUNN B 0,
PEKOHCTPYKLNA 6yneT 3alyCKaTbCA TOJIbKO BO BpeEMHA
NPMOCTaHOBKN CKaHMPOBaHUA.

* 100 — MexaHn3My BOCCTaHOBJIEHNA YCTaHABNNBAETCH HAUBbLICLLWIA
MpUOpUTET.

o ymonyaHuio: 5.
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Tabn. 3. [lononHuTenbHble napameTpbl Generic RAID

MapameTp HasHayeHue
MakcrMarnbHoe MaKcuMasnbHOe KOMYECTBO NapasnienbHbIX 3anpOCOB PEKOHCTPYKLIWN.
HMCIIo 3anpocos BO3MOXHble 3HaueHns: oT 1 4o 64.
PEKOHCTPYKLIMM
o ymonyaHuto: 8.
MpoLueHT KaLla, MaKkcuManbHbI NPOLIEHT 06LLEro 06bEMa Kallia, 3aHATbIN "TPA3HBIMMK'
[OCTYMHOrO AN cerMeHTamu.
06pabOTKM 3AMNPOCOB vy asauibit 06beM KaLLa 6yAeT BblgeneH nog onepaLmy 3anvcy, a
sanvcy OCTaBLUMIACA 06bEM NaMATU ByeT BblAENEH NoA OnepaLmmn YTEHUA faxe BO
BPeMSs MHTEHCUBHOW 3amnucu.
BoamoxxHble 3HadeHus: oT 1 o 100%.
o ymonyaHuo: 75.
YnpexxgatoLas YnpexaatoLlaa peKoOHCTPYKUNA — MexaHU3M, KOTOPbI MO3BONAET
PEKOHCTPYKLINS ONTUMWM3MPOBATH CKOPOCTb YTEHUSA 3@ CHET UCKFOUEHS U3 MPOLIECCa YTeHUs

JINCKOB, CKOPOCTb KOTOPbIX HMXE, YeM Y OCTanbHbIX. [ogpobHee B pa3aene
YrpexxaaroLas peKoHCTpyKumns (cTp. 57)

Bo3MOXXHble 3HaYeHWA:

¢ BKJ/TKOYEHaQ,
¢ BbIK/1FOYEHa.

o yMONYaHWHO: BbIK/IHOYEHa.
[ononHuTenbHas HacTponKa Kalla, He npumeHsaemas K RAID Ha ypoBHe npoduns:

CKBO3Hasd 3anunch 6e3 Tonbko gna DC-cuctemsil.

CHXPOHN3aLnN MapaMeTp 3anyckaeT MexaHW3M CKBO3HOM 3anicu, eCAv CUHXPOHU3ALS

KaLLlen HapyLueHa.

Onums gocTynHa ana HacTponkn Ha ctpanuue CUCTEMA > Y3J1bl nog
naHenbro HacTponkn MBI,

o Ecnu Bbl coszgany RAID B DC ¢ BKJIKOYEHHBIM NapaMeTpoMm
CkBO3Has 3anucb 6€3 CUHXPOHU3aLUUK, 1 Npu 3TOM CUHXPOHN3aUMA
K3LLUEen y3/10B He HaCTPOeHa, TO MOC/e HAaCTPOMKM KaLLei napameTp
Write Through ans RAID ocTaHeTca BKIIKOYEHHDIM.

B aTOM cnyyae Bbl MOXETe M3MeHUTb HacTponkin Write Through
BPYYHYHO.

YnpexaaroLasa PEKOHCTPYKLMSA

© Tonbko ana Generic RAID.

OyHKUMS «Ynpexaatollas PeKOHCTPYKLMSA» MO3BONSET ONTUMU3UPOBATL MPOU3BOAUTENIBHOCTL OnepaLmnin
YTeHus ¢ cMHAPOMHOro RAID. BMECTO YTeHMst AaHHbIX C «Me/TIEHHbIX» ANCKOB CMCTEMA «BOCCTaHaBIMBa-
eT» AaHHble 6narogaps M3bbITOYHOCTM AaHHbIX RAID.
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®yHKUMa gocTynHa ans RAID ypoHen 5, 6, 7.3 1 N+M.
YTOObI BKIKOUUTL QYHKLMIO YNPeXAatoLLen PEKOHCTPYKLMN:

1. OtkponTte XPAHUITULLE > CIMTMCOK RAID.
2. Beibepute RAID.
3. Ha oTKpbIBLLENCS CTpaHuLE Ha NaHenn CBoONCTBa KNMKHUTE [onofHuTeNbHble napameTpbl RAID.

4. B 0TKPbIBLIEMCS OKHE B pasfene [luHaMmyeckune napaMeTpbl C MOMOLLbIO NepeksodaTens Ynpexaa-
toLLaa PEKOHCTPYKLMS BKITFOUNTE DYHKLIMIO YIPEeXXaatoLLEN PEKOHCTPYKLIMM.

AnHamu4yeckne na PaMeTpbI

BITECHEHWA YW CTEIX CEMMEHTOE LR

ANrOpKMTI BEITECHEHWA MPAZHLIL CEMMEHTOE LRL w

mP e | LR LR = 1(]24

17 JaHH LI BelknwoyeH ~

CKEO3IHEA 33NNk BelknwyeH ~

::.__:. 33, SOCTYTIHOMe ANA 06patoTEM 3anpocos 75

@ 0 0 0 6 @ 6 6 @ @ 6 @

Puc. 38. MepekntovaTens dhyHKUMM YNpexaatoLen peKOHCTPYKLMM

HacTtpoinka ERA RAID

Bbl MOXeTe M3MEHUTb AOMNONHUTENbHbIE NapameTpbl ERA RAID Tonbko nocne cosganna RAID.
Bce napameTpbl ERA RAID - guHamuyeckme: Ana ux nuaMmeHeHns nepesarpyaka RAID He TpebyeTcs.
YTO6bl HACTPOUTL NapaMeTpbl y cozaaHHoro RAID:

Bepcus: 5.2.4:14:20
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RAIDIX 5.2.414
raidix.ru

1. OTkponTe STORAGE > RAID LIST.

2. Bbibepute RAID, KNMKHYB Ha ero nms.

3. B oTKpbIBLUEMCA OKHE crpaBa Ha naHenn CBoMCTBa KIMKHUTE [JononHUTeNnbHble napamMeTpbl RAID.
OTkpoeTcs okHo MapameTpbl RAID.

4. YkaxuTe 3HaveHna napameTpos RAID un knnkHute NMPUMEHUTD.

Tabn. 4. JononHuTenbHble napameTpbl ERA RAID

[MapameTtp

Ha3HauyeHue

OonTnMmnsaumsa
merge

OonTuMmnsaumsa
ans
ManonoTOYHbIX
Harpysok

[NpuopuTeT
PEKOHCTPYKLMMK

Kpome RAID yposHein O, 1, 10.

OnTUMKM3auUma Ans nocnefoBaTeNbHOM 3anncKn ManbiMmn 610KamMu ¢ 60/1bLLION
rNy6uHOM 3anuncu.

nns pa6OTbI HeO6XO,£l|/IMO BbIMNOJIHEHNME YCITOBUA

data_drives * strip_size = 1024

roe

«data_drives» — KonM4ecTBO BblAeNeHHbIX Nof AaHHble anckoB B RAID (ana RAID 5, 6,
7.3) unu B ogHow rpynne RAID (gns RAID 50, 60, 70);

«strip_size» — Bbl6paHHoe anst RAID 3HaueHKWe cTpuna (3HadeHme Ctpun (Strip) B GUI,
stripe_size B CLI) B KiB.

BO3MOXXHbIe 3Ha4YeHUS:

* BKJIHOYEHa;
* BbIK/IlOYEHA.

o YMOI4YaHWMIO: BbIKJTFOUEHa.

OnTUMKM3aLMa ANs Harpy30K OT MPUIOXKEHWI C HEBONBbLLIMM YMCIOM MOTOKOB.
SbdekTnBHA ANa cnHapomHoro RAID.
Bo3MOXKHble 3HaYeHs:

¢ BKJ/IFOYEHa,
* BblK/1FOYEHa.

Mo YMOJTHaHMKO: BbIK/THOYEHa.

|_|pI/IOpI/ITeT Ana npouecCa peKOHCTPYKUMK AaHHbBbIX MO OTHOLLEHWIO K APYTIMM
rnpoueccam B CUCTEME.

Bo3amoxxHble 3Ha4deHusa: uenble ymncna ot 0 go 100, rae:
* 0 — pEeKOHCTPYKLMS OCTaHaBAIMBaeTCs BO BpeMs 1H060ro Apyroro NpoLecca;

o |_|pl/l BKJIFOYEHHOM (DOHOBOM CKaHMpoBaHMN LENOCTHOCTUN A
YCTaHOB/IEHHOM MPUOPUTETE PEKOHCTPYKLNN B 0, npouecc
PEKOHCTPYKLNN 6yﬂeT 3anycKaTbCA TOJIbKO BO BpeMA NMPUOCTaHOBKN
CKaHMpOoBaHNA.

