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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.

PYyKOBOACTBO NpefHasHa4YeHo ans agMuUHUCTPaToOPOB CUCTEMDI.

Y470 HOBOIO
Pepakumna WMNameHeHUst [arta
BHECEHMUs
N3MEHEHMUs
1 [oKyMeHT co3aaH. 23.01.2024
2 [lo6aBneHbl yBeAOMIEHMSA O TOM, 4TO onumm nuueH3nm «NVMe-oF», 08.05.2024
«Pennukauus», «<Ontummzatop SAN» 1 «QoSmic» HeOOCTYMHbI AN
npuobpeTteHus B aTor Bepcum 0.
3 [ONOAHEH CNNCOK C ONUCaHNAMK rpadrnKoB TPAaCcCUPOBOK. 17.05.2024
4 11.07.2024

B rnaBy HacTpovika npas AoCTyna Ans rnojs3osateses v rpynn (cTp. 126)
flo6aBneH pasgen "MannupoBaHue NoKanbHbIX 1 AD-Nofib3oBaTenemn un
rpynn”.

[Jo6aBneHa rnasa [lapameTpbl NFS-cepsepa (cTp. 120).

B rnaBy PectpavinuHr RAID (cTp. 45) no6aBneHa nHbopmMaums o
HEOBXOAMMOCTW aKTyannsaummnm MeTalaHHbIX Ha ANCKax Nocne pecTpannmHra.

[ononHeHa MHbopMauus B rnase HacTpovika noaxaroyeqmns VIBI (ctp. 174).

B rnase CuctemHbivi auck (cTp. 205) ncnpasnieHo onvcaHme yBeaoMIeHns
ONs CUCTEMHOIO AMCKA O 3aNO/IHEHHOCTU BblLle 95%.

B rnaBy Hactpovika o6beanHeHus kaHanos (Channel bonding) (cTp. 182)
fo6aBneHa pekoMeHaaumsa Ana nonnTmkn RR.

Kak opraHn3oBaH JOKYMEHT

NHMopMaLmMio MO MHTEPECYHOLLMM BOMPOCaM Bbl MOXETE HanTK B CNeaytoLLmMX raBax:

1. 0630p Beb-NHTEPDENCa: HaBUraLms, BblIbop A3blKka, BU3apabl, cnmcok RAIDIX-cuctem.
2. BbICTpbIN CTapT: co3aaHne paboyer CX/ ¢ HaCTpoMKamMm N0 YMOMYAHNIO.

3. PaboTta ¢ RAID: xapakTepncTunku, cosfaHne 1 yaaneHune, CKaHMpoBaHue LieIoCTHOCTK, HaCTpoKKa oc-
HOBHbIX NapaMeTpoB, nepesarpyska, Murpaums.

4. [lononHuTenbHble napamMeTpbl RAID: HacTponka nponssoanTensHocTH RAID.

5. PaboTa ¢ guckamu: Habop pe3epBHbIX AMCKOB, 3aMeHa ANCKOB, CKaHMpoBaHne AMckos, SM.AR.T.

6. PaboTa ¢ pazgenamu LUN: cosgaHve v yaaneHue, pacluMpenmne, npaBuia MacKMpoBaHMs, penmkauums,
SSD-KaLL.

7. PaboTa ¢ ceTeBbIM XpaHWUIMLLEM AaHHbIX: 06LLas nanka, nosb3oBatenn 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 ¢ ontummnzdaTopom SAN: NOAKIHOUEHNE 1 OTKAOYEeHWe, ynpaBneHne SAN-auckamum B DC-cucTe-
Me, Mpokcupyembin LUN.
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10. HacTpoika cucTeMbl: y31bl, pexxmmM paboTbl (O4HOKOHTPOMNEPHbINA MM ABYXKOHTPONEPHbIN), nepe-
knrodeHme y3nos (failover/failback), nnuueHsauns, ceTb, BpeMsi, COxpaHeHWe 1 NMpUMeHeEHNe KOHPUIypaLmnm
CUCTEMbI, OTMNpaBKa yBeOMIIEHNI O COCTOAHUN CUCTEMDI.
11. MOHUTOPUWHT paboTbl CUCTEMbI: AATYMKM, MPON3BOANTENBHOCTb, MHTEPMENC KOMaHAHOM CTPOKM, XXYp-
Han coBbITUM, NOr ONOBELLEHNM O COCTOAHUN CUCTEMBbI.
12. PekoMeHAaLMM N0 peLleHmo BO3MOXHbIX Mpob1eM: onmncaHme BO3MOXHbIX Mpob1eM 1 Cnocobbl UxX
peLLeHus.

CornatueHus no oMopMNIEeHUO

[ins npefcTaBneHns pasnyHbIX TEPMUHOB U Ha3BaHWM B JOKYMEHTE MCMONb3YOTCA CNefytoLLmne WpnudTbl
v hopMaTMpoBaHue:

WpndTt UcnonbsoBaHue

MonyXupHbin HasBaHWs NHTepaKTUBHbIX anemMeHToB GUI, 3HayeHra napamMeTpoB 1 YCITOBHbIE
3aronoBKMu.

Kypcus AKLEHTbI, TEPMUHbI, Ha3BaHMA JOKYMEHTOB, NyTH A0 ManioB, Ha3BaHNsA pasaenoB
B GUI.

LiBeTHOM OnucaHHble MHCTPYKLMW BbIMOAHAKOTCH A5 ONPedenéHHbIX CUTYaLnii U

KOHMUIrypaLumin 060pyaoBaHus.

HHHHHHHHHHHH KomaHObl 1 KOMaHOHble YTUJINTbI, NapaMeTPbl KOMaHA.

A638lel B TEKCTE, coAep Kallne Ba>XHYHO I/IHdJOpMaLlI/II-O, BblAesieHbl CegyroLlinm 06p83OMZ

© TpumeyaHne — BbiaeneHHble TakKUM 06PA30M yKa3aHWUsA COLEPXKaT BaXKHYIO MHHOPMALMIO.

© BHumaHWe — BbigeneHHble TakM 06pPa30M YKasaHWA HAaCTOATENIbHO PEKOMEHYETCS BbINONHATL
Ansa obecneveHmsa pabotocnocobHocTn CX/.

OrpaHquHme NCIMOJIb30BaHNA CTOPOHHEIO [0

O6HoBneHKe MO RAIDIX npon3BoANTCS TONbKO NpW MOMOLLM CPeACcTB OOHOBAEHWS, MpeaoCTaBNAEMbIX
KOoMMaHuein Painamke. He MCnonbayinTe CTOPOHHME CpeacTBa OOHOBMEHUS M YCTAHOBKM MakeToB (yum,
rpm): 3T0 MOXET NMPMBECTU K HEMCMPABHOCTU CUCTEMbI U yTpaTe rapaHTuu.

TexHn4deckasa noaaep»ka

B rnaee paccmaTpuBaeTCa pasrpaHuyeHre 30H OTBETCTBEHHOCTM Mexay MapTHEPOM M OTAENOM Mof-
JEPXKKMN PaaMKC Npu NpeaocTaBeHn TEXHUYECKOM NOAAEPIKKN 3aKasumKy.

3aKa3uymk obpallaeTcs 3a TEXHMYECKON NoaaepyKKkoi K nocTaBLimky CX/ (MapTHEPY) ans:
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* 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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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. 11).

HOST

ISCSI, iSER,
FC, IB, NAS
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Puc. 1. Cxema ogHOKOHTpOIEpHOro pexumMa pabotbl cuctembl RAIDIX 5.2.4
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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 [lepeksiroyeHue Y3108 u Murpaums RAID (cTp. 167).

© Orkas Beex nyTel nepefaym AaHHbIX OT MHULMAETOPA K OAHOMY W3 Y3/10B HE NMPUBOAUT 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. 44).

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 KoHourypaumsi DC-cuctemsbi (cTp. 158).

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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[TIABA 2. O630P BEB-MHTEP®ENCA

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:

http://<lIP_address>

© P-agpec cucteme HasHavyaeT agMUHUCTPATOP, Cedys PEKOMEHOALMAM, U3NOXEHHbBIM B 0-
KyMeHTe NHCTpyKums no yctaHoBke RAIDIX 5.2.4.

0 Bxon4 B cUCTEMY MOXET OCYLLEeCTBAATCA M Mo npoTokony HTTPS. T1ockobKy no ymonya-
HMo RAIDIX ncnonb3yeT caMmonoanmMcaHHblin cepTudukaT 6e30nacHOCTH, Npu paboTe Yepes
HTTPS 6paysep BblaacT npeaynpexaeHne o HesallWLLEHHOM COeANHEHNN.

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

° NepenanTe K pacLUMpeHHbIM HAaCTPOMKaM CoeanHEHNS N 0baBbTe UCKIOYEHWe 6e30mnac-
HOCTW;
° UK HacTpouTe SSL-cepTucmkart (ctp. 178).

2. B OTKpbIBLUEMCS OKHE BBEAUTE MMS NONb30BaTENSA M MapOSib.
Mo ymonyaHuto, ansa ayteHtndukaumm B GUI ncnonbsyite nms admin 1 naponb raidix-era.

3. KnukHute BOUTU.

OTKpoeTcs cTpaHnua nHtepdenca XPAHUITULLE > OB30P. CTpaHuua coaep>XnT nHbopmalmto 06 oc-
HOBHbIX KOMMOHeHTax cucTembl: 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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Rn I D IE_ raidix.com
[JTABA 3. BbICTPbIN 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 HacTpoitke DC-cucteMbl cM. KoHourypaums DC-cuctembl (cTp. 158).

CospnaHue RAID

YT106bI co3aaTb RAID:
1. OtkpouTe cTpaHuuy XPAHWUJTULLE > CTTMCOK RAID.
2. B cekumm Cnncok RAID knukHuTe CospaTb RAID. OTkpoeTca BuaxeT cosfaqusa RAID.
RAIDIX  PAHWMIE NAS VMHALMATOPbI M MHTEPOEACH  CUCTEMA  MOHMUTOPMHT nodet D—D nodez @ admin ¥y
0R30P CIACOKRAD CTMCOKLUN PETVMIKALVIA  HAEOPH PEICPEHSXAVCKOE  MMCKY  CKAMVPOBAHVEVCKOB MPOTWTMRAID  MMMOPT RAD
Cnucok RAID riycror

5

=HJ

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

default ~ Anckn 128 KiBv

Buibpats .
CO3AATb 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 Bbi6epuTe ypoBeHb RAID. Moapo6Hee B pasaene YposHu RAID (cTp. 25).

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 Paamep kawa RAM BbibepnTe HEOOXOANMbIN pa3Mep Kalla (3Ha4eHne No yMon4aHuo:
2 GiB).
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iv. Mpy HEOBXOAMMOCTM BKAKOUMTE onumto Pexxum 3anncu 6nokamum no 4 KiB (pekomeHayetcs Ans
3anMcKn CMeLlaHHbIM NaTTEPHOM).
v. Onums CUHXpOHHasA 3anncb Ha AUCKU YBEMYMBAET HAAEXKHOCTb AaHHbIX, HO MOXXET YMEHbLUNTL
NPOV3BOANUTENBHOCTL CUCTEMDI.
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. Moapo6Hee B pasaene YposHu RAID (cTp. 25).
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-
HUM napameTpoB LUN cm. CosgaHue LUN (cTp. 76).
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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.

83).

[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»
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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.

© Napametpbl IP-agpec u TCP MopT OTHOCATCH TOMBKO K IOKaNbHOMY 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 pasaene CosaaHume iISCSI-Taprera (cTp. 140).

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

© Ecnvsuenax 6esonacHoCTV Npy co3aanum TapreTa iSER Bbl ncnonb3osan CHAP aBTopusa-
umto Bidirectional (BycTopoHHAs) unu Unidirectional (OAHOCTOPOHHSAS), 4719 NOAKHOYEHMS MO
iISER HeobxoamMMmo cosgaTth nosib3oBatesns CHAP (cTp. 142), knukHys Monb3oBaTtenu CHAP.
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[1na orpaHndenna goctyna K LUN Bocnonb3yiTechk pasaenomM HacTporika npasumsi MackmupoBaHus (CTp.

83).

[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.

© Napametpbl IP-agpec u TCP nopT OTHOCATCA TOMBbKO K JIOKANbHOMY Y311y, 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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a. Umsa Tapreta: BeeanTte IQN — yHMKaNbHbIA naeHTUbmKaTop iSER;

b. CHAP-aBTOpM3aumsa — pexxnm aBTopmnsaumm ans obecneveHma 6e30nacHoro 4ocTtyna MHMUMaTopoB
K TapreTy. lNoapo6Hee B pasfene CosgaHume iISCSI-Taprera (cTp. 140).

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

© FEcnus uenax 6esonacHoCcTU Npu cosaanum TapreTa iSER Bbl ucnonbsosanu CHAP asTopusa-
umto Bidirectional (1BycTopoHHAs) unu Unidirectional (OAHOCTOPOHHSAS), 419 NOAKAKOUEHWS MO
iISER HeobxoaMMO cosgaThb nosb3oBatens CHAP (cTp. 142), knukHys MNMonb3oBatenu CHAP.

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

83).

[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.

83)

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.

128).
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-
NIpoGHee B pasjene YnpasneHue o6Lmmu nankamm (cTp. 121).

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 obLeln nanku BOSMOXKHa 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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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 (cT1p. 49).

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.

© BRAID 10,50, 60 1 70 rpynnamm HasbiBaloTca 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.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpaHuua 28/243



RAIDIX 5.2.44

RAIDIX= aidixcom

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.

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

© He ucnonbayiTe B uMenn RAID nma nocTasimka MO RAIDIX.
IM#a nocTaBLLMKa MOXHO YBUAETH B KOHLIE CTPOKM BbIBOAA
KoMaHAbl $ rdcli -V.

RAID Engine Tun RAID.
Bo3MOXHble 3Ha4YeHUsA:

o Generic — npeagnodTuTeneH ana RAID Ha HDD nnn HDD/SSD;
o ERA — npeanoyvtuteneH anga RAID Ha SSD.

© ERAEngine paboTaeT TONMbKO Ha CUCTEMAX C MPOLIECCOPaMK,

nopgaepxunsatowmmm AVX. na ERA RAID N+M TpebyeTca
MUHUMYM AVX2.

Moapo6Hee cM. B pasaene Tunbl RAID (cTp. 27).
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MapameTp HasHauyeHune

YpoBeHb RAID YpoBeHb co3aaBaemMoro RAID.
Moapo6Hee cM. B pasaene YposHu RAID (cTp. 25).

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 15 Generic RAID

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

PaboTa ¢ nHuymnanunsvpyemMbiMm RAID HEBO3MOXHa [0
3aBeplleHVs nHMUManusaunm. lNogpobHee cM. B pasgene
WHnmanmsaums RAID (cTp. 37).

O 55ErARAD

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.

37).
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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. 50).

Auncku CrnncoK ancKoB.

Pasmep ksla RAM

Pexxnm 3anmcu
6nokamu no 4 KiB

CVHXpOHHas 3annchb Ha
[VICKM

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 4 GiB RAM,;

ot 12 go 16 guckos — oT 8 GiB RAM;
oT 16 go 24 guckos — o1 12 GiB RAM,;
oT 24 o 32 guckos — oT 16 GiB RAM,;
OT 32 gnckoB — oT 24 GiB RAM.

(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 3ameHa amcka (c1p. 70).

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 3agaéres NpeanoYTeHue yany,
Ha KoTopoM co3aaétca RAID. MNapamMeTp MOXXHO U3MEHUTb
BO BpeMs paboTbl C CUCTEMOM, BbINoAHMB Murpauumtio RAID.
MoapobHee — B pasaene Murpaumsa RAID (cTp. 44).
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MapameTp HasHauyeHune

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;

© Mpu notepe crHxpoHmsaLmm Ha RAID BKIOYEETCA PEXUM
CKBO3HOW 3anuncu Write Through (anst nHbopmaummn o pexxmme
CM. rnaBy JomnosiHuTtenbHble napametpbl RAID (cTp. 49)).
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. 228).

Tonbko B DC-cucteme.

OTcyTCTByeT KaHan Mexay ysanamMy ana CMHXpOHMN3aLnn K3LLIEN.
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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 DYHKLMAX CM. B rnaBe ornosHUTeIbHbIe napameTpbl RAID (cTp. 49).
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:

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpanuua 37/243



p— RAIDIX 5.2.44
RAIDIX= i com
* 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 noepexaeHns aaHHbIx (Silent Data Corruption, ganee - SDC). Mpu o6Hapy»xeHun SDC cucTema aB-
TOMaTUYECKN UCTIPaBNAET HaN[EHHbIe NOBPEXAEHNA AaHHbIX.

e Ecnun npu ckaHmpoBaHum tenoctHocTu ERA RAID nnu HemHuumannampoBaHHbix Generic RAID cucTe-
Ma 0BGHapYXXMBaEeT AMCK C OLLIMBKaMM, KOMYECTBO KOTOPbIX NMPEBbILLIAET M0por OLMO0K AUCKOB (CTP.
62), 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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Rn I DIE raidix.com
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: 5.2.4:4:5
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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 LIeJ10CTHOCTH (cTp. 39).

* 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. 228).

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= aidixcom

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 BO3SMOXHOCTH:

© [naysennyenns pasmepa RAID pekoMeHgyeM [obaBndTh He 6osee 6 AUCKOB 3a pas.

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

* MHnumanmsauma RAID gonkHa 6biTb 3aBepLUeHa.

* EAMHOBPEMEHHO PECTPANMUHI MOXKET BbIMOMHATLCA TOMbKO Ha ogHOM RAID.
* Bo Bpem¢a pecTpannuHra HeJOCTyMHa PEKOHCTPYKLKS.

* CtaTyc RAID He go/mkeH 6bITb «<HenonHbIN» 1 «TpebyeTcs PEKOHCTPYKLIMA».
* PeCTpalnuHr BbIMNOMHAETCA B peasibHOM BPEMEHMN.

* [locne 3aBeplueHna pecTpannunHra RAID akTyanuanpymnte MeTaZlaHHble Ha AUCKax, UCMOMb3yst KOMaH-
ay.

o [ns ncnonb3oBaHUsA KOMaH bl HeobXoANMb npasa root.

o He ncnonbayite komaHay npu coctosanmax RAID need_recon v reconstructing. YT06bl n36exaTb
NOTEPO AaHHbIX, AOXANTECH 3aBEPLUEHUNA PEKOHCTPYKLUN.

# eraraid recon --nane <raid_name> --force --yes-i-amreally-sure
MNepesarpyska onepaLynoHHOM CUCTEMbI MOCAE pecTpannmHra 6e3 akTyannsaumm MeTagaHHbIX NpuBo-

anT RAID B cocTosHuMe offline.

Ta6n. 2. [locTynHble BapuaHTbl MUrpaLMn ypoBHS U MUHMMalbHOE TpebyeMoe ANis 3TOro KONMYecTBO
AMCKOB

N3meHeHne ypoBHA RAID MunHMManbHOE KONMMYEeCTBO ANCKOB, KOTOpOe
HY>XHO ,06aBUTb

RAID OB RAID 1

© RAID 0 fomkeH coaepykaTb TOMbKO 1
[VCK.
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Ta6n. 2. [locTynHble BapuaHTbl MUrpaLMn ypoOBHS U MUHMMalbHOE TpebyeMoe ANis 3TOro KONMYecTBo
AMCKOB

N3meHeHne ypoBHA RAID MWnHMManbHOE KONMNMYeCTBO ANCKOB, KOTOpOe
HY>XHO ,06aBUTb

RAID 0 8 RAID 10  Ecnu B RAID 0 TonbKo 1 ANCK:

3

e Ecnu B RAID 0 6onblue ogHOro Ancka:

KOSIMYECTBO 406aBNSEMbIX ANCKOB AO/MKHO
6bITb paBHO KonmnyecTBy anckos B RAID 0.

RAID 1 B RAID 10
RAID 1 B RAID 5
RAID 10 BRAID 5
RAID 5 B RAID 6
RAID 6 B RAID 7.3

== ININDN

YT06bI M3MeHUTb ypoBeHb RAID nnm ysennunts pasmep RAID:
1. Boinonuute pectpannunHr RAID:

a. Otkpoute cTparHuly XPAHUJTULLE > CITMCOK RAID.

b. Bbibepute RAID, KNIMKHYB Ha ero nms.

c. KnnkHnte N3meHeHune ypoBHs RAID B npaBoy 4acTun CTpaHuLbl.
d. B 3aBMCUMOCTM OT Bbl60Opa 3Ha4eHus B none YposeHb RAID:

m YT06bI yBeNMunTb pa3mMep RAID, ocTaBbTe 3HaveHMe nons YpoeeHb RAID 6e3 nameHeHumin (Te-
KYLLIWIA).
m YTO6bI M3MeHNTb ypoBeHb RAID, BbibepuTe B none YpoBeHb RAID HOBbIN YypOBEHD.

M3MeHeHue ypoeHa RAID

ERAD 9 GiB YBenuueHue paimepa RAID AOCTYNHO Nocne
W3MEHEHWR €70 YPOBHR U A0MKHO BbiTh
RAID O (Texywwii) v — 3aMyLEHO BPYHHYI0. Mbl PEKOMEHAYeM CHATE

Harpysky Ha RAID nepes yEenuqeHunem ero
pasmepa.

Anck RAID

Bblbop AMCKOB

Pazmep 0 GB

OTMEHA

Puc. 32. OkHo «M3MeHeHue ypoBHS RAID»

e. [lobaBbTe ANCKMN.
f. KnukHute MPUMEHUTD.

g. JoxamTech 3aBepLIeHN pecTpannmnHra.
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NHbopMauums o cTaTyce pecTpannmHra oTobpaXkaeTcsi B NPaBoi YacTu cTpaHmLbl RAID Ha naHenn

N3meHeHne ypoBHA RAID.

Bbl MOXeTe NpUoCTaHOBUTDL U BO306HOBUTb PECTPANMUHT C MOMOLLIbKO COOTBETCTBYHOLLEN KHOMKM
Ha MaHesn COCTOAHNA PECTPANMMHIA, @ TakXKe Yepe3d KOHTEKCTHOE MeHIO B CTpoke RAID Ha cTpaHu-

ue CIMNCOK RAID.

Ceoictea “ERAQ"

Restriping
RAID 1
ERA
4096 B

JononHWTeNBHEIE NapameTpsl RAID

YAanuTe RAID

CKaHWPOBaHWE JUCKOB »

M3meHeHWe ypoBHs RAID
Restriping
1%
RAID 0 » RAID T
9 GiB» 10 GIB

Puc. 33. lNMaHenb cocTtosiHna pectpannuHra RAID

2. BbInonHUTe nameHeHmne pasmepa RAID:

© PexoMeHgyeM cHaTb Harpysky ¢ RAID Ha Bpems onepaLmm M3MeHeHns pasmepa.

a. Ha ctpaHuue RAID knnkH1Te Havyatb nsmeHeHune pasmepa RAID.

b. B okHe noaTBepxxaeHus knnkHuTe RESIZE.

JoxanTech nHmumanuaauumn RAID. MNMporpecc nHuumannaauunmn otobpaxaeTtcs B cTpoke RAID B OKHe
CMMNCOK RAID 1 B onoBeLeHUSAX CUCTEMBI.
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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. IOTNTOJIHUTEJIbHBIE NMAPAMETPbLI 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. 50));

* 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. 57) unu Hactpovika ERA RAID (cTp. 57).

[MpuMep NapameTpos ang Generic RAID:

MapameTpsl RAID “ini_RAID6”

29 GIB 29GIB  RAID 6 5-9 Generic 7 GiB v — o~ 128KiB  On @—@
Cratudyeckue napameTpsl AHHBMHHECKHE napamMeTpel
no 4 Kig BrAlOUeHa @ LITECHEH IR UMCTBIX CETMEHTOR LRU
TLTEPHATWMBHOMO Bydepa 512 @) H H H LRU W
NOXEHHOM 3annc 24 [©)] 2D rPA3HBIX CEMMEHTOE AnA LRU 24
azmep AaHHBIX Ha 3annck 256 O] H e bl e 24
4 @ 8
n LSNOCTHOCTY AaHHEIX K3LU @ 5 1024
24 ®  Cnyuaiimoe uTeHne

EHWE CKPLITOr0 NOBPexAeHWUA AaHHbIX Bblkato4eH

CKBO3HAA 3aMNCk BbikntoyeH v

MpHOPUTET 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: 5.2.4:4:5
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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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Cnuncok 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 coznanmn RAID Yyepes npodunb RAID (noapo6Hee B pasaene [1poguav RAID (cTp. 50));
* 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. 50).

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.

DYHKLMS, OCYLLECTBASOLLAA OOHAPY>KEHNE N BOCCTAHOBEHNE MOBEPXKEHHbIX
naHHbIx 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. 35)), npy NOMNbITKE YTEHUS 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 BKIHOUNTL 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 peKoHCTpyKLUmS (cTp. 56)

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.

YTOBbI BKIOUNTE QYHKLMIO YIPEXAatoLLER PEKOHCTPYKLINM:

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: 5.2.4:4:5
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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.

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 rnaBe npeacTaBneHa nHGopmMaLms 0 HaxXoAALWMXCS B CUCTEME AMCKaX, NpeAHasHauYeHHbIX AN CO34aHNs
RAID nnu Bxogawmx B RAID.

O Anckax, Ha KOTOpbIX YCTaHOBMEHA CUCTEMA, CM. B pasaene CucteMHbii auck (cTp. 205).

O6Laa nHbopmaumna o Amckax

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

RAIDIXE XPAHWMILE NAS  WHWUMATOPbI M MHTEP@EACHI  CUCTEMA  MOHWTOPWHI

OB30P CMWCOKRAID CNMCOKLUN  PEMAIMKALMA  HABOPHI PE3EPBHBIX AMCKOB  AWMCKW  CKAHWPOBAHWE AMCKOB  MPOGMAWMRAID  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

Homep cnoTa, B KOTOPbI YCTaHOBNEH AUCK.
Hymepauns c10TOB HaYMHAETCA C HY 4.

Mogenb NaeHTudbmkaTtop Mogenu agncka.
Tun Tun ancka: HDD nnun SSD.
Vims RAID HassaHue RAID, B KOTOPbI BXOAUT AMCK.

Habop pesepBHbIX  VIMsi Habopa pe3epBHbIX ANCKOB, K KOTOPOMY OTHOCUTCS IMCK.
QIMCKOB
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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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CUETYMK OLUMOOK 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:

© Mocne namereHns sHayeHVs 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 cTpanuuy XPAHUITULLE >+,£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.

DYHKLMS aBTOMATUYECKOr0 OTCIEXMBAHNS COCTOSHMSA 340POBbSA MCMOb3yeT aTpnbyTbl S M.A.R.T. 4TO6bI
3apaHee (0O NOSB/IEHNSA OLUIMOOK BBOAA-BbIBOMA) MpeaynpexAatb O NpobneMHbIX AMCKaX, a Takxke A1s
paboTbl GYHKLMN aBTOMATHUYECKOM 3aMeHbl MPOBNeMHbIX AUCKOB («3abnaroBpeMeHHast aBTomMaTn4eckas
3aMeHa», noapobHee CM. ABToMaTuyeckas sameHa ancka (c1p. 70)).

B otnnumne ot CHéTuUnKa OLI_II/I6OK, CI)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

TOSHIBA Version: @185

Serial number:

MK1e@1TRKB
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

Device:

Temperature Warning Disabled or Mot Supported
SMART Health Status: OK

36 C
Drive Trip Temperature: 65 C
Manufactured in week 12 of year 2812

Current Drive Temperature:

Specified cycle count over device lifetime: 5S@aee
341

Specified load-unload count over device lifetime:
17787

Accumulated start-stop cycles:

Accumulated load-unload cycles:
Elements in grown defect list: 2

Error counter log:
Errors Corrected by
ECC
fast | delayed rewrites corrected
read: 12 1 1
write: 8 8 = @

Total

rereads/ errars

1628
No self-tests have besn logged

Non-medium error count:

Correction
algorithm
invocations

RAIDIX 5.2.44
raidix.com

toeoae

Total
uncaorrected

Gigabytes
processed
[18"9 bytes]
e 775171.148 e
e 43885.986 e

arrors

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 CEPUMHBbIM HOMEPOM AMCKa
ABNAKOTCA KpanHKWe npasble 8 CUMBOJIOB,
a OCTallbHble UNMbPbl — 3TO YHUKANbHbIN
nOeHTUdOUKaATOP NPOU3BOANTENS ANCKA.

Tun ycTponcTsea.

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

Bepcus: 5.2.4:4:5
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RAIDIX 5.2.44
raidix.com

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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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 pa3btunBaTh
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. 188).

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-
HWI O COCTOSIHUM cucTeMbl (CTp. 188).

CKaHnpoBaHMe OMCKOB

© Tonbko ana 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 ckaHnpoBaHus (TecT Ha YTeHue Unn 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 cTpaHnuye MOHUTOPUHI > OMNMOBELLEHUA.

© OyHkuma MposepkK LUEMOCTHOCTU BO BPEMSA CKaHMPOBaHWSA QUCKOB He nernpasndeT 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.
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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 ABTomaTnyeckast 3ameHa avcka (ctp. 70)):

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

* PyyHas 3aMeHa (moapobHee B pasaene PyyHas 3ameHa avcka (c1p. 72)):
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-
CTpyKUMSA (CTP. 74)).

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 70/243



RAIDIX 5.2.44

RAIDIX= aidixcom

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.

YT106bI CO3AaTb Ha6op PE3EPBHbLIX ANCKOB C NMOMOLLBIO BUPKETA.

© B RAID coaepxalmx gucku o6omx Trnos (SSD 1 HDD), nponcxoauT crneundunyeckmin naHoc SSD-
[VICKOB.

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

Habopbl pe3epBHbIX AUCKOB He CO3/aHE
3ameHa no SMART @
5asuTb RAID

CO30ATb OTMEHA

Puc. 43. Bugxxet cosnaHus Habopa pe3epBHbIX ANCKOB

Beibpary

3. 3anonHuTe Nong:

[MapameTpHasHa4deHue

HacTpaunBaemsble nona

Nma Msa cospaHHoro Habopa pe3epBHbIX AVCKOB.
Habopa

Auncku KonnmyecTBO ANCKOB, BK/IKOYEHHbIX B HABOP.

o O)J,I/IH ONCK MOXET HaXoanTbCA TOJIbKO B OHOM Haéope pe3epPBHbIX ANCKOB.

[ncky, yxke BKItoUeHHble B RAID, He MOryT 6bITb 06aBNeHbI B HAbop
PEe3EePBHbIX ANCKOB.

RAID Heobsa3aTenbHo.

RAID, cBsizaHHble ¢ HA60pOM (aBTO3aMeHa AMCKOB yKasaHHbIx RAID 6yaeT nponcxoamTb
AMCKaMV 13 KOHKPETHOro Habopa).

CnpaBa B CTpoke OTO6pa)KaeTCFI CTaTyC COOTBETCTBYHOLLETO Ha6opa‘ Bo3aMOXHble
3HAYEeHUNA:

Q OK — Ha6op OOCTYNeH Ona Ncnosib30BaHUA,

BHumaHme — B HABOpe HET ANCKOB, MOAXOAALLMX MO pa3Mepy 4S9 3aMeHbI B
CBSI3aHHbIN ¢ HabopoM RAID nam B Habope He 0CTanoCb CBOBOAHbBIX ANCKOB, AOCTYMHbIX
ON15 3aMEHbI.

NHbopMaLMOHHbIEe Nons
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MapameTtpHasHadeHue

CBO6OAHBEBNCKM, JOCTYMHbIE ANF BKIHOYEHUS B HABOPbI.
JNCKM

[locTynHb@6BEM AOCTYMHOrO A5t 3aMeHbl AMcKa B Habope (ecin B Habop BKIFOYEHbI AUCKM
06bEM  pas3Horo o6bEMa, 0TOBpaXKaeTcs Hanbosbliee 3Ha4YeHne).

4. KnukHute CO30ATD.

o Mocne BblI6Opa AMCKOB A5 BKIHOYEHMA B HAbOp, CUCTEMA BbIMOTHUT MX TECTOBYHO MPOBEp-
Ky 3anmcbto. Ecnm Kakom-nmbo 13 AMCKOB He MPOMAET aBTOMATUYECKYH MPOBEPKY, CUCTEMA
BEPHET NpeaynpexaeHne 0 ToM, YTO AMCK HEBO3MOXXHO BK/IKOUUTb B HA6OP 1 HEOHXOAMMO
BblGpaTb ApYrou.

YT06bl BK/IHOUMTL 3a6/1arOBPEMEHHYHO aBTOMAaTUYECKYHO 3aMeHy Anckos B RAID:

1. Y6enuTech, 4yto Ana RAID HaszHayeH Habop pe3epBHbIX ANCKOB.

2. Bkntounte oTcnexkmnsaHme CoOCTOsIHUA ANCKOB (CM. pa3aen CocTosiHme 3/10p0BbS AUCKOB (CTp. 63)).
3. OTkpowTe cTpanHunuy XPAHUITULIE > HABOPbI PESEPBHbIX JVCKOB.

4. Bkounte QyHKLMIO NPy NOMOLLUM NepekntoyaTend 3ameHa no COCTOSAHMIO 34,0POBbS.

FaMEHa Mo COCTOAHMWHD -:| @
300p0BLR

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

Py4yHas 3aMeHa gmcka

© B RAID coaepxalumx gucku 06omx Trnos (SSD 1 HDD), nponcxoauT creyndunyeckmin naHoc SSD-
[VICKOB.

J[locTynHbI cneaytroLme cnocobbl pyYHONM 3aMeHbI AMCKa:

* dM3nYyecKas 3aMeHa AMCKa B KOP3MHE.
* 3aMeHa AMCcKa BPYYHYHO Ha y)Ke HaxoAsUMINCS B CMCTeMe CBOOOAHbIN ANCK.

Tpe6OBaHV]FI K ANCKaM, y4aCTBYHOLLMM B 3aMEHE!
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* [1ns Grn3n4eckomn 3amMeHbl:

° 8MKOCTb MCMPaBHOMO AMCKa A0MKHA OblTb HE MeHbLLIE EMKOCTU MCXOAHOTO;
° UHTEpdEeC NCNpPaBHOro ANCKA AO/MKEH ObITb TEM Xe, YTO MHTEPdENC NCXOLHOTO;

° MCMPaBHbIV ANCK He AO/MKeH codepyaTb dalnoBble cucTeMbl UK pasaens! (Hanpumep, dmraid/
mdraid).

Takne ancku npr 3aMeHe 3aHNMMaroTCA rnpoueccamm 0OC, n3-3a 4ero OYNCTUTL 3TK ONCKN BOSMOXHO
TOJIbKO CpeaCTBaMu Ol'lepaLlI/IOHHOl7I CUCTEMDI.

* [1ns 3aMeHbl Ha HOBbIM, HAXOAALWNNCA B CUCTEME AUCK:
° HOBbIM AUCK He Jo/KeH BXxoanTb B RAID;

° HOBbI ANCK He JOMXKeH BXOAUTb B HABOP pe3epBHbIx AMCKOB Apyroro RAID.

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

o [nck n3 Habopa pe3epBHbIX ANCKOB, A06aBAeHHbIN B RAID, nocne aBTo3amMeHbl MPOAOIKNT OTOO-
paxkaTbCs B Habope. VICKunTe ero n3 Habopa Bpy4YHYHO 4719 0TOOPaXKeHWs KOPPEKTHON MHAOP-
MaLmK O KONIMYecTBe CBOBOAHbIX AMCKOB.

YT06bI q)I/ISI/I‘—{eCKI/I 3aMEHNTb ANCK B KOP3NHE!

1. OnpeaennTe, Kakom AMCK BbilLEN U3 CTPOst (MpY BO3HMKHOBEHMM HEMCMPABHOCTM COOTBETCTBYHOLLMIA
JINCKY CBETOBOW MHAMKATOP NepecTaHeT MuUraTb).
2. \3BnekunTe HemcnpaBHbIA AUCK U3 KOP3UHDI.

3. B3aMeH yCcTaHOBUTE UCMPaBHbIV UCK.
YTOb6bI 3aMEHNTb ANCK BPYYHYHO Ha HaXOAALLMNCA B CUCTEME ANCK:
1. OTkponTe cTpaHuuy XPAHUJTULLE > OAUCKW.

2. B cTpoKe fAycka, KOTOPbI HEOBXOAMMO 3aMEHNTD, KIMKHUTE i 11 BbIGepuTe 3aMeHuUTb.

RAIDIXE XPAHWIMLIE NAS VHWLIMATOPbI M UHTEPOEACKI  CUCTEMA  MOHWTOPUHI

OB30P CNWMCOKRAID  CNWCOKLUN  PENAWMKALUMA  HABOPLI PESEPBHbLIX AMCKOB  AWCKKW  CKAHWPOBAHWE AWCKOB  NMPO®WUAM RAID  MMMOPT RAID

Anckun
N INTEL SR2612UR 1106 500019b9ff5ffoo0 9 AMCKOB 8,300 GB
A O o 2
EES B paboTe  EEMMES JOCTYNHGIA 3ape3epBENpoBaH

>

0 1000GB 0 MK1001TRKB HDD GEN RAIDS  — sdb L] [

1 1000GB 3 MK1001TRKE HDD GEN RAIDS  — sdc ©® 5 suarT

2 1000GB 6 MK1001TRKB HDD GEN RAIDS  — sdf ® & 3awenuts
3 1000GB 9 MK1001TRKB HDD GEN RAIDS  — sdh (] (]

Puc. 45. CtpaHuua INCKW. PyyHas 3aMeHa ancka
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3. B OTKpbIBLLEMCS OKHE BblGEpPUTE MCNPaBHbIN AUCK 1 KNnkHUTe SAMEHUTD.

Bbl6op AWCKa ANA 3aMeHbI

6 1,000GB 8 500019b9ff5ff000 Sparepooll 3200A078FRCS sda HDD
7 1,000GB 10 500019b9ff5ff000 Sparepooll 32MOADAFFRCS sdi HDD
O 8 1,000GB 5 500019b9ff5ff000 — 32MOAOSSFRCS sde HDD

OTMEHA 3AMEHWTb

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

[opdayvaa 3ameHa NVMe SSD

06LLMe 0COBEHHOCTM ropsAYen 3aMeHbI:

* Bce NVMe SSD-HakonuTenn dopm-taktopa U.2 2.5" nogaep>XmMBatoT ropayvyto 3aMeHy, HO 3aMeHa
[0/KHA MPOBOANTLCA OAHOBPEMEHHO TObKO AJ19 OHOTO HAKOMUTENS.

* [opsyas 3aMeHa NoAaep>XMBaETCs TOMbKO MOCe MOJIHOM 3arpy3ku onepaLmoHHON CUCTEMbI.

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

* /I3BNeKkanTb AN J06aBAATb HAKONUTENb CreayeT He A0Sblie OAHOM CEKYHAbI.

YTO6bl y3HATb O BO3MOXXHOCTSAX 1 OrpaHnyeHmax ropsyert 3amenbl NVMe SSD a5 ncnonb3yemMblx Bamu
annapaTHbIX N1aTdopM, BOCNOb3yNTECh COOTBETCTBYHOLLIMMM PYKOBOACTBAMM MO 06CY>KMBAHMIO.

PeKOHCTpYKLMA

PeKOHCTpyKLMS — NPOLECC BOCCTAHOBNEHUS AaHHbIX Ha Anckax RAID, KOTOpbIA 3anycKaeTcs aBToMaTu-
Yyeckm nocne 3ameHbl amcka B RAID (kpome RAID 0). Bbl MOXeTe M3MEHSITb MPUOPUTET PEKOHCTPYKLIMM B
3aBMCMMOCTM OT Harpysku kKnneHTa. MNoapobHee B pasaene [onosnHuTenbHble napametpsl RAID (cTp. 49).

© Mpu nepeknioyennn yanos (failover) nnu nepesarpyske Generic RAID npoLieccy peKoHCTPYKLMM
MOXKET NOTpeboBaTbCs 6OMbLLE BDEMEHM Ha 3aBEpPLLUEHME.

i) Mpn HEOBXOAMMOCTM OCTaHOBUTb PEKOHCTPYKLMIO Ans Generic RAID (Hanpumep, 4Tobbl 3ame-
HUTb PEKOHCTPYMPYEMBI ANCK), ncnonbayinTe CLI-koMmaHay rdcli rai d reconstruct stop.

[Ona BO30OHOBAEHNA PEKOHCTPYKLUMM ncnonb3ynte CLI-komaHay rdcli  raid reconstruct
start.

[ns GyHKUMM PEKOHCTPYKLUMM UCMONBb3YIOTCA ONUMU «PEKOHCTPYKLUMS MO AUCKaM» 1 «HacTUYHasA peKOH-
CTPYKUMS AUCKOBY», KOTOpPbIE yryylaroT paboTy ¢ RAID.

Yny4lleHus paboTbl PEKOHCTPYKLNM:
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* [oBblweHne yctonumsocTn RAID K eAMHUYHBbIM OTKa3aM BBOa-BblBOAA.
Mpn Hanuymm B RAID HECKONBbKIMX AMCKOB, TPEBYHOLLMX PEKOHCTPYKLIMIO, MEPBbIM OYAET PEKOHCTPYMNPO-
BaH MCK C HAaMMEHbLUMM KONMMYECTBOM HEKOHCUCTEHTHbIX AaHHbIX (ONLMst «PEKOHCTPYKUMA MO AnC-
Kam»).
* YBeNn4eHne CKOPOCTU PEKOHCTPYKLINN.
Mpn OOAHOBPEMEHHOM PEKOHCTPYKLMM HECKONbKUX [AMCKOB, PEKOHCTPYMPYHOTCS TOSIbKO [JaHHble Ha
HEKOHCMCTEHTHbIX y4acTKax Ka)kaoro amcka (onumst «4acTmyHas peKoHCTPYKLMS AUCKOB»).
Otnndna mexxay tunamm RAID Generic 1 ERA B MexaHn3Me «PeKOHCTPYKLUMA MO ANCKaMy:
* CuHapoMHbIN ERA RAID MOXeT BblaepxkaTb 60sblUe 0TKa30B, YeM Generic.

HaHHble Ha ERA RAID BOCCTaHOBATCS, €CNM KONMMYECTBO MOBPEXAEHHbBIX CTPUMOB B KaXXOM CTpanne
He NpeBblILLaeT KONMYecTBo cMHAPOMOB B RAID, a B Generic — eCnn KOJIMYeCTBO JICKOB C NMOBPEX/EH-
HbIMW @HHbIMW He MPEeBbILAET KOMMYECTBO CUHAPOMOB B RAID.

® OTo6pa>+<eHv1e BbIMOTHEHNA PEKOHCTPYKLNN!

o Ins ERA RAID — NpouUeHT faHHbIX, He HY>XXAArOLLIMXCS B PEKOHCTPYKLUMM (MPoLEHT 3a0poBbsa RAID).
o [1nsa Generic RAID — cpeaHee apu®METMYECKOE NPOLIEHTOB BbIMOSHEHMS PEKOHCTPYKLIMK BCEX Tpe-
BYHOLLMX PEKOHCTPYKLMN ANCKOB.
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[JTABA 7. LUN

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 nogaepskrsaeMon one-
PaLMOHHON CUCTEMBI.

Ha ctpanuue XPAHUJTULLE > CMTMCOK LUN ecTb cnefyroLmMe BO3MOXHOCTU:

* MIPOCMOTP, CO3/1aHNe, yaaneHne, peakTnpoBaHmne n gopmMatmpoBaHme LUN;
* MPOCMOTP W ynpanexue [Ipokcupyembimvuv LUN (cTp. 156);
* MPOCMOTP U ynpaenenue SSD-kaLem (cTp. 97).

Ha cTtpannue XPAHUITULLE > PEMJIMKALMA ecTb cneaytolme BO3MOXHOCTU (MoapobHee cM. pa3aen
Pennukaums (ctp. 97)):

* 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.

BO3MOXHble 3HaueHNs: Nobble 6YKBbI, LMMPbI U HUXKHEe NOAYEPKMBAHME, OT 1
[o 16 cMMBOOB.

© 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 npenoctaBneHns 6104HOr0 Ao0CTyNa no npoTtokony SCSI.

o NVMe-oF — ans npegocTaBneHns 6104HOro 4ocTtyna no npotokony NVMe-
oF.

© Onuwa nnuensum «NVMe-oF» HefoCTynHa Ans NPUOGPETEHNA B
Bepcun RAIDIX 5.2.4.

Mo ymonyanuo: SCSI.