* 100 — MakcUMasbHbIM NPUOPUTET AJIS NPOLIECCa PEKOHCTPYKLIMN.

o ymonyaHuio: 5.
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Tabn. 4. JononHuTenbHble napameTpbl ERA RAID

MapameTp HasHauyeHune
MpuoputeT MpropuTeT NpoLecca MHULMannM3aunmnm AMCKOoB.
NHULMaNM3aLmm

BoaMOykHble 3HadeHus: Lenble Yncna ot 0 go 100, rae:

* 0 — HMUManNM3auns ocTaHaBAMBAETCS NPV NOSIBIEHNN B CUCTEME NTHOBOr0
TpeboBaTeNbHOro K pecypcam NpoLecca;
* 100 — MakcUMasbHbI NPUOPUTET /1S NPOoLIeCca NHULMANU3aLnN.

[lo ymonyaHuio: 5.

MakcuMasbHbln - MakcuManbHbin pasmep RAM B MiB.
06bEM NaMSATK

BO3MOXXHble 3Ha4YeHns: Lenble Yncia ot 1024 no 1048576.
ans RAID

Mo YMON4YaHNKO: CMCTeEMaA CHUTAET 3HaYeEHNE Ha OCHOBaHWMM pa3Mepa CTpumna.
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[TTABA 6. INCKN

B rnase npeacTaBneHa nHGopmMaLma 0 HaXOAALMXCS B CUCTEME AMUCKaX, NpedHa3HaYeHHbIX 4151 CO3aHNs

RAID nnu Bxogawmx B RAID.

O Anckax, Ha KOTOpbIX YCTaHOBMEHA CUCTEMA, CM. B pasaene CucteMHbii auck (cTp. 210).

O6Laa nHbopmaumna o Amckax

[1nsa npocMoTpa MHbopMaLMm O AncKax B cnucteme oTkpointe ctpanuuy XPAHUITULLE > OUCKA.

RAIDIXE  xpaHunmwEe

NAS  WHWUWMATOPbI W NHTEP®EACHI  CUCTEMA  MOHWTOPWHI

0B30P  CMWCOKRAID  CMMCCK LUN

PEM/IMKALMA  HABOPHI PE3EPBHLIX AMCKOB  AWCKA  CKAHWPOBAHWE AMCKOB  MPOGUAWMRAID  MMMOPT RAID

Auckn N8paMETpol AUCKOD ~
e INTEL SR2612UR 1106 500019b9ff5ff000 9 anckos 8,300 GB Mopor owWubok AMCKOB 3 @
am S 2 CKaHAROBaHYE ANCKOB A
S B paboTe WSS AOCTYNHBIA 3ape3epBMpOBaH
Tvn TecT Ha YTeHue v
Nowcr Vs RAID GEN_RAIDS v
Paznep 1 GiB v
>
0 1000GB 0 MK1001TRKE HDD GEN RAIDS — sdb [ ] ] oteryn 0% v
1 1000GB 3 MK1001TRKE HDD GEN RAIDS — sdc [ ] ] P ——
2 1000GB 6 MK1001TRKB HDD GEN RAIDS — — sdf [] [ ]
CKAHWPOBATb
3 1000GB 9 MK1001TRKE HDD GEN RAIDS — sdh [ ] ]
4 300GB 11 ST330065755 HDD — — sdj [ ] (]
5 1000GB 7 MK1001TRKB HDD GEN RAIDS — — sdg [] ]
5 1,000G8 8 MK1001TRKB HDD — Sparepooll  sda [ ] (]
7 1,000GB 10 MK1001TRKE HDD — Sparepooll  sdi [} (]
8 1,000GB 5 MK1001TRKB HDD — — sde [ [ ]

Puc. 39. CtpaHnuya ANUCKHA

Tabn. 5. NapameTpbl gUcKoB Ha cTpaHuue XPAHUJTALLE > ANUCKU

MapameTp HasHauyeHune
LED KHoMKa-nHanKaTop Amcka.
[Mpn KNKKe Ha "=/ 3aropaeTca MHAMKATOP AMCKa B KOP3UMHE, MO3BOMAS
COMOCTaBUTb GUaMYecKkuit agnck ¢ oo6bekTom B 10 RAIDIX.
uiD YHMKanbHbIA MAEHTUHUKATOP ANCKA B CUCTEME.
EmMKOCTb EMKOCTb »EcTKoro amcka B GB.
Cnot Home Y
p CNoTa, B KOTOPbI YyCTaHOBMNEH AUCK.
Hymepauns c10TOB HaYMHAETCA C HY 4.
Mopnenb NaeHTudbmkaTtop Mogenu agncka.
Tun Tun ancka: HDD nnun SSD.
Vims RAID HassaHue RAID, B KOTOPbI BXOAUT AMCK.

Habop pesepBHbIx
QIMCKOB

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

M Habopa pe3epBHbIX ANCKOB, K KOTOPOMY OTHOCUTCS ANCK.

CTpaHuua 61/247



RAIDIXE oo s

Tabn. 5. NapameTpbl guckoB Ha cTpaHuue XPAHWITNLLE > AVUCKU

MapameTp HasHauyeHune
ID NMms ycTporcTea B hainnosoin cucteme DevFS.
CocToaHue

CoCTOsiHME IMCKa Ha COOTBETCTBYIOLLEM Y3/e:
Q OK — paboTaeT KOPPEKTHO;

BHumaHne — OTO6pa)KaeTCFI B crieayrowmx ciny4danx:

* c60iHbI (faulty warning) — Ha AMCKe NPOM3OLLIN OLLMGKM, HO MX KONTMYECTBO
MeHbLLIE, YeM YKa3aHo B NapamMeTpe 'Tlopor oWn6oK ANCKOB';

* Tpebyetca pekoHeTpykums (Needs reconstructing) — TpebyeTca PeKOHCTPYKLIMS
JINCKa;

* pexoHcTpykuyms (reconstructing) — AMCK B NpoLiecce peKOHCTPYKLMMK;

* rpsasHb (dirty) — AWCK COMEPXMT pasaesnbl.

@ OLwmbka — COCTOAHME OTO6pa)KaeTCFI B crieayrowmx cnydasax:

* Heucripaser (Error) — AUCK B HEMCNPABHOM COCTOSHMMY,

* HeT gucka (No disk) — AMCK OTCYTCTBYET B CUCTEME;

* c6ovinbii (Faulty error) — KONMYECTBO OLLIMGOK, MPON3OLLELLINX HA [IMCKE,
JIOCTUINO 3Ha4YeHMs, yKa3aHHOro B napameTpe 'Tlopor owmnboK AUCKOB".

B DC-cucTemMax OOMONHUTESTbHO OTO6pa>KaI-OTCFI CTaTyCbl MNOAK/THOHYEHHbLIX HYEPES
BHELUHKOKO KOP3MHY ANCKOB Ha yﬂ,aﬂéHHOM y3ne. Ecnu AnCku NoaKMtOYeHbl K Y35y
HanpAamMyro, 6y,£leT MOKa3aH CTaTyC ANCKOB TOJ/IbKO Ha JTOKaJIbHOM Y3J1€.

300pOBbe ANCKOB

3popoBbe ancka B RAIDIX onpeaenseTcsa KONMYeCTBOM OLIMOOK BBOAA-BbIBOAA AMCKA, KOr4a CUCTEMA HE
CMOrNa 3aBepLUMTb onepaunio YTeHns nnm 3anmcu Ha RAID, 1 BHYTpeHHUMM OLIMOKaMu IUCKOB, AnarHo-
CTUPYEMbIMU CaMUMU AincKamm Yepes SM.AR.T.

BHYTpeHHMe OLIMBKN AMCKOB He BCeraa cpasy NpMBOAST K OlLMbGKamM BBOAa-BbIBOAA, OAHAKO HEKOTOPbIN
06BEM TaKMX OLLMBOK UMK UX KOMBUHaLWI NO3BOMAET cienaTh BbIBOA O TOM, YTO AUCK CTaHOBUTCA COOM-
HbIM 1 PEKOMEHYETCS K 3aMeHe.

OWmr6bKM BBOAA-BbIBOAA HE BCeraa CBA3aHbl C r|po6f|e|v|a|vw1 C AMckamu. MNpudmnHa MoxxeTt OblITb, HarpunmMep,
B M/IOXOM COeAIMHEHUM Kabens C ANCKOM.

OCHOBHbIle NPpU4YNHbI BO3HMKHOBEHNA OLINBOK Ha ONCKeE:

* Npo6emMbl C AUCKOM: MexaHU4yeckne NoBpexXaeHNst Uan N3HOC;
* Npo6nembl ¢ annapaTHbIM o6ecrnedeHnemM: kabenw, agantepbl nan nnatbl SAS Expander;
* Npo6nembl C MPOrpaMMHbIM obecrnedeHneM: OLLMGKM ApariBepPOB NN MPOLLMBKMN.