VAAI ID Tonbko ans VAAI (vStorage API for Array Integration).
3Ha4veHKne napameTpa prod_id, ncnonoaytoulerocs B VAAL

3HayeHme foNYKHO BbITb 0AMHaKoBbIM A5t Bcex LUN Ha ogHom RAID (npwu
pacwmpennn LUN — HecKoMbKMXx), y4acTByoLMX B VAAL

© Mpu kaxxaom nsmeHeHun storo napametpa LUN 6yget noBTOpHO
[06aBNATLCA BO BCE TAPreThl, YTO NPUBEAET K KPAaTKOBPEMEHHOW
notepe storo LUN Ha nHm1umnatopax.

I3aMeHeHWe NapaMeTpa AOCTYMNHO B OKHe MapameTpbl LUN.
Cnepytolme napamMeTpbl BUOHbI TOMbKO nocne co3ganusa LUN

ID Homep LUN, ncnonbayemblin ong agpecaumm.

3Ha4eHKe napameTpa MOXET UCMOMb30BaTbCA A9 BbIYUCIEHUA HOMEPa nopTa
[Ns penvkaumm 1 AMarHoCcTuKM npobnem B padote CX/.

Pasmep LUN Ha

RAID Pa3mep, KoTopblIt 3aHMMaeT aToT LUN Ha BbibpaHHOM RAID.

Ecnn LUN HaxoguTtesa Ha Heckobkikx RAID, 3HaueHre aToro napaMeTpa MOXeET
6bITb MeHbLLEe 3Ha4YeHns «Pasmepa LUN».

Cnncok RAID ana  OTobparkaeTcs Ha cTpaHuue LUN 1 B okHe «[MapameTpbl LUN».

nanHoro LUN Crmcok RAID, Ha KoTopbix pacnonoxeH LUN.

Moapo6Hee cM. Pactumperme LUN Ha Heckosibko RAID (cTp. 81).

CepuitHbin HoMep  OTobpaxkaetcs Ha cTpaHuue LUN n B okHe «[MapameTpbl LUN».
CepuinHbln HoMep pasgena LUN.

3HaveHune rnapamMeTpa MOXET MCIMOJIb30BaTbCA AJ1Ad AMarHOCTUKN I'IpO6J'IeM B
pa6OTe CUCTEMDbI XpPaHeEHNA OaHHbIX.

[MapameTpbl 418 ONTUMM3aLUmMmM NOCNefoBaTeNIbHOTO YTEHWSA B OKHe [1apamMeTpbl LUN
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MapameTp HasHauyeHune

MUHUMaNbHBLIR MUWHMManNbHbLIN pasMep nocsefoBaTe/IbHOro MHTepBasa npu YteHun, B MiB.
pasmep BO3MOXHble 3HauYeHns: oT 1 fo 2048.

nocsefoBaTe/IbHOro

uHTEpBana o ymonyaHuio — 64.

PaccTosiHue oT PaccTosHue (B MiB), OT KOHLIa MHTepBana, Ha KOTOPbI NPOM3BOANTCS

KOHLa MHTepBana ynpexzarollee YTeHue.
BosMoxkHble 3HaveHns: oT 1 go 2048.
Mo ymonyaHuto — 64.

PasmMep 3anpoca PasMep 3anpoca Ha ynpexkaarollee 4yteHmne, B MiB.
Ha ynpexgatoLlee
YTeHune

BoaMoOxkHble 3HaveHns: oT T no 2048.
o ymonyaHuto — 24.

MUHVMManbHbIN MUHUMabHbIN pasMep 3anpoca, KOTOPbI MOXET 6bITb pacnosHaH Kak 4acTb
pasMmep 3anpoca  MocnefoBaTeNbHOro NaTTePHa, B CEKTOPaX.
NOCNEAOBATENbHONOR 63\ 05 Hble 3HaUeHMs: OT 1 Ao 2048.

naTTepHa
o ymonyaHuto — 1.

BpeMFI nHTEPBAsia MakcumasnbHoe BpeEMA CyLLLECTBOBAHNA MHTEPBala, B CEKyHAAX.

BoaMOxkHble 3HaveHns: oT T 0o 2048.
Mo ymonyanuio — 10.

MakcumManbHblil - MakcrmMarnbHoe paccTosiHue (B MiB) OT KoHLia MHTepBana, Ha KOTopbIi
pasmep OT KOHLa  MPOW3BOAMTCS ynpexaatoLlee YTeHue.

nHTEPBana BO3MOXHble 3HauYeHns: oT 1 fo 2048.

Mo ymonyaHuio — 512.

MakcumasibHbIn MakcumasbHbIN pasMep 3anpoca Ha yrnpexzaroLlee yteHne, B MiB.
pasmep 3anpoca
Ha yrnpexgatoLlee
YTeHune

Bo3aMoXHble 3Ha4deHus: ot 1 o 2048.
o ymonyaHuto — 24.

MNapaMeTpbl A8 ONTUMKM3aLmMM NocnegoBaTeNlbHOM 3anmncy B okHe «[lapameTpbl LUN»

MUHUMaNbHbIN MUHUManNbHbLIM pasMep NocnefoBaTENbHOIO MHTEpPBaa Npu 3anucu, B MiB.
pasmep BO3MOXHble 3HaueHust: oT 1 1o 2048.

nocnefoBaTeNbHOro

UHTepBana 1o ymon4aHuto — 64.

MWHMManNbHbIN MuHMManbHbIM pa3mep 3anpoca, KOTOPbI MOXET ObITb PaCNO3HaH Kak 4acTb

pasMep 3arnpoca nocsieaoBaTe/lIbHOIO NaTTepHa, B CEKTOPax.

NOCNIEAOBATENBbHOTOR 630 03 Hble 3HaUeHMs: oT 1 fo 2048.
naTTepHa
o ymonyanuio — 1.
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MapameTp HasHauyeHune

BpemMs nHTepBana MakcuManbHOe BpeMs CyLIECTBOBAHNA MHTepBana, B CeKyHaax.
BoaMOxkHble 3HaueHns: oT T 0o 2048.
Mo ymonuyanuio — 10.

Tabn. 9. Cnncok napameTtpoB LUN ans ERA RAID

MapameTp HasHauyeHune

ma LUN ma LUN.

Bo3MOXKHble 3Ha4eHWs: Ntobble ByKBbI, UMDPbI 1 HWKHEe noaYépkmnBanme, ot 1 ao 16
CYMBOJIOB.

Tun LUN Cdepa ncnonbzosanms LUN.
BO3MOXXHble BapuaHTbl:

° NAS — 13 LUN ¢ 3TMM TUNOM MOXHO CO3aTb OOLLYO Nanky.
o SCSI — ong npenocTaBneHns 6104HOro AoCTyna no npotokony SCSI.
o NVMe-oF — ans npegocTaBneHns 6104HOro AocTyna no npotokony NVMe-oF.

Mo ymonyaHuo: SCSI.

Pasmep Pasmep LUN (GiB/TiB).
Mo ymMon4aHuio napamMeTp NpUHNUMaeT MaKCUMaibHO BO3MOXHOE 3HauYeHue.

Pasmep Pasmep 610Ka.
6noka BO3MOXHbIE 3HAYEHUS:

° 512 B (gocTynHo Tonbko ans RAID ¢ pasmepom 6noka 512 B)
° 4096 B

VAAI ID Tonbko anst VAAI (vStorage API for Array Integration).
3Ha4veHKne napameTpa prod_id, ncnonsaytroujerocs B VAAL

3HayeHwme foMKHO 6bITb 0aMHakoBbIM Ans Bcex LUN Ha ogHom RAID (npwm
paclumpermmn LUN — HeckonbKux), yd4acTBytroLmx B VAAL

o I3mMeHeHne napamMeTpa MOXET npuecTu K notepe LUN Ha nHuymatope.

MbI pekoMeHayem nepenofkiodath LUN Ha XoCcTe nocne KaXaoro
N3MEHEHUS 3TOro napamMeTpa.

I3aMeHeHVe NapaMeTpa AOCTYMNHO B OKHe NapameTpbl LUN.

Cnepytolme napamMeTpbl BUOHbI TONbKO nocne co3ganusa LUN B okHe «[MapameTpbl LUN»
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ID Homep LUN, ncnonbayemblin onga agpecaumm.

3HayeHWe NapamMeTpa MOXET UCMONb30BaTbCS A9 AMarHOCTMKM NpobieM B paboTe
CUCTEMbI XpaHeHUs AaHHbIX.

CepuinHbIn OTob6parkaeTcs Ha cTpaHuue LUN n B okHe «[MapameTpbl LUN».

HOMEp CepuiHbln HoMep pasgena LUN.

3HaueHve napamMeTpa MOXeT UCMNONb30BaThCa AN1s AMArHOCTUKM Npobnem B paboTe
CXA.

PaclwunpeHne LUN

© Bospewmd paclumperna LUN OH HeAOCTYMEH MHULMATOPAM U KIIMEHTAM.

© Mepeapacwupenviem LUN Ha ERA RAID pekomeHayem foxX4aTbCA 3aBepLUEHNS UHULMANN3aLmu
M pekoHCTpyKUMKM RAID B ciyyae, ecnv aTn NpoLecchbl 3anylieHbl. JIn6o Bbl MOXETe Ha BpeMs
pacwmperHms LUN ycTaHOBUTb 3Ha4YeHne npuopuTeTa nHuumanmsaumnm pasHbiM 0.

Bbl MOXeTe yBeNNYNTb pasmep cozgaHHoro LUN:
* 3a CYET cBOHOAHOrO 06BbEMA RAID, Ha koTopoM HaxoamnTcsa LUN;

* no6aBuB K LUN gononHutensHble Generic RAID, pacnono)eHHbIX Ha OAHOM Y3re.

o K LUN, pacnonoxxeHHomy Ha ERA RAID, Henb3sa 4o6aBUTb AoN0OAHUTENbHble RAID.
3a oaunH pas pa3amep LUN ¢ ¢arisioBov cucTemor MOXHO yBENNYNTE MakcmMmyM Ha 200 TiB.

PaclinpeHwne LUN BHyTpw ogHoro RAID

YT06bI yBENMYUTL pa3mep LUN:
1. Ha cTpanuue Hy>kHoro LUN knvkHuTe MNokasaTb napameTpbl LUN.
2. B oTKpblBLIEMCS OKHE B cekumm MapameTpbl LUN ykaxknte paszmep LUN 1 knvkHnTe NMPUMEHUTD.
MakcurmanbHO BO3MOXHbIN pasmep LUN ykasaH noa nonem seoja.
3. MNpwu 3anpoce noareepxaeHna knnkHuTe PACLUNPUTD.

PacwmnpeHnune LUN Ha Heckonbko RAID

© Pexomengyem fobasnaTb RAID TOro »e ypoBHs, 4To 1 RAID, Ha koTopoM cosaaH LUN.

Y106bI f0H6aBUTL RAID K cyuiectsyrowemy LUN:
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1. Ha cTpanuue Hy>kHoro LUN knvkHuTe NokasaTb napameTpbl LUN.

OTkpoeTcs okHo MapameTpbl LUN.

MNapameTtpbl LUN “LUN1T"

OCHOBHLIE MocnejoeaTensHoOe YTeHWE MocnejoeatensHaa 3anvce

Cnucok RAID ans gaHHoro LUN

GEN RAIDS LUNT, 10 GIB Apyrve, 29 GIB

JobaenTs BAID

MNapameTpbl LUN

10 5128  SCSI v @ 2 B82E61C18-DOA0-4DAF-BBOB-188155189F5E

OTMEHA NMPUMEHWTb

Puc. 48. OkHo napameTpoB LUN. YnpaBnstowmii aneMeHT «[Jo6aButb RAID»

2. Mopa cnnckom RAID ans aaHHoro LUN knvkHute Jo6aButb RAID. OTmeTbTe RAID, KOTOPbIE Bbl XOTUTE
[06aBuTb K LUN 1 knvkHnTe JANEE.

MapameTpbl LUN “LUN1". BolbpaTb MaccuBbl

MOKa3aTh TOAbKO AOCTyNHEIE RAID

SEN_RA 39 GIE 10 GIB 29 GIB RAID 5 Aa sene d @—D
BQ

cd GEN_RAI... 29 GiB = 29 GiB RAID & la Generic on

2 58 GIB

Puc. 49. Boi6op RAID, koTopble 6yayT Ao6asneHbl kK LUN

3. [pwu 3anpoce noareepxxaeHns paclumpenms LUN knvkHmute PACLUMPUTD.
Mocne nobaeneHns HoBbIM RAID oTobpasntcs B cnmcke RAID ansa gaHHoro LUN.
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4. YKaxunte HoBbI pasMep LUN n knnkHute NMPUMEHWUTDL. [na noartBepxaeHns knnkHute PACLUN-
PUTD.

MapameTpbl LUN “LUN1T”

OCHOBHbIE NocnejoBaTenbHOR YTeHKe MNocneaoBaTensHas 3anuce

MNapameTpbl LUN

1 10 5128 sCsl v @ LwWN ADOB344E-4A9C-4A27-8FE4-BAF277AAIB0A
OocTtynHo ana LUN
Cnucok RAID
G RAIDS LUNT1, 10 GIB Lpyrue, 29 GIB

G RAIDS 1 \ Doyrvie, 39 GIE

Wcnonbayetca LUN

OTMEHA NMPUMEHWUTbL

Puc. 50. MapameTtpbl LUN nocne go6asnenus Generic RAID

HacTpolika npaBuna MackMpoBaHMS

© Tonbko ang LUN tvna SCSI.

MackupoBaHme — onpeaeneHne npasun ANa ynpaeneHusa 4oCTynoM K pecypcam CX/.

[MpaBuia MackupoBaHWA TapreTos

[NpaBuWia MacKMpoBaHUS TapreToB NpeycMaTpmuBaroT onpefeneHmne Tapreta Ha CX/, 4epes KoTopblin Co-
oTBeTCTBYrOLMI pasaen LUN 6yaeT AOCTYNeH MHMLMATOPaM.

0 ; cny4dae ncnonb3osaHna agantepos Fibre Channel unu InfiniBand, nog Tapretom noapasymesa-
eTCsI MOPT Ha afjanTepe, Yepes KOTOpbI COOTBETCTBYOLLMIA pasaen LUN 6yaeT AoCTyneH MHULM-
aTopam.

B cny4dae ncnonbaoBaHus iISCSI, TapretomM HasbIBaeTCa BMPTYyasibHOE YCTPOMCTBO, KOTOPOE COo-
30aéTca AN19 BbINOMHEHNA 3anpocoB iSCSI n ang npeaoctaBneHna noctyna K LUN no cetu IP.

Kpome opraHmsaumm KOHTpOoss A0CTYyMNa K LUN, npaBuW/ia MacKMpoBaHNA TapreToB ynyywaroT npon3soan-
TENBHOCTb A OTKaSOyCTOW-H/]BOCTb CNCTEMBDbI.

CosfaHre npaBui MackMpoBaHUA TapreToB OCYyLLecTBAsSETCs Ha cTpaHuue LUN. MoapobHee B pasgene
CosfaHne npaBwaa MackupoBaHus Taprera (ctp. 84).

[MpaBunna MackMpoBaHUA UHULMATOPOB

[TpaBuna MacknpoBaHUg MHULMATOPOB MO3BOJIAKOT ONPedendTh YPOBEHb AOCTYNAa MHULUMATOPA K Onpeje-
neHHomy pasaeny LUN nm6o ynpaBnsTb 4OCTYNOM MHMLIMATOPOB OAHOBPEMEHHO KO BCeM pasaenam LUN.
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MackunpoBaHue MHMUMATOPOB NpeacTaBnseT coboi npouecc onpegenexHus pasgenoB LUN, K KOTOpbIM

NHNUMATOP MOXKET NONy4YnTb AOCTYI.

CosfaHune nNpaBui MackMpoBaHUS MHULIMATOPOB OCYLLECTBAseTCs Ha cTpaHule LUN. MoapobHee B pas-
nenax CosjaHue npaBuia MacKMpoBaHWS uHULMaTopa (CTp. 87) W YnpaBneHwe anvacamu MHULMATOPa

(cTp. 132).

|_|paBI/U'Ia MaCKMPOBaHWA TapretoB

CosfaHue npasuil MaCKMpPOBaHUSA TapreToB NpeacTaBnAeT AOMNONHUTENbHbIE BO3MOXHOCTU 415 OpraHu-
3aumm goctyna K LUN.

MackunpoBaHue obecrneymBaeT cnenyroume npenmyLecTBa:
® YquLueHme NpPon3BOANTESIBHOCTW.

Kaxxgomy pasgeny LUN MOXXHO Ha3HaunTb OnpeaeneHHbln TapreT, C MOMOLLbK KOTOPOro 6yAeT npo-
NCXOONTb B3aMMOLENCTBME C COOTBETCTBYHOLLUMM MHULMATOPOM. 3@ CHET TOrO, YTO Kax[blid MOTOK
HanpaBnsgeTca No onpeaeneHHOMY COeANHEHNIO C OMHAKOBOWM CKOPOCTbLHO, MOBbIlWaeTca adheKkTns-
HOCTb O6MeHa AaHHbIMK C MHMUMaTopamu. COOTBETCTBEHHO, yydllaeTcs obllas Npov3BOAMTENb-
HOCTb CUCTEMbI.

* [loBblWeHME OTKGSOyCTOVILWIBOCTM.

RAIDIX 5.2.4 o6ecneyvmBaeT KOPPEKTHYH paboTy multipath — TexHONoOrMK, NO3BONAOLLEN MHMLMATOPAM
MMETb AocTyn K pasgenam LUN no HECKONMbKUM NYTAM.

TakmM 06pasom, Kaxaomy pasaeny LUN MOXXHO HasHauMTb OAHOBPEMEHHO HECKOMBbKO TapreToB. Ha
KITMEHTCKMX KOMMbrOTEpPax AOHKHO ObITb MCMONb30BaAHO MPOrpaMMHOe obecnedeHne Ansa ynpaBneHms
J0CTynoM K pasfenam LUN no Heckonbkum nyTam (Hanpumep, MPIO ans Windows n DM Multipath ans
Linux). CoeiHeHne He 6yaeT pa3opBaHo Aaxke B Crlydae BO3HMKHOBEHMS HEMNOMNAA0K Ha KaKoM-n60
MopTe LIeNeBOro yCTPOMCTBA UMM KITMEHTCKOMO KOMMbIOTEPA, YTO MOBbILIAET 0TKa30yCTONYNBOCTb CU-
cTembl. [1ns o6MeHa AaHHbIMY 3a4eNCTBYETCS APYro Ha3HaYeHHbI TapreT.

* OrpaHunyeHne goctyna k pasgenam LUN.
PeannayeTcs nocpeAcTBOM TOro, 4Yto pasaen LUN HasHauyaeTcst onpefenéHHoMy TapreTy. Taknum 06-
pa3om, Takon pasaen LUN He MOXKeT 6bITb AOCTYNEH C APYrMX TapreToBs.

* YnpaB/ieHne nHmumaTopamu.

HasHa4asa HeCKOMbKO TapreToB, MOXHO ynpasnATb MHALUMATOPaMu 6e3 1Cnob30BaHNSA annapaTHoro
KOMMYTaTOpa.

Co3faHuve npaBuia MackMpoBaHMa TapreTa

[ns cosfaHna npasuia MackMpOBaHWA TapreToB.:

1. OtkpouTe cTpaHuuy XPAHUJTULLE > CTTUCOK LUN.
2. Bbibepute LUN.

3. B cekuymm Cnucok LUN KNrKHUTE UMeHM Hy>xHOro LUN. OTkpoeTca cTpanuLa BbibpaHHOro LUN.
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< Ha3aa Kk RAID "GEN_RAIDS'

LUN “LUN1"

Cnuvcok RAID anst agaHHoro LUN

RAID "GEN RAI...

LUN1, 10 GiB Apyrve, 29 GiB

MNpaBuna mackmposaHusa LUN “LUN1T”

Co3paTh NPABUNO MACKUPOBaHWA

' Cnmcok Tapretos LUN “LUN1"

iSCSI iqn.2020-01.com.raidix:target —

- gl
=]

Co3/aTh TapreT (Tonbko Ang iSCSI)

Puc. 51. CtpaHnuya LUN

4. Cekuma Crnncok TapreToB npefiHa3HaveHa Ang HasHaveHna TapretoB pasgeny LUN. Cexkuuns Cnmucok
TapreToB BKJIHOYAET CeayoLne 3NeMEHTbI:

[MapameTp

Ha3HayeHue

Twvn

M4 TapreTta

Tapret
YAANEHHOro yana

®dunbTp IP

Tun TapreTa. JOCTyMHbI CneayroLime 3Ha4veHus:

o FC (Fibre Channel) — npefctaBnsieT cobor NopT Ha aganTepe, 3Ha4YeHue
onpefenseTcs aBTOMaTUYECKM.

° iSCSI — npeacTaBaseT cobom BUPTYanbHYH abCTpaKLMIO, CO3AaBaeMyHo
nonb3oBaTenem.

° IB (InfiniBand) — npeacTaBnseT coboit NopT Ha aganTepe, 3Ha4YeHne
onpefenseTcs aBTOMaTUYECKM.

o SAS — npeacTaBnsAeT coboM NOPT Ha aganTepe; 3Ha4YeHNe onpeaenseTcs
aBTOMATUYECKMN.

VIMs TaprerTa.

Tonbko gnsa DC-cuctembl.
Tonbko ans Tapretos InfiniBand, SAS u Fibre Channel.

© /naTapretos FC ynpasnenue GyHKLUMER JOCTYMHO TOMbKO Yepes CLI.

IMa TapreTa Ha yaanéHHOM yaJie, C KOTOPbIM CBA3aH TapreT Ha JTIOKanbHOM
yane.

Mo3BonAeT BUPTYanbHO O6beANHNTL ABa TapreTa OAHOMO TWMa Ha Pa3HblX
y3nax Knactepa B OfViH, ynpoLas AanbHENLLYHO HaCTPOKY NpaBmn
MaCKMPOBaHWS.

Tonbko ana tapretos iSCSI

®unbTp IP nosBonseT BbibpaTb OAMH UM HECKOMBKO IP-aapecoB MHULMATOPOB,
KOTOpble MOryT paboTaTb C AaHHbIM iISCSI-TapreTom.

Mpwu KNrKe Ha Bee 6yayT BbiOpaHbl BCe AOCTYMHble IP-agpeca.
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MapameTp HasHauyeHune
HocTyneH ans [MpaBunno paspeluaet/3anpewaer goctyn K pasgeny LUN.
LUN

JOCTyMnHble 3HaYeHNA:

™ Na
& = - npasuno paspelaeT goctyn K pasgeny LUN ans Bbi6paHHoro
Taprera,

— NpaBuo 3anpeLlaeT AocTyn K pa3aeny LUN ana BbibpaHHOro
Taprerta.

5. ina HacTporikm pexxnma aoctyna no Fibre Channel u InfiniBand:

o ans DC-cuctembl, B cekumm TapreT yaanéHHoro ysna KnvkHuTe [1o6aBuTb CCbISIKY 1 B MOABMBLIEM-
CSA OKHe TapreToB Ha YAANEHHOM y3/1e BblbepuTe TOT, KOTOPbIV ByAeT OObeMHEH C TeKYLLUMM Tap-
reTOM Ha /IOKaNIbHOM Y3/e;

o B none foctynen ansa LUN Bbi6epuTe pexkium gocTyna. g noaTeep)KaeHns knnkHute fa.

6. lns HaCTpOMKKM pexknMa aocTtyna no iSCSI:

o cosfianTe TapreT iSCSI (npoueaypa cosaaHuns TapreTa iISCSI onucaHa B pasfene CosgaHue iSCSI-
Tapreta (cTp. 140));

o B none ®unbTp IP BblbepuTe IP-agpec nnv Bce AOCTyMNHble IP-agpeca MHULMATOPOB;

o B none foctyneH ansa LUN BbiGepuTe pexxmm gocTyna.

[paBmna MackMpoBaHUa NHULNATOPOB

ﬂpaana MaCKMNpoBaHNA NHNLMATOPOB NO3BOMIAKOT OMNpeaenTb YPOBHW OOCTYMa NMHMLMATOPOB K orpeje-
NIEHHOMY LUN: YPOBHW AOCTYNa MHMLUMNATOPOB MOXXHO ONnpeaeinTb, OrpaHnynTb UK paClUnpPUTb.

© PekomMeHayem Bceraa HacTparBaTbh MacKMPOBAHME MHULIMATOPOB. B HEKOTOPbIX CRydYasXx, ecnu
Bbl He orpaHunynTe gocTyn K LUN, BO3MOXHa HekoppekTHas pabota MPIO.

© Ecnv LUN otdhopmaTtnposaH B xxypHanmpyemyro @C, peKoMeHayem HacTpansaTb MacKMpoBaHme
nepen MOHTHpoBaHnem LUN.

B RAIDIX 5.2.4 onpefeneHbl cnefytoLme YpoBHN JOCTyna MHNLMATOPOB K pasaenam LUN:

* Tonbko YTeHme (Read Only);
* YteHme/3anuch (Read/Write).

MpaBuna gocTyna nHMLUMaTopoB K pa3aenam LUN 3aBuCAT OT pexkima, B KOTOPOM Bbl paboTaeTe Mo yMOosI-
YaHWHO.

LUN nocne cosaaHus AOCTYMHbI BCEM MHULMATOPaM: €CITN HK ANA OAHOIO UHMUMATOPa HeE onpeaeneH ypo-
BEHb AOCTYMa, BCE NOJib30BaTeE N LUN aBTOMaTM4eCKM nony4aroT AOCTYM Ha YTEeHUE M 3annChb.

Mpwn fobaBNeHNN MHKULMATOPa C NpaBaMm Ha YTeHne/3annch (Read/Write) B cnMcok AocTyna, ocTaBLIMecs
nonb3oBaTenu nuwaroTcd goctyna k LUN.
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o Ecnn LUN oTdopmaTupoBaH He B knactepHyto ®C (Hanpumep, B XFS, ext4 unu NTFS):

TONbKO OOMH MHULIMATOP MOXET UMeTb AocTyn K LUN Ha 4TeHne 1 Ha 3anncb. HasHaveHne npas
Ha YTeHre 1 3anncb oAHOMY LUN HECKOMbKMM MHULMATOPaAM MOXKET NMPUBECTU K MOTEPE AaHHbIX.

B cnyyae ycTaHOBKM 3anpeTa Ha 3anmcb MHULMATOP He yaanaeTcs nu3 cnvcka u, npu HeobxoaN-
MOCTU, EMY MOXHO M3MEHUTb YPOBEHb NOCTYrMa.

COOTBETCTBEHHO, A/1A MOSy4eHNst MpaB Ha JOCTYM, NONb30BaTENEN TaKKe HEOOXOAMMO BHECTU B CMIMCOK
JoCcTyna.

Co3aaHune npasBuia MacknpoBaHus MHULMaTopa

YT06bI CO3AaThb NPaBUIO MAaCKMPOBaHWS NHMLMATOPA:

1. OtkpoiiTe cTpaHuuy XPAHUIULLE > CMTUCOK LUN.
2. Bbibepute LUN.

3. B cexkumn MNMpaBuna mackmpoBaHua LUN knnkH1Te CosgaTb NpaBuUIo MacKUpOBaHUS.

MpaBuna MackmpoBaHus LUN “LUN1"

w ToNBKO 4YTeHWe e

Co34aTe annac MHWUKWaTopa

CO30ATb OTMEHA

Puc. 52. BugxeT cosgaHus npaBuia MacknpoBaHus MHULMaTopa Ha ctpaHumue LUN

4. B none Annac nHmumaTtopa 13 BbinaaatoLlero Crncka BbibepuTe anmac ninumatopa. NoapobHee B pas-
nene Ynpasnerue anvacamu nHuimatopa (ctp. 132).

5. Ecnun annac nHuumnatopa He cosfiaH, KnnkHute CosaaTb annac nHmuuaTopa.
OTKpOETCS OKHO BbiOOpa CECCUIA.

Co3paTtk anuac MHUUMaTopa

Mma anmaca MHWUKMaTopa ‘ |

BeI6Op MHULMATOPOB

scst_local_tgt nodel
scst_local_host
scst_local_tgt node2

OTMEHA COXPAHATb

Puc. 53. OkHO ans co3paHusa annaca nHuumartopa

a. OTMeTbTe He0bX0aAMMble CECCUN ANS CO3AaHNA annaca H1MumaTopa.
b. B none UmMa annaca nHuumnatopa BBeAMTE MMSA annaca H1MumaTopa.
c. Knukumnte COXPAHUTD.

6. OnpefennTe ypoBeHb JOCTYMNa annaca MHMLMaTopos K pasaenam LUN B nose JocTyn: ToNbKo YTeHue.
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7. KnukHute Co3patb.

© ocne cospganus WK M3MeHeHnUa npasun Mackuposanus LUN Ha Windows-uHuumaTope
HeobX0AMMO BbIMOMHNUTb CKaHNPOBaHMe YCTPOUCTR: Bpy4UHYHo nepeecTu LUN B cTaTtyc Offline
n 3aTeM BepHyTb B Online.

I3aMeHeHne  NONITUKNK MaCKnpoBaHA  NMHNLUNATOPOB  T10
YMOJTHaHNIO

3aMeHeHWe NOUTUKM MaCKMPOBaHNA MHULMATOPOB MO YMOMYaHWIO AOCTYNHO Yepes CLI. MoapobHee o
CLI B nokymMeHTe «CrnpaBodHKMK CLI RAIDIX 5.2.4».

YT06bI Y3HaTb 3Ha4eHne TeKyLLI,eVI NOJINTUKN MaCKMPOBaHNA NHNLIMATOPOB MO YMOMYaHWIO, BbIMOJTHUTE

$ rdcli param system show

rae sHadeHue napamMeTpal uns_vi si bl e_by_def aul t onpedenaeT NOANTUKY NO YMOSYaHUIO:

* 3Ha4yeHKMe 1 o3HayaeT, 4To pasaesnbl LUN nocne cosgaHnsa OOCTYMHbI BCEM UHMLIMATOPAM,
* 3HayeHKne 0 o3HayvaeT, 4To pasaesnbl LUN nocne cosgaHnsa He AOCTYMHbI MHULMATOPaM.

[ns n3MeHeHns pexXnma NnonnmTnKn MaCcKMpoBaHUA MHMLMATOPOB MO YMOJTHaHWIO, BbIMO/THAUTE!

$ rdcli param systemnodify -l1v {0]1}

YaaneHue npaBuaa MacknMpoBaHWsa MHULMATOPA

1. OtkpouTe cTpaHnuy XPAHUJTULLE > CTTMCOK LUN.

2. Bbibepute LUN.

3. B cexuun NpaBuna macknpoBaHusa LUN KnvKHUTE B CTPOKE COOTBETCTBYHOLLErO MpaBuia 1 Bbibepute
Ypanutob.

4. [pv 3anpoce NoATBEPXAEHNA KNukHUTEe YOAJIUTD.

PaamackunpoBaHme LUN

YT106bI pasdMackmpoBaTb LUN ansa Bcex MHULMATOPOB:

1. OtkpouTe cTpaHuuy XPAHUJTULLE > CTTMCOK LUN.
2. Bbibepute LUN.

3. Ha ctpanuue LUN:
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o Ecnun macka ectb Ha Bcex Tapretax LUN, kinkHuTe PasmackupoBaTb LUN Ha Bcex TapreTax.

o Ecnu tapretbl LUN nmeroT pasHoe MackupoBaHue, Ha kHomnke MackupoBaTb LUN Ha Bcex Tapretax
KIMKHUTE & 1 BblbepuTe PasmackumpoBaTb LUN Ha Bcex TapreTax.

nodel [E\—D node2 e admin i-!-i

“LUN1T" NHdopmaumna I5Csl

10 GiB 512B

3604DDDA-CADZ2-410B-
8D4AB-DAD33F3EAS2S

SC5|

[MokazaTe NapameTpol LUN

SSD-K3LUMpOBaHMe (?)

PENANKALUF (@)

PasmacknpoBaTbe LUN Ha Bcex
TapreTax

> ¥aanuTe LUN

Puc. 54. KHonka «PasmackupoBaTtb LUN Ha Bcex Tapretax»

~ Mackrposate LUN Ha Brex c
TapreTtax :

Pasmackposate LUN Ha BCex TapreTax

Puc. 55. KHonka «PasmackupoBaTb LUN Ha Bcex Tapretax», €Cv He Bce TapreTbl UMeKT Macky
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4. B OTKpbIBLLUEMCHA OKHE CO cnMckoM TapretoB kKnkHuTe PASMACKWNPOBATD. LUN cTaHeT HeBUAMMbIM

[N BCEX MHNLMATOPOB.

PasmackupoBaTte LUN Ha Bcex Tapretax

SC5l gn.2019-02.com.raidix:targetd —
FC 21:00:00:0e e:cabd: 40 —
B fe80:0000:0000:0000:0225:90f__.

3AKPBITE PASMACKMPOBATE

Puc. 56. OkHO noaTBepXAeHusa pasmackuposaHusa LUN

HacTtpowka nyten ALUA/ANA ons LUN

© Hactpoiika gocTtynHa TonbKo Yepes CLI.

MpoTokon ALUA/ANA no3BONAET onpeaenaTb nyTn Mexay nHuumatopom 1 CX/[, Kak «onTumasbHble» u
«HEeoMTUMarbHbley. VICNoNb3oBaHMe HEONTUMANBbHOIO MYTU UMEET CBOW OrPaHUYEHNS:

* HeBO3MOXHa 0JHOBPeMeHHasn paboTa CMHXPOHM3aLMn Persistent reservation 1 nytei, onpeaenéxHHbIX
B KQYeCTBE «HeOMTUMASIbHbIX».

* Tak Kak A/1s1 HeoNTMMaabHOro NMyTN UCMONb3YETCA CUHXPOKAHaN Mexay y3namu, B 3aBUCMMOCTUN OT
KOHMbUIypaumm CUCTEMbI U Harpy3Ku, MOXET BO3HMKATb Neperpyska KaHana CMHXPOHM3aLMN, YTO Npu-
BOAMT K HECTabUbHON paboTe CUCTEMDI.

© Mepea BkNOYEHMEM HEONTUMASIBHBIX NYTEN Ha NPOLYKTUBHOM CUCTEME PEKOMEHIYEM MPo-
BECTWU TeCTMpOBaHME W/NM MPOKOHCYNbTMPOBATbLCA C OTAENOM MOAAEPXKKM MOCTaBLUMKA
CX[I.

B DC-cucTeMe Bbl MOXeTe BKHOYAaTb M BbIK/IHOYaTb HEONTUMASIbHbIN NyTb AJid Ka>XAoro oTaesibHoro LUN
n and BCEM CUCTEMbI B LEeSIoOM.

o ymonyaHuto, ons HoBbIx LUN HEONMTUMarbHbIA MYyTb BbIKFOYEH.

[1na ynpaBneHust BKIOYEHMEM N OTKtOUEHMEM NokanbHOro (Ana koHkpeTHoro LUN) 1 rno6ansHoro (ans
Bceit DC-cncTembl) HeONTMMaNbHOro NMyTW U CUHXPOHM3aLMK Persistent reservation, B CLI ecTb 3 3aBucu-
MbIX Mexy co60i aprymeHTa (NogpobHee 06 3TKX apryMeHTax B AoKyMeHTe «CnpaBodHuK CLI»):

* pr_sync Ans obbekTa l un;

[ un pr_sync BKKOYAET UK BbIKNKOYaET CMHXPOHM3aLmnto Persistent reservation.

© PexkomMeHngyeM Bcerga BKIKOYATH CUHXPOHW3aLMIO Persistent reservation, ecnv B kayecTse
NHULMATOPOB MCMNONb3yroTea KnacTtepbl Windows nnmn Hyper-V.

* spare_pat h ans o6bekTa |l un.
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| un spar e_pat h BKNHOYaeT nam BbIKNKOYaeT HeonTuManbHbI NyTb Ana LUN namn ncnonbayet rnodanb-
HYHO HaCTpoOnKy dc spar e_pat h.

* spare_pat h 419 o6bekTa dc.

dc spare_path ynpaBnsieT COCTOSIHUEM HEOMTUManbHOro nyTn ans Bcelt DC-cucTeMbl, ecnm | un
spar e_pat h MICNob3yeT rnodanbHyr HACTPOMKY, @l un pr_sync BbIK/HOYEH.

Bo3MOXHble KOMOUHALMM HAaCTPOEK:

dc spare_path  lun spare_path  lun pr_sync HeonTumanbHbIV NyTb Persistent reservation

0 Ownnn?2 0 Het Het
0 Ownm 2 1 HeT Ha
0 1 0 Ha Het
0 1 1 - -

1 0 0 Het Het
T 0 1 Het Ha
T Twnm 2 0 Ha Het
1 1 1 - -

1 2 1 Het Ha

[MpuMepbl HacTpoek

* YT06bI BKIKOUNTb HEOMTUMANbHbBIA NyTb ANA onpefaenénHoro LUN, BkatoumTe | un spar e_pat h 1 Bbl-
KNrounTe l un pr_sync ana atoro LUN:

$ rdcli lun nodify -n <lun_name> --spare_path 1 --pr_sync O

Vinn npwn cozganHmnm LUN:

$ rdcli lun create -n <lun_name> --spare_path 1 --pr_sync 0

* YT06bI BbIKKOYUTL HEONTUMAbHbIN MNyTb AN Bbl6paHHoro LUN, BbikAouMTe | un spar e_pat h:

$ rdcli lun nodify -n <lun_name> --spare_path 0

Vnn npun cosganHmnmn LUN:

$ rdcli lun create -n <lun_nanme> --spare_path 0

* YT06bI BKIKOYMTb UM BbIKIFOUYNTb HEOMNTUMAaNbHbIN NyTb AN BCex co3faBaemMbix LUN, BKArOUNTE Min
BblK/1rO4MTE dc spar e_pat h:

$ rdcli dc nodify --spare_path {1]| 0}

YTO6bI UICNOABL30BATb M106aNbHYH HACTPONKY ANs yyKe co3aaHHbIx LUN, I un spar e_pat h y Takmx LUN
[OJKHA BbITb YCTaHOB/EHA B 2.

SSD-kalmpoBaHme

0 Tonbko ana Generic RAID.
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SSD-kaW — 6bICTpoAeiCcTBYtOLIasA bydepHas NaMsaATb OrpaHUYEHHOrO O6bEMA Ha TBEPAOTENbHbBIX HAKO-
nuTensx. MNockonbky SSD nydylle no cpaBHeHuto ¢ HDD afanTtnpoBaHbl K CNyyYaiHOW 3amnmncu U YTEHUHO,
SSD-kaLl NOo3BONSET 3HAYNTENBHO YBEMYMTL CKOPOCTb AOCTYNa K Hambosnee 4acTo ncnonbayemboim ('ro-
pAYMM") AaHHbIM, PACMOMIOXEHHbBIM Ha YKECTKMUX AMCKaX, MpW Cy4YaliHOM XapakTepe Harpyaku. SSD-kaLl
MCMONb3YeTCHA B KAYECTBE AOMOSIHUTENIbHOIO KaLla, He UCKJTKoYasi OCHOBHOIO.

B RAIDIX 5.2.4 B kayecTBe SSD-Kallia MCNonb3yeTcst crelmanbHo HacTpoeHHbl LUN (kawmpytolmit). Mo-
C/le HaCTPOVKK, Kalmpytowmin LUN MoyKHO noaknounTb K ApyrM LUN (OCHOBHbIM), Kak SSD-KalLL.
YT06bl NCNOMb30BaTb SSD-K3LLMPOBaHME:

1. Cospainte RAID 1 kawmpyrowwimit LUN Ha HEM.

2. HacTtpoiTe SSD-kaw (kawmpytoumii LUN).

3. CozpanTe RAID 1 ocHoBHOM LUN Ha HEM.

4. BkntoumTte SSD-KalumnpoBaHue ana ocHoBHOro LUN.

MapameTpbl MexaHn3mMa SSD-KawmnpoBaHus
1. MapameTpbl CX;

o [1na cosnanus kawmpyroLero LUN, B 3aBUCUMOCTH OT ero pasmMepa, Hy>KHO orpesjenéHHoe Komye-
cTB0 RAM (cTp. 94).

o [inga nogkntodeHna kawwmpyrowero LUN kK ocHoBHOMY LUN Hy»HO 260 MiB RAM.

2. Kawmpytrowmin LUN:
° [NapameTpbl RAID:
m RAID Ha SSD.
m Tun — Generic RAID.
m YposeHb RAID 0 Tonbko ana RRC.
o [NlapameTpbl LUN:

m Tun LUN — NAS nnm SCSIL

m Ha LUN HeT mMacknpoBaHus.

m Ha LUN He HaCcTpoeHbl TapreTbl.
m Ha LUN HeT o6Lmx nanok.

3. OcHoBHOM LUN:
° [NapameTpbl RAID:
m Tun — Generic RAID.

o [NapameTpbl LUN:

m [1na nogkntodeHms SSD-Kallla 3HayeHne napamMeTpa SSD-KalmpoBaHme — BKII.

OcobeHHOCTU Npu Ucnonb3oBaHum SSD-kalwa

© Hewvcnonbayite SSD-kaLw Ha 3anuch (RWC) BMeCTe ¢ pervkaument, T.K. 3TO CYLLECTBEHHO CHU-
3UT NPON3BOAUTENIBHOCTb CUCTEMbI.

* OcHoBHOM LUN MOXHO penmumnpoBaThb.

o Kawwupyrowmit LUN 1 LUN ¢ MeTafiaHHbIMK pennnkaumm MoryT 6biTb Ha oaHoM RAID, ogHako Takas

KOH(UTypaums MOXET CHU3UTb NPom3BoAnTENbHOCTL RAID ¢ ocHOBHbIM LUN npu nocnefoBatesb-
HbIX 1/0 60NbLWMM BTOKOM.

* Bo Bpems nepesarpyskun RAID ¢ SSD-kallem Bce NOAKHOYEHHbIE K HeMY OCHOBHble LUN 6yayT Heno-
CTYMHbI.
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* B cnyyae koHdurypaumm cuctembl DC Active/Active — RAID 1 kawmpyrowmin LUN Hy>KHO co3aaTh Ha

KaXxJoM ys3rie.
e OTKO4aTh SSD-K3LL MOXHO TOMBKO C Y3113, Ha KOTOPOM akTueeH RAID ¢ kawmpyrowimm LUN.

* [1pn OTKIKOYEHNM SSD-KaLla 1 OTK/TKOYEHNM SSD-KALLIMPOBaHNA, B 3aBUCUMOCTM OT pasMepa LaHHbIX
Ha SSD-Kalle, MPoLecC OTKAKYEHNS MOXET 3aHATb NPOAO/IKUTENBHOE BPEMS 13-3a COPOCa AaHHbIX.

° ECTb BO3MOXXHOCTb ObICTPOro OTKAKOYEHNA C NOTepen AaHHbIX Ha SSD-kalLe.

HacTponka SSD-kalua

B kayecTBe SSD-kalwa MoxxHO ncnonb3oatb LUN Tnna NAS nnm SCSI, co3gannbln Ha SSD RAID, He nme-
FOLLIMIA OBLLIMX NanoK, TapreToB 1 NpaBm MacKMPOBaHMS.

© /ns nogkntouenns SSD-kawa k ogHoMy LUN Tpebyetcs 260 MiB onepaTUBHOM NamaTu,

YT06bI co3aaTb SSD-kaW (Kawwmpytolmin LUN) 1 noaknoumTb ero Kk ocHoBHbIM LUN:
1. OtkpowTe ctpaHuuy XPAHUJTULIE > CTTMCOK LUN.
2. B cekummn SSD-kaw knnkHUTe HacTtporka SSD-kawa.

RAIDIX=E  XPAHWIMWE NAS  WMHWUMATOPbI M MUHTEPOEACEI  CUCTEMA  MOHWTOPWHI node1 ELD node2 eadmin ad

OB30P CMWCOKRAID CMNMCOKLUN  PEN/MIKALIMA  HABOPbI PE3EPBHLIX AWMCKOB  AMCKM  CKAHWPOBAHWE AMCKOB  MPO®WAWMRAID  MMMOPT RAID

LUN, KoTOpsIi MOXHO MCNOb30BaThL
Cnucok LUN B kadecTee SSD-kawa

> /
512B | NAS BbikntoueHa EblkntoydeHo Het []

SSD CACHE 1 39 GiB

Cozaate LUN

MNpokcupyemsblie LUN

KAMKHWTE YTOBEI HACTPOUTL
SSDkaw

SSD-K3LW
/

Hactporka S50-k3wa

Puc. 57. 9nemeHT ynpaBneHunsa HacTporkon SSD-kawwa

3. B oTKpbIBLIEMCS OKHe BblbepuTe LUN, KOTopbIn 6yaeT MCNoNb30BaThes B KadecTBe SSD-KaLLa, U KINK-
HuTe OAJIEE.

© Ecnv s kayectBe SSD-kalwa BbiGpaH LUN, pacnonosxeHHbin Ha RAID 0, To Ang obecrneyeHuns
LIeNOCTHOCTW AlaHHbIX SSD-KaLW 6yAeT MCNOb30BaTbCA TONbKO A9 YTEHUS.

4. B none O6bEM NaMaTh yKaxkute 06beEM RAM, KOTOPbIN 6yaeT AocTyneH SSD-Kallly.
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0 MapameTp O6BbEM NnamsTy onpeaenseT AOCTYNHbIN Ans SSD-kawa 06béM RAM. 3HadeHne na-

pamMeTpa BVAET Ha KOIMYECTBO MECTa, JOCTYMHOMO Ha KawwupyroLlem LUN.

PekomeHayeM BblbypaTb MakcKMMasibHO AOCTYMHbIN 06béM RAM. Ecnuv BbibpaHO 3HaueHue
MeHblLIe MaKCUManbHOro Tpebyemoro, To Kawwmpyrowmin LUN 6yaeT 3anonHeH AaHHbIMK He
MOSTHOCTbO. HYeM MeHble BblaeneHo RAM, TeM MeHble MecTa 6yaeT Mcnonb3oBaHo Ha LUN.

Ecnn 90% Bcel oCTynHOM Ha y3ne RAM MeHbLLe MUHUMaNbHOro TpebyeMoro o6beéma RAM,

SSD-kaL He 6yaeT co3faH.
MakcumanbHbli Tpebyemblt 06beéM RAM B MIB:

260 + 53*size/ 1024 +(60*size/ 1024)/ 100

rae size — pasmep kawupyroulero LUN B MiB.
MUHUManbHbIR Tpebyembli 06bEM RAM B MiB:

260 + 0.1*[53*si ze/ 1024 + (60*si ze/ 1024)/100]

rae size — paamep kawmpytoLtero LUN B MiB.

Pasmep RAM no yMmon4aHuto: B 3aBMCUMOCTM OT AOCTYNHOM RAM Ha y3ne, Hambosbliee Ao-
CTYMHOE 3Ha4YeHWe B AManasoHe Mexay MUHUMAbHbIM U MaKCUMasbHbIM TPeBYEMbIM 0Ob-
éMOM RAM, HO He 6onblue 90% Bcer gocTynHon RAM Ha yane.

max[ m n(max_req, node_avail*0.9), mn_req ]

5. Ecnn kawwmpytowmin LUN 6ygeT ncnonb3oBaTbCa TOMNbKO A1 Onepaunii YTeHWs, BKAKYMTE ONLUMIO
Tonbko yteHune. KnukHute JAJIEE.

6. Boibepute LUN, K KOTOpbIM 6yaeT noagxtodeH SSD-KaLL.

7. KnukHute SABEPLUNTD.

B cekumm SSD-KaLL NOCe HaCTPOWMKKM Kallia OTobpa)aeTcs crneaytoLlas MHPopMaLms:

MapameTp OnucaHune

LUN Msa LUN, nCnonb3yemMoro B KadecTBe K3LLMPYHOLLETO.

ID y3na Tonbko gnsa DC-cuctembl.
ID y3na, Ha koTopoM akTmseH RAID ¢ kawupyrowmm LUN.
BoaMoxHble 3Ha4enuna — 0, 1.

icnonb3oBaHue MakcumanbHbln 06bEM RAM, gocTynHbln SSD-Kkatwy, B MiB.

RAM

MD- Tonbko gns DC-cuctembl.

BOCCTaHOBNeHWe

TONbKO YTeHME

3ano0/IHEHHOCTb

3Ha4veHKne 1 03Ha4aeT, YTO B [JaHHbIA MOMEHT MAET BOCCTAHOBMNEHWE MeTaAaHHbIX
SSD-Kalla Ha yaanéHHoM yarne.

Pexxnm «Tonbko YteHues ans SSD-kalwa.
Bo3MOXHble 3HaveHns — [a, HerT.

O6LLasa 3anofHeHHOCTb SSD-KaLla AaHHbIMU.
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MapameTp Onucanune

3anoHEHHOCTb [MPOLEHT AaHHbIX ANa YTeHnsd B SSD-kalle, B %.
RRC

3arnosIHeEHHOCTb [MpOLUEHT AaHHbIX AN 3anmcK B SSD-kaLle, B %.
RWC

YT06bI NOAKIHOUNTE SSD-K3aLw K OCHOBHOMY LUN:

o MNpu pa6oTe B DC-cucteme, RAID, cogepxkatme SSD-kaww 1 LUN, 4OMKHbI 6bITb aKTUBHbI Ha Y3iie,
C KOTOPOTrO OCYLLIECTBNAETCA MNOAKIIHOHEHME,

MNpu aToM Ha naccusHoM and RAID ¢ LUN y3ne anemMeHT ynpasneHus nogknroyveHnemM SSD-kallla
6yaeT HeaKTMBHbIM.

1. OTkponTe cTpanuuy XPAHUJTULLE > CTTMCOK LUN.
2. Bbibepute LUN, K KOTOPOMY HY>XHO MOAKOUNTE SSD-KSLL.
3. Ha OTKpbIBLIENCS CTPAHWULIE BKITHOUNTE KSLLMPOBAHME C MOMOLLbHO NepektodaTena SSD kawmnposaHue.

YT06bI OTKHOUNTL SSD-KaLW 0T ocHOBHOro LUN:

1. OtkpouTe cTpaHuuy XPAHUJTULLE > CITUCOK LUN.
2. Bbibepute LUN, K KOTOpOMY noak/toueH SSD-KaLL.

3. Ha OTKprBLLIeVICﬂ CTpaHunue OTKIHOHNTE KaLIMpOoBaHME C MOMOLLIbHO NEPEKNYaTeNA SSD-KSLIJVIpOBa-
HKe.
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© OrknoyeHre ocHoBHOro LUN oT SSD-Kallia MOXET 3aHATb ANUTENIbHOE BPEMSA NP Hanymm
Ha HEM AaHHbIX, He COPOLLEHHbIX Ha OCHOBHOM LUN.

nodel [E\—D node2 e admin i-!-i

“LUN2" MHdopmaums ISCsI

25 GiB 512 B

b5FB4335-0274-46E7-
BBEC-A53E3108B634

505l

[NokazaTb NapameTpol LUN

SSD-K3LLMpOBaHKUe Q)

PENNUKaLUS @

PasmackposaTbe LUN Ha BCex
TapreTax

> YaanuTe LUN

Puc. 58. BkntoyeHne/oTknroyeHme SSD-kawa ansa LUN

OTKIrOYeHme SSD-Kalua

YT06bI BbIK/THOUUTL SSD-KaLL:

1. OtkpowTe ctpaHuuy XPAHUJTULIE > CTTMCOK LUN.
2. B cexkumm SSD-kaw knukHute OTKITIOYUTD SSD-KSLL.

3. Ana noareepxxaeHuns knnkHnTe OTKITIOYUTD.
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© EcnunepenoTkaodeHrem B SSD-KalLe HaXOAUMCH JaHHble, KOTOPbIE He 6bIM COPOLLEHbI Ha
OocHOBHOM RAID, TO ero oTK/Ito4eHe MOXKET 3aHATb NPOAO/IHKMUTENbHOE BpeMst M3-3a copoca
K3LLIMPOBAHHbBIX JaHHbIX.

© Eciu k SSD-Kaly NoAKIYEHO HeckosbKo LUN (OCHOBHbIX TOMOB), BPEMS OTK/IHOYEHUSA OT
SSD-kawwa ogHoro LUN MOXeT 6bITb YBEIMYEHO M3-3a COpOCa AaHHbIX M3 Kalla Ha KaXK/bil
noakatoYeHHbIn LUN.

Pennnkauuns

© Onuma nnueHsuK «PennukaLms» HeJOCTyNHa 419 NpruobpeTeHusa B Bepcun RAIDIX 5.2.4.

Pernnvkaymsi — aTo Ay6nnpoBaHme AaHHbIX Ha ABYyx cucTemax RAIDIX.
Pennukaums obecnedmBaeT cneayroLlme noTpebHOoCTH:

¢ B HEMPEPLIBHOCTWN BeJEHNA 6busHeca.
* B MOBbILLEHHON HAAEXHOCTHU XpaHEHNA OaHHbIX.
* B 0becneyeHunm LETOCTHOCTW AaHHbIX 6es noTepn Npomn3BoaNTENbHOCTHN.

0630p pennukaumm

RAIDIX 5.2.4 nogaep>XMBaeT pennmkaumo TONOMOrMN «O4NH K 0OAHOMY» Ha ypoBHe LUN. Kaxkgomy LUN Ha
CX[O RAIDIX 5.2.4 (B SC nnu DC-cucteme) ana pennnkaumm HasHadaetcs LUN Ha apyroi CX/ RAIDIX 5.2.4
(B SC nnun DC-cucteme).

Ocob6eHHOCTU:

© Hevcnonbayite SSD-kaw Ha 3anuck (RWC) BMeCTe ¢ penankaumen, T.K. 3TO CyLECTBEHHO CHI-
31T NPON3BOANTENBHOCTb CUCTEMbI.

* Pennunkauma ocyulectsnaeTcs no npotokosny TCP/IP v4.

* [1na pennvkaumm pekoMeHayem UCrnosib30BaTh BblAENEHHbIN KaHan.

* MVHMMasibHast CKOPOCTb KaHana s pennukaumm — T0GbE.

* Pennukaums nocTynHa Tonbko Ana LUN, npegocTtaBnstowmx 6104Hblin goctyn (Tun SCSI).

Mpw pennnkaumm agMuHUcTpaTop HadHavaeT LUN Ha ogHoi CX /[ ocHoBHyto (Primary) ponb, a LUN Ha BTO-
poin CX[1 — gononHuTensHyto (Secondary). [Npy HEOBXOAMMOCTK, POIU MOTYT 6bITb N3MEHEHbI aAMMUHI-
CTpaToOpOM.

AKTyanbHas Bepcusa faHHbIX XpaHuTca Ha ocHOBHOM LUN. OcHoBHOM LUN akkymMynupyeT Bce faHHble w
nepefaéT pasHuLy K AononHuTensHoMy. JononHutensHbli LUN HegocTyneH Ansa 3anncu U YTEHUS C UHK-
LMaTopoOB.

Ha oaHOM y3/51e MOoryT O4HOBPEMEHHO HaxoAMTbCA OO0 32-X OCHOBHbIX M A0 32-X AOMOMHUTENbHbIX LUN,
Y4YaCTBYHOLLMX B peninKaLmm.

ﬂ‘OCTyI'IHbIe MPOTOKOJIbI pernyinkaumnn:
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* CUHXPOHHAas — MHULMATOP NOoNyyaeT NoATBEPXKAEHME 3annCK TOSIbKO MOCE 3aBepLUIEHNA pennnkaumm

JaHHbIX Ha gononHuTenbHbln LUN. Takom Tun pennvkaumnmn rapaHTUpyeT LUeNOoCTHOCTb AaHHbIX, OOHa-

KO MOXKET NMPUBOANTL K CHUXEHMIO MPON3BOANTENBHOCTM. CUHXPOHHAsS pennnkaumnsa TpeboBaTenbHa K
MPOMNYCKHOM CNOCOGHOCTW KaHana 1 3agepyXKam ceTu.

* ACUHXPOHHasi — 3anMuCb NOATBEPXKAAETCA Ha MHULIMATOPE Ccpasdy nocse 3anucu Ha ocHoBHoM LUN. Oc-

HoBHas CX/[1 oTCnexxnBaeT NaMeHeHus 1 Nepuoan4ecki penvUmnpyeT AaHHble Ha AOMONHUTENbHbLIN

LUN. Takoi Tvn pennmkaumm Nno3BoNAAeT NpoOM3BOANTb PeNMKaLMIo 6e3 CyLLeCTBEHHOMO yillepba Ans
NPON3BOANTENBHOCTH.

CospaHue LUN ¢ meTagaHHbIMK pennkawmm

MeTazaHHble pennnKaunmn xpaHAaTca B crielmanbHo npegHasHadeHHoM ans atoro LUN. LUN ang xpaHeHua
MeTafaHHbIX Co3aaéTca Ha 06enx CX/, y4aCTBYHOLLIMX B PENNKALIMN.

B kavecTBe LUN ans xpaHeHns MeTagaHHbIX MOXET Mcnonb3oBaTbes Atobon LUN ¢ Tunom NAS, co3aaH-
HbI Ha RAID ¢ n36bITouHbIMKM Anckamu (He RAID 0). LUN ¢ MeTagaHHbIMU HeJOCTYMNeH AN Nob30BaTeNen.

o Ha cucrtemax, yHaCTBYROLMX B peninkaunn, MOXXeT ObITb BKIHOYEHO SSD-KaLIMpPOBaHME (CTD.
91).

Kawmpyrowmin LUN 1 LUN ¢ MeTafilaHHbIMKM pennkaLmm MoXHO co3aaTth Ha oaHoM RAID 13 SSD-
[IMCKOB. [1pW Takon KOHMUIypaLmm NnponsBoaANTENbHOCTb MPKY NOCnefoBaTelbHOM YTeHnn/3a-
MMCKY C 6ONbLUMM Pa3MepPOM 610Ka MOXET ObITb HUXKE, YEM B Cllyydae, eCnv Kawmpyowmin LUN
LUN ¢ MeTagiaHHbIMWN HaxoaaTcs Ha pasHbix RAID.

© Mpu acuHXPOHHOR pennmKaLmm 4NA YBENYEHUA NMPOU3BOAUTENIBHOCTU PEKOMEHYEM, YTObb
pernauvumpyemMan LUN 1 LUN ¢ MeTagaHHbIMU penfinkaymm Haxoamnmcs Ha pasHbix RAID.

Y106bI co3aaTb LUN ¢ MeTagaHHbIMMK pennnkaumnin:
1. Cozpaite LUN Tina NAS B cOOTBETCTBMM C pasaenom CozgarHume LUN (cTp. 76).

(i) LUN ana XxpaHeHus MeTafaHHbIX pennnkaumm HeBO3MOXHO co3aaTb Ha RAID 0.

MuHUManbHbIM pasMep LUN ang xpaHeHna MetagaHHbix — 1 GIB. Takon paamep nosBonaer
pennuumpoBaTb 40 32638 GiB AaHHbIX. 10 Mepe yBenmyeHns o6beéma pennnumpyeMbix AaH-
HbIX pasmep LUN ¢ MeTafaHHbIMU MOXHO YBEUYUTb.

Ha oOHOM y3/1e MOXKHO co34aTtb TONbKo oanH LUN ans xpaHeHna MeTagaHHbIX BHE 3aBUCK-
MOCTW OT KonndecTtBa LUN, y4acTBYHOLLMX B pEMIMKALUN.

2. OtkpowTe cTtpaHuuy XPAHUITULLE > PEMUKALNA.
3. B cekummn MeTagaHHble penankauumn knnkHute BoibpaTb LUN ans xpaHeHnss MeTagaHHbIX.
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RAIDIX XPAHWIMWE NAS WHWLMATOPHI U MHTEPOEACH  CUCTEMA  MOHWTOPWHL

OB30P CNWMCOKRAID  CNWMCOK LUN  PENAWMKAUWMA  HABOPLI PESEPEBHBIX AMCKOE  AWMCKKM  CKAHWPOBAHWE AWCKOB  NMPO®WAM RAID  MMMNOPT RAID

Cnncok penavuyupyembix LUN

MeTajaHHble pennkauum

Boibpate LUN AN XpaHeHWa MeTalaHHbIx

Puc. 59. 9nemeHT ynpaeneHus «Bbibpatb LUN ans xpaHeHMs MeTafaHHbIX»

4. B oTKpbIBLUEMCS OKHE BbibepuTe LUN ans metagaHHbix U KnnkHUTe BbIBPATD.
rosTopuTe WarK 1-4 Ha BTopon CX/. Iocse 3TOoro Bbl MOXETE HAaCTPOUTL PennkaLumto.

B DC-cucTeme B cekummn MeTaaaHHble pensiMkauum nokasblBatoTca co3aaHHble LUN ¢ MeTagaHHbIMM 060-
NX y3110B.

MeTagaHHbIe penanKayuu

m1 nodel 2 2GiB (]
m2 node2 3 2GiB (]
OTKNHYMTE METEJaHHBIE DEMNNUKALAN

Puc. 60. Cnucok LUN ¢ meTtapgaHHbiMu B DC-cucteme

HacTpowka pensmnkaumnm

HacTpoika pennvkauun gocTtynHa nocne cosfanunsa LUN ¢ MeTagaHHbIMK pennnkaumm. Hactpoika ocy-
wectenaeTcs Ha yposHe LUN. LUN, yuacTBytrolme B penamkaumm, MoryT 6biTb co3fanbl Ha RAID ntoboro
YPOBHSAA.

© Tunpoctynak o6oum LUN, y4aBCTBYHOLMM B pENMKALMKW, BO BPEMSA HACTPORKM CTAHET «TOSTbKO
ANa YTeHus». [1ocTyn BO306HOBMTCA Nocne Bbibopa Ana oaHoro 13 LUN ponn «OCHOBHOWM».

© Ecnv bl nomersany ponn y LUN, Takske 3MEHUTE NpaBuia MackMpOBaHWS.

© pu acuHxpoHHOI pennukaumm 419 YBENUYEHUA NPOU3BOAUTENBHOCTU PEKOMEHAYEM, YTOGb
penauvunpyemMasn LUN 1 LUN ¢ MeTagaHHbIMUY penfinkaymm Haxoamnmcs Ha pasHbix RAID.

TpeboBaHMa 1 orpaHndeHns K LUN ans pennnkaummn:

e Tun LUN gomkeH 6biTb SCSI.
* LUN gomkHbl 6bITb OAHOMO pasmepa.
¢ LUN He gonmkHbl UMeTb UMsa «all».
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* LUN c ponbto «[lononHuTensHas» gomkHa 6biTb HEAOCTYMHa 418 MHULMATOPOB (HacTpoiTe NpaBuna

MacCKMpOBaHMs).
* Ha ogHOM y3ne MOXeT 6bITb A0 32 ocHOBHbIX LUN 1 ao 32 gononHutensHbix LUN ogHOBPEMEHHO.

* Pennuumpyemblii LUN MOXXHO cosfiaTh Ha ToM ke RAID, Ha koTopoM HaxoauTtes LUN ¢ meTafaHHbIMuK
pennmkaumm.

HacTpoika, NpoCcMOTp 1 ynpaBneHue pennvkaLmen JOCTYNHbI:

* Ha CTpaHuLe BbibpaHHoro LUN;
* Ha cTpaHuue XPAHUITULLE > PEMJTIMKALUA.

HacTpowka pennnkauunm ana SC-cuctem

Huxe onmncaH npuMep HaCTPOMKK co cTpaHuubl PEMJIMKALIAA.

YTO6bI HACTPOUTL PEMIMKALINIO:

1. Ha kaxgoi SC-cucteme, ydacTBytoLLeN B pennukaumum, cosgante LUN (cm. CosgaHme LUN (cTp. 76)),
MeXAy KOTOPbIMU NNaHMpyeTCa pennnkaumnsa JaHHbIX.

Bam Heob6xoanMo 3HaTb 06a MMeHn LUN, y4acTByOLLIMX B PEMNKALINN.

2. BKJIKOUMTE M HACTPOMTE peninKaumio Ha KaXkaon CUCTEME:
a. OTkponTe cTpannuy XPAHUJTULIE > PETJTUKALIUA.
b. B cekumm Cnucok pennnuympyembix LUN knvkHnTe BoibpaTb LUN.

RAIDIX= XPAHWMIWIE NAS  WHWUMATOPbI I MIHTEPOEACH  CUCTEMA  MOHWTOPWHI

OB30P CNWUCOKRAID COMCOKLUN  PEMNWMKALUMA  HABOPHI PE3EPBHBIX AMCKOE  AWCKKM  CKAHWMPOBAHWE AWCKOB  NPO®WAWM RAID  MMMOPT RAID

Cnucok penanumpyembix LUN

BolBpath LUN g

KNUKHWTe 4TO6kI HAaCTPOWTL
pennukauno ana LUN

MeTajaHHble penavkauuu

REPL MET

He MCnonb30Bath LUN ANg XpaHeHud MeTalaHHbIxX

Puc. 61. 9nemMeHT yrnpaBneHus HacTponku Pennukauumu Ha cTpaHuue PEMJIMKALKA
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“LUN2" MHdopmauma

19 GiB 512 B

35FFS0FE-79EB-4C25-
832A-66DA3B155FA8

505l

Moka3aTbe napameTpsl LUN

SSD-K3LUMpOBaHue Q)

PENNUKaLWF )

OThOopMaTUPOBaTE LUN

> YaanuTe LUN

Puc. 62. BkntodeHune pennukaumm Ha ctpaHuue LUN

. BoibepuTe 13 cnvcka AOCTynHbIN Ansg penavkaumn LUN n knnkHute OAJIEE.
d. HacTtpoiTe napameTpbl:

m JlokanbHbIn IP — IP-agpec nokansHon CX/;

m YpaneHHbii IP — IP-agpec yaaneHHon CX/[ (BTopol y3en pennvkaumm);
m Imsa yaganeHHoro LUN — uma LUN ana pennmvkaumm Ha yaanéuHon CX/;
B [1pOTOKON — CUHXPOHHbIN UM ACUHXPOHHbBIN PEXNM PENIMKaLMK.

© Mockonbky Ha NpakTUKe NPUPOCT NPOU3BOANTENBHOCTM OT UCTIOSb30BAHUSA ACUHXPOHHOI
penMKaLmm MOXeT 0Ka3aTbCs HECYLLIECTBEHHbBIM, Mbl PEKOMEHyeM MUCMOb30BaTb CUH-
XPOHHbIA PEXXMM, 0becneunBatoLLmin LeNOCTHOCTb IaHHbIX B C/lyYae OTKasa y3na C OCHOB-
Hown LUN.

e. Knukunte 3ABEPLUATD.

Mocne HacTporkn nepeoit LUN nossmtca nHGopMaLma o penamkaumm co ctatycom «Inconsistent/
DUnknowny.
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Cnucok pennnumpyemeix LUN awer

>
LUN2 2 19 GiB 172.16.22.23 172.16.22.57 LUNZ CuHxp. AononH... Inconsistent/DUnknown 0% Off (-]

Bbibpate LUN

Puc. 63. HbopMauums o pennunkaumm nocne Hactpoiku nepeo LUN Ha cTpaHuue PEMJTUMKALNA

B none CocTosHMe oTobparkaeTcsi CTaTyc NpoLecca pennnkaumm. BosaMoXHble 3Ha4eHMs 1 UX Onu-
CaHWsa CM. B TabnuLe:

CocTosHue OnucaHue

Off LUN He pennunumpyeTcs No 9TOMY COeANHEHMIO, TaK Kak CTaTyC COeAMHEHMA He
"Connected".

Established  Bce gaHHble CUHXPOHM3MPOBAHbI MeXAy peninkamu.
970 06bIYHOE COCTOSHME.

StartingSyncS AAMWHUCTPATOP 3amnyCTUT NEPBUYHYHO CUHXPOHMU3ALMIO.
Cnepnytolime BO3MOXKHble cTaTycbl: "SyncSource” nnn "PausedSyncS".

StartingSyncT AAMWHUCTPATOP 3anyCTU NEPBUYHYHD CUHXPOHMU3ALMIO.
Cnepnytowmm ctatyc: "WFSyncUUID".

WFBIitMapS  Hauanacb 4acTnyHaa CUHXPOHMU3aLMS.
CnepytoLme BO3MOXHble cTaTycbl: "SyncSource” nnm "PausedSyncS".

WEBIitMapT  Hauanacb advanced CMHXpPOHMU3aLMS.
Cnepnytowmm ctatyc: "WFSyncUUID".

WESyncUUID  CUHXPOHM3aLMA CKOPO HAYHETCSA.
CnepytoLme BO3MOXHble cTaTycbl: "SyncTarget” nnmn "PausedSyncT".

SyncSource  CMHXpOHM3aLuMs BbinonHaeTcd, ocHoBHOM LUN Ha aToM yarne.
SyncTarget CMHXPOHM3aLMS BbINOHAETCS, AOMNONHUTENBbHbIN LUN Ha aTOM y3re.

VerifyS OcHoBHOM LUN Ha 3TOM y351e, HO CUHXPOHM3aLMA NPUOCTaHOBEHA.

BO3MOXHbIE MPUYMHBI: OXKMAAHWE 3aBEePLUEHNS APYrOoro NpoLecca CUHXPOHM3aLUMK
WV pyYHasn naysa, BbldBaHHas komarngon "drbdadm pause-sync'.

VerifyT HononHuTtensbHbin LUN Ha 3TOM y3/1e, HO CUHXPOHM3aLMs MPUOCTaHOBNEHa.

Bo3MOXHbIe MPUYMHBI: OXKMAAHWE 3aBEePLUEHNS APYrOro NpoLecca CUHXPOHM3aLUMK
WM pyYHasn naysa, BbldBaHHas komangon "drbdadm pause-sync'.

PausedSyncS BbInonHsaeTcss NpoBepKa yCTponcTBa, ocHOBHOM LUN Ha aToM y3ne.
PausedSyncT BbInonHAeTCA NpoBepKa yCTPONCTBA, A0NONHUTENbHbIN LUN Ha aToM y3ne.

Ahead Pennvkaums NprocTaHOBIIEHA 13-3a BbICOKOW Harpy3kun Ha CoeiHeHe.
3T0 cocTosIHME BKITKOHYEHO Onumen "on-congestion”.
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CocTtosaHue OnucaHue

Behind Pennvkaums npuoCcTaHOBIEHa Y3/10M C AOMONMHUTENbHBbIM LUN 13-3a BbICOKOM
Harpysku Ha CoeiMHeHME.

3TO COCTOsIHME BKITKOHYEHO OMnumen "on-congestion” Ha y3ane ¢ 4ONONHUTENbHBIM
TOMOM.

@ node1"’ e admin ili

“LUNZ" MHdopmauna

19 GIB 512B

35FF90FE-79EB-4C25-
832A-66DA3B155FA8

55|

Mokas3aTe NapameTpsbl LUN

SSD-K3LLIMpOBaHKUe @

PENNUKALMF -:| ™

MapameTpbl pENAKKaLWK

> YaanuTe LUN

Puc. 64. UHdopmauma o pennnkaumm nocne Hactponku nepsoi LUN Ha cTpaHuue LUN

3. BbinosaHuWTe npeblayLnin lwar Ha BTOPO CUCTEME.
4. HasHa4ybTe OCHOBHYO poJib 0gHOMY 13 LUN:
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a. Ha cTpanuue ogHoro 13 LUN, 3agencTBOBaHHbIX B penivkaumm, KNmkHuTe NMapamMeTpbl pennnka-
umu.

b. B oTKpbIBLIEMCS OKHE [MapaMeTpbl pennnkaunmn BbibepuTe 3HadyeHne napameTpa Ponb — OcHOB-
Has.

c. KnukHute MPUMEHUTbD.
[MapameTpbl penankaymm “LUN2"

NokaneHLIA [P 172.16.22 23 W
VaaneHHslRA IP 172162257
Mma yaaneHHoro LUN - LUNZ

MpoTokon CWHXPOHHLIR v

Polb COCHOBHaR e

OTMEHA MPUMMEHWTE

Puc. 65. MapameTp «Ponb» B okHe «[lapamMeTpbl penankaumnmn»

Mocne BbI6opa OCHOBHOIO penauumpyemoro LUN HauyHETCS CMHXPOHM3aUms AaHHbIX Ha LUN.

o Bo Bpemsi NepBMYHON CUHXPOHN3ALMN HE PEKOMEHYETCst OCYLLECTBAATb

« failover/failback;
* npuocTaHoBKy (suspend)/Bo306HOBNEHME (resuMe) CUHXPOHU3ALMMN.

310 I'Ipl/IBeﬂ,éT K TNMOBTOPHOMY 3amMyCKYy CUMHXPOHM3aLUKK C CaMOro Ha4arsna.

o Pennukauna HaAYHETCSH 3aHOBO B cnefyrowmnx cny4daax:

* npousBefeHa murpauyma RAID, Ha KOTOPOM HaXOAUTCA yHaBCTBYHOLLMIA B persnkaumm LUN,;
* NpounsBeneHo oTkYeHKe (disable) pennunkaummn 1 eé BkItodeHue, faxke 6e3 yaaneHns LUN
C MeTaZlaHHbIMK pennKaumm.

Ons pa6OTbI pennkKaumn B 3aKpbITbIX CETAX MOXET NOHaA0bUTbCA paspelwnTb nepeaady AaHHbIX MO Nnop-
TaM 414 penankKaunmn.

Homep nopTta Ansa pennvkauumy BolumncnseTcs, kak «11000 + nopsakoBbii Homep LUN»,

MopankoBbin Homep LUN MOXHO y3HaTb Ha cTpanuue XPAHUITULLE > PETIJTMKALWNA B CTpoke KOHKPET-
Horo LUN — 3Ha4veHune napameTpa ID.
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HacTpoiika pennukauum ansa DC-cuctem

B DC pennuvkaums HacTpamBaeTca aHanorm4yHo SC-cncteMam, HO Mpu 3TOM:

© B DC-cuctemax ¢ pennukauuen sanpetyeHa Murpaumna RAID, Ha KOTOPOM HaxoAUTCA PENNLMPY-
emas LUN nnn LUN ¢ MeTagaHHbIMKW pennmnkaumm.

* Ha kaxxgom ysne DC-cMcTeMbI, Ha KOTOPOM €CTb OCHOBHOW UM AOMONHUTENBbHbIN LUN, HacTpavBaeTcs
BUpTYaabHbIv IP-agpec (ctp. 179).
* [pun HaCTpOIKe pennukaumn, B kadecTse JlokanbHoro IP ykasbiBaeTcsa akTUBHbIN Ha TOKabHOM y3ne

DC-cuctemsbl VIP.
* CucTeMbl ANs pennnkaumm OOMKHbI ObITb COEAMHEHbI Yepe3 KOMMYTaTopP.

KOM6I/1H<’:1LI,VIM CUCTEM ON1A pernJimkauunu
Mbl pekoMeHAyeM crneayroLime KOMbuHaUmm cucTemM ans penmkaumm:
* C DC Active/Passive Ha SC.
OcHoBHble 1 gononHuTenbHble LUN HaxoaaTea Ha RAID, akTUBHbIX TOMTbKO Ha OAHOM Yy3/e.

* C DC Active/Active Ha SC.
OcHoBHbIe 1 gononHuTenbHble LUN HaxoaaTea Ha RAID-ax, akTMBHbIX Ha pasHbix y3nax DC-cucTeMbl.

* C DC Active/Active Ha DC Active/Active.
OcHOBHble 1 gonosHuTenbHble LUN HaxoaaTes Ha KaxkaAoM y3ne kaxgon DC-cnuctembl.

HacTtponka CX/[ gna pennunkauymm c cuctembl DC Active/Passive Ha cuctemy SC

[lononHuTenbHbI 06bEKT DC A/P

* LUNT gna meTagaHHbIx
- _
VIPT VIP1
HacTpoiika ceTun i . HacTpoiika ceTn
* VIP1 “aKTUBHBII Ha NIoKasibHOM y3ne” /’/ \\L-_V_IFi1_"l1£_|tic_u?rjtill‘i Ea_Jj(iK_al_‘llzl-l_O_Nl_y_’;%f?"

__________________________

IP
SE -
LUNZ R ﬂononHMTeanbm 06beKT
\\\ * LUN2 ansa meTagaHHbIX

Puc. 66. Cxema CX/[, ansa pennukauumm ¢ DC Active/Passive Ha SC

Ta6n. 10. HacTpoiika ceTu u co3gaHue fononHUTENbHbIX 06bekToB CX/[, ana pennukaumm ¢ DC Active/
Passive Ha SC

AkTMBHbI y3en DC (Y3en1)
Bepcus: 5.2.4:4:5
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Tabn. 10. HacTpoiika ceTu 1 co3gaHue AoNOoNHUTENbHbIX 06bekToB CX/, ansa pennukauum ¢ DC Active/
Passive Ha SC

LUN ons MeTafaHHbIX pennnkaumm  Ha akTuBHOM Ana a1oro yana RAID cozpante LUN anq

(LUNT) MeTaZaHHbIX.
VIP "aKT1BHbI Ha NOKanbHOM Cospante VIP co 3Ha4yeHneM AKTUBHBbIN /19 NapaMeTpa
yane" (VIP1) CocTosiHMe Ha NnoKasibHOM y3rie.

MaccueHbI y3en DC (Y3en2)

VIP "maccuBHbIN Ha NOKaNbHOM Cospante VIP co 3HayveHneM MaccuBHbIN Anga napameTpa
yane" (VIP1) CocTosiHMe Ha NnoKasibHOM y3Jie.

BupTyanbHbin IP-agpec n Macka nogceTun AO/KHbI COBMagaTh C
cosgaHHbIM VIP Ha YaneT.

Y3en SC (Y3en3)

LUN ans metafaHHbIx pennunkaummn  Cozgante LUN Ana MeTafaHHbIX Ha 3TOM y3fie.
(LUN2)

OCO6eHHOCTH HACTPOVKM penmKaumm

* Ha Yanel ana napamMetpa JlokanbHbI# IP ncnonb3yinTe sHadveHne VIPT.
* Ha Y3ne3 ana napamMetpa YaanéHHbin IP-agpec ncnonbayite 3HadeHne VIPT.

HacTtponka CX/[ pna pennunkaumm c cuctembl DC Active/Active Ha cuctemy SC

ﬂ,OHOJ'IHVITeanbIﬁ 06beKT DC A/A ﬂ,OI'IOJ'IHVITeanbIVI 06beKT
* LUN2 gnsa meTtagaHHbIX

* LUNT ana meTtagaHHbIX

T~ LUN1

VIPT | VIP2
i . Hactpoiika ceTn

HacTpoika ceTtu .
" . v+ VIP1 “naccuBHbIN Ha NoKkanbHOM y3ne”
* VIP1 “aKTUBHbIN Ha NOKasibHOM y3re B . .
" V. VIP2 “aKTUBHDIii Ha /TIOKa/IbHOM y3/ie

* VIP2 “naccuBHbIN Ha JIOKANIbHOM y3/e"| ey N T T T T T
__________________________ . KommyTatop

1
1
no
I
I

LUN3
- JononHuTenbHbIN 06beKkT

\ * LUN3 gnsa meTagaHHbIX

Puc. 67. Cxema CX/[] ana pennukaumm ¢ DC Active/Active Ha SC

Bepcus: 5.2.4:4:5
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Tabn. 11. HacTporika ceTu 1 co3gaHume AoNONHUTENbHbIX 06bekToB CX/, ansa pennukauum ¢ DC Active/

Active Ha SC

AkTuBHbIN y3en DC (Y3en1)

LUN a519 MeTafaHHbIxX penamkaumm
(LUNT)

VIP "akTUBHbIN Ha NOKaNbHOM
yane" (VIP1)

VIP "maccuBHbIV Ha NoKabHOM
yane" (VIP2)

AkTunBHbI y3en DC (Y3en2)

LUN 519 MeTafaHHbIxX penamkaumm
(LUN2)

VIP "maccuBHbIV Ha NoKanbHOM
yane" (VIPT)

VIP "aKTUBHbIM Ha 10KabHOM
yane" (VIP2)

Y3en SC (Y3en3)

LUN o519 MeTafaHHbIX penmkaumm
(LUN3)

Ha akTuBHOM Anqa a1oro yana RAID cozpgante LUN anq
MeTafaHHbIX.

Cospante VIP co 3Ha4eHneM AKTUBHBbIN /19 NapamMeTpa
CocTosiHMe Ha NnoKasbHOM y3re.

CospganTe VIP co sHaveHmeM lMaccuBHbIN 15 napameTpa
CocTosiHMe Ha NoKanbHOM y3re.

BupTtyanbHbin IP-agpec 1 Macka noacetu O/ KHbI COBNaAaTh C
cosfaHHbIM VIP2 Ha Y3ne2.

Ha akTuBHOM An1a a1oro y3na RAID cozpgante LUN anqa
MeTaZaHHbIX.

CospganTe VIP co sHavyeHmeMm lMaccuMBHbIN 15 napameTpa
CocTosiHMe Ha NnoKanbHOM y3re.

BupTtyanbHbin IP-agpec 1 Macka nogcetn AoMKHbI coBNaaaTh C
cosfgaHHbIM VIPT Ha Y3neT.

CospganTe VIP co 3HavyeHneM AKTUBHbIN A/15 MapamMeTpa
CocTosiHMe Ha NoKanbHOM y3re.

Cosgante LUN ona MeTtagaHHbIX Ha 9TOM Y3ne.

OCOBEeHHOCTH HACTPOMKK penmKaLmm

* [1py HacTpoWke pernkaymm Ha Y3nel, ang napaMmetpa JlokanbHbin IP ncnonbaynTe 3HaveHne VIPT.

* [1py HacTpoWKe pernkaymm Ha Y3ne2, ans napamMmetpa JlokanbHbin IP ncnonbaynTe 3HaveHne VIP2.

* [1pn HacTpoWKe perivky Ha Y3ne3, ana napameTtpa YaanéHHoln IP-agpec Cnonb3ynTe 3HaYeHne
akTMBHOro VIP COOTBETCTBYHOLLErO y3/a.
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HacTpoinka CX/[, ansa pennvkauum mexay cuctemamm DC Active/Active

[ ononHuTenbHbIN 06 beKT

* LUNT ona meTagaHHbIxX

HacTtpoika ceTtu

+ VIP1 “aKTUBHbIN Ha NIOKanbHOM y3ne”
+ VIP2 “naccuBHbIi Ha noKanbHOM y3ne”,

o

/

/
/

HacTtpoika cetu

+ VIP3 “aKTUBHbIIi Ha NOKanbHOM y3ne”
+ VIP4 “naccuBHbIi Ha floKkasibHOM y3ne”

__________________________

[ ononHuTenbHbIN 06beKT

* LUN3 gns meTagaHHbIX

s

[ ononHuTenbHbIN 06beKT

* LUN2 gns meTagaHHbIX

DC A/A

LUN1

VIP1

VIP2

VIP1 VIP2

\
\
\
\
\

HacTpo#ka ceTtu

+ VIP1 “naccuBHbIi Ha floKanbHOM y3re”
\.* VIP2 “aKTuBHbIN Ha NIOKanbHOM y3ne”

e

HacTpoika ceTu

+ VIP3 “naccuBHbIi Ha fiokasibHOM y3ne”
+ VIP4 “aKTUBHbIIA Ha NOKanbHOM y3ne”

-

VIP3 VIP4

—

VIP3 VIP4

LUN4

\
\
\

DC A/A

JlononHuTenbHbIN 06bEKT

* LUN4 ans meTagaHHbIX

__________________

Puc. 68. Cxema HacTpowku pennukauum ¢ DC Active/Active Ha DC Active/Active

Tabn. 12. HacTpoiika ceTu 1 co3gaHue AoNoNHUTENbHbIX 06bekToB CX/, ansa pennukauum ¢ DC Active/

Active Ha DC Active/Active

AKTVBHbI y3en nepeoit DC (Y3en1)

LUN ons MeTafaHHbIX pennnkaumm
(LUNT)

VIP "aKTUBHbIN Ha NOKaIbHOM
yane" (VIP1)

VIP "maccuBHbIN Ha NOoKabHOM
yane" (VIP2)

AKTUBHbIV y3en nepBor DC (Y3en2)

LUN 519 MeTafaHHbIxX penamkaumm
(LUN2)

VIP "maccuBHbIV Ha NoKanbHOM
yane" (VIP1)

VIP "aKTUBHbIN Ha 10KaNbHOM
yane" (VIP2)

Bce npaBa 3awmiyeHbl. 000 «Panguke», 2024

Ha akTuBHOM Ana a1oro yana RAID cozpgante LUN anq
MeTaaHHbIX.

Cospante VIP co 3Ha4eHneM AKTUBHBbIN /19 NapameTpa
CocTOsiHME Ha NTOKanbHOM y3ne.

Cospaute VIP co 3Ha4veHnemM lMaccuBHbIn Ang napameTpa
CocTosiHMe Ha NnoKasibHOM ya3Jie.

BupTyanbHbin IP-agpec 1 Macka nogceTun AO/KHbI COBMaAaTh C
co3aaHHbIM VIP2 Ha Y3ne2.

Ha akTmBHOM An19a a1oro y3na RAID cozgante LUN anq
MeTadaHHbIX.

CospganTe VIP co sHaveHmeM lMaccuMBHbIN 415 napameTpa
CocTosiHMe Ha NnoKaslbHOM yare.

BupTyanbHbin IP-agpec n Macka nogceTun 4O/IKHbI COBMaAaTh ¢
cosfgaHHbIM VIPT Ha Y3neT.

Coszpgaite VIP co 3HaveHnem AKTUBHbIW 1A NapamMeTpa
CocTosiHMe Ha NnoKasibHOM y3Jie.

Bepcus: 5.2.4:4:5
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Tabn. 12. HacTporika ceTu 1 co3gaHue AoNONHUTENbHbIX 06bekToB CX/, ansa pennukauum ¢ DC Active/

Active Ha DC Active/Active

AKTUBHbI y3en BTopoit DC (Y3en3)

LUN 519 MeTagaHHbIX penmkaumm
(LUN3)

VIP "akTUBHbIN Ha NTOKabHOM
yane" (VIP3)

VIP "naccuBHbIM Ha TOKaIbHOM
yane" (VIP4)

AKTUBHbI y3en BTopoit DC (Y3en4)

LUN 519 MeTagaHHbIx penmkaumm
(LUN4)

VIP "naccuBHbIM Ha TOKabHOM
yane" (VIP3)

VIP "akTUBHbIN Ha NOKaIbHOM
yane" (VIP4)

Ha akTnBHOM ana atoro y3ana RAID cosganTte LUN ans
MeTadaHHbIX.

CospanTe VIP co 3HavyeHneM AKTUBHbIN A/15 NapamMeTpa
CocTosiHMe Ha NoKanbHOM y3re.

CospganTte VIP co 3HaveHvem NaccuBHbIV A9 napamMeTpa
CocTosiHMe Ha NNoKasibHOM y3rie.

BupTtyanbHbin IP-agpec 1 Macka nogceTtu AomKHbl coBnafath ¢
co3gaHHbIM VIP4 Ha Y3ne4.

Ha akTuBHOM anqa atoro y3na RAID-e cosgante LUN ang
MeTadaHHbIX.

Cosgaite VIP co 3HaveHneMm accuBHbIM And napameTpa
CocTosiHMe Ha NloKasibHOM y3re.

BupTtyanbHbin IP-agpec 1 Macka nogcetun JoMKHbI cOBMaaaTh C
cosgaHHbIM VIP3 Ha Y3nes.

CospganTte VIP co 3HaveHveM AKTUBHbIN 4715 napameTpa
CocTosiHMe Ha NnoKasibHOM y3rie.

OCO6EHHOCTW HACTPOMKM pensinkaumm

* [pn HaCTPOWIKe pernmKaLmm Ha KakoM-Tnbo y3ne, AN napameTtpa JIokanbHbIn IP ncnonbayinte
3HayeHune aktneHoro VIP Ha aToM yane.

* [pWn HAaCTPOWKe PEM/IMKM Ha KaKOM-TMOO0 y3ne, And napamMeTpa YaanéHHbin IP-agpec ncnonbaynte
3HayeHune akTmBHoro VIP Toro yana, Ha KOTOpOM HaxoamTca ocHoBHOM LUN.

I3aMeHeHne afipeca y3M10B pennkaumm

Ecnu nocne HaCTPOWKKM BbI1 USMEHEH KaHas peninkaLmm, B pesybTaTte Yero MameHnnmce IP-agpeca ysnos
penaukaumy, NPon3BOANTE NePEHACTPOMKY B CTPOro OnpeaenéHHOM NopsaKe.

YTOObI NEpeHacTPOUTb afpeca y30B pennKaLmu:
1. Ha ogHom ns CX1 oTkponTe cTpaHmuy XPAHWUITULLE > PEMJTMKALNA.

. MNepenaute Ha BTOpYtO CX/.