B RAIDIX BaM OOCTYMNHbI cneayroLme MYyHKLMM OTCNEXMBAHNA 300POBbSA AVCKOB:

¢ CYETYMK OLLNBOK ANCKOB.
* COCTOSHME 3[10POBbS IMCKOB.
* SM.AR.T-anarHocTumKa.

Moapo6Hee 0 Kaxkaol YHKLMM CM. HXKE B COOTBETCTBYHOLLMX NOAr1aBax.
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CYETYMK OLLUMOOK ANCKOB

CUYETUMK OLLMBOK ANCKOB MCMOMNb3YeTCA ANA OTCAEXMBAHNUS ANCKOB, BXOAALMX B RAID, Ha KOTOPbIX Ha4anu
nosBNATbCA OLNGKM BBOAA-BbIBOoAA. OlLmbka BBOJa-BbIBOAa AMCKa (Aanee — olumbKa AMcKa) O3HavaeT,
YTO CMCTEMA He CMOr/1a 3aBepLUNTb OnepaLnio YTeHNs/3anmncK Ha AncK. Ecnm KonmyecTBO OLWMOOK AMCKa
PABHO HYJTO, TAKOW AUCK CYMTAETCA 340P0BbIM, ECNM 60MbLLE HYNHA, HO MEHbLLIEe 3HaYeHMA NOpora OWMO0oK
AVCKa — He3J0pOBbIM, ECNN PABHO 3HAYEHMIO NOpora — COOMHbIM.

BaM [0CTYMNHbI cneaytolme AencTBra, CBA3aHHble o CYETYMKOM OLLNGOK:

¢ YCTaHOBKa 3Ha4Y€HNA Mnopora OLINBOK OVNCKOB,
¢ OYNCTKa TeKyLllero aHavyeHnsA Konm4ecTBa OLIMBOK AnCKa.

Mopor owwnbok anckos (Threshold fault count)

[Nopor oLumboK AMCKOB 0603HaAYaeT KOMMYECTBO OLLIMOOK Ha AWCKE, MOCe NMPeBbILEeHNA KOTOPOro ANCK
nomevaeTcs c6oiHbIM (faulty error) n uckntodaetcs 13 RAID.

Ecnu Ha AncKe Npom30LLIAY OLIMOKM, HO MX KOJTMYECTBO MEHbLLIE, YeM YKa3aHo B NapameTpe [1opor oLmbok
JMCKOB, Ha ANCKe NOSABNAETCA NpeaynpexaeHue 06 olwmnbkax, Ho 13 RAID OH He ncKtoYaeTcs.

YT06bl N3MEHMTb 3Ha4YeHMe NnapameTpa [1opor OLMbOK ANCKOB:

© TMocne namereHns sHayeHVsa NapaMeTpa, CHETUYMK OLLIMBOK YTEHUA/3anncK 4/15 BCeX AUCKOB by-
J1eT OOHYNEH.

1. OTkponTe cTpaHuuy XPAHUJTULLE > OAUCKW.
2. B npaBoit YacTu CTpaHuLbl pa3BepHUTE NaHesb MNapameTpbl AUCKOB.

3. B cTpoke napameTpa opor oLLmMbOoK ANCKOB KNNKHNTE 1 BBEAMTE HOBOE 3HayeHne napameTpa. [ns
NOATBEPXKAEHMS BBOAA KITUKHUTE .

MapameTpbl AMCKOB A~

Mopor oWwwBoK AVCKOE 3 (@)

OTonexMBaTh COCTOAHWE

Puc. 40. NMaHenb «[MapaMeTpbl AUCKOB»

OuncTtka gucka
B 3aBUCUMOCTV OT HaxoXAeHnA nnn oTcyTcTemd amcka B RAID, ouncTka gucka no3BossaeT:

* COPOCUTb CYETUMK OLUMOOK AMcKa, ecnu auck npuHagnexut RAID (auck co cTtatycom «Cooit-
Hbl» (Faulty)).

© Mpu ouncTke guncka co ctaTycoM «CEOMHbBINY» YYUTbIBAWNTE, YTO STOT CTATYC Obll MPUCBOEH
[INCKY 13-32 BO3HMKHOBEHWA Ha HEM OLUMOGOK YTEHWUS/3anncK, KOTOpble MOTyT BO3HUKHYTb
cHOBa. [109TOMY peKOMeHAYEM 3aMEHUTb AMCK CO CTaTyCcOM «COOMHbIM.

* OUNCTUTb BCE faHHble Ha AMCKe, ecnv AMcK He npuHaanexunt RAID (Anck co cTaTycom «[ pAsHbIit»).

YT06bl OYUCTUTb AUCK:
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* OtkpouTe cTpaHuly XPAHUJTULLE >+.£I.VICKVI.

* B CTpPOKe HY>XHOI0 AMCKa KINKHATE &, 3aTeM BblbepuTe OYNCTUTD.
* [loaTBepanTe HamepeHue, KnkHyB OHYNCTNTD.

CocTosAHME 340P0OBbA ANCKOB

© Tonbko ana SAS HDD 1 SAS SSD.

DyHKLMSA aBTOMATUYECKOr0 OTCNEXMBAHMSA COCTOSIHUS 340POBbA MCNoNb3yeT aTpubyTol SM.A.R.T. 4TOObI
3apaHee (40 NoABMNeHNA OWNGOK BBOAA-BbIBOAA) MPEAYNpexAaTs O NPOBNEMHbIX AMCKaX, a TakxKe s
paboTbl GYHKLMM aBTOMATHUYECKON 3aMeHbI NPOBNEMHbIX UCKOB («3abnaroBpemMeHHast aBToMaTnyeckas
3aMeHa», NoApPobHee CM. ABToMaTmyeckas 3ameHa aucka (cTp. 71)).

B otnnumne ot CHéTuUnKa OLI_II/I6OK, d)yHKLll/Iﬂ OTCcnexXmnBaHns COCTOAHUS He Tpe6yeT OT ANCKOB BXOXAEHNA
B RAID.

Bbl MOXeTe BK/THOUUTb DYHKLMIO OTCRexXmnsaHms coctoaHms Ha ctpaHnue XPAHUITULWIE > OUCKW ¢ no-
MOLLbIO NepektodaTtensa OTcnexmsaTb COCTOSAHUE Ha NaHenu NapaMeTpbl AUCKOB.

[1ns npoBepKM 340POBbS UCNOMb3YHOTCA creaytolime atpubyTel SMAR.T.

¢ uncorrected write errors;
* uncorrected verify errors;
e uncorrected read errors.

Mo ymMonyaHuto, Npu NosiBNEHUM 0HOM N3 3TUX OLUIMBOK Ha [IMCKE, CUCTEMA MOKAXET npedyrnpexxaeHne
«S.M.A.R.T.: nnoxoe coctostHne» (S.M.AR.T.: bad health).

N3mMeHUTb 3HadeHus aTpnbyToB SM.AR.T. Anst cpabaTbiBaHWA yBeAOMAEHNI Bbl MOXeTe Yepes CLI (cm.
rdcli paramdrive).

S.M.AR.T.-anarHocTtmka

COBpeMEeHHble INCKM COAEPXKAT CEHCOPbI, MO3BOSSAOLLME BbIABIATL U XPaAHUTb 3arnmcu 06 06HaPY>KEHHbIX
fedekTax, KOTopble MOryT NpMBECTM K OTKa3y YCTPOMCTBA. TakxXe AUCKU MOTYT UCMONb30BaTh TEXHOO-
rmio SM.ARR.T. ansg camoamnarHocTuku. MNMonydeHHasa yeped S.M.A.R.T. uHPopMaLms O COCTOAHUM XPaHUTCS
Ha caMoM auncke. Y amckoB SATA 1 SAS gaHHble S M.A.R.T. pasnnyHbl.

S.M.AR.T.-anarHocT1Ka npeaocTaBnseT MHOOPMaLMIO O ANCKAX, NCMOb3YyeMYo aIMUHUCTPATOPOM CK-
CTeMbl /1 HeEaBTOMAaTUYECKON MHTEepNpeTaunmn 1 NPpUHATUS PeLLIEHNA O 3aMeHe [IMCKOB.

o Kaxxaomy aucky, nogaepxunsarowieMmy SMA.R. T, BaM OOCTYMHbI:

* [TonHasa nHdopmauma SMAR.T.
* YBefoMneHns 06 o6Lem COCTOSTHNN 340POBbS.
* YBeOMSMEHNA O NPoLEeHTe nsHoca SSD.