OOy~ WN

HUTb.
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. B cTpoke ¢ pennuumpyemoit LUN KnkHUTE in Bbl6epuTe MapamMeTpbl penankaumm.
. B oTKpbIBLUEMCSA OKHE YKaxkunTe HOBbI YaanéHHbin IP u knnkHute NMPUMEHUTD.

. Otkpoute ctpanuuy XPAHUITULLE > PEMINKALNA.

. Ha ctpanuue LUN B cekummn Pennukauus BbibepuTe MNapameTpbl penankauum.

. B OTKpbIBLLEMCS OKHe yKaxkuTe HoBble JTokanbHbIn IP 1 Y ganéuubin IP 1 knukHute NMPUMEHUTD.

. BepHuTtech Ha nepeyro CX/I. B HacTpoikax pennunkaumm ykaxkuTe JlokanbHbl# IP 1 knnkHute NMPUME-
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Ecnun nuamenuncs IP-agpec tonbko ogHon CX/[ B npefenax ogHOM NoAceTun, CHavana ykaxure ero B Ha-
CTpoMKax penaunkauuu Ha yaanaeHHon CX/[ B none YaaneHHoin IP. 3aTem HacTponTe JlokanbHbIn IP Ha

nokansHon CX/.

YnpaBneHue pensimkawmen

[1na ynpaBneHust NpoLeccoM pernivkaLmm BO3MOXHbI CreayroLLme onepaumn:

* NprocTaHoBKa 1 BO30OHOBEHNE CUHXPOHN3ALIN JAaHHbIX.

* 3anycK NpoBepPKM Ha KOHCUCTEHTHOCTb.

* 3aMeHa JaHHbIX Ha pPensmKy.

* I3MeHeHne BUpTyanbHbIx IP-agpecoB (Mpu ydacTum B pennmkaumm DC-cucTeMbl).

o Mbl peKoMeHayem creayroLLmii NoPsaoK nameHeHuns VIP:

1. Cospgante HoBbIN VIP.
2. 3aMeHnuTe cTapbin VIP Ha HOBbIM B HACTPOMKax pennmkaumu.
3. Yoanute ctapbin VIP.

HpMOCTaHOBKa M BO3OOHOBEHNE CUHXPOHN3aUMW OaHHbIX

CUHXpPOHM3aUMA laHHbIX Ha OCHOBHOM W flononHuTenbHOM LUN 3anyckaeTces cpasy nocne HacTponKKM pe-
NAMKaUmm, 4TO MOXKET MOBANATL Ha MPON3BOAUTENBHOCTb. [pK NPOBEAEHUN MHTEHCUBHbBIX ONepaLnn yTe-
HWS 1 3aNNCK, MPOLIECC CUHXPOHM3ALMM AaHHbIX PEMANKALIMN MOXHO NPUOCTAaHOBUTb, @ 3aTEM BO3HOOHO-

BUTb B 60/1ee noaxosilee Bpems.

o Bcerga npuoctaHaBnvMBanTe penvkaumio Ha gononHutenbHon CX/[ nepef e€ nepesarpyskom
NN OTKITKOHYEHVEM.
[Nocne aBapuMnHOro OTKJTHOYEHUS U Mepesarpy3ky AoNonHuUTeNbHON CX /[ 3anyCTUTe NPOBEPKY
KOHCUCTEHTHOCTUW. EC/IM YacTb AaHHbIX OCTaslaCb HECUHXPOHN3MPOBAHHOW, CMOTPUTE PEKOMEH-
AaLmu 1o PeLeHno BO3MOXXHbIX Mpobsiem (cTp. 228).

YT06bI NMPNOCTAHOBUTb CUHXPOHN3aUMKO AaHHbIX PeEnInKaunn:
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1. Ha ocHosHon CX[ oTkponTe XPAHUIIULLE > PETJIMKALINA.

2. B cekymm Cnucok pennuuupyembix LUN B cTpoke Hy>XHOro LUN KIvKHUTE in Bbl6epuTe MNMpnocTaHo-
BUTb pennmKaumio.

*EE

UpToDate/Inconsistent 11.22% Mogkn4eHa (

MapameTpbl PENINKaLMAM

NPpUOCTAHOBWTE PENAMKALIMHD

SIS

3anycTUTb NPOBEPKY KOHCUCTEHTHOCTM
X OTKAHYWATL PEnAnKaLmio

2 10 GiB [}

Puc. 69. YnpasneHnue pennuuunpyembiMm LUN Ha cTpaHuue PEMJTIMKALUNA

YT106bI BO3OOHOBUTH CUHXPOHN3aLUNKO JaHHbIX perjiMKauni:

1. Ha ocHoBHoM CX/] oTkpoiTe cTparHuuy XPAHUITULIE > PEMJTMKALIAA.
2. B cexkumm Cnncok pennuumpyembix LUN B cTpoke Hy>KHOro LUN KivkHUTe iy BbibepnTe Bo306HOBUTD
pennukaumio.

[TpoBepKa KOHCUCTEHTHOCTU

HpOBepKa KOHCTUCTEHTHOCTW MO3BOJIAET CPaBHUTb JaHHblE Ha OCHOBHOM W AOMONHNTEIbHOM LUN 1 06-
HapYy>XnNTb BOSMOXXHblE HapyLIeHNA UeNOCTHOCTU JaHHbIX.

MpoBepKa KOHCUCTEHTHOCTM MOXET 6bITb MPUOCTAHOBMEHA N BOZOOHOB/IEHA B 1060 MOMEHT.
[1na 3anycka NpoBepKMn KOHCUCTEHTHOCTM:

1. Ha ocHoBHoM CX/] oTKponTe cTpanHuuy XPAHUITULLE > PEMJTMKALIAA.
2. B cexummn Cnucok pennuumpyembix LUN B cTpoke Hy>KHOro LUN KAnkHUTE Py BblbepuTe 3anyCTuTb
NPOBEPKY KOHCUCTEHTHOCTMW.

3aMeHa [laHHbIX Ha pensnky

Ecnu Ha ogHon n3 CX /[ 6b11m 06Hapy>KeHbl HEKOHCUCTEHTHbIE AaHHbIE, OHWM MOTYT 6bITb BPYYHYHO 3aMeHe-
Hbl Ha UX PEMNJIMKY CO BTOPOTO y3/1a pennkaumm. 3Ty onepaumio MOXXHO BbINOSHUTbL Kak Ha OCHOBHOM, TaK
1 Ha gonosHuTensHom LUN.

YT06bl 3aMeHNTb AaHHble Ha LUN Ha pennumky:

1. Ha CX[, copgeprkallle HEKOHCUCTEHTHbIE JaHHble, OTKponTe cTpannuy XPAHUJTULLE > PEMJTMKALUA.

2. B cexkumn Cnncok pennumuupyemblix LUN B cTpoke Hy>KHOro LUN KanKHUTE iu BblbepuTe 3aMeHUTb
JaHHble Ha penJinKy.

3. Ipwn 3anpoce noaTeep>aeHna knnkHnte SAMEHUTD.
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CmeHa ponen penmkaumm

Bbl MOXeTe NOMEHATb POn B Nape penankaumm, 4Tobbl ocHoBHOM LUN cTan 4ononHUTeNbHbIM, @ 40MNO0S-
HUTENbHbIN LUN — OCHOBHbIM. CMeHa posiel BO3MOXHa TOJIbKO MOC/e 3aBePLUEHNS CUHXPOHN3aLNK AaH-

HbIX.
YTO6bI CMEHUTH PONN PENIMKaLNKL:
1. Ha CX/1 ¢ ocHoBHbIM LUN oTKponTe MapaMeTpbl pennamkauum:

a. Otkpoute ctpanuuy XPAHUJTULLE > PEMJTMKALNA.
b. B cekumm Cnncok pennuumpyembix LUN B cTpoke Hy>kHoro LUN KnkHuTe in BblbepuTe MNapameT-
pbl pennukauumu.

2. B oTKpbIBLIEMCA OKHE MNMapaMeTpbl penankaunm noMeHanTe sHavyeHne napaMmeTpa Ponb Ha JononHu-
TenbHasa 1 kankHuTe NMPUMEHUTD.
CucTeMa NoKaXeT npeaynpexaeHne.

3. Ha BTopon CX/[] oTkponTe MapameTpbl peninkauuu:

a. OTkpoute ctpanuuy XPAHUJTULLE > PEMJTMKALNA.
b. B cekumm Cnncok pennuumpyembix LUN B cTpoke Hy>kHoro LUN KnkHuTe in BblbepuTe MNapameT-
pbl pennukauumu.

4. B oTKpbIBLLUEMCSA OKHe [NapaMeTpbl penniMkauum noMeHsmnTe sHavyeHre napamMeTtpa Ponb Ha OcHoBHas
n knnkHuTee MPUMEHUTD.

Ha4yHETCA NpoLECC CUHXPOHN3ALMN OaHHbIX MexXay pennnumpyemMbiMmm LUN.

CMeHa nNpoToKoa penavkaumm

RAIDIX 5.2.4 nooaep>XuBaeT CUHXPOHHbIA 1 @CUHXPOHHbIA MPOTOKObI PENIMKaLMn.
YTO6bI MOMEHATH NPOTOKON PEMNKALINN:
1. Ha CX/[ c ocHoBHbIM LUN oTKpoiTe MNapaMeTpbl penankaunm:

a. Otkpoute ctpanuuy XPAHUITULE > PEMJTMKALNA.
b. B cekumm Cnncok pennunumpyembix LUN B cTpoke Hy>kHoro LUN KnvkHuTe in BblbepuTe MNapameT-
pbl penavKauuu.

2. B oTKpbIBLUIEMCS OKHE MapaMeTpbl penankauumn noMeHsamnTe 3HaveHne napametpa NpoTokon 1 KNnk-
HuTe MPUMEHUTD.
3. Ha BTopon CX/l oTkponTe lNMNapamMeTpbl pennkaunu:

a. Otkpoute cTpanHuuy XPAHUJTULLE > PETMJTMKALIUA.
b. B cekumm Cnncok pennmunpyembix LUN B cTpoke Hy>kKHOro LUN KnnkHuTe in BblbepuTe MNapameT-
pbl pennukauumu.

4. B oTKpbIBLIEMCS OKHe [NapamMeTpbl pennkaumm noMeHanTe saHadeHre napameTpa MNpoToKon 1 Knk-
HuTe MPUMEHNTD.

OTKNHOYEHNE peryimkaunm

YT06bl OTKOYUNUTD peninkauymtro:
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1. Ha nto6oin CX/, y4aBCTBYHOLLEN B pennnkaumm, oTkponTe cTtparHnuy XPAHUITULLE > PEMJTMKALIMNA.
2. B cekuymun Cnincok pennuumpyembix LUN B cTpoke Hy>KHOro LUN KnnkHUTE i BbibepuTe OTKNHOUYUTD

pennnkKaumto.
3. INpu 3anpoce NoATBePXAeHUA KnKHUTe OTKJ/TIOHNTD.

OTkntodeHre LUN ¢ meTagaHHbIMK pennkaumm

Ecnn Ha CX[ oTcyTteTyroT LUN, yyacTeytowme B pennmkaumu, LUN ¢ MeTagaHHbIMUY pennkaLmm MOXXHO
OTKJ/THOYUUTb.

Y106bI OTKAUMTL LUN ¢ MeTagaHHbIMM pennnkaumn:

1. OtkponTe cTpaHuuy XPAHWITNLLE > PENJTMKALNSA.
2. B cekunn MeTagaHHble pennmkaumm kinkHuTe He ncnonb3oBatb LUN ansa xpaHeHUs MeTagaHHbIX.

3. lpwu 3anpoce noareepxxaeHns KAnkHnTe OTKITIOYUTD.

Cnucok penavuupyemMblix LUN

Bbibpate LUN

MeTagaHHbIe penivkayuum

REPL MET

OTKAHYMTE METEAAHHBIE DenaKUKaLKA

Puc. 70. OTkntoyeHne LUN ¢ MeTagaHHbIMU

YpaneHue LUN

Bbl MoxxeTe yaannTb LUN 13 HECKONMbKMX MECT:

* CO CTpaHuLbl LUN;
* Cco cTpanHuubl RAID;
* co cTpaHunLbl XPAHWUITALLE > CIMTMCOK LUN.

Y106bI yaanutb LUN co ctpaHmubl CIMINCOK LUN:

© nNepenynanennem LUN ¢ Generic RAID y6egutech, uto RAID B cTaTyce «OHNanH».
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1. OtkpouTe cTpaHuuy XPAHUJTULLE > CTTMCOK LUN.
2. B cekumm Cnucok LUN B KoHLe cTpokum Toro LUN, koTopbiin TpebyeTca yaannTb, KNMKHUTE iy BbibepuTe
Ypanutob.

3. dna noareepxaeHuns knnkHnte YOAJIUTD.

o Ecnm LUN ncnonbayet SSD-Kall uniu angaeTca Kawwmpyrouwmm LUN Ha SSD, ero yaaneHume Mo-
XKET 3aHATb MPOAO/IKNTENBHOE BPEMSA M3-3a COPOCA KILIMPOBAHHbIX JaHHbIX.
Bo3MOXHO 6bicTpoe yaaneHne SSD-kalumpyemMbix LUN, npy KOTOpOM Kalll He cbpachbiBaeTcs,
6narofapst YeMy NpoLecc 3aHMMaeT MeHbLLe BpeMeHn. OAHaKOo B 3TOM Cllydae LeIOCTHOCTb
JlaHHbIX He rapaHTUPYeTCs, MOCKOMbKY yAanéHHble AaHHble 6yaeT HEBO3MOXHO BOCCTaHO-
BUTD.
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0630p rna.bl
B aTOM paspaene AOKyMeHTauuu NpeacTaBfieHa MHdopMaums no
* yrnpasneHnto NAS-cepBepoMm:

° noAkYeHue K cnyx6e katanoroB Active Directory (AD);
° MOAKAOYEHNE K CNy>6e kaTanoros LDAP;

o HacTpownka NFS-cepBepa;

* YNPaBAEHNIO OBLLMMM NanKamu:
° cosfaHue;
B HacTpOKKa NpaB A0CTYNa, He TPebyHoLLMX NpeaABapUTENbHOM KOHbUIypaumuy;

° pefaKkTUpoOBaHue;
° yaneHue,

* HaCTPOWKe Npas AOCTyna AN Nofib30BaTeNen 1 rpynn.

HekoTopble npaBa focTyna (Mosib3oBaTeny v rpynbl 1 KBOTbI) Nepes Ux NpUMeHeHMeM K obLLiei nan-
Ke TpebyroT NpeaBapuTesibHON KOHMUIypaLmn, KOTopas onvcaHa B pa3aene Hacrtpovika rnpas 4oCcTyrna
/19 nosibsosaTtesie u rpynn (cTp. 126). MHbopmaumio 06 ocTanbHbIX HAaCTPOWKax npas [0oCTyna Bbl
MOXETe HalTW B ONMCaHNN COOTBETCTBYHOLMX NAapaMeTPOB B pasfene YrpassieHue o6LmmMu narnkamm
(cTp. 127). CAMCOK AOCTYMHbIX HACTPOEK MpaB AOCTYMNa CM. HUXXE B 3TOM rnaBe.

NAS n RAIDIX

i [ns paboTtbl ¢ NAS B DC-pexxnme pekoMeHayeM nepes co3fjaHmnem o6LLen Nankn HasHaunTb ce-
TEBOMY XpaHWUNWLLY BUPTYasbHbI IP-agpec (cTp. 179).

Pa6oTa ¢ NAS B DC-pexkrMe OCYLLECTBAETCA C TOro y3/1a, Ha KOTOPOM aKTuBHbI RAID ¢ co3aaH-
HbIMW Ha HUX pasaenamu LUN. B cnyyae nepekntodenns yanos (failover) RAID nepexoauT ¢ of-
HOro y3na Ha Apyron BMmecTe ¢ IP-agpecom, Taknm 06pa3om, obLyas nanka Bcerga AoCTynHa ans
KJIVeHTa.

NAS (Network Attached Storage, ceTeBoe XpaHUIULLE AaHHbIX) — LeHTPannM3oBaHHbIn (hainoBbI cepBep,
KOTOPbIN NO3BOJIAET MHOXECTBY MNO/Ib30BaTENEN XPaHUTb 1 COBMECTHO UCMOMNb30BaTb Mal/ibl Yepes ceTb
TCP/IP. ApxutekTypa ceTeBOW cUCTEMbI NpeacTaBnsgeT cobom NAS-cepBep, 06beAnHEHHbIN ¢ CX /] Ha nnaT-
dopme RAIDIX 5.2.4.

Pa6oTa ¢ NAS ocyulecTBnseTcs Ha cTpaHuue NAS.

RAIDIX PAHWIMLIE NAS WHWUMATOPbI W IHTEPOEACH  CMCTEMA  MOHWUTOPWMHI node1 ., | node2 eadmin i

OBWME NAMKK  MONBL3CBATEM M TPYMNGl  KBOTHI

Cnuncok 06LWwmx nanok Active Directory v

sd 1GiB — 1RAID XFS  OT¢opmaTMpoBats LUN C034aTb KBOTY.

LDAP

CO3JATb OBLYH MANKY

C03/13Tb 06w IO NANKY

Puc. 71. CtpaHuua OBLLUUE NAMKA

B o6uem cnydae, pabota ¢ NAS cocTonT 13
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* HacTponkn NAS-cepBepa;
* CO3[aHusA OBLLEN NanKu;

* Bbl6opa NAS-npoToKONg;
* HaCTPOWKM NMpaB AocTyna.
B3anmogaencTBme KIMEHTOB € 06LLEN NanKoi peann3oBaHo no cneayromm NAS-NpoTokoaam:
* SMB;
* NFS;
e FTP;
e AFP

[1ns obecneyveHns 6€30MacHOCTM XpaHeHns GaioB Bbl MOXeTe HAaCTPOUTb pasnyHble NpaBa AoCTyna
[N O6LLEN Nanky B 3aBUCUMOCTM OT ncnonbdyemoro NAS-npoTokona:

NAS- [ OoCTynHble HAaCTPOMKKU NpaB JocTyna
NpPoOTOKON
SMB * MONIb30BaTeNN U TPYNMbl:
° JIOKasbHble;
o AD;
* WORM,;
* KBOTQ;

* TOCTEBOW OOCTY,
* KJIMEHTCKME YCTPOMCTBA.

NFS * NOSIb30BaTENN M PYNMbI:
o LDAP;

* KIIMEHTCKMNE yCTpOVlCTBa.

FTP * NMoNb3oBaTesIn 1 rpynmnbl:
© JIOKasbHbIE;

* KBOTQg,
* TOCTEBOWM OOCTYM.

AFP * NMoNnb3oBaTesIn 1 rpynmnbl:
© JIOKalbHbIE;
* KBOTa,

* TOCTEBOW OOCTYn,
* K/IMEHTCKME YCTPOMCTBA.

Bbl MOXeTe HacTpamnBaTb NpaBa AOCTyNa A1 Nob30BaTeNen U rpynm, NOyYeHHbIX M3 CNYXX6 KaTaoros
AD n LDAP, HacTpoMB COOTBETCTBYHOLLME NOAKIHOUEHNS. [ToapobHEe 0 HAaCTPOKe CM. B rnaBax [104K/1H0-
yeHme AD (cTp. 116) v [ToakaroyeHve no LDAP (ctp. 119).

[TogknrodeHne AD

MoakntodeHne K Active Directory npefocTaBnseT AOCTYN K CMUCKY JOMEHHbIX Mofb30BaTeNein 1 rpynn ans
ynpaBneHna npasamu AocTyna K obumm nankam SMB. Nocne nogktoYeHns NosaBaseTcst BO3MOXHOCTb
TOYHOW HACTPOMKM YPOBHEN A0CTYNa AN KOHKPETHbIX NMonb3oBaTenel 1 rpynn ¢ onpeaesieHnem npas Ha
YTeHue, 3anncb N aAMUHUCTPUPOBAHME,

HacTtponka nogkntodeHna K AD goctynHa Ha cTpaHuue NAS > OBLLWE MATMKW Ha nanenu Active Directory.
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HacTpouka noaknrodeHmnsa Kk AD

o Mepen NOAKIHOYEHMEM K AOMEHY YOeANTECH, YTO B UMEHM Y3/1a €CTb TOMIbKO NTAaTUHCKNE BYKBbI A-
Z v unpbl 0-9. MakcumanbHasa AnvHa UMeHW yana orpaHiyeHa 15 cumonamu. He ncnonbsyire
TOYKY, HUXXHee NoAYépKMBaHme 1 geduc.

Y6eamTech, 4To MMs y3/1a OT/IN4aeTCA OT MMEHN JOMEHA.

i [Npu nogknro4yeHnn K AD cnuctema MeHaeT nm4a yana:

* 13 UMeHW y3na yaanseTcs UM JOMeHa, eCiin OHO ecTb (coxpansieTca NetBIOS-ums): node_-
name.domaini_name > node_name.

* K MMeHu y3na gobaBnseTcsa MMs NOAKIHYaeMOro AoMeHa: node_name.domain2_name.

Mpwn oTkNroYeHn oT AD MSA y3na He MeHsaeTes: node_name.domain2_name.

Active Directory

Pabouyan rpynna/ldomen WORKGROUP
Active Directory

Puc. 72. MaHenb Active Directory
YT106bI NOAKNYMTE Active Directory:
1. B none Paboyas rpynna/omMeH ykaxxnte NetBIOS-1mMsi NOAKAKOYaEMOro JOMeHa.
2. Bkitovnte nopaep>xky Active Directory ¢ MOMOLLbIO NMepeksitodaTens.
3. B OTKpbIBLLIEMCS OKHE HAaCTpoMTe noakstoyeHne K AD.

Active Directory

CraTyc He npucoeanHEH
A gomeHa
JoBepeHHBle A0MEHBI f06aBuTb AOMEH
rMone3oBaTtens
Mapone

OTMEHA

Puc. 73. OkHo HacTpoek Active Directory
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MapameTp HasHauyeHue

Active Directory BkutodeHmne/BbikntoveHne Active Directory.

ma noMeHa Vimsi nomeHa Active Directory.

[loBepeHHble VimeHa noBepeHHbIx JoMeHOB Active Directory.

[OMEHbI

MNonb3oBatenb IMst nonb3oBaTens (aaAMMHUCTPaTOpPa CUCTEMbI), OCYLLIECTBASHOLLErO
MOAKITHOYEHME.
McnonbayeTes TONbKO A9 NepBOHAYaIbHOrO NMOAKFOYEHMS U HE XPaHUTCSH B
CUCTEME.

Maponb Maponb Nonb3oBaTens, OCYLLECTBNSOLWErO NOAKIIKOYEHME.

l/]CI'IOJ'Ib3yeTCF| TOJIbKO A4 nepBOHa4YaibHOro NnoAKJIFOYEHNA N HE XPaHUTCA B
CUCTEME.

4. Knnknute MPUMEHUTD.

© Tocne nepsoro noaknYeHnsa cucTeMbl K AD nepesarpyanTe Bee yasbl cucTeMbl. [ocnegytoLme
NOAKHOYEHMSA Nepe3arpyskm He TpebytoT.

[lobaBneHne JOBEPEHHbIX JOMEHOB

YCTaHOBWB [IOBEPUTENBHbBIE OTHOLLIEHUA MeXXy oMeHaMu Active Directory, nonb3oBaTenun 04HOro JoMe-
Ha MOTyT ayTeHTUMOMLUMPOBATLCH M @aBTOPU3OBbIBATLCH A9 JOCTYMNa K pecypcam Apyroro AoMeHa.

YT0o6bI OH6aBUTL JOBEPEHHDBIE JOMEHDI:
1. OTkponTe cTpaHuLy NAS > OBLLME MATKN.
2. BkitovnTte noafaep>xky AD € MOMOLLbIO NepektoYvaTens.
Ecnm nogkntodeHmne K AD yr>ke HaCTPOEHO, HaCTPONTE MOLK/TKOHEHME 3aHOBO.

3. B none [JoBepeHHble AOMEHbI KIIMKHNTE ﬂ,06aBVITb AomeH. OTKpoeTCcs OKHO nobaBneHns OOBEPEHHbIX
OOMEHOB.
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JloBepeHHble JOMEHbI

ms nomena

JoBaEnTE A0MEH

OTMEHA MPUMEHUTE

Puc. 74. lo6aBneHne AOBEPEHHbIX JOMEHOB

4. B none ms goMeHa BBeAUTE MM [OBEPEHHOIO AOMEHA U KNNMKHUTE [Jo6aBUTb AOMeH. [locne Toro,
KaK BCe JOBEpPEHHble AOMEHbI fo6aBneHbl, KMKHUTE MPUMEHUTD.

[ToakntoveHre no LDAP

MoakntodeHne no LDAP (Lightweight Directory Access Protocol) nossonseT npeaoctaBuTb AOCTYN MOSb-
30BaTensM 13 Katanora K oouwimm nankam NFS.

HacTpouka nogkntodeHus no LDAP
Mopkntodenne no LDAP pgoctynHo Ha cTpaHuue NAS > OBLLUME MAMKK:
1. B BUOxeTe ¢ npaBon CTOPOHbI BKNoUMTE LDAP.

Active Directory

Pabouas rpynna/flomed  WORKGROUP

Active Directory

LDAF

MapameTpbl NFS

kKonwyecteo notokos MES a

NESoRDMA

CO3JATE OBLUYHD TTANKY

Puc. 75. BkntoyeHune LDAP

2.B OTKPbIBLLIEMCHA OKHE HaCTpOVITe MOAKMHOYEHNE.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CtpaHuua 119/243



RAIDIXE " e com

HacTtpoiiku LDAP

Bind DN cn=admin,dc=com ()
Maponk (7
Cepeepol |dap://testldap.rd.com )
Ajpec cepBeps
[obaBuTe cepeep
Basa nowcka dc=raidix,dc=com (@

OTMEHA MPUMEHWTE

Puc. 76. Hactponku LDAP

MapameTp HasHaueHune

Bind DN MyTb B LDAP, N0 KOTOPOMY NEXUT MHMOPpMaLMa 415 aBTopusaunmn BO BpeMs
BbIMOJIHEHWS 3aMPOCOB K CEPBEPY.

Maponb  Manons ana asTopusaumm 8 LDAP
Ncnonbayetcst coBMeCTHO ¢ «Bind DN».
Cepaepol Cnncok LDAP-cepBepoB. YkasaHHble cepBepa AO/KHbI MPeACTaBIATb OANH KI1acTep.
© Nepen nobasneHvem LDAP-cepsepa npoBepbTe ero JOCTYMHOCTb B CETY.
basa MyTb Ha LDAP, ¢ KOTOPOro Ha4MHakoTCA BCe 3amnpochl.
nouncka

3. Knnknute MPUMEHUTD.
Mpn paboTe B ABYXKOHTPOSIIEPHOM PeEXXMME NOBTOPUTE HACTPOMKN Ha BTOPOM Y3/1e.

MpocmoTp nonb3oBatenen LDAP
[nsa npocMoTpa cnncka nofib3osatenen LDAP yepes CLI, BbinonHurte

$ rdcli nas user show -t |dap

MoapobHee cMm. B CnpaBoyHuke CLI RAIDIX 5.2 4.

[TapameTpbl NFS-cepepa

[na HacTponkn npomssoauTensHocTU NFS AOCTYMNHLI cnefyrolime napameTtpbl Ha ctpanuue NAS > Ob-
LWE NAMNKW:
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Active Directory

Pabodas rpynna/fdomed  WORKGROUP

Active Directory

LDAP

MapameTpbl NFS

KonuyecTBo NOTOKOB MES a8

MESORDMA

CO3JATE OBLLYHD MATKY

Puc. 77. MaHenb ¢ HacTponkamu NFS-cepBepa

* KonnyectBo notokoB NFS — MakcuManbHOe KOMMYeCcTBO NapanfienbHo paboTaroLmx NOTOKOB s4pa
Ans 06paboTki NFS-3anpocoB OT KNIMEHTOB.

BO3MOXHble 3Ha4eHnA: Lenble Yucna ot 1. o ymonyaHutio: 8.

0 PeKOMeH,EI,yel\/I HaCTpanmBaTb 9TO 3Ha4YeHNE B JNHAMUKE.

ONTUManbHOe 3HaYeHNe 3aBUCUT OT TWMa Harpy3ku (UTeHNe/3annchb), CKOPOCTU CETU, UHTEH-
CMBHOCTM Harpy3ku 1 apyrmx GakTopos.

* NFSORDMA - npoTOKON nepeaadv AaHHbIX, MCMonb3yowmnin TexHonormo RDMA (Remote Direct
Memory Access), KOTOPbI MO3BOSET CETEBbIM afjanTepam ¢ noaaep)kkoit RDMA pa6oTaTb Hanpsimyto
C onepaTMBHOM NaMATbIO CUCTEMbI, 06ecneymBas yBeMYeHne NponyCKHOM CNOCOBHOCTH, CHKEHNE
3afiepykeK 1 Harpysku Ha CPU.

YnpaBneHue obLmMMmn nankamm

OcHOBHbIM a1eMeHTOM paboTbl ¢ NAS B RAIDIX sBnsdtoTCA 06Le0CTYMNHbIE 419 HAaCTpanBaeMoro Cnmcka
nonb3oBaTener 1 rpynn nanku ¢ AaHHbIMU — o6Lume nankum (shares).

CospgaHne obLLe Nanky NO3BoNSET NPeoCTaBAATb NOAb30BATENSAM M rpynnam MarnoBbi 4OCTYN K AaH-
HbiM CX/I.

OCO6EHHOCTU yrpaBfieHMs 06LLMMM NanKamMm

© Ecnv 6bInm co3haHbl CUCTEMHDIV MOMb30BaTESNb U NIoKabHbIN NAS-Nob3oBaTesb ¢ OAMHAKO-
BbIM UMEHEM, TO NpW yaaneHun obLei nankin SMB HasHauyeHHble NpaBa NoKaabHOro NAS-nonb-
30BaTeNst COXpPaHATCA 1 6yAyT NPUMEHEHbI NPK CO3AaHUM 06LLEN NanKK MO TOMY Xe NMyTW.
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e CozpaHue:
o Bbl MOXeTe NpeoCTaBUTb AOCTYMN K OAHOW AUPEKTOPUM TOSMBKO No ogHOMY NAS-NpoTOKONY.

® Pe,ElaKTI/IpOBaHI/IeI

o MapameTpbl «MMs 06LLein nankmy, «[1yTb« 1 «[TpOTOKON» He NpeAHa3HadYeHbl AN peaakTUpoBaHuS.

e YaneHue:

° [Mpu yaaneHun obLLEN Nankn BO3MOXXHa KpaTKOBpeMeHHas NoTeps 0CTyna K Apyrim obLLmm nan-
KaM 13-3a nepesanycka NAS-cepB1COB.

° [Nepea yaaneHnem obLLein nanky yéeamTech, YTO OHa He MCMOMb3YeTCs KIMEHTCKMMU YCTPOMCTBA-
MU,

Co3spaHue obLuen nanku
Bbl MOXeTe co3fjaTb 06LLYH Nanky HECKObKMMM CNOCO6aMu:

* Cnonb30BaTh BMAXeT Co3paTb 06LLyto nanky Ha cTpaHuue NAS > OBLLUE MATMKW;
* ucnonbsosartb Bm3apg CO3OATDH OBLLYIO MATKY Ha cTpanuue NAS > OBLLUUE MATKA.

YT06bI CO3AaTb OBLLYHO NanKy ¢ MOMOLLbIO BUXKETa:
1. Cospgante RAID n Ha HEM LUN ¢ Tvnom NAS.
2. OTkpoinTe cTpanHuuy NAS > OBLUWE MATMKMW.

0 B cnncke LUN, gOCTynNHbIX A1 co3aaHns 06LLmMX ManoK, 0TobpaxkatoTCA TONbKO Te, KOTopble
He OTKpbITbI ANs gocTyna no iISCSI, InfiniBand n Fibre Channel. Mepea cosgaHvem obLeit nan-
K1 Ha onpeaenénHom LUN y6eanTech, 4to aToT LUN He OTKpbIT A9 AOCTYNa N0 KakoMy-n6o
N3 MNEPEYNCIIEHHbBIX KaHaO0B.

3. Knuknute ®opmaTtmpoBaTtb LUN. B OTKpbIBLIEMCS OKHE BblbepuTe 0AHY 13 HhalnoBbiX CUCTEM:

o XFS;
o EXT4.

© 4r06bI oThopmaTmposaTh LUN B daitnosoit cucteme EXT4, pasmep LUN He Jo/mKeH npesbl-
waTb 260096 GiB.

0 dannoas cnuctema XFS MOXET OTK/IIOUUTBCS B Cllydae OTCYyTCTBMA CBOOGOAHOIO MeCTa.
Mpw ncnonbsoBaHmn XFS ocTtaBnsanTe Kak MUHUMYM 5% CBOOOAHOIo MecTa.

© odopmatuposarue LUN 60/bLIOIO pasMepa MOXET 3aHATb MPOLOSHKUTENbHOE BpeMd. 4
YCKOPeHMs npoLecca Nonpobynte n3MeHUTb 3HaveHne napameTtpa RAID MakcrmaribHoe Ko-
JIMYECTBO MOCe0BaTe/IbHbIX 3arpOCOB OT/IOXKEHHOM 3anvcy ¢ 8 10 64.

© Mpu bopmaTmposaHum LUN 6onbluoro paamepa ¢ ®C XFS Ha ERA RAID Ha HDD, 4To6bl yBe-
NINYUTb CKOPOCTb (POPMATMPOBAHNSA, PEKOMEHIYEM AOXAATLCA 3aBEPLUEHUS MHULMANM3a-
U RAID nnmn Ha BpeMs yCTaHOBUTb NPUOPUTET MHULMann3aumm B 0.

4. KnukHute CosgaTb 06Lyto nanky. OTKpoeTCsa BUAXKET A5 CO3AaHMA HOBOW O6LLEN NanKu.
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© Mpucosganuy obLLel nanku BO3MOXHa KpaTKOBpeMEHHas NMoTepsa AoCTyNa K A4pYrviM OBLLMM
nankam mn3-3a nepesanycka NAS-cepB1COB.

RAIDIX=  XPAHWIMIWE NAS WHWUWATOPbI M MIHTEPOEACHI  CUCTEMA  MOHUTOPWHI

OBLME NANKW  NONL3OBATENA MTPYNNBl  KBOTHI

O6wme nanku

lun123 2GiB — 1 RAID EXT4 @opmatMposaTe LUN C03AaTh KBOTY

By

NES v 0 KNWeHTOoB

BoibpaTe NyTs .

65534

65534

CO3AATL OTMEHA

Puc. 78. BugxxeT cosaaHusa obLel nanku ¢ BbibpaHHbIM NpoTokosiom NFS

5. HacTponTe 06Lyto nanky, 3anosH1B NOsS B BUOXKETE.

MapameTp HasHauyeHune

Msa obLen IMsa o6LLen nanku.

nanku

MyTb MyTb K 06Len nanke Ha CX/.

© [nascex 06WMx Nanok Ha ogHoM LUN napametp MyTb AOMKEH
OTNYaThCA, a TakxKe MNyTb 06LLEN Nanku He JOMKEH 6bITb NOAKATANIOrOM
MyTn opyron obuien nanku.

[MpoToKOS Tun NAS-npoToKos1a, MO KOTOPOMY MPefoCTaBIAeTCA AOCTYN K narnke Ha NAS-
cepBepe. BO3MOXHble 3Ha4YeHus:

o NFS — Network File System;
o SMB - Server Message Block;
o FTP - File Transfer Protocol;
o AFP — Apple Filing Protocol.

© O6patvTe BHUMAHWE, YTO ECMIN XOCT Y3KE UMEET CMOHTUPOBAHHYHO
obLyto nanky SMB, To nocne co3aaHma HOBoW nankn SMB Bbl cMOXxeTe
CMOHTMPOBATb €€ Ha XOCTe NPMMEPHO Yepes 5 MnHyT. [NogpobHee cM. B
pasfaene PekoMeHaaLmm 110 PeLLeHno BO3MOXHbIX 1po6iemM (cTp. 228).
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raidix.com

MapameTp

HasHauyeHue

ACUHXPOHHbIN

All squash

Root Squash

Anonymous
uib

Anonymous
GID

BnanmocTb

Tonbko gna NFS
CUHXPOHHDbIN UM @aCUHXPOHHbIV PEXIMM 3aMnMCU B OOLLYHO MarnkKy.

Mpn CUHXPOHHOM PEXMMe BCe M3MEHEHNS cpasy copachbiBatOTCA Ha AMCK, a
onepaLum 3anucK »ayT CBOE ouepean.

[Py aCMHXPOHHOM pexmnme cucteMa 6yhepusmnpyeT AaHHble Ha 3amnuch,
ONTUMMU3NPYS 3aMNCb Ha ANCK.

© V13-3a ocobeHHocTel OC, B aCUHXPOHHOM PeXKmme BO BpeMs 3amnmcu
[aHHbIX 13 bydepa HEBO3MOXHbI OrnepaLmmn ¢ 0bLLEN Nankon,
CBsI3aHHble C €€ OTMOHTMPOBaHNeM (HanpuMep, yaaneHue, nepesarpyska

n apyrue).

0 YMONMYaHWIO: BbIK/TFOYEHO (CUHXPOHHbIN PEXMM).

Tonbko gna NFS.

Bce noakntoueHns (B ToM Umnchne root) K obLLei nanke ocyLecTBAAOTCS OT
aHOHMMHOrO NoMb30BaTenNs.

Mo YMON4YaHNKO. BbIK/THOYEHO.

Tonbko gna NFS.

Mpuv BKAOYEHHOM NMapameTpe Nosib30BaTeNb root Ha KAMEHTCKOM MallnHe
noaKItoYaeTes K 06LLEN NanKe, Kak aHOHMMHbI NMofib30BaTesb.

Mo YMON4YaHNKO. BbIK/THOYEHO.

Npu BbIKIHOYEHHOM MapamMeTpe NpefoCcTaBAseT Nob30BaTeNto root Ha
K/IMEHTCKOM MalllMHe JOCTyN K OOLLIE NankKe, eCnv He BKItOYeH napameTp «All
squashy.

Tonbko gnsa NFS.

ID aHOHMMHOrO NONb30BaTENS, OT KOTOPOro ByayT NATW NOAKKOYEHUS K OOLLIEN
nanke npwu BkAodeHnn All squash nnn Root squash.

BoaMOXKHble 3HadeHns: oT 1 o 4294967294,
o ymonyaHuio: 65534.

Tonbko gns NFS.

ID @aHOHWMHOW rPynMbl, OT KOTOPOW 6yAyT AT NOAKIIFOHEHNS K OOLLIEH nanke npu
BktodeHun All squash nnn Root squash.

BoaMOXKHble 3HadeHuns: oT T Ao 4294967294,
Mo ymonyaHuio: 65534.

Tonbko gna SMB.

Onuma NO3BOMSAET HAaCTPanMBaTb BUANMOCTb OOLLEN Nanku ANs nHMLMaTopa B
CMM1CKe AOCTYMHbIX 06LLIMX peCYpCOB. BO3MOXHbIe 3HAYEHUS:

° Yes — nanka 6byaeT otobpa)kaTbCs;
o No — nanka He 6yaeT 0To6pa)kaTbCs.
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MapameTp HasHauyeHune

WORM (Write  Tonbko ana SMB.
Once Read

Many) Mpw BKOYEHWUM 3TOM ONUMKM NMONb30BaTENb MOXET 3anucaTb daiin, Ho nocne
any

3TOro HE MOXXET €ro USMEHATb NN yaanAaTb ONNTENBbHbIN nepno BpeMeEHN.

° Yes - napaMeTp BKJTHOYEH: CbaVIJ'IbI, 3anncaHHble B Manky, 4OCTYMHbI TOJIbKO A4
YTEHNA N HE AOCTYMHbI AJ1d USMEHEHUA.

[pyrmimn cnosamm, B TEKYLLYHO OBLLIYHD NanKy MOXHO A06aBASTb Gaitfbl

1 Nanku, HoO onepawymn No UX USMEHEHWUIO U YAaNeHUo HeQOCTYMNHbI. 10
YMOYaHNIO, COAEPXKMMOE MNarnku CTaHOBUTCH HEAOCTYMHO AN1A USMEHEHNSA/
ynanexust nocne 1 cekyHabl (WORM Grace period) 1 fo 60 mecaues (R/0
period);

o No — napameTp OTKJTHOYEH.

© Bpemda oTCPOUKM HaYMHAETCS C MOMEHTa CO3aHna Gaitna, NosTomy
€C/M Bbl COBMpPaeTeChb KONMPOBaTb (a1 60NbLLIONO pasmepa,
YAOCTOBEPbLTECH, YTO Y BAC XBATUT BPEMEHW Ha €ro N3MEHEHNE.

© ArpuoyT WORM 06LLel Nanku He HacnenyeTca AN BIOXKEHHbIX B 9Ty
nanky o6LLMX nanok.

© pu pepakTpoBaHWUK NapaMeTpa y CMOHTUPOBAHHOM OBLLEN Nanku, 414
NPUMEHEHNA N3MEHEHWI NMEPEMOHTUPYIMTE Manky.

[OCTb Kpome NFS.
MapameTp onpeaensieT npasa rocTeBOro AOCTyNa K OOLLeN narnke.
JocTynHble 3Ha4YeHNs:
° BbIKNtOYeH — HeT JOCTYMa;

°© TONbKO YTEHUE;
o YteHune/3anucob.

MNMonbsoBatenn/ Kpome NFS.

Mpynnbl MapameTp No3BoMseT Bbi6paTh NMob3oBaTenet U rpynnbl Nonb3oBaTenei obLLeH

narnku, a Takxxe HaCTPOUTb A1 HUX NpaBa AOCTyna.
MNMoapobHee cM. B rnaBe HacTpolika npaB AOCTyrna A/ 101b30BaTes1el 1 rpyn (CTp.

126).

© Npu pepaxkTMpoBaHUM NapamMeTpa y CMOHTVPOBAHHOW O6LLEH nanku, A1s
NPUMEHEHNSA USMEHEHWNA NEPEMOHTUPYIATE NarnkKy.
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MapameTp HasHauyeHune

KnueHTbl Kpome FTP.

Onuna No3BONAET 3a4aTb CMUCOK KITMEHTCKMX yCTpOIZCTB, C KOTOPbIX BO3MOXEH
OOCTYM K Narke.

NHunumaTopbl fobanatoTea no IP-agpecy nam no MMeHu.
Bo3MoXHble npaBa gocTyna:
o [1na BCEX NPOTOKOJOB:
m All - npegocTaBneHve 4OCTyNa BCEM MHULMATOPAM.

o [1na NFS:
m TONIbKO YTEHME;
m YTeHune/3anuceo.
o 1na SMB n AFP:

m 3anpeTuThb;
m PaspewwmnTb.

6. KnnukHnte CO3OATD.

RAIDIX=  XPAHWIMWIE NAS WHWLWATOPbI U MHTEPOEMCE  CUCTEMA  MOHWTOPWHI

OBLME MANKK  NOML30BATENN W TPYNMb KBOTH

Cnncok o6Lwmx nanok

free 10 GiB — 1 RAID XF5  Otgpopmatvposare LUN C034aTb KBOTY

B
sharel / SMB BbIK/MOYEH @ 1 @ 0 0 KNWEHTOB

Co3ath 06uwyo Nanky

Puc. 79. CospaHHas obLas nanka SMB

HaCTpOIZKa rNnpaB AOCTYra AJ1d nofib3oBaTeNnemn u FPYIN

HekoTopble NpaBa A0OCTyNa K 06LLeN Nanke TPebyroT NpeaBapuTenibHon KoHGurypaumn. B GUI ata koHbu-
rypauusa npeactaBfeHa oTAebHO OT CTPaHNLbl CO34aHms 0bLen nanku. B aTon rnaee npeacTaBieHa nH-
(hopMaumst Kak No NpeaBapuTESIbHOM KOHMUIypaLUmm, Tak 1 Mo HaCTPOMKE COOTBETCTBYHOLLMX NPaB AOCTY-
na.

B RAIDIX ecTb 3 He3aBUCUMbIX TUMa nonb3oBaTenen 1 rpynn NAS:

* flokanbHbIn — NAS-nonb3oBaTenb UK rpynna, cosfaHHble B cucteme RAIDIX;
* AD — NAS-nonb3oBatenb unm rpynna u3 cny»>obl katanoros Active Directory;
* LDAP — NAS-nonb3oBaTenb nav rpynna ns cny>xo6bl katanoros LDAP.