MNonHasa nuHdpopmauymsa SM.AR.T.
YT0o6bl 0TO6PA3NTL NOAHYH MHbOpMauno SM.AR.T. ans amcka:

* OTkpouTe cTpaHnuy XPAHUITULLE > OUCKMW.
* B cTpoKe ancka KnkKHuUTe in Bbl6epuTe SMART. OTkpoeTcs okHO SMART.
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SMART
Device: TOSHIBA MK12@1TRKB Version: @185
Serial number: 3208A88BFRCS

Device type: disk

Transport protocol: SAS

Local Time is: Mon Apr 13 16:27:28 2@15 MSK
Device supports SMART and is Disabled
Temperature Warning Disabled or Mot Supported

SMART Health Status: OK
Current Drive Temperature: 36 C
Drive Trip Temperature: 65 C

Manufactured in week 12 of year 2812

RAIDIX 5.2.414
raidix.ru

Specified cycle count over device lifetime: 5S@aee
Accumulated start-stop cycles: 341
Specified load-unload count over device lifetime: 6080688
Accumulated load-unload cycles: 17787
Elements in grown defect list: 2
Error counter log:
Errors Corrected by Total Correction Gigabytes Total
ECC rereads/ errors  algorithm processed uncorrected
fast | delayed rewrites corrected invocations [18"9 bytes] errors
read: 12 1 1 e 775171.148 e
write: 8 8 a e e 43885.986 e
Non-medium error count: 1628

No self-tests have besn logged

Long (extended) Self Test duration: 188%9 seconds [181.7 minutes]

Cancel

Puc. 41. OkHo SMART

Tabn. 6. HekoTopble napaMeTpbl, KOTOPble MOIYT OTO6paXkaTbCs B okHe SMART.

MapameTp

HasHayeHue

Device

Serial Number

Device Type

Transport protocol

Bce npaBa 3auymiieHbl. 000 «Pananke», 2024

YCTpPOWCTBO.

[laHHble 0 Npon3BoAMTENE ANCKA, HOMEPE MOLENN,
BEPCUM NMPOLLUNBKW.

CepuinHbIA HOMEP ancka.

Co6CTBEHHO CEPUIMHBIM HOMEPOM ANCKa
ABNAKOTCA KpanHKWe npasble 8 CUMBOJIOB,
a OCTallbHble UNMbPbl — 3TO YHUKANbHbIN
nOeHTUdOUKaATOP NPOU3BOANTENS ANCKA.
Tun ycTponcTsea.

TpaHCNOPTHbIM NPOTOKON — MHTepdeNnc
noakntodeHns amcka (SAS nnm SATA).

Bepcus: 5.2.4:14:20
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RAIDIX 5.2.414
raidix.ru

Tabn. 6. HekoTopble NnapaMeTpbl, KOTOpPble MOryT oTobpakaTbcsl B okHe SMART.

MapameTp

HasHayeHue

Local Time

Device supports SMART and is Enabled

Temperature Warning

SMART Health Status

Current Drive Temperature

Drive Trip Temperature

Elements in Grown Defect List

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

BpemMs Ha MOMEHT BbINosHeHUs KoMaHabl SMART.

[MapaMeTp yKasblBaeT, NOAAEPXKMBAET N ANCK
SMART, a Tak>xe aKTUBUPOBaHa N AaHHast

(OYHKUMSA.

[MapaMeTp yKasbIBaeT, BKJIKOHEHO /K
npeaynpexaeHue O NoBbILLEHUN TeMnepaTypbl
YKECTKOro Agmcka.

O6Lee COCTOAHME ANCKa Ha TEKYLLIMIA MOMEHT
BPEMEHMN.

TemnepaTypa aucka (B rpagycax Lienbcus) B
TEKYLLMIN MOMEHT BPEMEHN.

MakcrManbHas BHyTPEHHSIA TeMnepaTypa AWCKa,
KOTOpas bblna 3aduKcnpoBaHa.

YKECTKUM ANCK ONpeaensaeT v NoAaep>XnBaeT
CAMCOK 06/1aCTeN, B KOTOPbIE HE MOXKET
OCYLLECTBNATLCS 3anunchb. Takme 061acTu
HasblBatoTCH «AedeKTaMm MOBEPXHOCTU ANCKAY.
CyulecTByeT ABa cnuncka aeheKkTos:

* Manufacturing Defect List — cnnucok aeheKToB,
KOTOPbIA Obl1 COCTaBEH MPOU3BOANTENEM
[MCKa Npu ero TeCTMpOBaHMM. ITOT CNNCOK
HEN3MEHEH;

* GDL (Grown Defect List) — cnncok aedhekTos,
KOTOpble BO3HMK/M B NMpoLecce aKcnyaTaumum
YKECTKOro ANCKa. OTOT CMNUCOK OOHOBASAETCS.
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RAIDIX 5.2.414
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Tabn. 6. HekoTopble NnapaMeTpbl, KOTOpPble MOryT oTobpakaTbcsl B okHe SMART.

MapameTp

HasHayeHue

Vendor Cache Information

Bce npaBa saumieHbl. 000 «Panankcey, 2024

NHdbopmMaLumnst NPON3BOANTENS O KILLIE:
* Blocks Sent to Initiator (BNoku, 0TNpaBneHHble

MHULUMaTOPY) — B Cly4Yae MCNosb30BaHUs
ancKka SAS, xocT-afjanTep ABNAeTCS
NHNLIMATOPOM, @ CaM XXECTKUIA ANCK

— LieNieBbIM YCTPOMCTBOM. [lapameTp
onpeaenseT KOAM4eCcTBO 6/T0KOB AaHHbIX,
HanpaBeHHbIX UHULMATOPY.

970 Heobs3aTeNbHO [JaHHbIE C ANCKA,
KOTOpble MOryT 6bITb cBeaeHnsAMN SMART.

B 60nbLUMHCTBE CyYaeB 3To MHbopMaLms

C CEKTOPOB, MOSTOMY MOXHO CKa3aTb, 4TO
napameTp OTobpa)kaeT KOMYECTBO CEKTOPOB
JINCKa, C KOTOPbIX KOraa-nnéo Nnpon3Boamioch
yTeHue.

Blocks Received from Initiator (Bnokn,
MOMyYeHHble OT MHMLMATOPa) — KOSIMYECTBO
CEeKTOPOB AMCKa, B KOTOPble Koraa-nnéo
Npou3BoAMIach 3arnchb.

Blocks Read from Cache and sent to
Initiator (Bnoku, «npoYnMTaHHble» 13 Kalla u
OTNpaBJieHHble NHULMATOPY) — NoKa3aTesb
9 MEKTUBHOCTM KILLMPOBAHMS Ha ANCKE.

Ecnv nHuumaTop 3anpocun oauH 1 ToT

e 60K JaHHbIX ABaXKAbl, U 3T AaHHble
HaxoOWIUCb B K3LLIE XXECTKOrO ANCKA, UX He
HY>XHO CYUTbIBATb C AWUCKa CHOBA. TaKnm
06pa3oMm, STOT nokasaTenb Bcerga 6yaet
paBeH WK 6onblie, YeM 3HadveHue Blocks
Sent to the Initiator (Enoku, oTnpaBneHHble
MHMUMaTOpy). YeM Bbille 9TOT NokasaTeb,
TEeM MeHee MHTEHCUBHO NpUXoanTCA paboTaTb
CUMTbIBAKOLLMM FOIOBKAM AMCKa.

Number of Read or Write Commands

whose size < Segment Size (KonnyecTso
KOMaHZ Ha YTeHre/3anmch C pa3MepoM <
pa3smMepa cerMeHTa kallla) — YXECTKuiA amcK
HanpaBnseT AaHHble Ha KOMMbIOTEP B BUE
nocnegoBaTeNbHOCTU 6/T0KOB, Yepes 06/1acTb
K3llla, Ha3blBAaeEMYHO CErMEHTOM Kallla.

loKasbIBaET KOJIMYECTBO KOMaH/, pasmep
KOTOPbIX MEHbLLE UM PAaBEH CErMEHTY KaLlia.
Pasmep 60/bLUNHCTBa KOMaH[, NPeBOCXOANT
pasMep CermMeHTa.

Number of Read or Write Commands whose
size > Segment Size (Konn4yecTBo KOMaHz
Ha YTeHune/3anncb C pa3aMepoM > pa3mMepa
CerMeHTa Kalla) — KOMYeCcTBO KOMaH[ 1an
JlaHHbIX, KOTOpbIE NPUXOANIOCH Pa3bnBaTh
Ha HECKONbKO 6/10KOB, YTOObI NepeaaThb Ha

XKECTKUN ANCK NN C XXECTKOrO AMCKa.
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Tabn. 6. HekoTopble NnapaMeTpbl, KOTOpPble MOryT oTobpakaTbcsl B okHe SMART.

MapameTp HasHayeHune

MHbopMaLms o npounssoamTene (3aBoackas)

Number of Hours Powered Up Konm4ecTBO 4acoB, B TeYeHME KOTOPbIX NUTaHne
AMCKa 6bINO BKKOYEHO, BHE 3aBUCMMOCTM OT TOTO,
NPOM3BOAMIOCH NN B TEYEHNE STOMO BPEMEHN
YTEeHMe C AUCKa UM 3annUCb Ha ANCK.

[py pacyéTte nokasaTens TaKkXKe yYUTbIBAeTCH
BpeMs MpoCTos AUCKa. ECnv BKIHOYEHHbIN

[VCK OblN NEPEBEAEH B PEXMM CHa, TO BpPeMS,
NPOBEAEHHOE B 3TOM PEXNME, TOXKE OYAET YUTEHO.

Number of Minutes until next SMART test Konm4yecTBO MUHYT, MO UCTEYEHNN KOTOPbIX
6yaeT NpoBeAeH CNeayroLLIMi TECT MO TEXHOOM K
SMART.

B pamkax 1exHonornm SMART »XECTKUI ANCK
noABepraeTca ABYM TuMam TeCTOB:

* ObICTPbIV TECT, KOTOPbIA 3aHMMAET HECKOIbKO
CEKyH[, 1 3aMmycKaeTCst CaMUM YKECTKUM
JINCKOM, HO Tak>Xe MOXET 3amnyckaTbCs
BPYYHYt0. lNocne BbIMOMHEHMSA ObICTPOro TecTa
NHbopMaLms 6yaeT 06HOBNEHS;

* [10/1HOe CKaHMpOBaHMe NOBEPXHOCTU AMCKa,
KOTOPOE MOXET ObITb MHULIMMPOBAHO TOMbKO
nonb3oBaTenem.

YBeomneHusa 06 o6L1eM COCTOAHUN 3[10pOBbA

YBefoMeHnss 6a3npyroTcs Ha AaHHbIX S.M.A.R.T. ANCKOB 1 NPefoCTaBAAT GUHAPHY MHMOPMAaLMIO O
3n0poBbe — OK mnun He OK.

Cucrema ckaHupyeT faHHble S.M.A.R.T. 1 NokasbiBaeT YyBeAOMNEHNS Kaxable 24 vaca.

Bbl MOXeTe HaCTpOUTb nostydeHne yBegomneHnin no SMTP 1 SNMP, noapobHee cM. HacTpolika yBeaomIie-
HWI O COCTOSIHUM cucTeMbl (CTp. 192).

YBeAoMneHus 0 npoueHTe nsHoca SSD

YBegomneHna 6asnpytotcs Ha gaHHblx S.M.A.R.T. SSD 1 npegynpexxaatoT 06 n3Hoce ANCKOB Npu AOCTU-
»>eHunn nopora B 70% 1 90%.

Cucrema ckaHupyeT AaHHble S.M.A.R.T. 1 NokasbiBaeT YBeAOMNEHNSA Kaxable 24 vaca.

Bbl MOXeTe HaCTpOoUTb NoslydeHne yBegomneHnin no SMTP 1 SNMP, noapobHee cM. HacTpolika yBeaomIIe-
HWY O COCTOSIHUM crucTeMbl (CTp. 192).

CKaHnpoBaHMe OMCKOB

© Tonbko ans Generic RAID.
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Bbl MOXeTe ckaHmpoBaTb Bxogsume B RAID AUCKM Ha BbIMNOMIHEHWE OMNepaunin YTEHNA UK 3anncKu ona
oueHkn npounssoanTenbHocTu RAID. PesdynbTaTbl CKaHUMPOBaHWUSA MOKa3blBaKOT KOJUYECTBO KOMaH[ Ha
YTeHWe/3anncb, BbINOMHEHHbIX CUCTEMOW 3a YKa3aHHbIN MHTepBas BPEMEHN.

0 e Mcnonb3aynTe MYHKLMIO CKaHMPOBaHMS IMCKOB NPpU BKIFOYEHHOM pexxnMe YnpexaatoLLen pe-
KOHCTPYKLINN.

MokazaTenu NpoM3BOANTENBHOCTM ANCKOB ByayT HEOOBEKTUBHbI M3-3a TOrO, YTO YaCTb AaHHbIX
He YMTaeTCs C AMCKOB, a BblUMCIAETCS. B 3TON Xe CuTyaLmm HeKOTopble AUCKM MOTYT OLLIMGOYHO
nomeyvaTbCs Kak Meg/eHHble U3-3a OJHOBPEMEHHOMO YTeHMA AaHHbIX ¢ RAID 1 ¢ AMCKOB BO BpeMs
CKaHMPOBaHMSA IUCKOB.

YT706bI 3anyCTnTb CKaHMpoOBaHME JNCKOB!:

© pu 3anycke HOBOro TecTa Bee pesynbTaThl NpeablayLLMX TECTOB 6yayT yaaneHsbi.

1. OTKpoWTE OAHY 13 CleayHOLIMX CTPaHWNLL:
o XPAHUJTULLE > CKAHWPOBAHUE OVNCKOB;
o XPAHUJTULLE > OUNCKMW;
o cTpaHuua RAID.
2. HacTponTe napaMeTpbl CKaHMPOBaHUA:
a. Umsa RAID.

b. Tun ckaHupoBaHus (TecT Ha YUTeHue nnm TecT Ha 3anuchb).

© pu 3anycke TecTa Ha 3annCh BCe JaHHbIE Ha AMCKax 6yayT yaaeHbl.

© /naTecta Ha sanucb Ha RAID gomkHbl oTeyTeTBoBaThH LUN.

c. Paamep 06bEMa AaHHbIX, KOTOpble ByayT cunTaHbl/3anuncaHbl Ha avucku (1 GiB, 10 GiB, 100 GiB, Becb
RAID).
d. Otctyn (0%, 25%, 50%, 75%) Mexxay Hayanom 061acTy AncKa C AaHHbIMU M Ha4anoM CKaHUPOBaHWS;

e. MpoBepka LenocTHOCTH BO BpeMsi ckaHnpoBaHusa (Integrity Check).

i OrpaHnyeHuns:

m QyHKUMSA AOCTYNHA TOAbKO ANA MHULManNn3npoBaHHbix RAID;
m o6Hapy>xeHue SDC He gocTtynHo ansg RAID 5 1 6 B cTaTyce «HenonHblny;
m O6Hapy>xeHune SDC goctynHo ansa RAID 7.3 ¢ 0gHMM OTCYTCTBYHOLMM AUCKOM.

MpoBepKa 3amnyckaeTcsi BMECTE CO CKaHMPOBAHWEM Ha YTeHWe, BO BPEMS KOTOPOro MPOUCXOANT
nounck SDC. Ecnn dyHKUmA HaxoamT SDC-olwnbKy, Nocne 3aBepLUEHNS CKaHMPOBaHUsSt cCUcTeMa no-
KaykeT npenynpexxaeHus:
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m B nofe ctatyca RAID;
m B OnoBelleHnsx (Alerts) yana;
m Ha cTpaHuue MOHUTOPUHT > OMNOBELLEHUSA.

© OyHkuma MposepkK LEMOCTHOCTU BO BPEMSA CKaHUPOBaHWSA QUCKOB He nernpasnaeT SDC-
OLLUMOBKMN.

3. KnnkHute CKAHUPOBATD.

[Mocne 3aBepLUEHNA CKaHUMPOBaHNA CUCTEMA MOKaXXET BCrJ/iblBatoLLEee YBeAOMIEHWNE CKkaHMpoBaHue 3a-
BePpLIEHO.

[Npw 3anycke ckaHMpoBaHWs AMCKOB 0TKpoeTcst cTpaHuua CKAHMPOBAHWE ANCKOB (ecnu Bbl yxke He Ha
9TOW CTPaHMLE) C OTOBPaXKEHNEM MPOrpecca CKaHMPOBaHMS.

GEN_RAIDS > CkaHupoBaHue guckoe agns “GEN_RAIDS”

OCTAHOBWTbL

- 1.6%

PEByﬂbTaTbl TecTta Ha YTeHue

0 32M0...  /dew/sdb 62080 4 0 0 0 0 0 0
1 3200... /dev/sdc 62084 0 0 0 0 0 0 0
2 32M0..  Jdev/sdf 62083 1 0 0 0 0 0 0
3 3200.. /dew/sdh 62082 2 0 0 0 0 0 0

5 32M0...  /dev/sdg 61880 50 64 31 14 a4 0 0
Puc. 42. Mporpecc ckaHnMpoBaHue ANCKOB. PeaynbTaTbl 0TO6paXkatoTcs AUHAMUYECKHN

Tabn. 7. HazHayeHne napamMeTpoB Ha cTpaHuue CKaHMpOoBaHMe ANUCKOB

MapameTp HasHauyeHune

uiD YHUKanbHbIA MAEHTU(OUKATOP AMCKA B CUCTEME.
CepuitHbll HOMEpP CepuitHbIA HOMEP AMCKa B CoTe.