Cny>6a kaTanoro oTeevaeT 3a gocTyn NAS-nonb3oBatenen B ceTb, a RAIDIX — 3a npaBa gocTyna nosb-
30BaTenen K 06LLMM nankam.

JlokanbHble NAS-nonb3oBaTtenu v rpynnol

CospfaHue okasbHbix NAS-nonb3aoBatenes v rpynn goctynHo B GUI u CLI (cM. rnaBy Ypas/ieHue nokasisb-
HbIMW 10/1630BaTEISIMU W rpynnamu (cTp. 128)).
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OCcoBeHHOCTU:

* [loctynHble NAS-npoTokonbl: SMB, FTR, AFP.
* [IpoCcMOTp cnncka Nofib3oBaTenen n rpynn goctyneH Ha ctpanuue NMOJIb3OBATESIU U TPYMMMbI, npu
Ha3Ha4veHuKn obLLei Nanke Npas Ansa nonbsoBatenen u rpynn un 8 CLI.

AD-nonb3oBaTenu U rpynnbi

[nsa nonyyenus cnucka NAS-nosibaoBatenent n rpynn n3 AD NOAKNKOYMTE COOTBETCTBYHOLLYIO CNYXX6Y Ka-
Tanoros. MHpopMaLmio 0 NoAKIOYEHNN CM. B rNaBe [TogkaroyeHne AD (cTp. 116).

Ocob6eHHOCTU:

» [locTtynHbin NAS-npoTokon: SMB.
* [IpocMOTp crnncka nosib3osaTenen n rpynn AD goctyneH Yepes CLI. B GUI cnnckm MOXHO YBUAETb TOJb-
KO MpUW Ha3Ha4YeHWM ObLLEe Manke NpaB AOCTyNa A1 NONb30BaTene v rpynm.

LDAP-nonb3oBatenu n rpynnol

[ns nonyyennsa NAS-nonb3oatenesi n rpynnn3 LDAP HacTpoinTe nogkNroYeHne K cnyxxbe kaTanoros LDAP.
NHbopMaLmnio 0 NoakArYeHnn cM. B rnase [TogkntodeHve no LDAP (cTp. 119).

OCOBEHHOCTU:

e locTynHbin NAS-npoTokon: NFS.
* [lpocMOTp cnmncka nonbaosartenen LDAP noctyneH yepes CLI,

MannupoBaHue nokanbHbIx n AD-nonb3oBartenen u rpynn
OcobeHHOCTU MannmMpoBaHUA NTOKalbHbIX U AD-nonb3oBaTenemn u rpynn Cc pa3HbiMK NnpaBaMn JOCTyNna:

Tun nonb3oBarenen Oco6eHHOCTH
AD c npaBamu goctyna AgMUHUCTPaTop ACL raidixcfg.json AD
* ID; B * AD
* NpaBa ID;
foctyna. * M4

B AD xpaHsiTcs ID 1 MMs nonb3osaTens, Npy fobasneHny nonb3osatens B ACL (Access Control List)
eMy npucBamnBaeTcs nokasnbHbIn ID.

Mpu oTKAKOYEeHUN OT AD HEBO3MOXHO aCcCoLMMPOBaTh NoKasbHbIM ID nonb3oBatena u 1D
nonb3osatens B AD Ans NPUCBOEHUS MMEHU, MOSTOMY MOJ/Ib30BaTe b He BYAET OTOHPaAXKaTbLCA B CMIUCKE
nonb3oBaTenen ooLen nanxu.

AD c npaBamu goctyna ToJsibKO YTeHne unu YreHne/3anvch ACL raidixcfg.json AD
* ID; * ID; * AD
* MpaBa * nm4; ID;
focTyna. * NpaBa * UMA.
fJoctyna.

[NpaBa AoCTyna Takux nonb3oBaTenei COXPaHATCA B CUCTEME MpK OTKIKOYEHUN OT AD.

JlokanbHble ¢ NnpaBamu goctyna AamMuHuCTpaTop, ToIbKO ACL raidixcfg.json AD
4dTeHne unu YteHne/3anvce _
e |D; e |D;
* npaBa * NMS;
foctyna. * MpaBa
foctyna.

[aHHble 0 NoKanbHbIX NONb30BATENAX U rpynnax XpaHATCA TOJIbKO Ha CUCTEME.
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YnpaeneHue nokanbHbIMKU NOb30BATENAMM M Fpynnamu

Bam OoCTynHbI cnefyroLLme onepaumm ¢ nokasibHbiMu NAS-nonb3oBaTeNaMu 1 rpynnamu:
* CO3[aHKE;

© /114 Kaxkgoro nonb3osaTens Npy CO3AaHNN CO3LAETCH «OCHOBHASA» FPYMMa C TEM XKE MEHEM,
KOTOpast Ha3Ha4YaeTCcsa 9TOMY Nosb3oBaTento. 3To ocobeHHocTb OC Linux.

* peflaKkTMpOBaHME:

° UBMEHEHWE MapoJid,
°© ,£|,O6aBﬂeHl/Ie N NCKITKOYEHNE N3 TPy,

* yaaneHue.
Nonb3oBaTenu Momck
ohnCena 1001 FhkRdh Rk 2 A2 Tpynne :
..... e

ocHOBHER (8 @ JohnCena

@ administrators V6paTs

[o6asWTb rpynny ANA NoNb30BaTENs

Co30aTh NONBL30BATENS

Puc. 80. NMpumep cekuyuu «MonbsosaTenm»

Bam [oCTynHbI crefytoLme onepaunm ¢ nokanbHbiMu NAS-rpynnamu:

* CO3AaHueE;
* pefaKkTUpOBaHMUE:

o nobaBfieHne 1 yaaneHue nonb3oBaTene;

* yaaneHue.

© [1naynanenns OCHOBHOM rpynbl CHaYana UCKIKUNTE 13 Heé BCex Mosib3oBaTenel, Npruceo-
VB UM Apyrne OCHOBHbIE rpynmbi.
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Fpynnbl romcr
2 JohnCena 1002
"  agdministrators 1003 :
@ JohnCena Y6paTh

Jo6aBnTh NONB30BATENA B CRYOOY

=) J-

Co3/aTk rpynny

Puc. 81. Cnucok nonb3osartenem B rpynne

HasHauyeHre nonb3oBaTeamM 1 rpynnam npas 4ocTyna

B 3aBMcKMOCTM OT NAS-MPOTOKOMA, Bbl MOXETE Ha3Ha4YMUTb NokanbHbix, AD n/munn LDAP-nonb3oBaTenein
W rpynn obLen nanke, ycTaHaBNMBasA AN HUX npaBa AocTyna. CylecTBYHOT ceaytolime BapyaHTbl NpaB
focTtyna:

® TONIbKO YTEHWNE,
* YTEHNE N 3alMnCb,

* AOMWNHNCTPATOP.

AIMUHWUCTPaTOP O6LLEe Nanky MMeeT NpaBa Ha YTeHne/3anmncb M MOXeT HacTpamBaTb ACL daiinoBoi
CUCTEMbI, CMOHTUpOBaB nanky B Windows-cucrteme.

YTO6bl HAa3Ha4YMTL NpaBa ANs AOCTyNa K 06LLen nanke, py CO34aHUM Nu peaakTUpPOBaHUM OBLLEN ManKm
KIIMKHUTE 3HavYeHne napamMeTpa Nonb3osBaTtenu u rpynnbl. B OTKpbIBLUEMCH OKHE Ha3HaYbTe npasa AOCTY-
na NAS-nonb3oBatendam n/unm rpyrnnam.

© Tocne HasHayeHws npaB 419 0BLLEA NamnKX B CNIYCKE NOMb30BATENEN UK TPYMN STON OBLLEN
nanku 6yayT NOKasaHbl TONIbKO NOb30BaTENM AW FPYMMbl, 4151 KOTOPbIX HACTPOEHbI MpaBa A0-
cTyna. YTo6bl yBMAETHL BCEX NOMb30BATENEN UX FPYNMbl, KIMKHUTE 3arpysnTb BCE.
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RAIDIX= aidixcom
RAIDIXE XPAHWIMLWE NAS  VHWLMATOPBI M MHTEPOEACEI  CUCTEMA  MOHWUTOPWHT

OBLUME NAMKKW  MNMONL3OBATENNM MTPYMMNbI  KBOTEI

Cnucok 06Lwmx nanok

free 10 GiB — 1RAID XFS  OT@opmatvposate LUN CO31aTE KBOTY

2
Mms oBLeid nankm

SMB ~ 0&0

BuipaTe NyTe B Beikntover v 0 kerTos
CO3JATb OTMEHA

Puc. 82. BugxeT cosaHma obLel nanku ¢ BbiIbpaHHbIM NpoTokosiom SMB

BeibepuTe nonb3oBaTenei U rpynnbl Nofb30BaTenei Ans pecypca

Monb3oBaTenw rpynnbl l Mowc

JohnCena

OTMEHA MPUMEHWTL

Puc. 83. OkHo ana go6aBneHus rnosibsoBartenen obLein nanku

YnpaBreHne KBoTaMu

Bbl MOXeTe 3aAaTb AN Kaxaoro nokanbHoro nnn AD NAS-nonb3oBaTens o6Len nankn 06beM paspe-
LWEHHOrO ANA UCMOb30BaHUA MecTa. 3TOT 06 bEM Ha3bIBAETCA KBOTOM.

JOMONHNTENBHO K KBOTE Bbl MOXETE 3aaTb OTCPOYKY (grace period) — Nepmno BpeMeHn B MMHYTax Mocre
NCTeveHNA KBOTbI, BO BPEMA KOTOPOIO MOJIb30BaTe/lb MOXET MPOAO/KaTb 3arnmcb B O6LLI,y|-O nanky. [ocne
3aBepueHna BpeMeHNM 3arnncb OCTaHaBJIMBAETCA.

YT06bI CO3AaTb KBOTY:

© 18 cospaHna KBOT Ha UcMob3oBaHue NpocTpaHcTea Ha LUN Heo6Xx0AMMo Hanmumne XoTs 6bl
of[HoOM obLen nanku Ha atomM LUN.
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1. OtkponTe cTpaHuLy NAS > KBOThI.

2. B ceKumm Hy>xHOW 06LLen nanku KnmkHuTe CosaaTtb KBOTY. OTKpPOeTCs NaHenb 419 406aBAEeHMS KBOTbI.

RAIDIX=  XPAHWIMLIE NAS WHWLMATOPbI M MHTEPOEACHI  CUCTEMA  MOHWTOPWUHI nodet ELD node2 eadmin s

OBLME NANKIA  MOMB3OBATENW W TRYMMBl  KBOTHI

Cnucok KBoT

lun 1 5 GIB 451 GiB 1 RAID EXT4 —

NokazaTh 1 06uiyro nanky

@, @,

Bui6paTk Nonb3oBaTened U rpynnsl Nonb3oeatensi

CO3JATb QOTMEHA

Puc. 84. BugeT nob6aBrieHnsa KBOTbI

3. KnukHute BbibpaTb Nosib3oBaTesnen u rpynnbl Nofib3oBaTenen. B OTKPbIBLLIEMCH OKHE OTMETbLTE HYXK-
HbIX MONb30BaTENEN U/UAW FPYNMbl U KITUKHUTE Bbi6paTh.
4. 3apanTe 3Ha4YeHne KBOTbI.

5. KnukHute Co3pathb (Create).

Ha Tekyllel cTpaHuLe oTobpasnTcs nHhopMaLmsa 0 CO3AaHHbIX KBOTax A/15 MoNb3oBaTenemn n rpynm.
B nocnegHem cTtonbLe oTobpa)aeTcs 06beM 3aHATOro MaiaoBoro NPOCTpaHCTBa, B MiB.

YTO6bI HACTPOUTL OTCPOYKY:

0 OTcpoyka HegocTynHa ansg Windows-K/iMeHToB.
JomkHa 6bITb co3jaHa KBoTa.
3Ha4eHne OTCPOUKM MO YMONYAHNIO: 15 MUH.

1. OTkponTe cTpaHuLy NAS > KBOThI.
2. Ans Bbi6paHHoro LUN KAvkHUTE © pAfoM co 3HadeHnem OTcpodka v BBeaMTe 3HadeHne (B MUHYTaXx).

CnUCoK KBOT

lun 1 5GIB 451 GiB 1 RAID EXT4 15 MWH.

@ User_1

CO3048Th KBOTY

Puc. 85. HacTtpoika otcpouku ansa LUN
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Rn I D IE_ raidix.com
[JTABA 9. PABOTA C HULIMATOPAMW U UHTEP®ENCAMM

Pa3gen onucblBaeT OCHOBHbIE acnekTbl paboTbl C annacaMm MHULMATOPOB, MPOCMOTPA YCTAaHOBAEHHbIX
ceccuit, npocMoTpa nHhopMaumm 06 agantepax, npoueaypy HacTpoiku cepamuca OpenSM (ans noaksto-
yeHums no InfiniBand) 1 npoueaypy cosgaHus TapreTta iSCSI.

PaboTa ¢ nHnumaTtopom B DC-cucteme

Mpw paboTe C MHMLUMaTOPa B ABYXKOHTPOIIEPHOM pPEXMME HEOOXOAMMO HAaCTPOUTb YCTponcTBO Multipath.
HacTporka Multipath a4ns pasHbix TUNOB MHULMATOPOB ONMCaHa B JoKyMeHTe «HacTporika OC n nnathopm
BMPTYanusaumm».

YnpaBieHne anMacamMmm nHmumaTopa

© Tonbko ans LUN Tuna SCSI.

Anvac nHnymaTopa — NErko 3anoMUHaKOLLIEECH UMSA, MCEBOOHUM, NMPUCBOeHHOE nHuLmaTopy. B RAIDIX nog
OAHWMM annacom MoryT 6biTb 06beAnHEHbI OAHOBPEMEHHO HECKOBKO NHULIMATOPOB.

AnemeHTbl ynpasnenns Ha ctpaHule MHULIMATOPBI 1 MHTEP®EMChI nosBonstoT BbINONHATL cremyto-
LLiMe onepaunm ¢ MHMLMaTopamMu:

» CosfaHue 1 NpuopuTn3aumnd annaca nHnuymarTopa.
* YaneHune anvaca nHuumnaTtopa.
* [1pOCMOTP YCTAHOBMEHHbIX CECCUN.

CosfaHue annaca nHuumaTopa

1. OTkpoite cTpaHuly MHULUMATOPBI U MUHTEP®ENCHI > UHULIMATOPDI.

2. B cekumnn Anmacbl MHMLMATOPOB KIMKHMUTe Co3aaTb anuac nHuymartopa.

RAIDIX  XPAHWIMLIE NAS  WHWLMATOPbI M MHTEPOEACHI CUCTEMA  MOHWTOPWHI

MHULMATOPBI  AJANTEPBl  TAPTETHI ISCSI QOSMIC  ONTUMM3ATOP SAN

Anuacel UH vmuuaTtopos

Nobasute LUN

CO3[ATb OTMEHA

WmA annaca nHMuuaTopa

Puc. 86. BugyxeT cosgaHusa Annaca nHuumaTtopa

3. B none Nmsa nHnumnaTtopa BBEAMTE NIETKO 3anoMUHAKOLLEECA MMA MHMLIMATOPA.

4. Jlob6aBbTe NHNLMATOP:
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a. Ecnu ceccust ycTaHOBEHa, KNMKHUTE BbibpaTb 1 BbiGepuTe COOTBETCTBYHOLLYIO CECCUIKO UK Cec-
cuu.

© O6partuTe BHUMaHVE Ha KONMYECTBO CECCUM MHMLMATOPa. ECIM CECCUin C OAHOTO MHULMA-
Topa 60/1bllie OHO, ANS BTOPOW 1 MOCNEAYOLLMX CECCUIM K UMEHN MAEHTUdUKATOPa UHW-
LmaTopa Ao6aBnaeTca CyGOUKC C HOMEPOM CECCUM, Hanpumep, «_1».

b. Ecnu ceccust He YCTaHOBJIEHa, BBEANTE yHI/IKaJ'IbeIVI l/I)J,eHTl/Id)l/IKaTOp NHUUmnaTopa:

m WWN - yHuKanbHbIN naeHTndunkaTop nopta Fibre Channel;
m GUID — yHMKanbHbI naeHTndbmKaTop Ansa MHnumaTopa InfiniBand;
m /ON — yHUKanbHbIM naeHTudnkaTop iISCSI-nHMLmMaTopa;

5. HasHaubTe lNpropuTeT anmacy nHmumnaTopa:

o On — NpUCBOEHWE HaMBbICLLErO MPUOPUTETA 3anNpocam OT UHULIMATOPa;
o Off — 3anpocbl BbINOMHAKOTCA NOCAE TOro, Kak 3anpochl MHULMATOPOB C HAUBbICLUMM MPUOPUTETOM
6yayT OOCAYXKEHbI.

6. BkntoumTe cepBmc QoSmic, ecnv nnaHvpyeTe ero Mcnofb3oBaTh. [1oapobHee B pa3aene Hacrpovika
QoSmic (cTp. 145).

7. ns HacTpoWKK AocTyna anvaca MHuumaTopa K LUN (co3aaHma npasBuia MackMpoBaHus), KITMKHUTE
[o6aButb LUN 1 Bbi6epuTe cooTBeTCTBYHOLWME LUN, K KOTOPbIM HEO6XOANMMO HAaCTPOUTL YPOBEHb A0-
cTyna.

© Mpuoputusaumsa nHMLMaTopa NoapasyMeBaeT NPUCBOEHKE 3anpOCcam OT COOTBETCTBYHOLLErO
MHMLUMaTOpa HamBbICLLEro npuopuTeTa. [pn 3TOM 3anpockl, NOCTyNakoLmMe OT 4aHHOrO UHK-
LMaTopa, BbIMOMHAKTCA B NEPBYHO O4epe/lb BHE 3aBUCMMOCTM OT Harpy3kiu CO CTOPOHbI UHK-
LMaTOPOB C 06bIYHbIM MPUOPUTETOM.

© Mpu Hannuum xoTAa 6bl OAHOMO anunaca MHULMaTopa ¢ ykasaHem LUN Heo6X0auMMO ANs Kax-
[10r0 MHMLMaTOpa [06aBUTb anmac MHULMaTopa ¢ ykasaHiem LUN.
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Bri6op pasaenos LUN

O 15 YTeHWe/3anuce
O 4 YTeHWe/3anunce
O |3 YTeHne/3anuce
O Iz YTeHWe/3anunce
O 11 YTeHne/3anuce

1GIB

1GIB

1GIE

1GIB

1GIEB

5128

512B

5128

512B

5128

RAIDIX 5.2.44
raidix.com

DSCOAFTA-BETF-4455-A424- (]

E34ATEFS-3F8F-479E-807A-7 .. (]

5B16E7AD-4904-466B-99C8-... (]
47FATCDF-6DFD-4844-A157-.. @&
8A5024C1-48D9-4CFE-B82F-... (]

OTMEHA BbIBPATH

Puc. 87. OkHo Bbi6opa LUN ans po6aBneHus B anuac

a. [lns HacTPOVKM YpOBHA AOCTYNa anvaca nHuumnatopa K LUN BbiGepuTe ypoBeHb JOCTyNa:

B TO/bKO YTEHUE,;
m YTteHune/3anuco.

8. Knuknute CO3LOATb. Annac nHnumatopa 6yaeT co3aaH.

© ocne cospaHnsa vnn U3MeHeHus npasui MackuposaHua LUN Heo6xoaMMOo MOBTOPHO BbIMOJ-
HUTb CKaHWPOBaHWE YCTPONCTB Ha MHMLUMATOpaXx.

MHMUMaTopoB (cTp. 86).

o Bbl MOXeETe co34aTh anuac nHuumMaTopa U HaCTPOUTb YPOBEHb AOCTYMNa CO CTOPOHbI MHMLMATO-
poB K pasgeny LUN Takxe Ha cTpaHuue LUN. MoapobHee B pasaene [IpaBuia MackupoBaHUs

B cnyyae ecnun anvac nHmumaTopa 1 npaBmao MacKMpoBaHUsa co3faHbl Ha cTpaHmLe LUN, nHdop-
MauuMsa Takxke oTobpasntcs Ha ctpaHuue UHULUMATOPDBI > AlTMACHI MHULMATOPOB.

ToHKas HacTpoWKa NprUopuUTMU3aLmMm

Ecnun 06paboTke 3anNpoCoB OT Kakoro-Mbo annaca nH1umatopa 6bin NPUCBOEH HaMBbICLLIMI NpUOpUTET
(Ha Bknagke MHMLMATOPBI ans napameTpa lNpuoputeT BbibpaHo 3HadeHune [la), s onTUManbHoOW pa-

60Tbl CUCTEMbI MOXHO HaCTpOuUTb crieayroLlime napamMeTpbl:
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MapameTp HasHaueHune

MakcumanbHas  [lapamMeTp NO3BONSAET OrpaHNYMNTb MaKCUMasbHYHO CKOPOCTb 06pabOoTKM 3arpoCcoB
CKOPOCTb OT UHMLMATOPOB, KOTOPbIM HEe MPUCBOEH HauBbICLLIMIA NpuopuTeT, B MiB/sec.

06paboTKM
3anpocoB

BO3MOXHble 3Ha4YeHna — Lesble HeoTpumuaTesibHble YNC/a.

Mo ymondaHuio — 0 (orpaHndeHnii He yCTaHOBNEHO — KOMaH/bl BO BCEX CECCUSAX
VIMEIOT OIMHAKOBbIA MPUOPUTET).

AHanornyeH napameTpy request_saturation Npu HacTporke 13 CLI. Korga sHaveHune
napameTpa request_saturation 60blue 0, ceccnsim 6e3 HamBbICLLErO NpuopuTeTa
rapaHTMpOBaHa CyMMapHasa MakcvMarsbHasi MPOMyCKHas CMOCOOHOCTD,

paBHad 3Ha4YeHnto 3TOro napameTtpa. CecCMaM C HaMBbICLLIMM MPUOPUTETOM
rapaHTMpoOBaHa CyMMapHas MpomnyckHasi CMOCOBHOCTb, PaBHasA PasHOCTH 06LLei
MPOMYCKHON CMOCOBHOCTM CUCTEMbI M 3HAYEHMA STOr0 MapameTpa.

MakcumanbHoe  [lapameTp NO3BOASIET OrpaHNYUTb MaKCUMaibHOE KOJIMYeCTBO OfHOBPEMEHHO
KOIM4eCTBO obpabaTbiBaeMbIx 3arpoCOB OT MHWULMATOPOB, KOTOPbIM HE MPUCBOEH HaNBbICLLMIA
OfJHOBPEMEHHO NPUOPUTET.

obpabaTblBaeMbIX
3anpocoB

AHanornyeH napameTpy command_saturation Npy HacTpowke 13 CLI.
3HayeHne No ymon4yaHuio 4.

MNapamMeTp command_saturation = 0 O3Ha4aeT OTCYTCTBME OrPaHUYEHNI NO
CYMMapHOMY KO/IMYEeCTBY OHOBPEMEHHO 0bpabaTbiBaeMbiXx KOMaH/ B Ceccusix 6e3
HaMBbICLLEro NpuopuTeTa.

Korga sHa4eHre napameTpa command_saturation 6onblue 0, ceccnsam 6e3 HanBbICLLIErO
NnpMopuTETA rapaHTpoBaHa OAHOBPEMEHHAA O6pa6OTKa CYMMapHOro Koinm4ecTBa
KOMaH/[, paBHOIo 3Ha4€HM0 9TOro NnapaMeTpa.

o Ecnn He yCTaHOBNEHO HN OJHOW CECCUM C MHULMATOPaMU, KOTOPbIM He
MPUCBOEH HaVBbICLLNN MPUOPUTET — KOMaHbl BO BCEX CECCUAX UMEIDT
O4MHaKOBbIV MPUOPUTET.

Ec/n 3HadeHne NnapaMeTpa request_saturation paBHO 0, NapaMeTp
command_saturation He IENCTBYET OT Harpy3ku CO CTOPOHbI MHULMATOPOB C
06bI4HbIM MPUOPUTETOM.

HacTpoika napamMeTpoB ocyLecTenaeTcd Ha cTpanuue MHUUMATOPDI B cekumn NapamMeTpbl peanbHOro
BPEMEHM (CM. PUCYHOK HMXKe) nnn npu nomMolum CLI komaHa. Moapo6Hee o CLI B CnpaBodHuke CLI RAIDIX
5.2.4.

NapaMeTpbl peanbHOro BPEMEHW A~

0 @

MaKCMManbHas CKopoCTb
obpaboTky 3anpocos (MiB/s)

MakKCMManbHOoe KOnM4ecTso
0AHOBPEMEHHO 4 @
obpabaTbiBaemMblX 3aNpoCoB

Puc. 88. lNMaHenb «[apamMmeTpbl peanbHOro BpeEMEHU»
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YaaneHwe anunaca nHuumaTtopa

1. OTkpowTe cTpaHuLy UHULUWMATOPBI M UHTEP®ENCHI > UHULIMATOPSI.

2. B cekUm AnMachl MHULIMATOPOB KVKHUTE : B CTPOKE BbIBPAHHOrO anuaca VHALMATOoPa, 3aTeM KIuK-
HUTe YaanuTb.

3. lpwu 3anpoce noareepxxaeHna knnkHuTe YOAJIUTD.

[TpOCMOTpP YCTaHOBJ/IEHHbIX CECCUIA

Ceccus — 9TO yCTaHOBMEHHOe coefiHeHne Mexay CX/ U KNMEHTCKUM KOMMbOTEPOM. [pn 9TOM KITNEHT-
cKas cucTema «BuaHa» ¢ CX/[ 1 HaxoamTcs B CMCKe YCTaHOBNEHHbIX CECCUIA.

J1na npocMoTpa YCTaHOBEHHbIX CECCUIA C y3N1aMu CUCTEMbI (C TEMU MHULIMATOPaMK, KOTOpble He 06bean-
HeHbl B annachl), Ha cTpaHnue MHNLIMATOPLI ncnonbayiiTe anemMeHTbl ynpaBneHus cekuum [pyrue cec-
cum.

[pyrue ceccum

scst_local_tgt node1
scst_local_host
scst_local_tgt node2

Puc. 89. Pasgen «[lpyrue ceccum»

MapameTp HasHauyeHune
QLHJII"S/V:STNOD WWN/ YHUKaNbHbIN MOEHTU(GUKATOP UHULMATOPA:
* WWN — yHuKansbHbIi naeHtudukatop Fibre Channel;
* GUID - yHmKanbHbI naeHtTudukatop InfiniBand,
* |QN — yHUKanbHbIN naeHtTudukatop iISCSI-MHnumnaTopa;
[MopT TapreTta [opT TapreTta, NOCPeACTBOM KOTOPOrO OCYLLIECTBNSAETCH B3aMMOAENCTBME
nHMumartopa ¢ RAID-oMm.
Nmsa yana IM§ y3na, 3a1eMCTBOBaHHOMO B CECCUMN.

PaboTta ¢ agantepamu

[ns paboTbl ¢ aganTtepaMu U nopTamu oTkpoitte ctpanuly MHULMATOPBI MU UHTEP®ENCHI > ALAMTE-
Pbl.

Ctpanuua AOAMTEPBI coaep>Xunt nogpobHyro nHbopmMaLmio 060 BCEX MCMOb3YEMbIX B CUCTEME afanTe-
pax v nopTax:

1. MopTbI iISCSI.

2. AganTepsbl InfiniBand.

3. AganTepsbl Fibre Channel.
4. Apantepbl SAS.

MoMnMO 8TOro, Ha cTpaHuLe AOAMNTEPDI ocyllecTBNSeTCs HacTporika CUHXPOHM3AaLIMM KSLLIEW Y3/10B (CTP.
160) npwn KOHGUrypaumnmnm ABYXKOHTPOIEPHOrO pexxmmMa paboTbl CUCTEMbI MOC/E €€ YCTaHOBKM, @ TakXXe
cepsuca OpenSM npu CUHXPOHU3ALMM Y3M0B UM NOAKTHOYEHUN K MHMLIMATOPY MO KaHany InfiniBand.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CtpaHuua 136/243



RAIDIXE " aidbecom
NHpopmaumsa o noptax iSCSI

NHdopmaunsa o noptax iSCSI npeactaBneHa Ha cTpaHuue AJAMNTEPLI B cekumm MopTbl iSCSI.

RAIDIX  *PAHWMIMILE NAS  WHWLUMATOPHI M MUHTEP®EACHI CWCTEMA  MOHWTOPWHI

MHWUMATOPBl  AJAMTEPbl  TAPFETHI ISCSI  QOSMIC  ONMTHUMM3IATOP SAN

MopTsl iISCSI
ens18 6:f2:34:0d:30:b3 172.16.22.54 255.255.252.0 BrnwoyeH — 1,000 Mb/s
Puc. 90. CtpaHuua ALANTEPBI. Pasgen «MopTbl iISCSI»
MapameTp HasHauyeHune
iMma nopTa msa nopta Ethernet.
MAC MAC-aapec.
IP-anpec IP-agpec, No KOTOPOMY OCYLLIECTBAAETCA AOCTYN K MHTEPDENCY.

Macka nogcetn Macka noaceTu.

Crartyc CTaTyc coefiIMHeHMS C UCMONb30BaHMEM COOTBETCTBYOLLEro nopra Ethernet.
MapaMeTp MOXET NPUHMMATbL CNeyoLIne 3HaYEHUS:

* BrstoyeH — CoeANHEHWE YCTaHOBJ/IEHO;
® Bbiko4eH — COeJUHEHME OTCYTCTBYET.

BO3MOXHble MPUYMHbBI: HEKOPPEKTHOE MOAKIOYEHNE Kabensa Un oTCyTCTBME
3arpy>KeHHoro fpaieepa;

* HenssecTHbII — NMOPT He onpeaeneH.

MNonuTrka PexxMm pacrnpeaeneHnsa Harpyskn Mexy CeTeBbIMU nHTepderncamu,
o6beanHeHNs  06beANHEHHBIMU B OAMH BUPTYasbHbI CKOPOCTHOM KaHarn.

OnuncaHmne BO3MOXHbIX 3Ha4Y€HUI CM. B pasgene HacTpovika ceTeBbIx MHTEPDECOB

(cTp. 180).

CKOpOCTb CkopocCTb coeamHeHuns B Mbit/s.

PaboTta ¢ agantepamu InfiniBand

© pu paboTe ¢ aByxnopToBbIMK aganTepamu Mellanox VPI He UCronb3ayinTe KOHMUrypaLuto, npu
KOTOPOW OAMH NOpT paboTaeT B pexkime Ethernet, a gpyroi — B pexxnme InfiniBand.

NHdopmaumnsa o6 agantepax InfiniBand npeactaBneHa Ha cTpaHuue AOAMTEPBI B cekumn Agantepbl
InfiniBand.
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AganTtepsbl InfiniBand

mix4_0:1 f452:1403:0033:5e91 f452:1403:0033:5e90 Down Disabled 10 Gh/s

Puc. 91. Ctpannua AOAMNTEPLI. Paspen «Apantepsbl InfiniBand»

MapameTp HasHauyeHune

YcTponcTteo:llopT [MapameTp oTobpaxkaeT ums apaiBepa agantepa InfiniBand n Homep nopTa, K
KOTOPOMY MOAK/IKOYEH afanTep.

GUID noprta YHukansHoe nms (Globally Unique Identifier) nopta agantepa InfiniBand.
GUID y3na YHukansHoe nmst (Globally Unique Identifier) anantepa InfiniBand.
CocTosiHMe dusnyeckoe coctosdHme nopta InfiniBand:

* Initializing — NOPT MHULIMANN3MPOBAJICS, HO ELLE He aKTUBEH,;
* Active — dU3nYeckoe coeNHEHNE C NOPTOM YCTAHOBNEHO, MOPT aKTUBEH,;
* Down — (hn3M4eckoe CoeanHEHNE C MOPTOM He YCTaHOBJIEHO.

CraTyc CtaTyc coeMHeHns ¢ ncnonb3oBaHmem nopta InfiniBand:

COEANHEHNA * LinkUp — coefiMHeHWe YCTaHOBNEHO. ATOT CTATyC BO3MOXEH TOMBKO Npy
COCTOAHUM Active,

* Polling — coeIUHEHNE OTCYTCTBYET.

BO3MOXHble MPUYMHbBI: HEKOPPEKTHOE MOAKOYEHNE Kabensa Unmn oTCyTCTBME
3arpy>KeHHoro fpaieepa;

* Disabled — OTCYTCTBYET NOAKIKOYEHNE K MOPTY.

CKOpOCTb CKopOCTb coeanHeHns B [6/c.

PaboTta ¢ agantepamu Fibre Channel

NHdopmauns 06 agantepax Fibre Channel npeactaeneHa Ha ctpanuue AOAMNTEPHI B cekunn AganTepbl
Fibre Channel.

Agantept! Fibre Channel

QLE2562 20:00:00:24:ff:5c:f2:2 21:00:00:24:ff:5c:f2:e2 Down Hen3gecTHan
QLE2562 20:00:00:24:ff:5c:f2:e3 21:00:00:24:ff:5c:f2:e3 Down Hen3gecTHan
ATTO Celerity FC-82EN 20:00:00:10:86:aa:bb:cc 21:00:00:10:86:03:66:e0 Up 8 Gb/s
ATTO Celerity FC-82EN 20:00:00:10:86:aa:bb:cc 21:00:00:10:86:03:66:¢1 Up 8 Gb/s

Puc. 92. MapameTtpbl agantepoe Fibre Channel

[MapameTp HasHaudeHue

Mopenb Mogenb aganTepa.
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MapameTp HasHa4deHue

WWNN YHuKanbHoe nms yana (World Wide Node Name) ycTpoiicTea Fibre Channel.
WWPN YHuKanbHoe nmsa nopta (World Wide Port Name) agantepa Fibre Channel.
Crartyc CraTyc coefiHeHus ¢ ncnonb3oBaHnem nopra Fibre Channel:

COeaINHEHNA

* Up — coefiMHeHne yCTaHOBNAEHO;

* Down — COEIMHEHME OTCYTCTBYET. BO3MOXHbIE NMPUYMHbI: HEKOPPEKTHOE
noaktoYeHne kabens nam oTCyTCTBUE 3arpy>KeHHOMO ApanBepa;

* Unknown — CTaTyC COEMIMHEHUS HE ONpeaeneH.

CKOpOCTb CKOopoCTb coeamHeHuns B [6/c.

3mMeHeHWe napameTpoB aganTtepa Fibre Channel

Bbl MOXeTe MeHsATb NapamMeTpbl aganTepoB Fibre Channel (Tonbko ATTO). Ins npocMoTpa AaHHbIX Napa-
METPOB, a TaKXXe MOJTyYeHUS MHCTPYKLIMM O TOM, KaK UX MOXHO U3MEHUTb, BbINoNHUTE CLI KoMaHAy:

$ rdcli fc celerity modify {-h|--help}

PaboTta ¢ agantepamm SAS

o I'Ioaaep»(MBaeTcg TOJIbKO CUHXPOHN3aUnA K3LLEen 1 NOAKMOYEHNE ONCKOBbIX KOP3WNH.

ViHdbopMaLms 06 agantepax SAS npeacTtasneHa Ha ctpaHule MHULMATOPBI M MUHTEPOEUCHI > AJAT-
TEPbI B cekumn Agantepbl SAS.

© Anantep ATTO SAS MOXHO MCMOMb30BATH TOMKO 4151 NMOAKIFOYEHNS AUCKOBON KOP3UHDI.

Apantepbl SAS
BrAkueH 12 Gbit 0 50:06:05:80:09:08:75:80 0 0
BrAkueH 12 Gbit 1 50:06:05:80:09:0B:75:81 0 0
BrAkueH 12 Gbit 2 50:06:05:80:09:0B:75:82 0 0
BrAkueH 12 Gbit 3 50:06:05:80:09:0B8:75:83 0 0
BrAkueH 12 Gbit 4 50:06:05:80:09:0B:75:84 1 1
BrAkueH 12 Gbit 5 50:06:05:80:09:0B8:75:85 1 1
BrAkoueH 12 Ghit 5 50:06:05:B0:09:0B:75:B6 1 1
BrAkueH 12 Gbit 7 50:06:05:80:09:08:75:87 1 1

Puc. 93. ApanTtepbl SAS
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[MapameTp HasHa4deHue

CocTtosHue CTaTyC CoeiMHeHUs C UCNOoNb3oBaHMeM SAS aflanTepa:
* Bk/toyeH — COefiIMHEHNe YCTaHOBNEHO;
* Bbik/to4eH — COEANHEHNE OTCYTCTBYET.

BO3MOXHble MPUYMHbBI: HEKOPPEKTHOE MOAKIOYEHNE Kabensa Unmn oTCyTCTBUE
3arpy>KeHHoro apareepa;

* HeusBecTHbI — CTATyC COeMHEHNS HE OnpefeseH.
CkopocTb  CKOpOCTb coeanHeHns B [6/c.
Phy ®duanyeckmm kaHan SAS.
SAS-agpec YHuKanbHbIn naeHTndmkatop SAS-agantepa.
MopT Homep nornyeckoro nopra.

Pasbem Homep pursmyeckoro nopra.

HacTpowka napameTpoB iSCSI

BkroueHne v BbikroYeHne nogaep>kkun iSCSI

na BKIOYEHMS/BbIKOYEHMA noaaepxku iSCSI, Ha ctpanunue MHULIMATOPBI U UHTEP®ENCHI > TAP-
"ETbI ISCSI ncnonb3yinte nepexknatoyaTens Bknountb iSCSI. B okHe noaTeepxaeHnsa knnkHute OTKJTHO-
YUThb.

RAIDIXE  XPAHWMWLE NAS  MHWLMATOPHI M MHTEPOEACH CACTEMA  MOHMUTOPWHI node1 @—Dnodez eadmm ii,

MHWLUMATOPHl  AZAMTEPHl  TAPFETBIISCSI NVME-OF QOSMIC  OMTUMW3ATOP SAN

TapreTe! iSCSI

iI5CSI .

TCP nopt 3260 /

iqn.2014-05.com.raidix:target Het — LUN1 - -

caprer IP-anpeca Bee

ISER

MNonb3oearteny CHAP

Puc. 94. MNMepekntoyatenb «BkntounTb iSCSI»

CozpaHune ISCSI-Tapreta

1. OtkpowTe cTpaHuLy UHULMATOPLI U UHTEP®ENCHI > TAPFEThI ISCSI.

2. KnukHute Cospatb TapreT. OTKPOETCS NaHeNb ONA HAaCTPONKM napaMeTpoB iSCSI-TapreTa.

© pvcosgannm iISCSI-TapreTa y6egutech, 4o IQN iSCSI-Tapreta yHuKaneH B Ballei ceTy.
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RAIDIXE  XPAHWIMIIE NAS  WHWLMATOPH M MHTEPOEACH CUCTEMA  MOHUTOPUHT

WMHULIMATOPBI

ADANTEPEl  TAPFETBIISCSI NVME-OF QOSMIC  ONTUMW3ATOP SAN

TapreTbl iISCSI He cozaaHt

ign.2014-05.com.raidix:target. Hert v

Aobasute IP 1Lun

CO3JATH OTMEHA

Puc. 95. Buaxet cospaHusa iSCSI-Tapreta

3. 3anonHuTe obsa3aTenbHble NOAS U KIMKHUTE Cospatb.

MapameTp

HasHayeHue

ma TapreTa

CHAP-
aBTOpM3aund

OunbTp IP

MonHoe nmsg iISCSI-tapreta.

Pexxnm aBTopusaunmn no npotokony CHAP.

[ins obecneyeHnst 6€30MacHOro 4OCTyNna MHULMATOPOB K CO34aBaeMOMY TapreTy, B
none CHAP-aBTopu3sauus (CHAP Mode) onpeaenvte pexxnm aBTopmaaummn CHAP:

* HeT — aBTOpM3aUMs OTCYTCTBYET;

* OAHOCTOPOHHSAS — PEXXMM OJHOCTOPOHHEN aBTOPU3aLMM, TONTBKO MHULIMATOP
«MNpeAcTaBseTCs» TapreTy,

* [1BYyCTOPOHHSIA — PEXMM ABYCTOPOHHEW aBTOPU3aLMW: MHULMATOP
«MpefcTaBsETCS» TapreTy C yKa3aHNeM COOTBETCTBYHOLLErO SIOMMHa 1 Napons,
a noce NOATBEPXKIAEHNS MNOASIMHHOCTN MHMUMATOPa TapreT «MpeACTaBIseTCs»
MHULMaTOPY TakxKe C NpeabsaBIeHneM SorvHa 1 napons.

© B cnyyae ucnonbzoBaHUa PeXXUMOB BYCTOPOHHENR M OLHOCTOPOHHEN
CHAP-aBTOpUW3aLmK, Heobxoammo cossatb CHAP-nonb3oBateneri (cp. 142).

HacTpoika MacknpoBaHus no IP-agpecam ana tapreton iSCSI.

Onuus onpeaenseT npaBwio aoctyna (HO He NpaBMIO BUAMMOCTI) K TapreTy/Tapretam
C OfHOro onpegfeneHHoro IP-agpeca nnn co Becex IP-agpecos.

Bo3MO)XHble 3Ha4yeHus:

* |P-agpec — Tapret OOCTYyneH ¢ ykasaHHoro |IP-agpeca/IP-agpecos;
* Bce — Tapret goctyneH ans Bcex IP-agpecos.

© B cucteMe no yMonyaHuMio YCTaHOBIIEH 3aMpPET Ha [OCTYM KO BCeM Tapretam
iISCSI co Bcex IP-agpecos.
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MapameTp HasHauyeHune

Cnucok LUN  Onuusa nossonseT 4o6aBuTb padaensl LUN, nocTynHble Yepes aToT iSCSI-TapreT.

© pv pabote c Windows-MHULMATOPOM 1 HEOEXOAMMOCTU [JOBABIEHNS
LUN, nameHeHusa ero napaMeTpoB nan yaaneHns TpebyeTcst pasopBaTb
CYLLIECTBYHOLLYKO CECCUIO C MHULIMATOPOM, BbIMOMHUTE HEOOXOANMbIE
[eCTBINA, a 3aTeEM YCTAHOBUTL MOAKIIFOYEHME 3aHOBO.

Onumsa ncnofb3yeTcs TONbKO B pexkxnMe ABycTtopoHHen CHAP-aBTopusaumnn
(ABYCTOPOHHSIA aBTOPM3aLMsa — NPOBepKa NMOA/IMHHOCTH).

JToruH

Onuna NCNonNb3yeTcs TONIbKO B peXXnme OBYyCcTOpoHHeN CHAP-aBTopmnsaLmnm

Maponb
(ABYCTOPOHHSAS aBTOPM3aLMs — NpOBepPKa NMOASIMHHOCTH).

CosfaHve nonbloBatenenn CHAP

B cnydae ncnonbaoBaHuns OAHOCTOPOHHEN nnu [1BycTopoHHen CHAP-aBTopu3aumnmnm Heo6xoaMmMo co3aaTb
MWHMMYM OOHOro nonb3oBatena CHAP.

YT106bI CO3aaTb Nonb3oBaTena CHAP:
1. OTkponTe cTpaHnly MHULMATOPBLI U UHTEP®ENCHI > TAPTEThI ISCSI.

2. KnukHute NonbsoBaten CHAP. OTKpOETCSH OKHO CO CMMCKOM JIOTMHOB W Maposien Nofib3oBaTtenen ans
CHAP-aBTOpUM3aLmm.

[Mone3oBatenn CHAP

anU'Dﬂ'E'S L

[N

AobasnTe CHAP NoANb30EATENA

3AKPbITE

Puc. 96. OkHo «lMonb3osaTtenu CHAP»

3. Yb6eguTech, 4TO AaHHble Nonb3oBaTend ecTb B cnucke. nsa 4o6aBieHna HOBOro Nofib30BaTeNA KIVK-
HuTe [Jo6aBuTb CHAP nonb3oBaTens. B NOABMBLUNXCS NOASX BBEAUTE ero NorkH 1 Naposib Nob30Ba-
Tensa n knnkHuTe Cosaathb.

4. 1nsg npocMOTpa Napons KAMKHUTE < B CTPOKE COOTBETCTBYHOLLIETO NOMb30BaATENSA.

5. YT06bI MOMEHATH MNAapPOSb, KITIMKHUTE iy Bbl6epuTe U3MeHuTb. [1ocne BBeAEHNA HOBOIO NapOs KnK-
HuTe MPUMEHNTD.
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ToHKaa HacTpomnka napameTpoB iISCSI-TapreTos

1. OTkponTe cTpaHnly MHULMATOPBLI U UHTEP®ENCHI > TAPIEThI ISCSI.
2. B cTpoke Hy>kHoro iSCSI-TapreTta KJIMKHUTE : 1 BbIGepuTe U3MEHNTD.