ID NMms ycTporcTea B dhainnosoin cucteme DevFS.
BpeMeHHble MHTEPBanbl BbINOMHEHWUS KOMaH/, BpemeHHble AnanasoHbl (B MUNIMCEKYHAAX),

B TEYEHMNE KOTOPbIX CUCTEMOM BbIMOHSNOCH
yKasaHHOe KO/IM4YeCcTBO 3anpocoB (KoMaHL).

MHTepI'IpeTaLWIFl pe3ynbrtaTtoOB CKaHMpOBaHNA ANCKOB Ha YTeHue u 3arnuncb

[Mpu 3anycke TecTa Ha YTeHWe/3anncb B COOTBETCTBYHOLLMX padgenax ctpaHnybl CKAHNPOBAHUME NC-
KOB nosiBUTCS MHMOPMaLMA O KONn4ecTBe 06paboTaHHbIX 3anNpOCOB B Pa3/IMYHbIE MHTEPBAsIbl BDEMEHN.
Hanpumep, no pesynbTatam TecTa Ha YTeHue (Ha pUCyHKe Bbille) BUAHO, YTO Hanbosblee KONMYecTBO
3anpocoB 6bIf10 BbIMNO/HEHO 3@ CaMblli KOPOTKMIN BpeMeHHOW nHTepBan (0-24 munnuncekyHn). Hynesble
3Ha4eHnst B OCTasbHbIX CTON6LAX (BpeMeHHble MHTepBasbl OT 25 1 601ee MUIMCEKYHA) AN ANCKA CBU-
[EeTeNbCTBYHOT O TOM, YTO BCE 3anpoChl BO BpeMs OnepaLmm 3anncu BbINOIHANIMCE MaKCUManbHO BbICTPO.

JKenatenbHo, 4TOO6bI 1 MO pesy/ibTaTaM TeCTa Ha YTEHNE N Ha 3aliCb B KpaVIHI/IX npaBblX CTOJ'I6L|,aX Tabnu-
Lbl ObInu HyJieBble€ 3Ha4YEHNA.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 Ctpanuua 70/247



RAIDIXE O i

Ecnu nocne npoBefeHWA CKaHNMPOBaHMS 6bl/n BbISIBNEHbI ANCKM CO 3HAYEHMSAMU, BbIBMBAROLLIMMMNCA 13 06-
LLier CTaTUCTUKK, TO MPON3BOANTENIbHOCTb STUX ANCKOB B AaSIbHENLLEM MOXET CHU3UTb NMPOU3BOAUTENb-
HocTb Bcero RAID. Hanpumep, ecnm no utoram noaHon nposepkn RAID ana Kakoro-nmoo 13 ANMCKOB HEHY-
NeBble AaHHble CoAepyKaTcs TONbKO B cToN6Lax >150 MC, 3TO MOXET yKa3blBaTb Ha HEMCMPABHOCTb ANC-
Ka. PekoMeHyeM 3aMeHUTb MedSIeHHble ANCKN HOBbIMMW.

3ameHa ancka B RAID

[ins cnyyaeB OTKIHOYEHNS ANCKA M3 CUCTEMDbI, BbIXOAa MM BEPOATHOCTU BbIXOAA AMCKA M3 CTPOS (Ha OCHO-
BaHMM AaHHbIX AMarHocTMKM S.M.A.R.T.) BO3MOXHO HAaCTPOMTb aBTOMATUYECKYHO 3aMeHyY AMCKa U BpyY-
HYtO 3aMeHnTb aAnck B RAID.

Cnocobbl 3amMeHbl Ancka B RAID:
* ABTOMaTUYeckast 3aMeHa (nopobHee B pasfene ABTomMaTnyeckast 3ameHa ancka (ctp. 71)):

o ABTOMaTK4eckasa 3aMeHa HEeNCnpaBHOIro nnu N3BNEYEHHOIO AnCKa.
°© 3a6ﬂarospeMeHHaﬂ aBTOMaTun4eCKad 3aMeHa NnoTeHunasibHO HENCNpPaBHOIro ANCKa.

* PyyHas 3aMeHa (moapobHee B pasaene PyyHas 3ameHa avcka (cTp. 74)):
o Pusnyeckas 3aMeHa AMcka B KOP3MHe.
° 3aMeHa AMcKa BPYYHYHO Ha yyKe HaxoasLmMics B cucTemMe CBOGOAHbIN ANCK.

Mocne 3aMeHbl iMCKa CUCTEMA HAYHET PEKOHCTPYKLMIO AaHHbIX Ha RAID (noapo6Hee B pa3aene PekoH-
cTpyKUMS (CTp. 76)).

ABTOMaTM4YecKas 3aMeHa amncka

Bam AOCTYMHbI cnegyrowmne Cnocobbl aBTOMATUYECKOM 3aMeHbI AnCKa:

* ABTOMaTK4eckasa 3amMeHa HEeNCnpaBHOro nnm N3BNEYEHHOIO AnCKa.
° 3a6ﬂarOBpeMeHHaﬂ aBTOMaTn4eCKad 3aMeHa NnoTeHunasibHO HENCrNpaBHOro ANCKa.

YTO6bl HACTPOUTb aBTOMATUYECKYHO 3aMeHY OTK/TFOYEHHbIX MK BbileALlwnx M3 cTpos anckoB RAID, co-
34alTe Habop pe3epBHbIX AUCKOB 1 HasHaubTe ero RAID.

Bbl MOXKeTe AONONHNTENBHO BKITHOUMTL 3ab61aroBpeEMEHHYHO aBTOMATMYECKYHO 3aMeHY NOC/e Ha3HauYeHNs
Habopa pe3epBHbIx AnckoB RAID. MexaHn3M 3abnaroBpeMeHHoOM 3aMeHbl CNob3yeT AaHHble SMAR.T.
ONA 3aMeHbl anckos B RAID 10 Ux BbIxofa U3 CTPoS.

© ocne samenbl avcka B RAID (kpome RAID 0) cricTeMa 3anyCTUT PEKOHCTPYKLMIO JaHHbIX.

o [ncK n3 Habopa pe3epBHbIX ANCKOB, A06aBAeHHbIN B RAID, nocne aBTo3aMeHbl MPOAOIKNT OTOO-
pakaTbCs B Habope.

ckntoumTe ero n3 Habopa BPYYHYHO A58 0TO6paXKeHUst KOPPEKTHOM MHMOPMaLIMK O KONMYeCTBe
CBOBOAHbBIX ANCKOB.

Mo ymonyaHuto, aBTo3aMeHa Ancka B RAID HaumMHaeTCcs C HEKOTOPOW 3a4EeP>KKOM MO BPEMEHM, YTObbI 1C-
KIHOYUTb ClyYan HenpegHaMepeHHOoro OTKITHOYEHNS ANCKOB. Bbl MOXXETE MOCMOTPETL UM U3MEHUTL Bpe-
MS 3a[eP>XKKKM C MOMOLLBKO KoMaHa CLI:

$ rdcli param system show
$ rdcli param system nodify

onuus hot _repl ace_t i meout . [NoapobHee B CnpaBoyHuke CLI RAIDIX 5.2.4.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 Ctpanuua 71/247



RAIDIX 5.2.414

RAIDIX= it

Cnocobbl co3gaHns Habopa pe3epBHbIX ANCKOB:

* 1cnonb3oBaTb BuAKeT Co3paTb HAbop pesepBHbIX AUCKOB Ha cTpaHuile XPAHUITULIE > HABOPDI
PE3EPBHbIX ANCKOB;
* ucnonbsosatb B13apg CO30ATb HABOP PESEPBHbLIX OUCKOB Ha cTpanuue XPAHUTULLE > OB30P.

Co3paHue Habopa pe3epBHbIX AUCKOB
YT106bI CcOo34aTb Ha6op PE3EPBHbLIX ANCKOB C NMOMOLLBIO BUPKETA.

© B RAID coaepxalumx gucku 06omx Trnos (SSD v HDD), nponcxoauT crieyndunyeckmin naHoc SSD-
[VICKOB.

1. OTkpouTe cTpaHmuy XPAHUJTNLE > HABOPbI PESEPBHbIX IMCKOB.
2. KnukHute Co3pgaTb Habop pe3epBHbIX ANCKOB.
OTKpoeTCs BUAKET A5 CO3[aHns Habopa pe3epBHbIX AVCKOB.

Habopbl pe3epBHbIX UCKOB HE CO3/aHE
3ameHa no SMART ®
06asvTb RAID

CO3J0ATH OTMEHA

Puc. 43. BugxxeT cosnaHus Habopa pe3epBHbIX ANCKOB

Beibpary

3. 3anonHuTe Nong:

[MapameTpHasHa4deHue

HacTpaunBaemsble nona

Mg IMsA Habopa pe3epBHbIX AMCKOB.

Habopa  fonycTiMble CUMBOLI: NATUHCKME BYKBbI, LUMbPLI M NOAYEpKMBaHHe, OT 1 [0 64
CUMBOJIOB.

Auckn KonnmyecTtBO ONCKOB, BKJTKOHEHHbIX B Ha6op.