3. B oTKpbIBUWEMCA BUIXKETE KNNKHUTE MNMapamMeTpbl. OTKPOeTCA OKHO lNMapaMeTpbl TapreTa:

MNapameTtpsbl Tapreta ign.2019-
02.com.raidix:target0

Header Digest @
Data Digest @
Initial R2T @
Immediate Data .:| @
Max Recv Data Segment Length 1048576 (@
Max Xmit Data Segment Length 1048576 (@
Max Burst Length 1048576 (@
First Burst Length 1048576 (@
Max Outstanding R2T 32 @

OTMEHA MPMMEHWTE

Puc. 97. OkHo lMapameTpbl TapreTa

MapameTp HasHa4deHue

Header Onuwms obecneymBaeT LENOCTHOCTb 3arofI0BKOB MPU B3aUMOAENCTBUN C YKa3aHHbIM
Digest iISCSI-TapreToM NocpeacTBOM NPOBEPKM KOHTPOSbHbIX CYMM Mpu nepefade iSCSI-
Tpadwuka.

o CRC32C — npwu npoBepke ncnonbayetca anroput™ CRC32C Bbi4ncneHns
KOHTPObHbIX CYMM,;
° BbIkf1. — oNums BbiktoYeHa (Mo yMONYaHuio).

Data Digest  Onuwmsi o6ecnedmnBaeT LENOCTHOCTb AaHHbIX MPY B3aNMOAENCTBUN C YKa3aHHbIM
iISCSI-TapreToM NOCpeacTBOM NPOBEPKM KOHTPOSbHbIX CYMM Mpu nepegade iSCSI-
Tpadwuka.
o CRC32C — npu npoBepke ncnonbayerca anropntm CRC32C BblYUCIEHNA
KOHTPOJIbHbIX CYMM,;
° BbIk/. — onuus BbiktOYeHa (M0 YMOAYaHMIO).
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MapameTp HasHa4deHue
Initial R2T BkkoueHne nnm oTkIrYeHme nepefadm koMaHabl nHnumanmnsaummn Request To
Transfer (3anpoc Ha NOATBEPXKAEHNE), KOTOPas MO3BOSET TAPreTy U MHULMATOPY
[IOrOBOPUTBLCA O NMapameTpax nepegadu.
o Bk
° BbIKJ1. (MO yMONYaHWIO).
Immediate  Onuust NO3BONAET OTNPABNATb TAPreTy AaHHbIE MHMLMATOPA B BUAE YaCTh KOMaHAbI
Data PDU:
o Bkn. — onuus BrtoYeHa (ecnm onuumsa Initial R2T BrAtOYEHa, TO HEMOCPEACTBEHHbIE
JlaHHble NPUHMMALOTCH B NMEPBYO OYepeab);
° BbIK.
o ymonyaHuio: Bkn.
Max Recv MaKkcurManbHbIi 06beM CerMeHTa aHHbIX, KOTOPbIA MOXET 6bITb MONyYeH B OAHOM
Data nakete iSCSI PDU.
Eegrrt]ﬁnt 5TOT NapameTp He AOMKEH NPEBbILWATbL aHANOMMYHbIN Ha MHULMATOPE.
eng
Bo3MOoXHble 3HaueHus oT 512 go 1048576 (No ymonyaHuto).
Max Xmit MaKcuManbHbIn 06beM CErMeHTa AaHHbIX, KOTOPbI MOXET ObITb OTMNPaBfeH B OAHOM
Data naxkeTe ISCSI PDU. 3TOT napaMeTp He O/IKEH NPeBblLLaTh aHaorMYHbIn Ha TapreTe.
Segment  gosyiomHble 3HadeHns oT 512 4o 1048576 (Mo yMonuanmio).
Length
Max Burst ~ MakcumManbHbli 06beM NOMNE3HbIX AaHHbIX B 6aiiTax, KOTOPbI NepegaéTcsa B o4epeam
Length koMaHz SCSI npu 3anmcm Uam YTeHUU JaHHbIX C CUCTEMbI XpaHeH .
BoaMOXHble 3HauyeHusa oT 512 go 1048576 (No ymMonyaHuto).
First Burst  MakcrManbHbIi 06beM AaHHbIX B 6aiiTax, KOTopbl iSCSI-MHULMATOP MOXET nocnaTb
Length CUCTEME XpaHeHust (TapreTy), BbiNonHas oaHy SCSI-koMaHay.
Bo3moykHble 3HaueHust oT 512 no 1048576 (no ymonyaHmto).
Max Ymcno nakeToB iISCSI PDU, koTopble MOMyT 6bITb B Nepefade (Request to Transfer)

Outstanding
R2T

(3anpoc Ha noaTBepaeHwe) Nnepen nonydeHrem PDU ¢ noaTBep)KaeHnem. Hem
60/blLIe 3HaYeHWe - TeM 60SblLE JaHHbIX NepeaaETcs A0 NOYyYeHNs NOATBEPXKAEHNS,
OHaKO YBENMUYMBAETCA BPeEMS A0 OOHAPY>XEHNSI MOTePb.

Bo3MOXHble 3Ha4yeHns oT 1 4o 65535.
Mo ymonyaHuio: 32.

4. Tlocne n3MeHeHnsa napaMeTpa Taprerta knnkHute NMPUMEHUTD.

Ynanexue iISCSI-Tapreta

1. OTkpowTe cTpaHuLy UHULMATOPBI U UHTEP®EUCHI > TAPIEThI ISCSI.
2. KnnkHWTe i B cTpoKe BblGpaHHOro iSCSI-TapreTa, 3aTeM KAUKHWTe YAanuTb.
3. lNpu 3anpoce NOATBEPXKAEHNA KNKH1UTe YOAJIUTD.
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HacTporka QoSmic

© Onuws nnuensnn «QoSmic» HegocTynHa ANA NprobpeTeHns B Bepcun RAIDIX 5.2.4.

© Tonbko and LUN Tvna SCSI.

QoSmic — cepsuc RAIDIX, N0O3BOMASIOWMI ONTUMU3UPOBATL NPOU3BOANTENBHOCTL CX/[ B pamMkax cylie-
CTBYHOLLEN KOHPUTYpaLmWK.

QoSmic, 0CHOBbIBAAChb Ha 3Ha4YeHusax napamMeTpoB «[prnopuTteT» 1 «QoSmic» annaca nHMLmMaTopa v Bbi-
H6paHHOM TWMe NPUNOXKEHUS, aBTOMATUYECKN NPUOPUTUINPYET 3anpoChl MPUNOXKEHUS 1 NOAAEPXKMBAET
MaKCUMaribHbI YPOBEHb NMPON3BOANTENIBHOCTY AN MHUUMaTopa. CepBuC NpeacTaB/eH ABYMA B3anNMO-
3aBUCUMMbIMW MOAYISIMU: OOYYEHUSA 1 PACNO3HABaHWS.

Moaynb 0by4eHums

Bo Bpems 06yyeHma QOSmic CUMTbIBAET C NPUIOXKEHNS, 3anyLLIEHHOMO C UHULMATOPa, CUrHaTypbl — Ornpe-
NENEHHbIE METPUKM, HEOOXOAMMbIE AN MAEHTUDMKALMM NPUNOXKEHUS U NPUHATUSA PELLEHNS O BKITFOYEHUM
NN BbIKTKOYEHWM NMPUOpUTETA 3anpoCcoB MHULMATOPA.

OcobeHHOCTH 06y4eHMa QoSmic:

* B SC-pexxnme BO3MOXKHO 06Y4eHME TOSTbKO OAHOMY MPUNOXKEHWIO 3a pas.

* B DC-pexxnme BO3MOXXHO 06y4eHne ABYM Pas/iMyHbIM MPUIIOXKEHUSM OfHOBPeMeHHO, eciv RAID pac-
MONOXEHbI Ha Pa3HblIX y3nax.

* Ecnv BO BpeMs 06yYeHnst AByM NpunoxeHnsm B DC-cucTeme 6bi10 BbINOHEHO NEPEKITFOYEHNE Y3I0B
(failover), To 06y4eHMe NPUIOXKEHMIO OCTAHOBUTCS Ha HEAKTMBHOM y3ne. locne o6paTHOro nepexto-
YyeHmsa y3noB (failback) oby4yeHne NPUNOXeHNIM NPOAOIXKMTCS Ha 0OOMX y3Max.

* [1nMTENbHOCTb OAHOIr0 NOAHOrO 06yYeHns: 8 yacos nnm 40000 curHaTyp.

* ObyyeHme He MOXET BblITb 3anyLLEHO B CNeAyLWmMX CUTYaLMNSX:

o MpoLecc 06y4eHns yyke 3anyLeH 419 ApYroro NpuioXeHus.
° 3anylLeH NpoLecc pacrnosHaBaHus.
o [1ns BbIGPAHHOrO NPUIOXEHMS paHee yxke MPpoBOANIOCE 06YyYeHMe.

YnpaBneHune obyyeHnem

YTO6bI 3anNyCTUTb 06YYeHNe:

1. Ha ctpaHuue MHULUMATOPBI U UHTEP®ENCHI > UHULIMATOPBI cosgavite anmac uHmuumatopa (Cp.
132), ANst KOTOPOro XOTUTE MCNoNb3oBaTb QoSMic.

© CrnvcoK MHULMATOPOB B MPOLIECCE 06YYEHUA MOXKHO M3MEHUTD.

2. Mepengute Ha cTparnly UHULIMATOPbI M UHTEP®ENCHI > QOSMIC. B BepxHeii NoNoBUHe CTpaHnLbl
0TO6pPa3nTCA CAMCOK annacoB MHULMATOPOB.

3. 3anycTute NpunoXeHne Ha nHuumaTope. YTo6bl CUrHaTypbl MPUIOXKEHUS BblM COBPaHbl KOPPEKTHO,
BO BpemMs 0by4eHns QOSmic MHMLMATOP AOMKEH paboTaTb B PEXXMME BbICOKOWM Harpy3Ku.

4. Bo Bknagke 06y4yeHune knnkHnte OBYHUTb HOBOMY MNMPUTOXEHMUIO. B 0TKpbIBLLEMCSA OKHE MacTepa
YKaXXUTe UMS MPUNOXKEHNA 1 KNMKHUTe [Janee.
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RAIDIXE  *PAHWIMLE NAS  MHWLMATOPH M MHTEPOEACH  CMCTEMA  MOHWTOPMHI node1 @—Dnndez eadmin i

MHULWATOPGI AOAMNTEPEl  TAPTETBI ISCSI QOSMIC  OMTHIMIN3ATOP SAN

Anuackl MHULMaTOpOB AnA QoSmic
u p ,qﬂ Q PacnosHaBaHue

CraTyc BbikAueH
alias1 —_

MNpunoxexwns
Oby4YeEHNE ~

i};}‘i.ﬁb HOBOE NPUNOXEHKNE
B
Puc. 98. CtpaHuya QOSMIC

5. MNpn HEOOXOANMOCTM, 3arpy3nTe UKOHKY MPUIOXKEHNS, KIMKHYB 3arpy3nTb MKOHKY M yKasaB NyTb K
danny. KnukHute Janee.
6. OTMeTbTe MHULUMATOPbI, 415 KOTOPbIX 6yAeT NPOBOANTLCS 06ydeHne, 1 KnnkHuTe OBYYUTD.

© AxryanbHbie gaHHble 0 Mporpecce 06ydeHUs oTobpaxaloTca B pasaene MNporpecc obyyeHus.
AKTyanbHble AaHHble O MPOrpecce 06y4YeHns B CIMCKe NPUIOXKEHMI ByyT 0TOBpaXKeHb! nocse
OCTaHOBKM UM 3aBePLLEHNST OOyYEHNS.

Oby4deHne MOXXHO OCTaHOBUTb, KNkHYyB OCTAHOBUTb OBYYEHWE.

Ecnun oby4deHne 6b1510 OCTaHOBNEHO, MPUIOXEHME BYAET COXPAHEHO N OTOBPAXKEHO B CeKLMM MpnnoxeHns
TONbKO MOCNE TOro, Kak byaeT cobpaHa XoTA 6bl 04Ha CUrHaTypa U NPonaeT 1% BpeMeHu 06yyeHns. YTobbl

NPOAOIIKUTL 0OyYeHMe, HaNPOTMB COOTBETCTBYHOLLErO NMPUIOXKEHUA KIIMKHUTE n BbibepuTe MPOAO0JI-
XUTb OBYYEHUE.

MNocne 3aBepLUeHna 0bydeHuns B cTonbLe MpeaynpexaeHnsa MoryT NosaBUICA CiefyroLLne COOBLLIEHNS:

* CUrHaTypbl MOryT 6biTb HEBEPHbI: MeHee 90% curHaTyp UMeroT OAMHaKOBbIV pa3mep.
* CuUrHaTypbl MOTyT 6bITb HEBEPHbI: HU3Kasi MUHTEHCUBHOCTb MPUIIOXKEHWUS Ha NPOTSXKeHWN He MeHee 50% nHTepBasIoB.
* CuUrHaTypbl MOryT 6bITb HEBEPHDI: CIMLLKOM Masno BPEMEHW NOTPAYEHO Ha O6YYEHME.

TUNbl NPUNOXKEHNA

TWN NPUIOXEHNA B KOMBUHALIMM C HacTpovikamu NapameTpa QoSmic onpeaenseT IpropuTET MHMLMaTopa.
3anycK NpunoXeHus ¢ onpeaeneHHbIM TUNOM yNpaBaseT napameTpoMm [pruopuTer.

Mocne 3aBepLueHns 06y4eHnsa onpeaennTe TUM NPUNoXeHNs:
1. Ha cTpaHunue QOSMIC B cekumm MpunoxeHns BbibepuTe NPUNOXKEHNE, TUM KOTOPOro HY>XXHO onpeje-
JUTb, U KIIMKHUTE . OTKPOETCA NaHenb AN15 yKa3aHWsa napameTpoB.
2. Ha naHenn Bbl6epuTe TUM NPUIIOXKEHUS:

o YXenartenbHoe — npwn 3anycke rnpunoXeHnd BKJIK04aeTCAd |_|pl/IOpl/ITeT NHNLUMaTOpPa,
o HexxenaTenbHoe — Nnpwn 3anycke npunoXeHna BbIK/TKOHaEeTCA |_|pV|Op|/ITeT NHNLUMATOPa,
° BbIKJTHOYEHO — 3anyCK NMpuioXKeHnA He BJIMAET Ha ﬂpVIOpVITeT NHUUMaTopa.

IMNopT curHaTyp

Mocne 3aBepLUEHNS 0BYYEHNS Bbl MOXKETE BbIrPy3WTb CUrHATYPbl MPUIIOXKEHWIA 3 CUCTEMbI /151 ianbHeR-
LLIero MCnonb30BaHWs, Hanpumep, ANa 3arpysky Ha ApyromM cepsepe. YTo6bl BbIrPy3uTb CUrHATYpbl, Ha
cTpaHuie QOSMIC B cekumn MprUNoXKeHUst BbIGEPUTE NPUNOXKEHUS, CUTHATYpPbl KOTOPbIX Bbl XOTUTE Bbl-
rpy3nTb U KNMKHWUTe CKayaTb.
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YT06bl 3arpy3nTb curHaTypbl, Ha cTpanuue QOSMIC B cekumm MpunoxXXeHna Nog CMCKOM MPUIOXKEHUI
KNNKHUTE 3arpy3nTb HOBOE NPUNOXEHME. BbibepnTe NpunoXXeHne, KOTopoe XOTUTE 3arpy3unTb, U KITMKHNTE

OTKPbITb.

© Echvwuwmasarpyxaemoro daiina coBnagaeT ¢ UMeHeM daiinia, KOTOPbIi y)Ke 3arpyskKeH B CUCTEMY,
cepBuc Ao6aBuUT (1) K UMEHM 3arpy>kaemMoro daiina.

RAIDIXE  XPAHWIMLE NAS  WMHWUMATOPHI M MHTEPGERCH  CMCTEMA  MOHWUTOPWMHI

WHULMATOPE  AJANTEPBl  TAPTETHIISCSI  NVME-OF QOSMIC  ONTMMMW3ATOP SAN

Anuacel tHUUMaTopoe A4nsa QoSmic
u p ﬂ,ﬂ Q PacnosHaBaHue

Cratyc BbIKnIouEH

alias1 -
HAYATb PACMIO3HABAHWE

MNpunoxeHus

B  application_one - 100% Cxauare

Tb HOBOE NPpWNOXEHWE

Puc. 99. CurHatypbl npunoxeHust Ha ctpaHuue QOSMIC

MO,D,yﬂb PacCrno3HaBaHWA

MNocne 3aBepLIeHNa 0BydYeHns 1 ornpedeneHnsa TUna NpUIoXKeHna 3anycTuTe pacrnosHaBaHue npuioxe-
HUS. Mofynb pacrnosHaeT NpUIoXKeHNa Nno 6ase CUrHaTyp U pacnpeaensieT Harpysky Ha CUCTeMy, perynn-
pyst MIPUOPUTET 3anNpPOCOB MHMULIMATOPOB.

TakMM 06pa3oM, EC/IN Ha MHMLMATOpPE 3anyLLeHo JKesaTebHOe NPUIOXEHNE, TO CUCTEMa aBTOMAaTUYECKM
BbICTaBAET NMPUOPUTET 3aNPOCOB AJSIA 3TOrO MHMLMATOpa 1 06pabaTbiBaeT ero 3anpochl B NEPBYHO O4e-
peab. ECnmn Ha MHMUmaTope 3anyLLeHO HexenaTesibHoe NPUNoXeH e, 3anpochkl TaKoro MHMLMaTopa obpa-
6aTbIBaOTCA TOMbKO NPUOPUTETHbIX 3aMPOCOB APYTrUX NHULIMATOPOB.

YT06bI 3anyCTnTb paCriosHaBaHNE:

1. HacTponTe NpuopuTeT ANs nHMumnaTopa Uiy anmacos:

a. OTkpouTe cTpannly MHULUUATOPbLI U UHTEP®ENCHI > UHULIMATOPSI.
b. B Hy>KHOM anunace nnun anmacax HactponTe napameTpbl MpuoputeT 1 QoSmic.
B 3aBMCUMOCTM OT NapaMeTPOB, MPUOPUTET AR annaca OyaeT CneayroLmm:
m [MpuropuTeT BKN. 1 QOSMIC BKJI. — MPUOPUTET 3anpoCcoB 415 annaca NnoCTOSHHO BKJTKOYEH, MoKa
C HEro He NosIBNSKTCH CUTHATYPbl Hexxenate/lbHOro NPUNOXeHNUS.
m [puopuTeT BK. 1 QOSMicC BbIK/. — MOCTOAHHbIN MPUOPUTET 3aNpPOCOB ANA annaca Ans nobbix
€ro NpUIoXKEeHNN.
m [TpnopuTeT BbIK. 1 QOSMIC BKS. — NPUOPUTET 3anpoCcoB A/1A annaca BKIKYaeTCA, KOrja ¢ Hero
noaBnaeTca XKesgareibHOE NPUNOXEHNE.
m [IpropuTeT BbikA. 1 QOSMIC BbIKN. — HET NpUOPUTETA 3aMpPOCOB AN anraca ANns bbix ero
MPUNOXEHNNA,

2. BK/vouMTe pacnosHaBaHume:

a. OTkpouTe cTpannLy MHULUUATOPbLI U MUHTEP®ENChI > QOSMIC.
b. KnukHnte HAYATb PACIMO3HABAHWE Ha naHenu cnpaega.
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NVMe-oF

© Onuwa nuuersun «<NVMe-oF» HegocTynHa Anda nprobpeterns B Bepcumn RAIDIX 5.2.4.

© Tonbko ana ERA RAID.

© [napabotbl ¢ DC-cuctemoit Tpedyetcd NVMe-oF He Hike Bepcun 1.4,

© Vicnonbaynte agpa onepaunoHHbIx cucTeM EIRepo ans koppekTHoi paboTbl NVMe-oF ¢ nHULm-
aTopamu nof ynpasnexdnem CentOS.

NVMe-oF — npoTokon AoCTyna 1 nepefadn AaHHblx, pacwmpstowmii NVMe, Tem cambiM obecnevdrBas
cBA3b Ha 6a3e NVMe yepes apyrune coemHeHns, oTanyHble ot PCle. 3TOT MpoTOKON NO3BONSAET NOAKIIHO-
YaTb BHELUHWE XpaHWULLIA OaHHbIX K MHMLUMATOPaM HanpaMyto Uv Yepes KOMMYTaTop, UCNOMb3ys npu
aToM NVMe B ka4ecTBe OCHOBHOIMO KOMMYHUKALMOHHOIO MEXaHN3Ma.

Ona NVMe-oF Bbl MOXETE MCNOob30BaTh B KAYECTBE MHTEPKOHHEKTA

* no RDMA: apganTepsbl InfiniBand B nto6om pexxkume (ib nnm eth);
* no TCP: apantepbl Ethernet n agantepsb! InfiniBand B nto6om pexxmume (ib nnum eth).

Onpepenenus

[MpocTpaHcTBO MMEH (Namespace) — 0O6BbEM 3HEProHe3aBUCKMON NaMSATK, KOTopasi MOXET OblTb OTdMOpP-
MaTMpoBaHa B flormyeckme 6,10ku. KoHuenums cxoxka ¢ LUN.

NVMe Qualified Name (NQN) — naeHTudukatop yaanésHoro NVMe-TapreTta. KoHuenums cxoxa ¢ iSCSI
Qualified Name (IQN)

[NoacncTema (Subsystem) — normyeckmnin 06bEKT, BKKOUAOLLMIA B cebsi MPOCTPaHCTBa MMEH, MpaBuia Mac-
KMPOBaHWS MPOCTPAHCTB UMEH ¥ CMIMCOK MOPTOB A1 COEANHEHNSA C MHMLMaTOopamMu. KoHUEeNUma cxoxa ¢
SCSl-xocToMm.

Pegepan (Referral) — cnvcok nopToB 415 MOMCKa NPOCTPAHCTB UMEH.

ANA

ns paboTbl ¢ NVMe-oF B DC peanunsoBaHa noaaepxxka ANA (Asymmetric Namespace Access) — cTaHaapT
NVMe, 6narogaps KOTOPOMY TapreT MHMOPMUPYET MHMLIMATOP O Hamboee oNTUMaNbHOM MyTKN K 3aaaH-
HOMY MPOCTPAHCTBY MMEH.

HacTpoinka coegnHeHns

OcobeHHocTH nNpu paboTe ¢ NVMe-oF:

* 1nga pabotbl no npotokony NVMe-oF ncnonbayrotea LUN tuna NVMe-oF.

* MackunpoBaHue Mo nHMLMaTopam OCYLLECTBIAETCA Ha YPOBHE NMOACUCTEM.

e QoSmic He Noaaep>XmnBaeTcA.

* HacTpoiika ypoBHSI AOCTyna K NPOCTPaHCTBY UMEH (TOMbKO YTEHME UM YTEHWE U 3aNUCh) ANS UHULN-
aTOPOB He NoAAepP>KMBaeTCH.
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* HacTpoiika npropuTmnsaLmm Harpy3xkmn anas nogcmucTeM He Noaaep KnBaeTcs.

© PexomeHayem Ha oguH HULMATOP pasaaBaTh He 6onee 20 LUN (namespace). Mogpo6Hee cMm.
B rnaBe PekoMeHaaLmm Mo peLeHno BO3MOXXHbIX pobaem (cTp. 228).

YT06bI HacTponTb NVMe-oF:
1. HactponTe noacuctemy:

a. OTkpouTe cTparnLy MHULUMATOPBI U UHTEP®ENCHI > NVME-OF.
b. KnukHute Co3paTb nogcuctemy NVMe-oF.

C. B oTKpbIBLUEMCS BUOXKETE HACTPONTE NapaMeTpbl MOACUCTEMBI.

Moacuctemsl
rdx.nvmeof.sub0 NQN 1.4 v A083EUTE MHIYMATOD Ho6aBnTe LUN
Puc. 100. BugyxeT HacTporku nogcuctembl NVMe-oF
[MapameTp OnucaHwne
VM IM$a moacuCTeEMbI.
NQN NaeHTndurkatop NQN noacnctembl.

Ecnn Bbl ocTaBuTe none MNyCTblM, CUCTEMa aBTOMATUNYECKN NMOACTaBUT
3Ha4eHune.

Bepcua NVMe-  Bepcusa npoTtokona NVMe-oF.

oF Mo ymonyaHwio: 1.4,

NHnumaTopbl Cnucok IP-agpecoB MHULMATOPOB, 4151 KOTOPbIX OyAeT pa3peLlér AoCTyN K
NMPOCTPaHCTBaM UMEH.

MpocTapHcTBa CnMCOK MPOCTPaHCTB MMEH, K KOTOPbIM ByeT paspeLléH AOCTYN C BbIOPaHHbIX

UMEN NHNLUMATOPOB.

d. KnukHute CO30ATb.

2. HacTponTe nopTbl:
a. KnukHute Cosgatb nopt NVMe-oF.

b. B OTKpbIBLLIEMCSI BUIXKETE HACTPOWTE NapaMeTpbl MopTa.

MNopThl

s rdma ipvd 172.16.21.7° + 4420 — He ykasar v [0baBnTh NOACUCTEMBL g

CO3JATb OTMEHA

Puc. 101. Bugxet cosgaHna nopta NVMe-oF
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MapameTp OnucaHwne
2V ma nopra.
Tun Tun nopta

Bo3amoxxHble 3Ha4deHusa: TCP, RDMA.

HenameHsieMbln napamMeTp.

CemencTBo
CeMencTBO aZipecoB nopta — ipv4.
Agipec IP-agpec nopra.
[MopT Homep nopra.
Mo ymonyanuio: 4420.
ID nopta B
besonacHocTb Tun 6e30nacHOCTN CETEBOrO CoOeANHEHMS.
Bo3MOXHble 3Ha4YeHNs:
m He ykasaHo.
m TpebyeTcs.
m He TpebyeTcs.
Mo ymonyaHuto: He ykasaHo.
MoacucTemMbl CnMCOK NoACUCTEM, KOTOpble 6yayT BUAMMbI Ha 3TOM MOPTY.
Pasmep inline-gaHHbIX Pasmep B 6arTax inline-aaHHbIx nopta NVMe-oF.

Ona TCP:

m BO3MOXXHbIe 3Ha4YeHUS: Lesble Ymcna oT 210 0o 231-1 n-1.
m [10 yMOn4aHuto: -1.

Ona RDMA:

m BO3MOXHble 3Ha4YeHns: Lenble Ymicna oT -1 ao 214
m [10 ymMon4yaHuto: 0.

c. KnukHnte CO3OATD.

3. Ona DC-cuctembl: noBTOpUTE Waru 1-2 Ha BTOPOM y3ne 1 HacTtporTte ANA.

MoacucTeMbl, CO3aaHHble Ha OHOM Y3Jle, JOMKHbI UMETb MAEHTMYHbIN aHanor (MMs, MpoCTpaHCTBa
MMEH 1 NpaBunia MacKMpoBaHMs) Ha BTOPOM Yy3e.

HacTtponka ANA

© Onuws nuuensun «<NVMe-oF» HegocTynHa AN nprobpeterns B Bepcumn RAIDIX 5.2.4.

ANA (Asymmetric Namespace Access) — MofieNb A0CTyNa K TOMaM Mo HECKONbKUM KaHanam, ob6ecrneym-
BatoLLIaA OTKA30yCTOMYMBOCTb CUCTEMBI MPY BbIXOAE N3 CTPOSt OCHOBHOIO KaHasa nepefayn agaHHbix. KoH-
uenuua ananormnyHa SCSI ALUA.
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o HekoTopble OC ¢ vHMUMaTOPaMmn MOryT HEKOPPEKTHO paboTaTb C KaHanamMu nepefadv aa-
HbIX 63 Mofenu paboTbl ¢ NyTaMK, NpefocTaBnsemoin ANA (T.e. ¢ active/passive 6e3 active-
optimized/active-non-optimized).

[ns koppekTHoW paboTbl NVMe-oF pekomeHayem Bcerga HacTpavBaTb ANA.

[na ANA ncnonb3yinTe BblAeNeHHbIV KaHa nepeaayun AaHHbIX, A9 KOTOPOro Ha KaxzaoM ysne DC-cucte-
Mbl CO3[JailTe U HACTpPOMTe OTAeNbHbIM NopT unm noptbl NVMe-oF. He ncnonbayinte ana ANA kaHan cuH-
XPOHM3aLMN KILIER UK NKOO0N APYron 3aHATLIN KaHas.

YT06bI HacTponTb ANA:

1. Y6eauTech, 4to Mexay yanamm DC-cnuctembl eCTb BblaeneHHbIn nog ANA KaHan unm KaHanbl.

© pu pabore c aByxnopToBbiMK agantepamu Mellanox VPI He ncnonb3ayinte KOHPUrypaLumto,
Npu KOTOPOWM 0aMH NOPT paboTaeT B pexxume Ethernet, a gpyron — B pexxmme InfiniBand.

2. CospanTe BblgeneHHbln ans ANA nopt NVMe-oF Ha ka)xaoM yane n gobaBbTe B 9TW NOPTbl NOACUCTE-
Mbl.

3. Ha kax oM yane Ha cTparue MHULMATOPBI U UHTEP®EWCHI > NVME-OF KinkHUTe CUHXPOHU3a-
umsa noptoB 1 Bblbepnte nopT NVMe-oF ana ANA.

YaaneHune nopToB M NOACUCTEM

Bbl MOXeETE y4anuTb MopTbl U nogcucTeMsl Ha ctpaHuie MHULIMATOPBI U UHTEP®ENCHI > NVME-OF,
K/IMKHYB Ha : B CTPOKE COOTBETCTBYHOLLErO 06beKTA.

MNepea yaaneHnem nopta yb6eamTeCh, YTO Yy HEr0O HET MOACUCTEM.
YT06bI y6paTh NOACUCTEMBI U3 MOPTA:

1. OtkpowTe cTpaHuLy UHULUUATOPBI U UHTEP®ENCHI > NVME-OF.
2. B cTpoke nopTta KJMKHUTE iu BbibepnTe U3MEHUTD.

3. B cTon6ue MoanucteMbl OTBAXKUTE BCE NOACUCTEMbI, KNWKas Ha
4. KnnkHnte COXPAHUTD.

[locne aToro Bbl MOXETE YAalInTb NOPT Kak 06bIYHO.
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[JTIABA 10. PABOTA C ONTTUMMN3ATOPOM SAN

© Onuws nuuensnn «OnTrMmnzaTop SAN» HeoCTyNHa ANs NpruobpeTeHns B Bepcun RAIDIX 5.2.4.

OntummzaTop SAN — TexHOIorMa BUPTYanmMsaummn, No3BONALLIAA OPraHM30BaTh HECKONBKO OTAEbHbIX
CXZJ B eanHyro BUpTyanbHyto cuctemy. MNpu nomoum ontumMmsatopa SAN MOxHO nogkntodaTs K RAIDIX
TapreTbl, HaxoAsALmMecs Ha BHellHx CX/, 1 oCcyLecTBAATb C HAMK paboTy, Kak C TOKaNbHO NOAKIHOYEH-
HbIMW AncKamu, Hanpumep, co3aaBaTb RAID 1 pa3genst LUN. OntumumzaTtop SAN Takxke MOXeT obecneym-
BaTb BMPTyanuasaumto («npobpoc») AMcKa Kak 6104YHOM0 YCTPOMCTBa 6e3 BHECEHMSA N3MEHEHMA.

Ontummnzatop SAN obnagaeT cneayroLMmn NpenMyLLLeCTBaMM:

* BblCoKas MPOM3BOAMTENBHOCTb 6aarogaps kawwmnposaHuto B RAIDIX.

* [TOoBbILLEHNE OTKA30yCTOMUYNMBOCTM Bnarofgaps co3ganHmto RAID.

* OKOHOMMYHasA OpraHM3auns XpaHeHns AaHHbIX 6e3 MacluTabHbIX 403aKyNOK HEOH6X0AMMOro 060pyA0-
BaHUSA.

[1ns paboTbl ¢ onTMMM3aTopoM SAN TpebyeTcs COOTBETCTBYHOLLAA NNLIEH3NS.

HacTponka nogkntodeHmna SAN

MoakntodeHne BHelHNX CX /1 BO3MOXHO Yeped nHtepdeicobl iSCSI n FC.

PekoMeHayeM HacTpanBaTb anmnachl MHMLMaTopa nepea ncrnosib3osaHnem aaantepos FC pexxknme nHULn-
atopa.

o PeKOMeH,ﬂ,yeM HaCTpanBaTb aJinaCbl MHNLUKMaATOPa nepe NCnosib3oBaHNEM aalnTepOoB.

HacTpoika nogkntodeHns FC

YTO6bI HACTPOUTbL NOAKIHOHEHME onTuMM3aTopa SAN no nHtepdency FC:
1. OTkponTe cTpaHnly MHULUUATOPbBI U UHTEP®ENCHI > ADAMTEPHI.
2. Bkntounte Pexxum nHmumatopa QLogic (pekomeHayemoe 3HaueHne — BKtoYeH):

o OTKJIFOYEH — PEXMM MHMUMATOPa He ByeT BKAKOUEH B IO60M ChyYae.

o OKCKJTO3MBHbIN — PEXUM MHULMATOPa BKIIKOUUTCA NMPUW 3arpy3ke, BbIKIKOUYATCA NPU BKIKOYEHUN
peXknMma TapreTa 1 BKIKOYMTCS 06PaTHO NpU BbIKTKOYEHUN PEXMMa TapreTa.

o [1IBOMHOW — pexKnm nHULUMaTopa 6yfeT BKAKOYEH. PexxnM Tapreta MOXeT 6bITb BK/IHOYEH MO HEOH-
XOOAMMOCTW.

° BKNtOYEH — peXxxMM nHnumMaTopa BCeraa BKITFOYEH.
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WHWUMATOPbI ~ ABAMTEPBI  TAPTETHI ISCSI

XPAHWUNWLLIE

WHULMATOPbI N MHTEP®EWCHI

NVME-OF  QOSMIC

MopTel iISCSI
enp1s0fo 00:25:90.74:a2:72 172.16.22.16
enp1sof1 00:25:90.74:a2:73 -
ibo a0:00:02:08:fe:80:00...  —
AganTtepsl InfiniBand
mix4_0:1 0025:90fF:fF17:20b1

Agpantepel Fibre Channel

ATTO Celerity FC-84EN
ATTO Celerity FC-84EN
ATTO Celerity FC-84EN

ATTO Celerity FC-84EN

ApanTtepbl SAS

20:00:00:10:86:02:94:3¢

20:00:00:10:86:02:94:3d

20:00:00-10:86:02:94:3e

20:00:00:10:86:02:94:3f

CHUCTEMA

ONTUMIW3ATOP SAN

2552552520 BrntadeH

— BblkntayeH

— BblkntayeH
0025:90ff:ff17:2000 Down

21:00:00:10:86:02:94:3¢

21:00:00:10:86:02:94:3d

21:00:00:10:86:02:94:3¢

21:00:00:10:86:02:94:3F

MOHUTOPWUHI

Polling

up
Down
Down

Down

RAIDIX 5.2.44
raidix.com

nodel "/ g, Node2 e admin ili

OpensM

Pexum MHWUMaTopa

BraroyeH
1,000 Mb/s QLogic v @

10,000 Mb/s BriknoueH

10 Gb/s

8 Gb/s

HeuspectHas

HeuspectHas

HeunspectHas

Puc. 102. Bbibop pexuma nHuumatopa QLogic

© Anantepbl FC ATTO Celerity nput BKIKOYEHUM pexKMMa MHULMaTOPa MOTYT paboTaTh U B Kade-
CTBE TapreTa, M B Ka4eCTBe MHULMaTOpa. Hy>XHbI pexxnm paboTbl KOHKPETHbBIX MOPTOB MOXK-
HO 3afaTb B MHTepdelice kKoMaHaHOW cTpoku (CLI).

reTa.

© Anantepbi FC Qlogic Npy BKIKOYEHHOM PEXUME UHMLMATOPA He MOTYT BbINOJIHATL POSb Tap-

3. KnukHute Pexxnum nHmumatopa Celerity. OTkpoeTca okHO HacTpoika pexuma nHuynatopa Celerity.
4. BkntounTe pexxnm nHnumatopa Celerity. OTKpoeTca cnncok AocTynHbIxX agantepos FC Celerity.

5. OTMeTbTe afanTepbl, ANs KOTOPbIX B6YAET BKIKOYEH PEXUM MHUUMATOPA. ECAK pexxmnm nHuumaTopa
BK/IKOYAETCA 14 BCeX afanTepos, BKIAKOYNTE ONuUnio BKIOUYMTL peXxuM nHuumnatopa A Bcex agan-
TepoB. KnukHute NMPUMEHNTD.
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HacTtpoiika pexuMa uHnymatopa Celerity

Pexim WHKUWMaTopa Celerity .:| @

BKAHYWTE pexiinm WHMLWaTOPpa Ana BCeX adanTepos

ATTO Celerity FC-B4EN 20:00:00:10:86:02:94:3c 21:00:00:10:86:02:94:3c Up

ATTO Celerity FC-84EN 20:00:00:10:86:02:94:3d 21:00:00:10:86:02:94:3d Down
ATTO Celerity FC-84EN 20:00:00:10:86:02:94:3e 21:00:00:10:86:02:94:3e Down
ATTO Celerity FC-B4EN 20:00:00:10:86:02:94:3f 21:00:00:10:86:02:94:3f Down

OTMEHA MPUMEHWTb

Puc. 103. BkntoyeHue pexxnma nHuymnatopa Celerity

6. OTkpoiiTe cTpannLy UHULUMATOPBI M UHTEP®ENCHI > ONMTUMUIATOP SAN.

7. Hangnte B Tabnamue Toukn noakntoueHns SAN Hy>KHYHO TOUKy noakatodenns FC. KnukHuTe 2 U KIMK-
HUTe BbibpaTb TapreTbi.

RAIDIX  xPAHWIMWE  NAS  WHALMATOPH M MHTEPOEACH  CMCTEMA  MOHUTOPUHI node1 ELD node2 eadn’lln by
P Le

WMHALWATOPHI AOAMTEPBl  TAPTETHI ISCS NVME-OF QOSMIC  ONMTUMM3ATOP SAN

Touku NnoaknueHUsa SAN

FC 21:00:00:10:86:02:94:3¢ - - - —

.03A3Te TOUKY NOAKN

18 SAN (Tonsko Ans ISCSI) BbIBpATh TapreTsi

SAN TapreTsl

Puc. 104. Boibop Touku nogkntoyenus FC

8. B OTKPbIBLLIEMCS OKHE OTMETbTE HY>XXHble TapreTbl 1 KNMkHUTe BBIBPATD. [Npn 3anpoce nameHeHna
TapreToB KNnkHNTe UBMEHUTbL. KonnuyecTBo A06aBNEHHbIX TAPreToB Npy 9TOM 0TOOPA3nTCA B COOT-
BETCTBYIOLLEW AYelike Tabnuubl ToOYkn noakioveHnsa SAN.

9. [1n51 TOro 4To6bl A06ABUTL ANCKM, KITMKHUTE & B KOHLE CTPOKM COOTBETCTBYIOLLErO TapreTa U KNMKHUTE
Bbi6paTb Ancku.

10. B OTKPbIBLUEMCH OKHE OTMETBTE HY>KHble ANCKM 1 KNMKHUTE BbIBPATD.
11. [lobaBneHHble AMCKM 0ToBpassaTca B cekummnm SAN ancku, a Takxke Ha ctpaHnue XPAHUITULLE > Ob30P
B cekumum Aunckn 1 Ha ctpanuue ANCKW B cekummn SAN ancku.

HacTpoinka nogknodeHmna no iSCSI

© 4ro6bl B KayecTse SAN-Tapreta fo6aBUTb iISCSI-TapreT, okoumnTe Ha Hém CHAP-ayTeHTUdUKa-
LMHO.
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1. OtkponTe cTpaHuuy MHUUUMATOPBLI N UHTEPDEWNCHI > OMTUMU3ATOP SAN.
2. KnukHute Cospgatb Touky noakntodeHnsa SAN B cekumn Toukn nogkioyeHnsa SAN.

RAIDIXE  XPAHWUIMLE NAS  MHWLMATOPbI M MHTEPOEWCHl  CMCTEMA  MOHWUTOPUHI @ node1 e admin i—la

MHULWATOPI AOANTEPBl  TAPTETHI ISCS QOSMIC  ONTUMW3ATOP SAN

Touku nogxkno4eHus SAN

FC 21:00:00:10:86:02:94:3¢ — — — —

I-C-:B:La’r TOYKY NOAKNYEHMUSE SAN (TONbKO Ang iSCS :I

SAN TapreThl

Puc. 105. CospgaHune Touku nogkitoveHms SAN no iSCSI

© Mopr no ymonuanuio ans noaxatodeHns no iSCSI: 3260.

3. B oTKpbIBLUEMCS MHTepdence co3aaHms ToUkm noaxktodeHns iISCSI ykaxunTe IP-agpec iISCSI-TapreTta u
NOPT AN5 NOAKOYEHUSA U KNMKHUTE CodpaTb. Co3haHHasa ToYKa NOAKIOYEHNS A06aBUTCA B TabAMLLY.
4. KNUKHUTE & U Bbl6epuTe BbibpaTb TapreThbi.
. OTMEeTbTE HY>KHble TapreTbl U KNMKHUTE BbibpaTb. [py NOATBEPXKAEHUM NSMEHEHWS TapreToB KINKHK-
Te UaMeHnTb. KonnyecTBo 406aBNEHHbIX TapreToB NMpu 3TOM OTOH6PA3ATCA B COOTBETCTBYHOLLEN AYel-
Ke Tabnuubl Toukn noakntodyeHms SAN.
6. B cekumm SAN TapreTbl 0TO6pas3aTcs Ao6aBNeHHble TapreTbl. YT06bl 406aBUTb AUCKM, KIMKHUTE i B
KOHLIe CTPOKM COOTBETCTBYHOLLIErO TapreTa 1 KNMKHUTE BblbpaTb AUCKMW.

7. B OTKpbIBLLIEMCSI OKHE OTMETbTE HYXXHble ANCKM N KNNKHNTE BbibpaTtb. [lo6aBneHHble AMCKN 0TOOpa-
3a7cs B cekumm SAN ancku, a Takxke Ha ctpaHuue XPAHUJTULIE > OB30P B cekumn Qnckn 1 Ha cTpa-
Huue JVNCKW B cekummn SAN amMcku.

a1

O6beanHeHmne SAN-gmckoB B DC-cucteme

B DC peannaoBaHa BO3MOXHOCTb fj06aBneHna SAN-AMCKOB TOMbKO Ha OAHOM 13 y3110B. Ha BTOpoM y3ne
JIOCTYN 1 yripaBneHne aSTUMM IMCKaMM OCYLLIECTBAAETCS Yepes NpoLeaypy 06beanHEHNS.

Y106bl 06beANHNTE SAN-AMCKM B DC-pexxmme:

1. HacTponTe Touky nogknrodeHns FC nnm iSCSI Ha 0gHOM 13 y3/10B, Bbl6epuTe Hy>KHble TapreTbl 1 SAN-
JINCKN B COOTBETCTBUW C pasaenomM Hactpovika noakaroyeqHns FC (cTp. 152) wnu HacTpovika noaK/Iro-
yeHus no iSCSI (cTp. 154).

2. Ha BTopom y3ne gobasbTe SAN-TapreTbl FC mnm Touky nogxkntodeHnsa n SAN-TapreTbl iSCSI.

3. KnukHuTE & B CTPOKe Hy>HOro SAN-TapreTa 1 KNnkHUTE BblbpaTb TapreT Ha yAanéHHOM y3ne.
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RAIDIXE  xpaHUMMILE  NAS CHCTEMA  MOHWTOPUHT node1 |?| [ | node2 eanmln Ak
®Le

HHHLMATOPY ASANTEPHI TAPTETHI I5C5 NVML-OF  QOSMIC  ONTHMMBATOR SAN

Touku nogknodeHUs SAN

FC 10:00:00:10:86:03 63 De 1 Taprer SMCK — -

SAN TapreTsl

F 21:00:00:10-86:03:66:20 10:0000:10:8603a 12k — ]
=} Buibpate gucxm
SAN amckm BuifpaTe TapreT Ha yAanEHHOW yane
K Yazanwte

Puc. 106. Bbi6op TapreTa Ha yfanéHHOM y3re

4. B OTKpPbIBLUEMCSH OKHE OTMETbTE HY>KHbIN TapreT Ha YAaNEHHOM y3e U KNnkHUTe BbibpaTb. [ocne ao-
6aBeHNs TapreTa BCe pacnonoXeHHble Ha HeM SAN-AMCKK ByayT AOCTYMHbI HAa BTOPOM Y3/1e M 0TO6-
pasatcd B cekumn SAN gucku, a Takxke Ha cTpanule XPAHWUITALLLE > OB30P B cekumn ucku 1 Ha
cTpanuue INCKW B cekumm SAN gucku.

RAIDIXE  xPAHAIMWE  NAS  MHWLMATOPH M MHTEPOEACHT  CUCTEMA  MOHUTOPUHI nodet Mnndez eadmin b

WHWUMATOPEl  AJAMTEPBl  TAPTETHIISCSI  NVME-OF QOSMIC  ONTHMMW3ATOP SAN

Toukun nogxaoyeHns SAN

172.16.21.148:3260

isCsl 1 Taprer 10 anckos - -
Cozpa 1KY NOAKNIOYEHU TONBKO AN i
SAN TapreTbl
iSCsI ign.1986-03.com.ibm:2145 strowizev7000.n._. 172.16.21.148:3260 10 auckos (]
SAN auckmn
ign.1986-0: ibm:2145.5trowi... 17 107GB 2145 mpathr 6005076802818e51¢0000... (]
18 107GB 2145 mpaths 6005076802818¢51¢0000... L
19 107GB 2145 mpatht 6005076802818e51¢0000.. L]
20 107GB 2145 mpathu 6005076802818e51¢0000... (]
21 107GB 2145 mpathv 6005076802818e51¢0000... (]
iqn.1986-03.com.ibm:2145.strowi... 22 107GB 2145 mpathw 6005076802818e51¢0000... (]

Puc. 107. SAN-guckn Ha BTOpOM y3ie nocie 06beguHeHUs

5. MNoBTOpUTE Npoueaypy oobeanHeHns ans scex SAN-TapreTos.

CospgaHune npokenpyemblx LUN

Ha 6a3e nobaBneHHbix SAN-anMcKoB MOXHO co3gaBaTb RAID u pasgensi LUN. Kpome aToro, Bbl MOXeTe
cozfaBaTb npokcupyemble LUN.
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© HaoaHom SAN-grcKe MOXKHO CO3AaTh TOMBKO OAWH NpoKeupyeMblit LUN.

YT06bI cO3AaTb NPOKCcKMpyeMblt LUN, BOCNOAb3YyIMTECh OAHMM M3 CMOCOH0B:
* Ha cTtpaHunue XPAHUJTULLE > CTTMCOK LUN:
1. B cekumm MNpokcupyemble LUN knnkHuTe Cospatb npokcupyembiin LUN.
2. B OTKpbIBLUEMCHA BUOXKETE HACTPOMTE NapaMeTpbl Npokcmpyemoro LUN:

m Vima LUN.

m Pasmep LUN.

m Pasmep 6/10Ka.

m [JOCTYNHOCTb MHMLMATOPAaM.

3. KnukHute CO30ATb.

e Ha ctparnue MHULUWMATOPBI MU UHTEP®ENCHI > ONTUMW3ATOP SAN:

1. B cekummn SAN ancku B ctpoke SAN-OMCKE, Ha KOTOPbIM Bbl XOTUTE CO34aTb nNpokcupyemblin LUN,
KAMKHUTE & 1 BblibepuTe CosaaTtb npokcupyembiii LUN.
2. Cnepyte ykasaHusaM Bu3apaa.

[MpocMOTp M ynpaBreHne npokecupyembimMm LUN ocylecTBnseTcsa Ha cTpanuue XPAHUITULLE > CTTUCOK
LUN.

YaaneHue Todek nogksirodeHmna SAN

Bbl MoxeTe yaannTb aobasneHHble SAN-amncky, SAN-TapreTbl 1 SAN TOYKM NoAakNoYeHus. [ns aToro
KIMKHUTE : B CTPOKE OOBbEKTa, KOTOPbI XOTUTE YAANUTb 1 BblbepuTe Y 4anuTb.

i Mpw yoaneHnu Toukm nogkaodeHna SAN, aBToMaTU4eckn yaanaroTCa CBA3aHHbIe C HUM Tapre-
Tbl 1 guckn. Mpu atom npokempyemMble LUN, a Takxxe RAID n LUN, co3gaHHble Ha SAN-Ouckax,
He yOansatoTCs M aBTOMATUYECKN MOABATCA B CUCTEME MPW NOCNeAyroLEM A0H6aBNEHNN TOUKM
NOAKIIFOYEHNA.

Ynanutb npokeupyemble LUN MoXHO Ha cTpaHuue XPAHUJTULLE > CMTMCOK LUN.
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[TTABA 11. HACTPOVKA MAPAMETPOB CUCTEMb

HacTpoika napameTpos cuctemMbl B RAIDIX 5.2.4 ocyllectengeTcs Ha ctpanuue CUCTEMA. B rnase npea-
CTaBMIEHO NOAPOOHOE OMMCaHME CNeayroLLIMX BO3MOXXHbIX OnepaLmii:

1. PaboTa ¢ yanamu.

. HacTpoiika ceTeBbIX NapaMeTpoB CUCTEMBI.

. PaboTa ¢ nuueHsmen npoayKra.

. HacTtpoiika yBeioMNIEeHN O COCTOSAHUN CUCTEMBbI.
. PaboTa ¢ KoH®Urypaumern cuctemsi.

. HacTpoiika BpemeHu.

. YNpaBneHue CUCTEMHbIMW NMOb30BaTENSAMM.

. YNpaBneHue CUCTEMHbIM UCKOM.

OOyl WN

PaboTa ¢ y3namu

PaboTa ¢ yanamu ocyllecTBnsaeTcs Ha ctpaHuue CUCTEMA > Y3JIbl. Bam gocTynHbl cneayroLme onepa-
Lnn:

. [TpocMOoTp MHbopMaLmm 06 y3nax CUCTEMbI.

. ABTOMaTM4ECKOE NepeksTtoYeHNe y3/10B.

. Py4Hoe nepekntouenme y3nos n murpaums RAID.

. [epesarpyska v BbIK/IFOHEHWE CUCTEMDI.

. KoH®urypaumsa AByXKOHTPOINEPHOMO pexmma.

. Py4Hoe nepekstodeHne cncTeMbsl B OAHOKOHTPOSUIEPHBIN PEXNM.
. BbIktoueHne ABYXKOHTPOJISIEPHOIO pexXmma.

. HacTpoiika nctouHmka 6ecnepebonHoro NMTaHns.

OO O wWwN =

KoHpurypaumsa DC-cnuctemb

Nepefn Ha4danom HacTponkm DC-cnucTembl:

1. YCTaHOBUTE CUCTEMY.
2. No6aBbTe Gainn(bl) NMLUeH3ui (CM. OKYMEHT MHCTpyKums no ycTaHoBke RAIDIX 5.2.4).
3. MoaknroumTe y3nbl K AMCKOBbIM KOP3WHaM 1/Wnin ToMaM rmnepem3opa.

YTob6bI CKOHDUrYpUpoBaTb cucTeMy B DC, HacTpouTe ceThb heartbeat (cTp. 158) n, Npyu HEOGXOAUMOCTMH,
CUHXDOHM3aUMIO KaLwer y3a08 (cTp. 160) n cuHxpoHusaumro Persistent reservation (ctp. 164).

© Mocne koHbUrypaumm DC, co cTpaHuLbl CUCTEMA > Y3JTbl 04HOIO 13 Y3/10B MOXHO NepenTu B
BeO-MHTepdERC Apyroro yana, KNvkHyB ero Ums B cekumm Yansbil.

HacTpoika ceTu heartbeat

Bbl MOXeTe HacTpouTb heartbeat yepes Ethernet.
OcobeHHOCTH, TpeGOBaHNSA N OrpaHUYeHNs HacTporikK heartbeat:
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* [lepeq HAaCTPONKOM 03HAKOMbTECH C TPeOOBaHUSAMN 1 MHDOPMaLMEN B rNaBe HacTporika CeTeBbIX MH-
Tepgericos (cTp. 180).

* ECnn Ha 0AHOM M3 y3/10B A/19 O6LLEN Nanky HaCTPOeHbl Nofib3oBaTenu 13 Active Directory, HacTporka
heartbeat n cosaaHne DC 6yayT HEBO3MOXXHbI.

B aTOoM cnyyae HacTporTe AD Ha yane 6e3 AD nnm oTktoumte AD Ha yane ¢ AD.

» CoefnmHeHne heartbeat Mexay yanamum JOMKHO 6bITb BbIAENEHHBIM U NPAMbIM (TOYKa-TOYKa, point-to-
point).

* [pw paboTe ¢ AByxNopToBbIMKU aganTepamum Mellanox VPI He ncnonbayinTe KoHMOUIypaumto, npu KoTo-
POV OAMH NOPT paboTaeT B pexxnme Ethernet, a apyroit — B pexxume InfiniBand.

Bbl MOXeTe HacTpouTb heartbeat HeckonbKMMK cnocobamu:

* ycnonbsosartb BugkeT Hactpontb DC Ha cTpaHunue CUCTEMA > Y3J1bl;
* ycnonbsoBathb B13apg HACTPOUTL DC Ha cTpaHuue CUCTEMA > Y3J1bl,

YT06bI HACTPOUTL COeANHEHME heartbeat ¢ NOMOLLIbIO BUAXKETa:
1. HacTpowTe ceTeBOM MHTEpdENC Ha NEPBOM Y3e:
a. OTkponTe cTpanmly CUCTEMA > Y3JIbl.

b. B cekunm MNMapamMeTpbl ceTeBbIX MHTEPHENCOB B CTPOKE MOPTa, KOTOPbI MAaHUPyeTCst MCMOSb30-
BaTb [/18 coeiMHeHNA heartbeat, kKnvkHWUTE : 1 BbiGepuTe M3MeHUTb. OTKPOETCS BUIKET ANA pe-
NaKTVPOBaHWSA CeTEBbIX HACTPOEK Y3Na.

MapaMeTpel ceTeBbIX UHTepdelicoB

ens1s Brnroven 1.000 Mb/s .:| 172.16.22.143 255.255.252.0 1500

NPUMEHUTH OTMEHA

Puc. 108. HacTpoliika ceTeBbix NnapaMeTpoB UHTepdelica Ana coeanHeHus no heartbeat

C. YCTaHOBMTE NepekitodaTesb BKAKYeH B MO3MLMIO BKIL., lafiee B COOTBETCTBYHOLLIME MOMNA BBEAUTE
IP-agpec ceTeBOro nHTepdenca n Macky noaceTu. JononaHUTENbHYO MHMOPMaLIMIO CM. B pasaene
HacTpovika ceTeBbix nHTEPEKicoB (cTp. 180).

© P-agpeca ceTeBbIx UHTEPHENCOB 060MX Y3M0B [O/MKHbI 6bITh U3 OAHON MNOACETH.

d. nsa coxpaHeHuns HacTpoeK KnnkHuTe MPUMEHUTD.
2. MNoBTopuTe War 1T Ha BTOPOM Y3ne.

3. CospganTe DC:
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a. B uHTepderice ntoboro n3 yanos otkponTe ctpaHuly CUCTEMA > Y3Jbl.

b. Mopa cekumern Y3nbl knkHMTe HactpouTb DC. OTKpoeTcs BUAXKET ANs A06aBNEHNS HAaCTPOeK yaa-
NEHHOTO y3na.

RAIDIX=  XPAHUAWIIE NAS  WHWLUMATOPbI M UHTEPOEACE CMCTEMA  MOHWTOPWHI

V3Nl CETb  JIMUEH3MA  YBEAOMMEHWA  BOCCTAHOBNEHME KOHOUIYPAUMI  HACTPOWMKWM BPEMEHM  MOML30BATEAN  CWUCTEMHEIA AMCK

Y3nbl

— node1 — @ 1 3arpyxeH @ VicnpaeeH ® 0K — BkntoueHo v

Hactpouts DC

¥haneHHsl i Y ganeHH.li [P NokansHeii 1P Monk3oeaten Mapones

CO3JATE OTMEHA

Puc. 109. Bugxet gns HacTpounkn DC

c. BBegute IP-agpec heartbeat-nHtepderica yaanéHHoro yana, onpeaenénHbii Ha 3 ware, v KInKH1uTe
CO3[ATb.

MHbopMaLMs 0 BTOPOM y3e NOABUTCA B CEKLMM Y31Tbl (CM. PUCYHOK B CEKLIMMN HIKE). O60MM y3nam
6yAeT aBTOMaTUYECKM MPUCBOEH MAEHTU(MMKATOP, OToGpaxatoLmitcsa B ctonéue ID.

4. [1pn HEOBXOAMMOCTH, BKIKOUMTE CUHXPOHM3aLmMIo Persistent reservation.
Moapo6Hee 06 310N DYyHKUMKN B pasaene CruHxpoHu3aLms Persistent reservation (ctp. 164).

HacTpoika CUHXPOHMU3ALNN KSLLEN Y3108

[1nsa KoppekTHOWM paboTbl DC-CMCTEMbI HACTPONTE TapreTbl 4151 CUHXPOHU3ALMN KILLEN Y310B Ha KaXK10M
y3ne. [Ina cuHXpoHM3aLmm aocTynHa ceTb InfiniBand, npoTokonbl iISCSI 1 SAS.

TpeboBaHKs, 0CO6EHHOCTH N PEKOMEHJALMM HACTOMKM CUHXPOHU3ALIMMN Y30B:

* [lepen HaCTPOWKOM 03HAKOMbTECH C TPEOGOBaHMAMM 1 MHDOPMaLMEN B rnaBe HacTpovika ceTeBbIX MH-
Tepgericos (cTp. 180).

* [pw paboTe ¢ AByxNopTOBbIMK aganTepamu Mellanox VPI He ncnonbayinTe KOHMUrypaumto, npu KoTo-
pOW oAMH NopT paboTaeT B pexxume Ethernet, a apyroi — B pexxume InfiniBand.

» CoeivHeHWe /151 CUHXPOHU3ALMM Y3M10B [IO/HKHO ObITb BblAENEHHbIM 1 NPsIMbIM (TOYKa-TOYKa, point-
to-point).

* PekoMeHayeM Anst CUHXPOHM3aLMK Y3/10B MCMONb30BaTh BblAeNeHHbIN KaHan iISCSI.

CuHxpoHunsaums no iSCSI

© epen HacTpolikoit cuHxpoHusaLumm no iISCSI yéeanTecs, 4To IP-agpeca nopToB 419 CUHXPOHU-
3aumm fobaBneHbl B Cnmcok IP-agpecoB B HacTponkax iISCSI.

YTO6bl HACTPOUTbL TAPreThbl 415 CUHXPOHN3aLMKM Kaller y3noB no iSCSI:
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1. Ha ogHOM 13 y3noB oTkpouTe cTpaHuly MHULUMATOPBI U UHTEP®ENCHI > TAPTEThI ISCSI.

2. C mpaBOW CTOPOHbI CTPaHULbI, Ha NaHenn yCTaHoBUTE nepekntodatens Bkntountb iSCSI B nosnymnto
BKJ1..

BrAOYIATE iSC5I .:|

TCP nopT 3260

IP-aapeca Bce

BEAOYATE ISER

MonezoeaTtend CHAP

Puc. 110. Nepekntovatenb «Bkntountb iSCSI»

3. OTkpoiite cTpanuly UHULIMATOPbLI U UHTEP®EWNCHI > AOANTEPbI.
4. KnukHute CuHXpoTapreTbil.

5. B oTKpbIBLUEMCS OKHE BbI6paTb TapreTbl 4711 CUHXPOHM3aUUKN OTMETbTE TUM Tapreta 4S9 CUHXPOHN-
3auumn iSCSI.

6. B noasuBLuemMcs none YaaneHHbin iSCSI IP BbibepuTe IP-agpec nopTta Ha yaanéHHOM y3e, N0 KOTOPO-
My OyAeT MPOUCXOANTb CMHXPOHN3aLMS KaLlen y3noB. KnukHuTe BbIBPATD.

BblbpaTk TapreTbl ANl CMHXPOHU3aLUK

o I5CSI —

YaaneHHeIR I5C51 1P 12121212 ~

OTMEHA BbIEPATH

Puc. 111. Bbi6op IP-agpeca nopta ans cMHXpoHU3aumm no iSCSI

© FEcnu IP-agpec HEOBXOAMMOro NopTa OTCYTCTBYET B CMIUCKE, MPOBEPLTE KOPPEKTHOCTH CeTe-
BbIX HacTpoek (cTp. 180) ynanéHHoro y3na Ha cTpaHuue CUCTEMA > CETb.

7. [NosTOpUTE Warn 3-6 Ha BTOPOM Yy3re.

CuHxpoHusaumsa no InfiniBand

[1nsi HACTPOWMKM TapreToB A9 CUHXPOHM3aLMKM KaLlei y3nos no InfiniBand:
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1. Ha ogHOM 13 y3noB oTkpoiTe cTpaHuly MHULUMATOPBI U UHTEP®ENCHI > AAMNTEPDI.

B cekumn ApganTtepbl InfiniBand kaxxgomy nopTy InfiniBand cooTBeTCcTBYET OAMH TaprerT.

RAIDIX  PAHWWMLE NAS WHULIMATOPH M MHTEPSEACH  CUCTEMA  MOHWTOPUHT node1 'V 1 node2 O aimin Y,

WHMUMATOPLI  ABAMTEPBI  TAPFETHIISCSI  NVME-OF QOSMIC  ONTMMM3ATOP SAN

MopTe! iSCSI
CHHXpOTapreTh
OpensM
eno? 00:25:90:7b:¢7:76 1721621111 255.255.252.0 Brrouer - 1,000 Mb/s
Pexum UHA
eno2 00:25:90:7b:C7:77 121212.11 255.255.255.0 BKroveH - 1,000 Mo/s QT_Z;E VHALKATOPE G iouen v (D)
b0 30:00:02:10:fe:80:00..  10.1.1.1 255.255.255.0 BrArOveH - 56,000 Mb/s

BuixntoueH

Agantepbi InfiniBand

mix4_0:1 0025:90ff:ff17:7c95 0025:90ff:ff17:7c94 Active LinkUp 56 Gb/s

Apantepbi Fibre Channel

AganTepbl SAS

Puc. 112. CtpaHnua AJANTEPHI

2. B npaBOM BepxHeM yrny CTpaHuLbl KNMKHKUTE CUuHXpoTapreTbl. OTKPOEeTCS OKHO BbibpaTb TapreTbl ANs
CUHXPOHM3aLnN.

BbibpaTk TapreTbl A1 CUHXPOHU3aLUK

B fesd0:0000:0000:0000:0025:90ff-ff17:7c95
iSCS| —
FCC 20:00:00:10:86:02:94:3¢

OTMEHA BblbPATL

Puc. 113. OkHo Bbli6opa TapreToB AS1si CUHXPOHMU3aUnUn

3. OT™meTbTe GUID Tex nopToB InfiniBand Ha yaanéHHoM y3ne, KoTopble 6yayT y4acTBOBaTb B CMHXPOHM-
3aLuun KaLlen y3noB., 1 KNnkH1nTe BbIBPATD.
4. NoBTopuTe Warn 1-3 Ha BTOPOM Y3ne.

5. HacTtpoiiTe cepsuc OpenSM (InfiniBand Subnet Manager):
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a. OTkpouTe cTparnLy MHULUUATOPbLI U UHTEP®ENCHI > ADAMTEPHI.
b. KnukHuTe kKHonky OpenSM. OTKpOeTCSt OKHO HaCTPOWKKM NapaMeTpoB ceparca OpenSM.

3anyck cepeuca OpenSM

0025:90ff:ff17:7c35

OTMEHA BbIbPATL

Puc. 114. OkHo «3anyck cepsuca OpenSM»

c. OTMeTbTe GUID NopToB, N0 KOTOPbIM OyAET OCYLLIECTBAATLCS CUHXPOHU3ALMS Y3M0B, U KIIMKHUTE
BbIBPATD.

[Ina CUHXPOHM3aLMM K3LLIERN y310B AOCTAaTOYHO BKIOUYNTL OpenSM Ha oAHOM y3ne.

CuHXpoHM3auusa rno SAS

© CunxpoHusauma no SAS He peKOMeHAYeTCA ANs UCMONb30BaHUs, BbIBOAWUTCA U3 SKCMyaTaLmy
M He 6yaeT AOCTYMNHa B cneaytolimx sepcnsax RAIDIX.

0 He pekoMeHayeM MCNoNb3oBaTh OAMH SAS-afanTtep OAHOBPEMEHHO AN CUHXPOHU3aUMK 1 Nod-
K/TKOYEHNS KOP3WH.

Mpw TaKom KOHOUIypaummn Npu nepesarpyske y3na BO3MOXHO yBeNnYeHne BpeMeHN BOCCTAHOB-
nenHna RAID ¢ BepOSiITHOCTbIO BpeMeHHOro nameHenmst ctatyca RAID (online/offline).

[Na HaCTPOMKN TapreToB 4715 CUHXPOHW3aLMK KaLLe Y3n0oB no SAS:
1. Ha ogHOM 13 y3noB oTkpoiTe cTpaHuly MHULUMATOPBI U UHTEP®ENCHI > AOAMNTEPHI.
B cekunn AganTtepbl SAS Kaxx0My NopTy SAS COOTBETCTBYET OAMH TaprerT.
2. B npaBoM BEPXHEM Yr/1y CTpaHULbl KIMKHUTE CUHXpOTapreTbl.

3. B oTKpbIBLUEMCA OKHE OTMeTbTe SAS-afpeca Tex SAS-NOPTOB, KOTOPble ByAyT y4acTBOBaTb B CMHXPO-
HU3aUuK KaLlen y3nos, U KnnkHuTe BbIBPATD.

© Anpec nepsoro phy B rpynne 6yaet agpecomM AN nopTa CUHXPOHU3aLMKU. Hanpumep, a1 2-x
nopToB no 4 phy, agpec neporo nopTa 6yaeT phy0, a BToporo — phy4.

4. MNoBTopuTe Warn 1-3 Ha BTOPOM Y3ne.
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CUHXpOHM3auma Persistent reservation

© Pexomenayem Bceraa BKIKOYATL CUHXPOHU3ALMIO Persistent reservation, eciim B Ka4ecTse UHK-
LmaTopoB ncnonbaytoTest knactepbl Windows nnu Hyper-V.

MpoTokon SCSI npegocTaBaseT MexaHN3M pe3epBUPOBaHNA, onpeaenéHHbli B Habope koMmaHa SCSI-2, a
3aTeM pacLUMPEHHbI O6HOBNEHHOM DYHKLIMOHaNbHOCTBIO B SCSI-3.

SCSI Reservations (SCSI-2) ncnonb3ayetcs ans ynpasneHus goctynom k SCSI-yctpoiictry (LUN), goctyn-
HOMY /151 HECKOJIbKMX MHMUMATOPOB. MHUUMaTOp pe3epBupyeT MCNob30BaHWe YCTPOICTBa 1, B 06LLEM
cnyvae, CH/UMaeT pe3epBMpoBaHue.

SCSI-3 Persistent reservation Mo3BOISET BOCCTaHaB/IMBAaTb COCTOSAHNE PE3EPBUPOBAHUIA AaxKe nocne ne-
pesarpysku SCSI-LnHbI (HanpyuMep, NpY BOCCTAHOBEHMM NOCE OLUMOKM). TakyKe 3TOT MexaHWU3M Noaaep-
YKMBAET NCMOJb30BaHNe HECKOMbKIUX NyTel OT NHMUmaTopa Ao ycTtpoitctea (LUN).

CuHxpoHm3aums Persistent reservation (aanee — cuHxpoHmn3aumsa PR) noaaep>kmBaeT oAMHaKOBbIN CTaTyC
pesepsupoBaHnii LUN Ha aByx y3nax DC-cuctembl. OgHako npu aTtom goctyn K LUN ocyulecTBnsgeTca yepes
Multipath Active-Passive, a ALUA Active-Active CTaHOBUTCA HEAOCTYMHbIM.

YT06bI BKIOUMUTb CMHXPOHM3aLMo PR ansa onpegenéxHoro LUN:
1. BkatounTe nogaep>kky cuHxpoHnsaumm PR B DC-cucteme:

a. OTkponTe cTpanmly CUCTEMA > Y3JIbl.
b. cnonbayite nepekntodatens CuHXpoHm3aumns Persistent reservation B mpaBoW 4acTu CTpaHMLbl
(CM. PUCYHOK HUXKE).

2. BkntounTte cnHxpoHmnsaumnto PR ansa BbibpaHHoro LUN:
BktodeHne cuHxpoHmsaumm ansg LUN Bo3MOXXHO Tosbko B CLI.

$ rdcli lun nodify --name <ums_lun> --pr_sync 1

MoapobHee 0 koMaHAe cM. B CnpaBoyHuke CLI RAIDIX 5.2.4.

VBN
CraTyc

HacTpoiika MBI

CKBO3HaA 3annce 6e3 .:| @
CUHXPOHW3aLMK

CWHXpOHW3aUWa Persistent @
reservation

Puc. 115. MNMepekntoyaTenb «CMHXpoHU3auus Persistent reservation» Ha cTpaHuue Y3J1bl
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[TpoCcMOTP MHMOPMaLMKN 06 y3/1ax CUCTEMDbI

[1ns npocMmoTpa nHdopmMaLmm 06 yanax cucTeMbl OTKponTe cTpaHuly CUCTEMA > Y3Ibl.

RAIDIX=  XPAHWIWLE NAS  WHWLUMATOPbI M MHTEPOEACHI  CACTEMA  MOHWTOPWUHI E\/node1 eadmin 5.[‘

¥3Nbl CETb fIMUEH3WA YBEAOMAEHWMA  BOCCTAHOB/MEHWE KOHOMMYPALMK  HACTPOMKW BPEMEHW  MOMB30BATENWM  CMCTEMHBIA AWMCK

¥Y3nbl
=

Cratyc

— 1/ _ _ BK
node1, @ 1 3arpyxeH @ Wcnpaeen @ OK BKAOYEHD HacTporka UBN

HACTPOWTL DC

Puc. 116. CtpaHuua Y3J1bl. SC-cuctema

RAIDIX  XPAHWIMWE NAS  MHULMATOPbIV MHTEPOEACHI  CUCTEMA  MOHWTOPUHI node1 E\/—D”"dez

Y3Nbl CETb /MUEH3WA  YBEAOMAEHWA  BOCCTAHOBNEHWE KOHOWUIYPALIMM  HACTPOMKW BPEMEHWM  MONL30OBATENW  CMCTEMHBIA AMCK

Y3nsl
wBn
CraTyc
0 nodel / @ 172.16.2213 @ 1 aKTUBHBIA @ VicnpaseH @ OK - BKAYEHO v Hacrpofika BN
1 node2 / ® 17216223 ® 1naccveH.. @ Wcnpased @ OK BB neps... skmoueno v
OTKNKeUMTS pexim DC BoikaunTe DC-cucTemy [epesarpysnte DC-cucTemy E:::;Zii;:::;b 6e3 . @
f;;:s:::;aum: Persistent @
Puc. 117. CtpaHnua Y3J1bl. DC-cuctema
MapameTp HasHauyeHune
D NpeHTudwrkaTop yana.
Nmst HasBaHwue yana.
MoxkeT cogepxxaTb A0 253 unbp n/vnm NaTMHCKUX 6yKB.
o yMOn4aHuto, Y37y HaszHa4yaeTCst YHUKaIbHOE MM, COCTOsILLEE U3 LWECTU Undp 1
NaTUHCKMX OYKB.
Tonbko ansa DC-cucTembl: Ha3BaHMe y3na, B MHTepdence KOTOPOro Bbl HAXOAMTECH
(nokanbHoro), oTobparkaeTcs NONY>KMPHbIM. Ha3BaHWe Apyroro yana siBnseTcs
CCbINKOW ANns nepexofia B MHTEPMENC yaanEHHOro yana.
Heartbeat Tonbko ans DC-cucTembl.
IP-agpec onga cBA3W C ApYrm y3/10oM.
RAID OTO6paXKeHMe HaMUKS aKTUBHbIX, MACCUBHbIX, aKTUBHbIX/MACCHBHbBIX NEPEMELLEHHbBIX

RAID Ha KaxxaoM y3re.

© Cratycbl AKTUBHBIA/MACCUBHBIV MNepeMeLLEHHbIR NOABNAKOTCA Nochne
aBTOMaTM4eckoro (cTp. 169) unu py4yHoro (cTp. 169) NepeknoYeHns y3nos
(failover), BcneacTeue koToporo RAID ¢ npefnoyTeHNEM OHOrO y3na CTaHeT
aKTUBEH Ha OpYyrom.
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MapameTp HasHauyeHune

Ctatycys3na CraTyc y3na B ABYXKOHTPONIEPHOM pexmMMe paboTbl. BO3MOXHbIE 3HAYEHMUS:

Q Y3en OK — Ha yane He nMmeeTca naccueHblx RAID co 3HadeHnemM napameTtpa
MpeanoyTeHne, COOTBETCTBYHOLLMM MOEHTUDUKATOPY Y3113,

OTMeHuTs — Npomn3oLno MepekntodeHue yanos (Failover), B pe3ynbtate KOTOPOro
Ha y3ne o6Hapy»eHbl naccrBHble RAID co 3HadeHneM napameTpa [peanoyTerme,
COOTBETCTBYHOLLMM MAEHTUDMKATOPY y3na. nsa Bo3spallernus RAID B ucxogHoe
COCTOSAHME KNNMKHUTE OTMEHUTD.

OnoselleHua  CTaTyc y3na B UeNoM: InLEeH3Nd, AnMCcKn, aganTtepbl, RAID. BO3MO)Hble 3Ha4YeHus:
Q VcnpaBHo — BCE KOMMOHEHTbI Y3/1a UCNpaBHbl 1 paboTatoT KOPPEKTHO;

Mpeaynpexaeqre — NPefynpesXKAeHe 0 TOM, YTO Ha y3/1e BO3HUKIIA HEKPUTUYHAS
owmbKa. MpeaynpexaeHne oTobpaxaeTcs B CNeyrLLMX ClydYasax:

* RAID B cTaryce:
° HenonHbIn;
° PeKOHCTPYKUMS;
° IHMUmnanmsauns;
o [loBpexaeHne AaHHbIX;
o [laccuBHbIN NepeMellEHHbIN,

* afanTep B cTaTyce Down (hnandeckoe NoaKIYeHne rnopta He Npons3BeaeHo);
* [IMCK B COCTOSAHUM:

o PeKOoHCTpyKUMS;
o [pA3HbIN;
o BHMMaHwme.

* B cry4ae BHECEHWA OAIHOMO M3MEHEHWS B KOHMUIypaLmto xenesa (T. . annapaTHblit
K4 KOHDUIypaummn oTaMYaeTcs oT annapaTHOro Kitova IMLEH3UM Ha OfnH
3NEMEHT).

@ Owwmbka — Ha y3e BO3HMKIA KpuTndeckas olnbka. MNpeaynpexaeHne
0TOBpaXKaeTCsl B CReAyrOLLIMX CyYasnx:

* CPOK AEeNCTBUA NINLEH3NN UCTEK;

* [laHHble NULIEH3UW BBEAEHBI HEBEPHO;

* YOQNEHHbIN y3eN HeJOCTYNeH B ABYXKOHTPOINIEPHOM PEXMME;
* RAID B cTaryce:

o OnamH;
o He 3arpyxeH,
e auck B RAID B cocTosHUN:

o HecTabunbHbIl;
o OWmnbKa;

° HewncnpaseH,;

°o HeT ancka;

* HefloCTyneH MHTepdeiic heartbeat (B ABYXKOHTPONNEPHOM PEXUME).
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MapameTp HasHauyeHune

I'IepeKmoqmb Bbl60p onunn No3BOJIAET BbINOJTHUTE PYHHOE NEPEKNKOHYEHNE Y3/T0B A/1A USMEHEHNA

y3Mbl cocTosiHMs y3no DC-cuctembl. MNogpobHee B padaene PyyHoe nepexksiodeHme Y3108
(cTp. 169).
[MnTaHue Onumnsa NnpegHasHadYeHa A1s 0TOOPaXKeHNs TeKYLLIErO COCTOSAHNSA CUCTEMDb,

nepesarpysku 1 BbikMtoYeHna. JJoCTyMHbI CleayroLImMe 3Ha4YeHUS:

* BK/tOYEHO — y3es BKIHOYEH;
* MepesanycTUTb — NepeaarpysuTb y3ers;
* BbIK/TOUYNUTb — BbIKHOYNTb Y3erl.

[lepekntodeHmne y3noB 1 murpaumna RAID

OTnnunTensHom Yeptoit DC-cncTeMbl sBAseTCA Ay6AMpoOBaHMe annapaTHbIX KOMMOHEHTOB U MHTepdel-
COB, YTO CMOCOBCTBYET 6ecnepebonHom paboTe CUCTEMBI, HAaNpUMep, NPK BbIXOAE N3 CTPOSA OAHOMO 13 an-
napaTHbIX KOMMOHEHTOB, OTKa3e MHTepderca NOAKIHOYEHUSA K ANCKOBbBIM MOMKaM WU OTKTHOYEHWN NnTa-
HWS OJIHOrO U3 Y3/10B.

OAHOBPEMEHHO TOMbKO OANH y3en DC-cucTemMbl MOXeT 0bpabaTbiBaTb onepauum I/0 ans RAID, B To Bpe-
M$1 Kak BTOpOW y3en xpaHut konuio atoro RAID. CeoncTBo RAID «[peanodTeHmne» 0TBeYaeT 3a TO, Kakown
MMEHHO 13 y3110B 0bpabaTbiBaeT I/0, a kakor xpaHuUT konuto. RAID 6yaeT nMeTb cTaTyC «AKTUBHbIR» Ha
TOM y3J1e, C KOTOPOro emy paspetueHbl onepaummn /0, n «[laccuBHbIn», ecnn Ha aToM y3ne RAID crnyxxut
Konuen «aktueHoro» RAID.

YTo6bI pacnpenensTb Harpysky Ha RAID mexay y3namu, Bbl MOXeTe 3afjaBaTb CBOMCTBO «NpeanoyTeHns»
npu co3aaHmm RAID, a TakXe M3MEeHSITb 3TO CBOMCTBO, MCNOb3YsA (DYHKLMIO «MUMPALIN».

YT06bl BpEMEHHO NepeHanpaBuTb onepauun 1/0 Bcex RAID Ha oamH y3en (Hanpumep, Ana TEXHUYECKOro
06CNY>KMBaHMA OAHOMO M3 Y3/10B 63 OCTAHOBKM paboTbl BCEM CUCTEMbI), UCMONb3YITe hYHKLMIO «nepe-
KntodeHua yanos» (failover). Mpun HelTaTHbIX CUTYaLMSAX CUCTEMA BbINOMHUT «aBTOMAaTUYECKOE NePeKIHo-
yeHue y3noB» (automatic failover).

McnonbayitTe hyHKUMIO «06paTHOro nepekntodenms yanos» (failback) 4tobbl BepHyTb onepauum 1/0 Bcex
RAID Ha Te yarbl, KOTOpble 6bl/IM HACTPOEHbI M3HaYanbHO. 117 3TOro HE06X0AMMO, YTObObI 06a y3na cUcTe-
Mbl 6bI/IN B paboyeM COCTOSTHUN.
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DC-cuctema

RAID1 (A)

RAID1 (M)

RAID3 (A)

RAID2 (A)

Mwurpauusa RAID2

RAID1 (A)

RAID2 (A)

RAID3 (A)

NepekntoyeHue y3noB Ha Y3enl

O6paTHOE nepeksoYeHue y3noB

RAID1 (A)

RAID2 (A)

RAID3 (A)

Puc. 118. Mpumep paboTbl «<murpauum» RAID 1 «<nepekntoyeHns y3noB»

Bce npaBa 3awmiyeHbl. 000 «Panguke», 2024

RAIDIX 5.2.44
raidix.com

O6bIYHbIN peXXuMm paboThbl

RAID1 1 RAID2 “akTuBHbI” Ha Y3nel (oTMeyYeHbl 6yKBoii “A”)
1 “naccuBHbl” Ha Y3ne2 (oTMedeHbl 6ykeoit “M").
RAID3 “akTuBeH” Ha Y3ne2 v “naccueeH” Ha Yanel .

Mwurpauus
Mocne “murpauun” y RAID meHsieTcs “npegnoyTteHune” u

OH CTQHOBUTCS “aKTWMBHbIM” Ha Apyrom y3ne.

Y RAID2 nameHunoch “npeanoyteHne” n oH ctan “akTUBHbIM”
Ha Y3ne2.

MepeknioueHune y3noe

Mocne “nepekntoyerus y3nos” Ha Y3en1 Bce RAID, koTopble
6bInM “aKTVBHbI" Ha Y3/1e2, CTAHOBATCA BPEMEHHO
“akTuBHbIMK" Ha Y3nel.

RAID 2 1 RAID 3 BpeMeHHO CTanu “akTuBHbI” Ha Y3nel.
[na atux RAID Tenepb oTobpakaeTca
npeaynpexzaeHue-ctatyc “lNepemeLéHHbIn”.

O6paTHoe nepeksiloyeHue y3oB

Mocne o6paTHOro nepektoyeHus yanos Bce RAID, y KOTOpbIX

~

6b11 cTaTyC “MepeMeLLEHHbIR", CTaHOBATCS “aKTUBHbI”
Ha CBOMX OCHOBHbIX y3nax.

RAID2 1 RAID3 cTanu “akTuBHbIMK” Ha Y3ne2, Kak 6bIs10 A0
“nepeksntoyeHns y3nos”.

Bepcus: 5.2.4:4:5
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Py4HOe nepekntoveHmne y3nons

Bbl MOXETE BbINOMHUTb NEPEKIOYEHWE Y3N0B BPYUYHYHD MPU HEOOXOAMMOCTM NPOBEAEHWSI CEPBUCHbBIX pa-
60T (B TOM 4ncre yCTaHOBKM O6HOBAEHWN).

rocne nepeksroYeHns yanoB Bce RAID CTaHOBATCHA aKTUMBHbIMM Ha OAHOM M3 y3/10B. [1pn sToM y RAID,
«MPEANOYTEHNE» KOTOPbLIX HE COBMAaaeT C TEKYLMM Y3/IOM, MOABUTCS CTaTyC «[lepeMeLlEHHbIN».

© MepexntoyeHune y3nos HEOBXOOMMO BbIMOMHATL C TOrO Y3/1a, KOTOPbIA MAaHUpyeTcs OCTaBUTh
PabounM.

o Mepen pyYHbIM 1M 06paTHbIM NepeKIFoYeHEM Y310B yoeanTech, 4To NyTu active/optimized n
active/unoptimized mexay CMCTEMON 1 MHULIMATOPOM PabOTOCMOCOBHbI.

OZHaKO CyLLECTBYHOT CUTYyaLUMn, KOrAa Bbl MOXXETE BbIMOSIHUTb NEPEK/TFOYEHME Y310B MPY OLHOM
TUMe NyTen Mexxay CUCTEMON Y UHULIMATOPOM:

* eCnv TMN NyTW nnm nyTen active/unoptimized;
* aBTOMaTUYECKOE NEPEKITOYEHNE Y3TIOB.

© Bo Bpemsa nepexsItoYeHns Y308 BO3MOXHO MpepbiBaHue pabodei Harpysky Ha 06LLyHo narnky
NFS.

YTOObI BbINOAHUTb PYYHOE NEPEKIKOYEHME Y3OB:
1. OTkponTe cTpaHuLy CUCTEMA > Y3J1bl.

2. KnukHuTe MepeksoumnTb y3nbl B CTPOKE COOTBETCTBYHOLLIErO y3na.

Y3nbl

0 node1l ® 172.16.22.143 @ 1 aKTMBHbIRA @ Vcnpaeed ® OK — BrawoueHo v

1 node2 @ 1721622153 @ 1 Nacc1BH... @ Vcnpaeed ® OK [i@]‘—[_‘ Mepe.. | BrawuyeHo

OTENOYUTE pexmnm DC

Puc. 119. PyyHoe nepeksntoyeHune y3noB Ha cTpaHuue Y3JIbl

3. MNpwu 3anpoce noareepxxaeHna knnkHuTe BbIMOTHUTD.

Mocne 3aBepLLEHNA «MEPEKOYEHNS Y3/TOB» BTOPOW Y3e/ CTaHeT AOCTYNeH A1 NPoBeAeHNs CepBUC-
HbIX PaboT.

ABTOMAaTNYECKOE NEePEKOYEHNE Y310B

[MpK BbIXOAE N3 CTPOSA OAHOIO M3 Y3/10B CUCTEMA BbIMOJIHUT «aBTOMATUYECKOE NEPEK/THOYEHME Y310B». BCro
HarpysKy BbllIeALIEro n3 cTpos y3na BO3bMET Ha cebs BTOpoit y3en: Bce RAID, KoTopble 6bin aKTUBHbIMM
Ha BbllleALLEeM 13 CTPOSI y3/1e CTaHOBATCA «aKTUBHbIMM» (JOCTYMHbIMM AN YTEHUS 1 3aMMCK) Ha BTOPOM,
npv aToM «npeanoyTeHne» aTnux RAID He MeHsAeTca. OyHKLMA NO3BONSAET YCTPaHNTb HEMCNPABHOCTb 6e3
OCTaHOBKM paboTbl CUCTEMBbI.
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© AsTOMaTMUECKOE NEepekoYeHIe Y3oB He 3anycTuUTCH, ecnn DC-crucTema 6biia NoHOCTbIO Bbl-
K/tOYeHa MW nepesarpy>eHa, a 3aTeM Obln 3arpy>kKeH ToNbKO OfWH y3en. st LONoNHUTENbHOM
MHbOPMaLMKM CM. rNaBy PekoMeHAaLmm 10 PELLIEHNHO BO3MOXKHbIX pobsiem (cTp. 228).

© Bo BpeMsa aBTOMATUYECKOTO NMEPEKHOYEHNS Y3/I0B BO3MOXHO NpepbiBaHme pabodei Harpysxu
Ha o6LLyto nanky NFS.

ObpaTHOE NepektoYeHne y3oB

[locne «NepekntoYeHs y3/IoB» UMK «aBTOMAaTUYECKOrO NMePeKTtoYEHNs Y3/I0BY, Ha BCex cTpaHuuax GUI
NOABUTCAH CeKLMA Py4YHOM pexxnm.

[1ns Bo3BpalleHna RAID Ha y3nbl COrnacHoO «NpeanoyTeEHNSIMY, KIMKHUTE OTMEHUTb Ha Nt060I CTpaHuLe
GUI nroboro ysna. [1ns aToro Heo6xo0AMMO, YTOBbI 06a y3na CUCTEMbI ObIN B paboyYeM COCTOSHUM.

o Mepen pyYHbIM 1M 06paTHbIM NepeKIFoYeHEM Y30B yoeanTech, 4To NyTu active/optimized n
active/unoptimized mexay CMCTEMON Y MHULIMATOPOM PabOTOCMOCOHBHbI.

OZHaKO CyLLECTBYHOT CUTYyaLMn, KOrAa Bbl MOXETE BbIMOSIHUTb NEPEK/THOYEHNE Y310B MPY OLAHOM
TUMe NyTen Mexxay CUCTEMON 1 UHULIMATOPOM:

* ecnv TMN NyTW nnm nyTen active/unoptimized;
* aBTOMaTUYECKOE NEPEKITOYEHNE Y3TIOB.

© Bo Bpemsa 06paTHOroO NEPEKIYEHUS Y3108 BO3MOXHO NpepbiBaHue paboyelt Harpysku Ha 06-
wyro nanky NFS.

RAIDIX  xPAHWMLLE NAS  WMHALUMATOPbI M MHTEP®EACHI  CMCTEMA  MOHWTOPWHI Yrodet [E—B node2"” e admin %5
YaMbl CETe /MLEH3WA  YBEAOMMEHWMA  BOCCTAHOBMEHWE KOHOWUIYPALWM  HACTPOMKM BPEMEHM  MOMb30OBATENM  CUCTEMHBIA AWICK
¥Y3nsl
Ven
CTatyc
0 nodel / @ 172162213 1 N3CCUBH... 1 RAID OTmeHuTs Ea @jﬁg@i:ﬂ BKIOYEHD v Hacrpodka BN
1 node2 # @ 172.16.2269 1 aKTHBH.. 1 RAID @ OK - BkaloueHo v
QTKNIOUUTL pexym DC BolknunTe DC-cucTemy Nepesarpy3uts DC-cuctemy CkBO3HaRA 3aNuchb 6e3 - @
CUHXPOHW33LM
Y1o6bl BEPHYTL CUCTEMY B UCXOJHOE COCTOAHME, CuHxpoHK3aums Persistent @

KAMKHUTE OTMEHUTE reservation

B CTPOKE Y3112 NN BHU3Y CTPaHMUb!