0 OANH ANCK MOXKET HAXOAUTLCSA TONBKO B OAHOM Habope pe3epBHbIX AVCKOB.

[ncku, yxe BKItoUeHHble B RAID, He MOryT 6bITb 406aBNEHbI B HAbOp
pPe3epBHbIX MCKOB.
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MapameTtpHasHadeHue

RAID Heobsa3aTenbHo.

RAID, cBsizaHHble ¢ HabopoM (aBTO3aMeHa ANCKOB yKasaHHbIX RAID 6yaeT nponcxoamTb
JIMCKaMU 13 KOHKPETHOrO Habopa).

CnpaBa B CTPOKE 0TOBpaykaeTcsa CTaTyC COOTBETCTBYHOLLEro Habopa. BO3MOXHbIe
3HaYeHUs:

Q OK — Habop AOCTYyneH AN MCNOMb30BaHWS,

BHumaHune — B HAbOpe HeT ANCKOB, MOAXOAALLMX MO pas3Mepy 4719 3aMeHbI B
CBSA3aHHbIN ¢ HabopoMm RAID nnu B Habope He 0CTanocb CBOBOAHbIX AMCKOB, AOCTYMHbIX
ONs 3aMeHb!.

NH®OpMaUMOHHbIE NoNA

CBO60HBBNCKN, AOCTYMHbIE 415 BKIHOYEHNSA B HA6OPbI.
JNCKM

[ocTynHb@6BEM AOCTYMHOrO A5t 3aMeHbl AMcKa B Habope (ecin B Habop BKIFOYEHbI AUCKM
06bEM  pasHOro o6bEMaA, 0TOBPaXKaeTCcst Hanbosblee 3HaYeHNe).

4. KnukHute CO30ATD.

o Mocne Bbibopa AMCKOB A5 BKIIKOYEHWSA B HAOOP, CUCTEMA BbIMOMHUT UX TECTOBYHO MPOBEP-
Ky 3anmcbto. Ecnm kakon-nmbo 13 AMCKOB He MPOMAET aBTOMAaTUYECKYH MPOBEPKY, CMCTEMA
BEPHET NMpeaynpexaeHne o TOM, YTO ANCK HEBO3MOXHO BKJIHOUNTb B HAOOP M HEOOBXOAUMO
BblbpaTb APYroW.

BkntoyeHne aBToMaTMYECKOM 3aMeHbI ANCKa
YT06bl BKIOUMTL 3a6/1arOBPEMEHHYHO aBTOMAaTUYECKYHO 3aMeHy Anckos B RAID:

1. Y6enuTech, 4yTo Ana RAID HaszHauyeH Habop pe3epBHbIX ANCKOB.

2. Bkntounte oTcnexxmnsaHme CoCTosIHUA ANCKOB (CM. pa3aen CocTosiHMeE 3/10p0BbSI AUCKOB (CTP. 64)).
3. OTkpowTe cTpanHunuy XPAHUJTULLE > HABOPbI PESEPBHbBIX JVCKOB.

4. BkiounTte QyHKLMIO NPy NOMOLLM NepektoyaTend 3ameHa no COCTOSHMIO 34,0POBbS.

FamMeHa Mo COCTOAHMWHD -:| @
300p0BLR

Puc. 44. MepekntoyaTenb «3aMeHa No COCTOSHUIO 340POBbA»
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Py4yHas 3aMeHa gmcka

© B RAID coaepxalumx gucku 06omx Trnos (SSD v HDD), nponcxoauT crneundunyeckmin naHoc SSD-
[VICKOB.

JlocTynHbI cnefytoLime crnocobbl PyYHOR 3aMeHbl JncKa:

* dM3nyeckasi 3aMeHa ANCKa B KOP3MHE.
* 3aMeHa AMCcKa BPYYHYHO Ha y)Ke HaxoasLMINCs B cMcTeMe CBOOOAHbIN ANCK.

TpeboBaHWA K AMCKaM, y4aCTBYHOLMM B 3aMEHE:
* [1nsa GU3nN4eckomn 3aMeHbl:

°© EMKOCTb MCMPaBHOroO AVUCKa JOSIXKHA ObITb HE MeHbLLe EMKOCTU UCXOHOrO;
° UHTEPdEC NCMPaBHOro ANCKA AO/MKEH ObITb TEM Xe, YTO MHTEPMENC NCXOAHOTO;

° MCMpaBHbI JUCK He AO/MKEH Cofep)KaTb GainnoBble cUcTeMbl UK pasaenbl (Hanpumep, dmraid/
mdraid).

Taxkune ancku npm 3aMeHe 3aHNMaroTCA rnpoueccamm 0OC, 13-3a 4ero O4YNCTUTb 3TN ANCKM BO3MOXKHO
TOJIbKO CpeacTBaMu OI'IepaLlI/IOHHOVI CUCTEMDbI.

e J115 3aMeHbl Ha HOBbIN, HAXOAALWMNCA B CUCTEME AUCK:
° HOBbIW ANCK He JOMKeH BxoanTb B RAID;

° HOBbI ANCK He [JOMKEH BXOAMTb B HA60P pe3epBHbIx AnckoB apyroro RAID.

© ocne samenbi avcka B RAID (kpome RAID 0) crcTeMa 3anyCTUT PEKOHCTPYKLMIO JaHHbIX.

o [lnck 13 Habopa pe3epBHbIX AMCKOB, A06aBNeHHbIN B RAID, nocie aBTo3aMeHbl MPOAOSIXKUT OTO6-
pakaTbCA B Habope. VICKNounTe ero s Habopa Bpy4YHyHo /15 OTOBPaXKeHMA KOPPEKTHOM NHDOP-
MaLymn O KONMYeCcTBe CBOGOHbIX ANCKOB.

YT06bI PUINYECKN 3aMEHNTD ANCK B KOP3MHE:

1. OnNpenennTe, Kakon AMCK Bbllwen U3 cTpos (MpU BO3HUKHOBEHWM HEMCTNPABHOCTM COOTBETCTBYHOLLINIA
JINCKY CBETOBOW MHAMKATOP NepecTaHeT MuraTb).
2. VI3BNIEKNTE HEUCMPABHbIM ANCK N3 KOP3UHBI.

3. B3ameH ycTaHOBUTE UCMPaBHbIV AUCK.

YT06bI 3aMEHNTD ONCK BPYYHYHO Ha HaXOLLFILLI,I/IVICFI B CUCTEME ONCK:
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1. OtkponTe cTpaHuuy XPAHWINLLE > AVUCKN.

2. B cTpoKe fycKa, KOTOPbI HEOBXOAVMO 3aMEHNTD, KIMKHUTE i 11 BbIGepUTe 3aMeHuUTb.

RAIDIXE XPAHWIMWE NAS VHWLMATOPbI M UIHTEPOEACKI  CUCTEMA  MOHWUTOPUHI

OB30P CMNWCOKRAID CNWMCOKLUM  PEMNIMKALMA  HABOPEI PEZEPBHEIX AMCKOE  AMCKM  CKAHWMPOBAHWE AMCKOB  NMPO®WAKM RAID  WMMMOPT RAID

Anckun
N INTEL SR2612UR 1106 500019hoff5ffo00 9 AMcKoB 8,300 GB
.
a°> am’
S 5 paboTe  EEMES AOCTYNHBIA 3ape3epBynpoBaH

b

0 1,000GB 0 MK1001TRKB HDD GEN RAIDS — sdb (] (]
1 1,000GB 3 MEK1001TRKE HDD GEMN RAIDS — sdc [] @ SMART
2 1000GB 6 MK10D01TREE HDD GEN RAIDS — sdf [] 2 3aveHuTb
3 1,000GB 9 MK1001TRKB HDD GEN RAIDS — sdh (] (]
Puc. 45. CtpaHuya ANCKW. PyyHas 3aMeHa Aucka
3. B OTKpbIBLLEMCS OKHE BblbEpUTE MCNPaBHbIN ANCK 1 KNnkHUTe SAMEHUTD.
Bri6op Aucka Ans 3aMeHbl
Momck
6 1,000GB 8 500019b9ff5ff000 Sparepooll 3200A078FRCS sda HDD
7 1,000GB 10 500019b9ff5ff000 Sparepooll 32MOADAFFRCS sdi HDD
O 8 1000GB 5 500019b9ff5ff000 — 32MOAQOSSFRCS sde HDD

OTMEHA 3AMEHWTb

Puc. 46. OkHo «Bblbop gncka ans 3aMeHbl»

[opdayvaa 3ameHa NVMe SSD

O6LLMe 0COBEHHOCTM ropsAYEn 3aMeHbI:

* Bce NVMe SSD-HakonuTenn dgopm-tdaktopa U.2 2.5" nogaep>XmBatoT ropavyto 3aMeHy, HO 3aMeHa
[O/MKHA MPOBOANTLCA OAHOBPEMEHHO TObKO A1 OAHOTO HAKOMUTENS.

* [opayas 3aMeHa noaaep>XMBaeTCs TOMbKO MOCe MOJSIHOM 3arpy3ku onepaLlmoHHON CUCTEMbI.

* PCle-agantepbl NVMe He noaaep>X1MBaroT ropsadyro 3aMeHy.

* /I3BneKkanTb AN 4OH6aBAATb HAKONMUTENb CreayeT He A0Sblie OAHOM CEKYHbI.

YTO6bI y3HATb O BO3MOXXHOCTSAX M OrpaHnyeHmax ropsyert samenol NVMe SSD ans ncnonb3yemMblx Bamu
annapaTtHbIX NnaThopMm, BOCNOb3YyNTECH COOTBETCTBYHOLMMMN PYKOBOACTBAMY MO OOCTY>XXMBAHWIO.
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PeKoHCTpyKUMA

PeKOHCTpyKUMA — NPOLECC BOCCTAHOBNEHWS AaHHbIX Ha Anckax RAID, KOTOpbIA 3anycKaeTcs aBToMaTu-
Yyecku nocne 3ameHbl ancka B RAID (kpome RAID 0). Bbl MOXeTe M3MeHSITb MPUOPUTET PEKOHCTPYKLIMM B
3aBMCMMOCTM OT Harpysku KnneHTa. MNoapobHee B pasaene JonosnHutensHslie napametpbl RAID (cTp. 50).

© Mpu nepeknioyennn yanos (failover) nnu nepesarpyske Generic RAID npoLieccy peKoHCTPYKLMY
MOXET NOTPeboBaTbCA 6O/blUE BPEMEHN HA 3aBEPLLEHME.

o Mpn HEOBXOAMMOCTM OCTAHOBUTbL PEKOHCTPYKUMIO AN Generic RAID (Hanpumep, 4Tobbl 3ame-
HUTb PEKOHCTPYMPYEMBIN AMCK) ncnonb3ayiTe CLI-komaHay $ rdcli rai d reconstruct stop.

[na BO30OGHOBNEHUS PEKOHCTPYKLMKM ncnonbdynte CLI-komaHay $ rdcli raid reconstruct
start.

[Ans dYHKUMM PEKOHCTPYKLMM MCMONBb3YOTCA ONUMM «PEKOHCTPYKLUMS MO AUCKaM» N «HacTUYHasA peKOH-
CTPYKLMA AMCKOB», KOTOPbIE ynyyllatoT paboTy ¢ RAID.

YnyylleHna 6narogaps PEKOHCTPYKLMM:
* [loBbllleHne ycTonumocTn RAID K eIMHUYHBIM OTKa3aM BBOa-BblBOAA.

Mpu Hannumm B RAID HECKOMbKIMX AUCKOB, TPEOYHOLLMX PEKOHCTPYKLIMK, MEPBbIM 6yAeT PEKOHCTPYMPO-
BaH AWCK C HaMMEHbLIMM KOIMYECTBOM HEKOHCUCTEHTHbIX AaHHbIX (Onumns «PeKoHCTpyKLUMS NO Anc-
Kamy).

* YBenmyeHne CKoOpoCTU PEKOHCTPYKLMN.
PeKOHCTPYMPYHOTCA TONbKO iaHHble Ha HEKOHCUCTEHTHbIX y4acTKax Kaxaoro amcka (onumsa «4acTtuny-
Hasi PEKOHCTPYKLUMSA ANCKOBY).
OTnnuua mexay tunamu RAID Generic n ERA B MexaHn3me «PeKOHCTPYKLNSA MO AUCKaM»:
e CuHapoMHbI ERA RAID MoXeT BblaepyKaTb 60/bLie 0TKa30B, 4eM Generic.

HaHHble Ha ERA RAID BoCCTaHOBATCA, €C/IN KONTMYECTBO MOBPEXAEHHBIX CTPUMOB B KaXXJOM CTpanne
He NMpeBbIlaeT KOMYeCTBO CMHAPOMOB B RAID, a B Generic — eciiv KONMMYecTBO ANCKOB C NOBPEXOEH-
HbIMM Jl@aHHbIMW He MPEBbIWAET KONNYECTBO cMHAPOMOB B RAID.

* OTo6paXkeHWe BbINOMHEHNST PEKOHCTPYKLNM:

o 1ns ERA RAID — NpoLEHT AaHHbIX, HEe HY>KAAtOLLIMXCA B PEKOHCTPYKLMM (MpoLeHT 3a0poBbst RAID).
o [1ns Generic RAID — cpefiHee apu®METNYECKOE NPOLIEHTOB BbIMOSIHEHWS PEKOHCTPYKLIMN BCEX Tpe-
BYHOLLMX PEKOHCTPYKLMN ANCKOB.
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MepBbli War 4ns Toro, YTobbl 6104HOE UK GaoBOe YCTPONCTBO ObINO AOCTYMHO C KIMEHTCKOIO KOM-
noroTepa — cosnaHne LUN Ha RAID. Ceoictea LUN onpegenaroTcs pellaeMbiMn UM 3agadamu.

© RAIDIX5.2.4 06ecneunsaet paboTy LUN ¢ nHuuymnatopamm (hosts) no6oi nogaepsknsaeMon one-
PaLMOHHON CUCTEMBI.

Ha ctpanuue XPAHUJTULLE > CMTMCOK LUN ecTb cnefyroLmMe BO3MOXHOCTU:

* MIPOCMOTP, CO3/1aHNe, yaaneHne, peakTnpoBaHmne n gopmMatmpoBaHme LUN;
* MPOCMOTP W ynpaenexue [Ipokcupyembimv LUN (cTp. 160);
* MPOCMOTP U ynpaenenue SSD-kaLem (cTp. 93).

Ha cTtpannue XPAHUITULLE > PEMJIMKALMA ecTb cneaytolme BO3MOXHOCTU (MoapobHee cM. pa3aen
Pennukaums (ctp. 99)):

* MPOCMOTP W yrnpaBieHne pennuumpyembiMmm LUN,;
* MpoCcMOTP M ynpaBneHne LUN ¢ MeTafaHHbIMK A5 pennkaumm.

CosaganHune LUN

Bbl MoxeTe cosgaTb LUN HeckonbknmMm cnocobamiu:
* ycnonbaoBaTb BugkeT [ob6aBuTtb LUN Ha cTpaHuue RAID;
* nucnonbsosartb BugkeT CozaaTtb LUN Ha cTpaHmnue XPAHUJTULLE > CMTMCOK LUN,;
Mpn cozgaHnm LUN Ha cTpaHuue CMVCOK LUN, B BUOXKETE HY>KHO BPY4HYHO BbibpaTb RAID.
* ycnonbaoBaTb B13ap CO3OATb LUN Ha ctpaHuue XPAHUITULLE > OB30P.
Y106bI co3aaTb LUN ¢ nomMoLbio BuKkeTa Ha cTpaHuue RAID:

1. OTkponTe cTpaHuLy XPAHWUITNLLE > CITMCOK RAID.
2. Bbibepute RAID.

3. Ha oTKpbIBLIeNCS cTpaHuue knnkHuTe [lo6aBuTb LUN.
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RAIDIXE XPAHWMLIE NAS WHWLMATOPDI

OB30FP CNACOKRAID CNMCOK LUN PEMMIWKALMA  HABOP

< Hasaa k maccream RAID

RAID “GEN_RAID5”

Cnucok LUN

JobasnTte LUN

MCI'IDHbE}‘EMbIE AWCKK

0 10GE — —

Puc. 47. KHonka «[Jo6aBntb LUN» Ha cTpaHuue RAID.

4. HacTtpoiTe napameTpsbl (B 3aBUCMMOCTK OT Tuna RAID) n knnkHute CO3LOATD.
Taén. 8. Cnucok napametpos LUN ans Generic RAID

MapameTp HasHauyeHune

[NapameTpbl BUIKETa

ma LUN msa LUN.

[lonyCT1Mble CMMBO/IbI: NAaTUHCKKME BYKBbI, LMMPbLI M NOAYEPKMBaHME, OT T A0
16 CUMBOJIOB.

© He vcnonbayiTe B uMeHn LUN umsa noctasLuvka MO RAIDIX. Mms
NMoCTaBLMKa MOXXHO YBUIETb B KOHLIE CTPOKM BbIBOAA KOMaHAb! $
rdcli -V.

Paamep Pasmep LUN (GiB/TiB).
Mo ymonyaHuio napamMeTp NpUHNUMAaEeT MaKCUMasibHO BO3MOXHOE 3HaYeHMe.

Pa3mep 610Ka Pasmep 6510ka: 512 B, 4096 B.
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MapameTp HasHauyeHune

Tun LUN Cepa ncnonbzosanms LUN.
BO3MOXHble BapnaHTbI:

° NAS — 13 LUN ¢ 3TM TMNOM MOXHO C034aTb OBLLYHO Nanky.
o SCSI — ona npenoc