Puc. 120. BosBpalleHune y3n0B B UCXOLHbIN peXXMM paboTbl

Murpaunsa RAID

«Murpauumst» MeHsaeT «npeanodTeHme» RAID, TeM caMblM MEHSIETCA y3eS, KOTOPbI 0bpabaTbiBaeT onepa-
L 1/0 Ha aT1oT RAID.

OcobeHHoCTH «MUrpaLmnm» RAID:

Bepcus: 5.2.4:4:5
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* «Murpaumsi» RAID, Ha KoTopoM ecTb LUN, paclumpeHHblin Ha apyroi (nnmn apyrue) RAID.

Mpn «murpaumm» ogHoro n3 atnx RAID Ha gpyron ysen Bce RAID ¢ aTum LUN 6yayT MUrprpoBaHbl aB-
TOMaTUYECKM.

* «Mwurpaumna» RAID, k LUN koToporo noaktouveH SSD-KaLw.
Ons «murpaumm» Takoro RAID oTknroumnTe SSD-kaww oT LUN.

* «Murpaums» RAID, ansg LUN KOTOpOro HaCTpoeHa «pernivkaums».
Onsa «murpaumm» Takoro RAID oTknrounTe «penamkaumio» LUN.

YT06bI «MUrpNpoBaTb» RAID:

1. OtkponTe cTpaHuuy XPAHWITNLLE > CITMCOK RAID

2. KnukHute nmenn RAID, KoTopbilt TpebyeTcsa MUrpupoBaTh. OTKPOETCA CTpaHuLa BbibpaHHoro RAID.
3. Ha ctpaHumue RAID knnkHnTe MurpmuposaTtb RAID.

4. Npu 3anpoce NoATBePXAeHNA KnkHUTe MUTPUPOBATD.
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OTKNFOYEHWE ABYXKOHTPOIIEPHOIO PeXmnma

node1 ' £, node2 e admin ir!i

CeoicTtea “GEN_RAIDS"

Online, Active

on
RAID 5
Generic
2 GiB
BrnwoyeHo
BrIKNHOYEHA
Briknodeda
5

NoNoNHUTENBHBIE NapameTpel RAID

MNepe3sarpy3nTe RAID

[;]@—)[;]@ MurpuposaTe RAID

YAanuTe RAID

CEaHWPOBAHWE JWCKOB »w

Puc. 121. KHonka «MurpuposaTtb RAID» Ha cTpaHuue CIMTMCOK RAID

YT06bI OTKAUUTE DC-pexxmm:

1. Ha ntobom yane oTkpoiTe cTpaHuly CUCTEMA > Y3J1bl.
2. KnukHute OTKNtounTb pexxum DC.
3. dAna noareepxxaeHuns knnkHnTe OTKITIOYNUTD.
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i Ecnu Ha KaxaoM y3ne DC-cuctemMbl ecTb akTuBHble RAID (Active-Active DC-cucTema), TO OTKIHO-
4ynTb DC-pexxnm Yepes GUI HEBO3MOXHO, Tak Kak Henb3si cobpaTb DC 06paTHO M3 TakmMx y3M0B.
Mpu NonbITke OTKNKOUUTL Active-Active DC-pedxxuM cucTeMa NOKaXKeT NnpeaynpexaeHue:

BHumMaHwe! Bbl He cmoxxeTe 3aHOBO HAacTpouTb DC-pexxnM, noka Ha 060mx y3nax ecTb akTuBHbIe RAID. YTob6bl
OTKMOYNTL Active-Active DC-pexxum, BbinosiHuTe murpauymto RAID Ha ogmH 13 y310B.

RAIDIX= XPAHWIMWE NAS WHWUWATOPbI M MIHTEP®EWCE CUCTEMA  MOHWUTOPWHI

Y3Mbl CETb  NMUEH3MA  YBEAOMMEHWA  BOCCTAHOBMEHWE KOHGWIYPALUMK  HACTPOWMKW BPEMEHWM  MONL30OBATENW  CHUCTEMHBIA AWCK

Y3anbl

0 node1 @ 172.16.22.143 @ 1 aKTMBHbIA @ WcnpageH @ OK — BratoueHo v

1 node2 ® 172.16.22.153 @ 1 naccveH... @ Vcnpasex @ OK %@ﬂ_ﬁ_p};" BkntoueHo v

OTKNHHUTE pesxum DC

Puc. 122. YnpaBnsatowmm aneMeHT oTKo4YeHus pexxnma DC

i [na DC-cucTeMbl, B KOTOPOW Ha KaXKAOM y3/1e eCTb aKTUBHbIA MCMOIb3yeMblt SSD-K3LU, OTKI1HO-
yeHure DC-pexknmMa MOXET 3aHSATb MPOAOIKUTENBHOE BPEMS M3-3a COpoca AaHHbIX M3 SSD-Kalwla.

B sToM crnydae nocne murpauun RAID ¢ SSD-kawem 1 RAID ¢ ocHoBHbIM LUN Ha ovH 13 y3710B
OTKoYeHNe DC-pexxkmma BbI30OBET OTK/IHOYEHNE MUTPUPOBAHHOrO SSD-Kalla co cOpOCOM AaH-
HbIX M3 3TOrO K3llla Ha COOTBETCTBYHOLLMI OCHOBHOM LUN.

HGDGSanySKa, BbIKJTKOHEHNE U BKITHOMEHNE CUCTEMDI

J1nA KOppeKTHOro crtapTa v 3aBeplleHua paboTbl CUCTEMbI PEKOMEHAYEM MPUAEPXKMBATLCS MPOLIEYD,
OMMCaHHbBIX HNXE.

[Mepesarpyska
YT06bI Nepesarpysntb SC-cucTemy Unm ysen:

1. OTkponTe cTpaHny CUCTEMA > Y3J1bl.
2. B none MutaHue BbibepuTe MNepesanycTuTn.
3. MNoATBepanTE HAMEPEHME NepesanyCTUTb y3en.

YT06bI Nepesarpysntb DC-cuctemy:

1. OTkponTe cTpaHuLy CUCTEMA > Y3J1bl.
2. KnukHute lMNMepesarpysntb DC-cuctemy.
3. MNoATBepanTE HAMEPEHME NepesanyCTUTb y3en.

BbikntoyeHune
YT06bI BbIKMOUMUTL SC-CUCTEMY UK y3en:

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CtpaHuua 173/243



— RAIDIX 5.2.44
RAIDIX= i com
1. OtkponTe cTpaHuly CUCTEMA > Y3J1bl.
2. B none MuTaHue BbibepnTe BbIKNHOUYUTD.

3. NoATBeEpANTE HAMEPEHME NepesanyCTUTb y3en.
4. [1pn HEO6XOANMOCTH, BbIKTKOUYNUTE UCKOBYHD KOP3MHY.

YT06bI BbIKMHOUNTL DC-crcTemy:

1. Y6eauTech, 4to DC-cMcTeMa NOHOCTbIO B paboyeM cocTosHum (heartbeat B mopsiake, HET nepemMeLLEH-
HbiX RAID).

2. OTkpoiTe cTparHuuy CUCTEMA > Y3J1bl.
3. KnukHute Boikntountb DC-cucteMy 1 NOATBEPAUTE AENCTBUE.
4. [1pn HEO6XOANMOCTH, BbIKTKOUYNUTE UCKOBYHO KOP3MHY.

BkntoyeHne
YT06bI BKIOUNTE SC-CUCTEMY UK y3en:

1. MoakntounTe BCe HEOOXOAMMbIE MHTEephEeRCl yana.
2. BKNtounTe AUCKOBYHO KOP3MHY MK y6eanTeCh, YTO OHa BKIIKOYEHA.
3. Bkitoyute ysern.

YT06bI BKIOUMTL DC-cncTemy:

1. MoaknounTe Bce HeobXoaMMble MHTePdENCHI y310B, B TOM Yuche heartbeat.
2. BKtounTe ANCKOBYHO KOP3WUHY MK YOEAUTECDH, YTO OHA BKITKOYEHA.
3. BkntounTe y3bl B NFO60OM NOpPAAKE.

HacTpoinka nogkntodeHns bl

NBIM (a66p. McTouHnk BecnepeboliHoro MiutanHus) 3alumiiaeT nHdopmMaumo B RAM-kalle oT noTepu NuTa-
HusA. PekomeHayem Bceraa ncnonb3oBatb MBI npu paboTe ¢ Generic RAID.

HacTtpoika nogkntodeHna MBI goctynHa co ctpaHuubl CUCTEMA > Y3J1bl.

MBI

Cratyc

—|aCT_|:_)53?I'§a M_E_u _I'I_

Puc. 123. Nanenb UBI

Ha naHenu ¢ HacTponkon VBT foCTynHbI cnefytowme 4eNCTBUS:
1. BknroyeHne/BbIKTOYeHNe ncrnonb3osanus VBN
o yMOn4aHuto, UCMosb30BaHWE BbIK/IKOYEHO.

2. Hactpoiika nogkntoyeHns NBIM (anemeHT HacTpoiika UBI).
3. Copoc HacTpoek noaxkntodeHns UM (anemeHT Yaanute KoHpurypaumo UBIM).

Bbl MOXeTe noakntounts DC-cnuctemy K ogHomy MBI, MoaKMHOYEHHbBIN YyIpaBNAOLWMM Kabenem y3en Ha-
3bIBaeTCA «MacTep», a y3en 6e3 ynpaBnstolero Kabena — «noA4YNHEHHbIN». Tpebyemble Ansa Takoro nog-
KIFOYEHUS HACTPOMKW NPEeACTaB/EHbI HUXE B 9TOM r1aBe.

YT06bl HACTPOUTL NoAKIOYeHNe VBTT:
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1. dusnyeckn nogrstoumte MBI k CXM, cneayst MHCTPYKUMAM TEXHWYECKON AOKYMEHTaLMM NMPON3BOAN-
Tens wnu seHnopa MbIl:
o [NogknrouymTe Kabenm NUTaHus.
o MoakntoumnTe ynpasnstowmin USB- nnn COM-kabenb.

2. HactpoiTe nogkntodeHune VBT

© [1na DC-cucTeMbl BbINOHWUTE HACTPOMKY Ha KaXK0M y3ne.

a. OTkpouTe ctpanuly CUCTEMA > Y3J1bl.
b. Ha naHenun MBI knnkHuTe HacTtpoika UBTT.

C. B oTKpbIBLLUEMCSH OKHE HACTPONTE NapaMeTpbl nogkntodeHna bI1.

Hacrpoiika UBIM

Mpou3eoanTens Eaton v
Mogenb Powerware 9130 v
Mopt ttyso v
MacTtep .:|
MacTep IP 10.10.10.1

3afgepxkKa OTKAKYEeHWUs, C 5

OTMEHA MPUMEHWTb

Puc. 124. Bupgxet «Hactpoiika NBIM»

MapameTp OnucaHune

[Mponssoantens [1pounssogntens NBIT.
Mogenb Mogenb NBIT.
Mactep ®yHKUMA MacTep-y3na Ans TekyLero yana. [omkHa 6bITb BKIKOYEHa TO/IbKO Ha
y3re, NoAKMo4EHHOM K VBT yepes ynpaBnsatowmii kabernb.

o yMOnN4aHuo: BKIKOYEHA.
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MapameTp OnucaHune

MacTep IP Tonbko gna DC-cuctemsil.

IP-anpec ceTeBOro nHTep®erca Ha MacTep-yane a5 ynpaBnieHus
NOOYMHEHHBIM Y3/10M. Ha MOAYMHEHHOM Y3/e YKa3bIBAETCHA TO Xe 3HaueHue |P-
ajpeca, 4YTo 1 Ha MacTep-y3ne.

© Pexomenayem ykasbisaTb IP-agpec heartbeat-uHTepdenca mactep-
yana.

Mopt TonbKOo Npy NogKtoYeHnn Yepes COM-nopT.

Homep COM-nopTta Ha MacTep-y3ne.
BO3MOXHble 3Ha4YeHNS:

m ttySO
m ttyS1
m ttyS2
m ttyS3
m ttyUSBO

Lindpa o3HayvaeT Nnopsaok 0OHapy>KeHUs yCTPONCTB NPY NOAKIIHOYEHUN Yepes
COM-noprt. ttyUSBO ncnonbayetcs B cnydae USB-COM-nepexoaHmka.

Mo ymonyanuto: ttySO0.

3afepxka

Bpems B cekyHaax nepefn tem, kak VIBI otaacT komaHay Ha BbIKNFOYeHe
OTKIIKOYEHNA

y3na. OTCYET HauMHaeTCa C MOMeHTa nosnyyveHnsa ot UBIT curHana o paspsaake
6aTapei («ups.status: OB LB»).

o yMON4aHuIO: 5 CeKyHA.

© PexomeHayeM oCcTaBNATbL 3HAYEHME MO YMOMYAHIO.

3. MNocne HacTpoikK, Ha cTpaHuue CUCTEMA > Y3J1bl Ha naHenn VMBI 3HadeHne nong CTaTyc cTaHeT
[ToaKroYeH.

HaCTpOIZKa CeTEBbLIX MNapaMeTpoB CUCTEMDI

Ha cTtpaHuie CUCTEMA > CETb npeaycMOTpeHa BO3MOXHOCTb BbIMOHATL CleaytoLimne CeTeBble Ha-
CTPOVIKM CUCTEMBbI:

1. HacTpoiiku o6Lmx ceTeBbIX MapaMeTpPOB CUCTEMDI.
2. HacTpoiika SSL-cepTudunkaTa.

3. HacTpoiika BupTyansHoro IP-agpeca.

4. HacTpoWika napamMeTpoB CeTeBbIX NHTEPdENCOB.

5. HacTtporka Channel Bonding.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpaHuua 176/243



— RAIDIX 5.2.44
RAIDIX= i com
RAIDIX  XPAHWIMIE NAS  WHWLUMATOPbI M MIHTEPOEMCHl  CMCTEMA  MOHWUTOPMHI node1 @—D node2 e admin 515

¥3ibl CETb J/IALUEH3WA  YBEAOMNEHWA  BOCCTAHOB/NEHWE KOHOUIYPALMKM  HACTPOWKWBPEMEHW  MONB30BATENM  CUCTEMHBIF AWCK

0O6wme ceTeBbIe HACTPOAKA

enol 172.16.21.254 172.16.20.3 172.16.20.4 172.16.20.252 _3_@]'_;_:5:_3_&'_1;__S__S_\::g_e_;_:_tlf‘_gg_ﬁ_a_'r.

Hactpoiiku BupTtyansHoro IP

MNapameTpbl ceTeBbIX MHTepdelicoB

ABTO, Tx: BolKnioYeH,

enol BrnioueH 1,000 Mb/s Ja la 17216.22.2 255.255.252.0 1500 R Buiknrouen

eno2 Bolkayed  — Het Aa - - 1500 BolkAkHeH

enss BoiknwoyeH — Het Het — — 1500 Tx: BKnwoueH, Rx: BkaoueH
ensé BrnioueH 100,000 Mb/s Ja Het 11.001 255.255.255.0 9000 Tx: BknwoueH, Rx: BrnoveH

Hactpoiika o6begnHeHuns

Puc. 125. Ctpanuua CETb

HacTpolika 06LLMX CETEBbLIX MApPaMeTPOB CUCTEMB

YTOb6blI HACTPOUTH OCHOBHbIE CETEBbIE MapaMeTPbl CUCTEMBI:
1. OtkponTe cTpaHuly CUCTEMA > CETb.
2. B cekumn 06Lwme ceTeBble HACTPOWMKU KIIUKHUTE in BbibepnTe U3MeHUTD.

OTKDOGTCFI naHeslib A4 pefakTnpoBaHMA OCHOBHbLIX CETEBbLIX MNapaMeTpPOB CUCTEMbI.

O6uve ceTeBble HACTPOKK

ensig 172.16.21.254 172.16.20.250 — — 3arpy3nTb SSL-cepTrdukat
W3meHuTe
ens1g v 1721621254 172.16.20.250 33rpyauTe SSLoCepTUMKaT

NPUMEHUTb OTMEHA

Puc. 126. HacTpolika 06LMX CETEBbIX NApaMeTPOB CUCTEMbI

MapameTp HasHa4yeHue

OcHOBHOM OcHoBHoM Ethernet-uHTepdeinc NoaKNOYEHNA CUCTEMbI, UCMOMNb3YEMbIN A5
NHTEpdenc BbIMOJIHEHWUS aAMUHUCTPaTUBHbIX 3aJau.

OcHoBHOW OcHoBHOWM IP W03 ans AOoCTyna K BHELUHeR CeTu.

W03

MepBUYHbIN

IP-agpec ocHoBHOro DNS-cepBepa.
DNS ap pBEpP
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MapameTp HasHa4yeHue

BTOpWyHbIN IP-agpeca anbtepHaTnBHbBIX DNS-cepBepos.
DNS

TpeTuyHbIn

DNS

3. BBeauTe OCHOBHbIE CeTeBble NapaMeTpbl CUCTeMbI 1 kKNMkHUTE MPUMEHUTD.

HacTpowka SSL-cepTudukarta

MO RAIDIX 5.2.4 no yMON4YaHNIO NCMOMb3YeT caMonoanncaHHbli SSL-cepTudukat. SToT cepTudmKkaT BCe-
raa [OCTYMeH CUCTEME — MPW 3arpyske Nnosib30BaTeNbCKoro SSL-cepTudurkaTa nocneHin 3amMeHseT co-
60N CUCTEMHbI CEPTUMOUKAT, a NpY YaaneHum nonb30BaTeIbCKOro — CUCTEMHbI BHOBb CTAHOBUTCH aK-
TUBHbIM.

YTO6bI 3arpy3nTb COOCTBEHHbIN CepTUDMKAT:
1. OtkponTe cTpaHuly CUCTEMA > CETb.
2. B cekunm 0O6Lme ceTeBble HAaCTPOMKM B CTpoke OCHOBHOrO MHTepdenca KnnkHuTe 3arpysmtb SSL-
cepTudukar.
RAIDIXE XPAHWMWE NAS  MHWLMATOPLI M UHTEP®EACEI  CACTEMA  MOHWTOPMHI node1 E],—D node2 eadmln b

¥3/b CETb  JIMUEH3MA  YBEAOMJIIEHWA  BOCCTAHOB/EHWE KOH®WIVPALMIA  HACTPOWMKM BPEMEHWM  MOMIb30BATEAN  CHMCTEMHBIA ANCK

0O6Lme ceTeBble HACTPOWKK

ens18 172.16.21.254 172.16.20.250 — —

Puc. 127. 3arpy3ka SSL-cepTudukaTa

3. OTKpoeTcs OKHO Ans 3arpy3kn SSL-cepTudurkaTta. KnnkHuTe BolbpaTb Gannbl 1 HanauTte Gainnbl cep-
TudunkaTa: ABa hanna — *.key n *.crt.

3arpy3uTtb SSL-cepTudumkar

MoxHO 3arpy:atb TONbKO Qafnbl
paclwmpeHvem * key 1 *.crt

[ma)
[}
-
=]
s}
||I
i
[af]
e
~
-

OTMEHA

Puc. 128. OkHo Bbi6opa dhainoB SSL-cepTudukaTa
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4. [ocne Toro, Kak Gainbl 6bi5n BblopaHbl, KnkHUTe SATPY3UTb ans 3arpy3ku ceptudukata B CUCTEMY.
3arpy3uTte SSL-cepTudumkar

MoxHO 3arpy:atb TONbKO Qafnbl C
paclwmpeHvenm * key 1 *.crt

http_ CustomMName...

http__ CustomMName..

YNanuTe daiinsl

OTMEHA SAIPY3UTE

Puc. 129. OkHo Bbi6opa dainoB SSL-ceptudmkaTa ¢ BbibpaHHbIMK annamu ceptudumkara

YT06bl YyAanuTb 3arpy>keHHblh SSL-cepTndmkar:
1. OTkponTe cTpaHnly CUCTEMA > CETb.

2. B cekunm O6Lyme ceTeBble HAaCTPOMKK B cTpoke OCHOBHOIo MHTepderca knnkH1uTe Yaanutb SSL-cep-
Tudukar.
RAIDIXE  xPAHWIMLE  NAS  WHWLMATOPGI M MHTEPOEACH  CUCTEMA  MOHMTOPWHI node1 'd o node2 e admin  g¥g

¥3Mbl  CETb  JIMLEH3MA  YBEAOMMEHWA  BOCCTAHOB/IEHWE KOHOWMIYPALMM  HACTPOMKM BPEMEHWM  MOJIb3OBATENIN  CMICTEMHbIF AVCK

0O6ume ceTeBble HaCTPOKK

ens1g 1721621 254 172.16.20.250 —

Puc. 130. YaaneHue SSL-ceptudmkaTta

3. B okHe noaTeepxaeHus knnkHute YOAJTUTD.

HacTpoiika BupTyanbHoro IP-agpeca (VIP)

HacTpoiika BupTyanbHoro IP-agpeca (Virtual IP address, VIP) Heobxoanma ans:

* HACTPOWKM HECKOMbKMX |IP-aapecoB Ha OJHOM CETEBOM NUHTEPdENCE;
* paboTbl C ceTeBbIM XpaHunuiiemM aaHHbIx (NAS) B DC;
* HacTpowku pennukaumm B DC.

YT06bI CO3AaTb BMPTYyanbHbIl IP-agpec:
1. OtkponTe cTpaHuuy CUCTEMA > CETb.

2. B cekunn Hactpomnku BupTyasnbHoro IP knnkHnTe CosgaTth BUpTYyanbHbIn IP-agpec. OTKPOETCA BUOXKET
A715 CO3[aHnA HOBOrO BUPTYasibHOMO IP-agpeca.

Hactpoiiku BupTyansHoro IP

I:l ens18 v AKTVIBHBIA v
CO3JATb OTMEHA

Puc. 131. Bugxet ana cosgaHusa BuptyanbHoro IP-agpeca
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3. HacTpoiTe BUpTYanbHbIn P,

[MapameTp HasHauyeHue

BupTyanbHbli BupTyanbHbilt IP-agpec, KOTopbi 6yAeT Ha3HaYeH CETEBOMY XPaHUNLLLY.
|P-agpec

ma nopra VIMa nokanbHOro nopra.

Ha sTom nopTy 6yaeT pa3MeLLEH BUPTYasbHbI IP-agpec ceTeBoro xpaHunuiia B
HOPMasibHOM (LUTAaTHOM, 10 MEePEKIOYEHNS Y30B) peXxXmMe paboTbl CUCTEMBI.

CoctostHne  CoCTosiHME, B KOTOPOM ByeT paboTaTb CETEBOE XPaHUULLE [aHHbIX Ha JIOKaNbHOM

Ha y3/1e B HOpMaslbHOM pexkiMme paboTbl CUCTEMbI (@HaNOrMUYHO NapameTpy «spare
nokanbHoM  value» npu HacTpoiike 13 CLI).
yane

BO3MOXHble BapuaHThbl:

o AkTusHbI (Active) — paboTa C pecypcamMmm CETEBOrO XpaHwuLLa ¢ 9Toro yana
BO3MOXHQ;

° MaccusHbii (Passive) — paboTa C CeTEBbIM XpaHUULLEM C 3TOMO y3na CTaHeT
BO3MOXXHa TOMIbKO MOC/e NEePEKTFOYEHNS Y3M0B.

Macka Macka nofceTu, HasHa4aemas BUpTyalbHOMY MHTEpPdENCY.
NnoAceTH

4. KnukHute CO30ATDb.
5. [NoBTopuTe Warn 1-4 Ha BTOPOM Y3re.

YTO6bl OTPEAAKTMPOBATbL NapaMeTpbl BUpTyanbHoro IP-agpeca:

1. OTkponTe cTpaHuly CUCTEMA > CETb.
2. KnukHuTe : 1 BbibepnTe U3MEHUTD.
3. [locne n3MeHeHNs Hy>KHbIX napameTpoB, knnkHuTe NMPUMEHUTD.

© BDC-cucTemMe MeHaANTe BUPTYanbHbIN IP-aapec cpasy Ha 060u1x yanax. PasnmyHble BUPTYabHble
IP-agpeca Ha AByx y3nax MOryT MpUBECTU K HapyleHuto pada @yHkumin RAIDIX, Bknrodaa NAS
1 pennukaumio.

YT06bl yaanuTb BUpTYyanbHbIi IP-agpec:

1. OtkponTe cTpaHuly CUCTEMA > CETb.
2. KnuKHUTE & 1 BblbepuTe YaanuTb.
3. Knuknute YOAJIUTD.

HacTpowka ceTeBbIX MHTEP(MENCOB

© V13-33a0cobeHHoCTE CeTEBOM NOACUCTEMBI Linux, peKOMEHJyeM Ha OAHOM ya/e HacTpanBsaTh ce-
TeBble MHTEPdEChI Tak, YToBbl UX peasbHble (He BUpTyanbHble) IP-agpeca npuHagnexanmi pas-
HbIM MOACETAM. B MPOTUBHOM Cily4ae BOSMOXHbI OLLMOKM MapLUpYTU3aLmMn 1, Kak cneacTsue,
CHU>KEHMe CKOPOCTM M MNOTEPW NaKeToB, a NMpK HacTpolike heartbeat UM CUHXPOHM3ALMM KaLLEN
y3/10B — HapyLLeHne paboToCNOCOBHOCTM COOTBETCTBYHOLLIMX DYHKLMIA.

YTO6bI HACTPOUTL NapaMeTpbl CeTeBbIX NHTEPHENCOB:
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1. OtkponTe cTpaHuly CUCTEMA > CETb.

2. Bpasgene HacTpoek ceTeBbIX MHTePheCOoB KIMKHUTE i B CTPOKE HY»HOro nopTa Ethernet, 3aTem Knuk-
HUTE U3MeHnTb. OTKPOETCS NaHeNb 415 pefakTMPOBaHUA CETEBbIX HACTPOEK Yy3Ma CO CReayoLMMm
CeTeBbIMU NapaMeTpamu:

MapameTpel ceTeBbIX UHTepdelicoB

eno’ BritodeH 1,000 Mb/s . . 1500 .

OTMEHA

Puc. 132. HacTpolika napaMeTpoB ceTeBbIX UHTEpdENCOoB

[MapameTp HasHaueHune

Nms nopTa msa nopta Ethernet.

CraTyc CTaTyc CoefiMHeHNs C MCMOSIb30BaHMEM COOTBETCTBYHOLLIErO NopTa
Ethernet.

Bo3MO)XHble 3Ha4yeHus:

° Bk/toyeH — COeANHEHWE YCTaHOBJ/IEHO;
° Bbikno4yeH — COeUHEHNE OTCYTCTBYET. Bo3MOXHble NPUYNHbI:
HEKOPPEKTHOE NOAKITHOYEHNE Kabensa nnu OTCYTCTBME 3arpy>XeHHoro

Opansepa;
° HenspecTHO — He yAanoCh NOAYYUTb MHHOPMALMKO O COCTOAHNN
COeINHEHWSA.
CKOpOoCTb CkopocCTb coeaiHeHus, M6/c.
BksitoyeH [MNapaMeTp yKasblBaeT, UCMOMb3YEeTCH NN MOPT.

° On — NOPT BKJItOYEH;
o Off — nopT oTKNtOYEH.

DHCP (Dynamic [NapaMeTp yKa3blBaeT, onpefenseTca A1 ajpec nopta no npotokony DHCP.
Host Configuration BO3MOXHbIE 3Ha4EeHUS:
Protocol)
° On — nony4eHne agpeca OCyLLECTBSETCH C UCMONb30BaHWEM
npoTokona DHCP;
o Off — nonyyeHne agpeca ocyllecTBNSETCS 6€3 MCMONb30BaAHMS
npoTtokona DHCP (6yneT npucBoeH cTaTudeckuii IP-agpec).
IP-agpec IP-agpec, No KOTOPOMY OCYLLECTBIAETCHA AOCTYMN K COOTBETCTBYHOLLIEMY
NHTEpdenCy.
Macka nogcetm Macka nogcetw.
MTU (Maximum MakcumanbHbI pasmep nepeaaBaeMoro 6/10ka AaHHbIX.

Transmission Unit)
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MapameTp HasHauyeHune

YnpaBneHue NoTokoM  Pexkum ynpaBneHns NoTOKOM ans nHtepdeinca Ethernet.
BO3MOXXHble 3Ha4YeHUs:

o RX — 06pabaTbiBaTb NOMyYeHHbIE Kapbl NMay3bl Ha STOM NOPTE.

o TX — OTNpaBNATb yNpaBnaloLlLmMe Kaapbl Nay3sbl ¢ 9TOro nopTa Ha
NOAKIHOYEHHOE YCTPONCTBO NPpU YBENMYEHUIN NPUHMMAaEMOro Tpaduka.

o ABTO — aBTOMaTM4YecKoe cornacosanue (autonegotiation) IEEE 802.3.

3. OnpenenuTe ceTeBble NapamMeTpbl y310B 1 kKNnkHuTe MPUMEHUTD.

HacTpolika 06beamHeHusa kaHanos (Channel bonding)

Cepsuc Channel bonding no3BonseT 06beAnHATL HECKOIbKO CETEBbIX MHTEPMENCOB, MO KOTOPbIM OCTY-
NeH y3er, B OAVH BUPTYasibHbli CKOPOCTHOWM KaHas, a TakXKe pacnpenenaTb Harpy3Ky Mexay yKasaHHbIMuU
KaHanamu, yBesmumnBas nponyckHyro CNoCOBHOCTb B [1Ba HanpaBneHus. Takim o6pasom, Channel bonding
CMOCOOCTBYET YBENNYEHWIO CKOPOCTM AOCTYNa.

YT06bl 06bEAVHNTL HECKOMBKO CETEBbIX MHTEPHENCOB, MO KOTOPbIM AOCTYMNEH Y3€es, B OANH CKOPOCTHO
KaHan («CBSI3HbIN» KaHan):

1. OtkponTe cTpaHuly CUCTEMA > CETb.
2. Knuknute CosgaTb 60HAMHI. OTKpOETCA NaHenb 415 co3aaHnsa 06beanHEHMS.

HacTtpolika o6beguHeHus

Balance-rr v Nlp6aBnTh NOAYMHEHHbIA

Active-backup -
Balance-xor CO3JATH OTMEHA
Broadcast

802.3ad

Balance-tlb
Balance-alb

Puc. 133. CtpaHuua CETb. Cnncok nonnTuk o6begmHeHns

3. B packpblBatoLLeM CIMCKe BbIGepUTE NOIUTUKY OO bEANHEHNS CETEBBIX MHTEPDhENCOB.
Tabn. 13. NonuUTMKK o6 begMHEHUN ceTeBbIX MHTepdencoB

MNMonutuka OnucaHue

Balance-rr «banaHcupoBka Round-Robin».

MNepeaada NakeToB OCYLLECTBASETCA NOCnef0BaTe/IbHO OT MEPBOro A0CTYMNHOro
MHTepdeiica Ao NOCNeaHEro.

© MpuncnonbsoBaHUM 3TOM NONUTUKM M paBoTe ¢ HULMaTOpoM ESXi, Ha
MHMLMATOPE PEKOMEHYEM MCMOb30BaThb NONNTUKY «Route based on IP
hashy.

Active- «AKTUBHOE pe3epBMpPOBaHME.

backup  gcyujecTenseTc paBoTa TOMBKO OAHOMO MHTEPdEIICA, OCTaNbHbIE HAXOASTCS B

ouepeau ropsiyeit 3ameHbl. Ecnmn Beayimin nHTepdeic nepectaét dyHKLMOHMPOBATD,
OCYLLECTBNSETCS NepektodeHne Ha cneayroLmin nHTepdeiic.
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Monutuka OnucaHune

Balance-  «banaHcupoBka XOR».

xor BanaHcupoBka Tpaduka JOCTUraeTes C MOMOLLbIO Pas3feneHns UCXOAALLMX NaKeToB

Mexay HTepdeincamu. 10 BO3MOXHOCTM UCMONb3YETCA OfMH U TOT e UHTepdeiic
[U1S KayK10ro nonydatens. MNepegada AaHHbIX OCYLLECTBASETCS HAa OCHOBE BblGPaHHOM
NONUTUKM X3LLia nepeaadm.

Broadcast «BellaHue».

B pexxnme Broadcast Tpaduk oTnpaBniseTcs 0HOBPEMEHHO Ha BCe MHTEPdENChI,
06beanHeHHble nocpeacTBoM channel bonding.

802.3ad «[AnHaMmyeckoe o6beJUHEHME KaHANOB CBA3MY.

B OaHHOM pexxmnme Bce 06beHEHHblE MHTEP(DENCHI MCMONBb3YHOTCA B aKTUBHOM
arperatope cornacHo cneumdukaummn 802.3ad. PexnmM auHaMmmyeckoro ob6begnHeHns
KaHanoB CBA3K obecrneymBaeT 6anaHCUPOBKY Harpy3Ku 1 0TKa30yCTONYMBOCTb. 1A
paboTbl B pexxnme 802.3ad MOXET MCMONb30BaTbCA KOMMYTATOP C nNoaaep>kkom IEEE
802.3ad 1 COOTBETCTBYHOLLEN HACTPONKON pexxmma LACP.

Balance-  «AgantvBHas 6anaHCMpOBKa Harpysku Npu nepeaades.

tib B pexxnme Balance-tlb npegycMoTpeHo o6beanHeHne MHTepdeNcoB 6e3 Kaknx-nnmbo

cneumanbHbIX HACTPOeK, 6e3 cneunanbHOro KoMMyTaTopa. Mexoasumm Tpadmk
pacnpeaensieTcs B COOTBETCTBUM C TeKyLLehn Harpy3Kon (BblYNCIAETCA MO CKOPOCTSM)
ONA KaXKAoro nHTepdenca. Bxogawmn Tpapuk NpUHUMaETCA TEKYLMM MHTEPHENCOM.
Ecnun npuyHMMatowmin MHTepdenc BbIXOANUT U3 CTPOS, TO CreayroLmii HTepdenc
nonyvaet MAC-agpec BbileaLwero n3 cTpos nHtepdenca.

Balance-  «AgantvBHas 6anaHCMpOBKa Harpyskmn».

alb Pexxnm Balance-alb paclumpsieT BO3MOXHOCTHM pexkmma Balance-tlb: npegycmoTpeH

MEexXaHN3M pacnpeaeneHnsa Harpyskmn ana tpaduka IPv4. Pexxnm He TpebyeT
crneumanbHoOro KOHPUrypnpoBaHusa. banaHcMpoBKa Harpysku 4OCTUraeTcsi ONPoOCOM
ARP. [IpainBep nepexBaTtblBaeT oTBeTbl ARP, HanpaB/ieHHble B JTIOKANIbHOM CUCTEME B
MomcKax BbIXO[a W NnepesanncbiBaeT UCXOLHbIV apec CETEBOWN KapTbl C YHUKaIbHbIM
annapaTHbIM ajpeCOM OAHOr0 U3 NHTEPMENCOB B rpynne.

4. KnukHute [,o6aBUTb NMOAYNMHEHHDBIN U BbIbEpUTE CETEBbIE MHTEPdENChl AN 06beaNHEHS.

5. KnnkHute Co3paTb.

6. [Ins pasbeHeHUS MHTEP@ENCOB, KITMKHUTE B CTPOKe 6OHAMHIa, 3aTeM KNIMKHUTE PasbeguHUTb. [pu
3anpoce noareepxaeHus knmkHmnte PASbEOUHUTD.

7. [INsi i3MeHeHst HaCTPOEK OGbeANHEHUS, KIMKHWTE & B CTPOKE GOHAUHIa U BbibepuTe M3MeHUTb.

8. [Nocne nameHeHna HacTpoek knnkHuTe NMPUMEHUTD.

i) Mocne co3gaHnsa 60HAa OH 6yaeT AONOIHUTENBHO OTOBpaxaTbCs B cekumm MapamMeTpbl ceTe-
BbIX MHTEepheNncos.

Ecnu Bbl BbIKHOYMTE 6OH/ Yepe3 COOTBETCTBYHOLLMIA 06 bEKT B cekumm [MapaMeTpbl ceTeBbIX UH-
Tepdercos, 6oHA 6yaeT pasobpaH (MHTepdeicbl 6oHAa ByayT yaaneHbl).
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PaboTa ¢ nnueH3nen NpoaykTa

JInueHsns onpenenseT Habop MYHKUMIA, AOCTYMHbIX Ha Ballei cucTeme.

© Cpasy nocne ycTaHOBKM CUCTEMbI, MOKa hain IMLEH3UN HE 3arpysKeH, A0CTYMHble CUCTEME AUC-
K oTo6paxkaTbCst He 6yAyT. INa 0ToOpaXkeHWss AOCTYMHbIX AMCKOB 3arpy3ute B cuctemy daiin
NALEH3NN.

MO RAIDIX ¢ oaHOM NULIEH3MER MOXKET OblITb YCTaHOB/IEHO TOMIBKO Ha OAHY annapaTHyto nnatdopmy (y3en).
B pamMkax ogHOM NnaThopMbl Bbl MOXKETE MEHATL Clefyrolmne «<He3aBUCKUMbIE» CUCTEMHbIE KOMMOHEHTbI
6e3 He0HXOAMMOCTW NEPEBBINYCKA NINLEH3NM:

He3aBUCUMbIe CUCTEMHbIE KOMMOHEHTD:

* ceTeBble aganTepsbl
* ANCKN (KpOME CUCTEMHbIX);
* Moaynn RAM.

13aMeHeHMe cneayroLLmX, «3aBUCUMbIX» KOMMOHEHTOB, MOXET (B 3aBMCMMOCTM OT Tuna RAID) noBnnaTh Ha
HEOOXOAMMOCTb NMepeBbINyCcKa TMLEH3NUM.

3aBUCUMbIE CUCTEMHbIE KOMMOHEHTbI:

* MaTepuHcKas nnara;
* CMCTEMHOE LLIaccK;

* CPU;

* BIOS (BeHaop, Bepcus, aata);
* CUCTEMHbIE AUCKMU.

OCOBeHHOCTM NepeBbINycKa AMLEH3UM B 3aBUCUMOCTM OT Tuna RAID:

* Generic RAID: 6e3 nepeBblnycka NLEH3UN Bbl MOXETE MOMEHATb A0 ABYX 3aBUCUMbIX annapaTHbIX
KOMMOHEHTOB.

* ERA RAID: nto60e n3aMeHeHWe 3aBUCUMOrO anmnapaTHOro KOMMOHEHTa TpebyeT nepeBblnycKa NnUeH-
3UN.

* Ecnn nnuueHsuna HeBanmaHa, RAID 6yayT HaxoAUTbCS B PEXMME «TOMbKO A8 YTEHMS» A0 NEPEBbINyCKa
NNLEH3UN.

[TpoCcMOTP NHMOPMALUN O TULEH3UN

PaboTa ¢ nnueH3nen NnpoaykTa ocyllectsnsgerca Ha ctpanue CUCTEMA > JIMLIEH3UA.

RAIDIXE oaqwneug wed SLAATOM W RHTEPOEACH  CHCTEMA

AN VREACMWNEHMA  BOCCTAMDENTA ECSHTYPALIAA  MACTROVSGH BREMEHMM  NOVRIDEATENE  CWCTEMGGSN ZIACK

Dalinb AMUEHIWA

Puc. 134. Ctpanuua JIMUEH3USA ¢ 3arpy><eHHOM nuueH3unein
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B cekunm dannbl nMUEH3U NpeacTaBieHa AeTanbHas MHOOPMaLMS MO KaXkAOMY 3arpy>KeHHoMy daiiny
nmueHsmn. Ha naHenn NHdopmaums o nuueH3um HaxoamTes obujas MHbopMaumsa 0 QyHKLUMOHANBHOCTM

n cepBMcax co Bcex MannoB NULEHSUIA.

[MapameTtp HasHauyeHue

Tvn TN AMLEH3UN B 3aBMCUMOCTU OT KOHMUIypaLuu:

* OLHOKOHTPONNEPHbIN;
* [1BYXKOHTPOSIEPHBIN.

O6bem [ocTynHbin 06bEM ansa cosaanmns LUN.

Ancku KonnyecTBo AMCKOB, AOCTYMNHbIX ANA co3ganus RAID.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpaHuua 185/243



RAIDIXE " e com

MapameTp HasHauyeHue

®yHKUMOHaNbHOCTb  [locTynHasa hyHKLMOHANbHOCTb A1 TEKYLLEN NMNLEH3NUM.
* GRAID - onuusa «Generic RAID». MNoapo6Hee cM. B rnaBe Turbl RAID (cTp. 27).

* ERA — onuusa «<ERA RAID». MNMoapobHee cM. B rnaee Turbl RAID (cTp. 27).

* Flash — pacwmpenune onumm «<ERA», nosBonstoLlee cosgaBaTtb ERA RAID Ha
SSD-guckax.

* FC — nogaep»kka npotokona FCP/FC ana SAN.

* IB — nogaep>xka npotokonoB SRP n iSER (4epes IB) anst SAN n
CUMHXPOHM3aLmMmM KaLen Generic RAID B DC-cucteme no iSER.

* {SCSI — nogaep>xka npotokona iSCSI anga SAN 1 CUHXPOHM3aLMK K3LLEN
Generic RAID B DC-cucTteme.

* NAS — noaaep>xka dannoBbix NpoTokosioB NAS: SMB, NFS, FTP, AFP.

* NVME-oF — nogaepykka npotokonos NVMe (NVMe/TCP. NVMe/RDMA) ans
SAN.

© Onuma nuueHsun «NVMe-oF» HeoCTymnHa AN NPUOBGPETEHUA B
Bepcun RAIDIX 5.2.4.

* YnpasneHune VM (VM Management) — onuma co3aaHns 1 ynpaeieHus
BUPTYabHbIMW MalLUMHaMMU.

* Pennukauus (Replication) — onuma pennunkaumm LUN Mexxay HECKONbKUMM
cuctemamm RAIDIX.

© Onuuwa nuueHsun «PennukaLmsa» HeAOCTYMHa A9 NPUOBPETEHNS B
Bepcun RAIDIX 5.2 4.

* SAS — noaaep>xka NpoTokona SAS ANa NOAKIOHEHUS ANCKOB U AUCKOBbLIX
KOP3WH.

* OntummaaTtop SAN (SAN Optimizer) — onuma «OnTummaaTtop SAN». [NoapobHee
CM. B rnaBe Pa6ora ¢ ontummsatopom SAN (c1p. 152).

© Onuma nuueHsun «OnTummusaTop SAN» HegoCTyMNHa ANs
nprobpeTteHms B Bepcun RAIDIX 5.2.4.

* SSD-kawW (SSD Cache) — onuums «SSD-kaww» ans Generic RAID.
* QoSmic — onuumsa «QoSmic». MNogpo6Hee cM. B rnase Hactporika QoSmic (cTp.

145).
© Onuma nuueHsuy QoSmic HeJOCTYNHa A/1A MPUOBPETEHNS B BEPCUM
RAIDIX 5.2.4.
BblgaHa [ata Bblaaym NNUEH3NN.
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Ir[LeIZCTBl/ITeJ'IbHa 4o CpOK OKOHYaHMA ,El,eI7ICTBI/IFI NMUEH3NN:
Q — INUEH3NA ,EleIZCTBl/ITeﬂbHa.

— CPOK AENCTBUS NULIEH3UM ncTekaeT. CTaTyc nosensetca 3a 31 AeHb 10
NCTeYEHUSA.

@ — CPOK 0ENCTBUA NINLEH3UN UCTEK.

Moaaepykka CPOK OKOHYaHWsA AeNCTBUA KITMEHTCKOM NOAAEPIKKM U TEKYLLMI CTaTyC:
Q — noAfep)KKa fencTBUTENbHA.

— CPOK [IENCTBUSA NOAAEPKKM ncTekaeT. CTaTyc noasnaeTcs 3a 31 AeHb A0
NCTeYEHUS.

@ — CPOK nencTens noaaep>XKn NCTekx.

Knwod B iMueHsnmn  JIMUEH3MOHHBIN KITKOY-3amnpoc:
Q K/IKOY AENCTBUTESEH, annapaTHble U3MEHEHUS HE BHOCUITUCD;
KoY AeNCTBUTENEH, 6bI10 BHECEHO OHO MM [iBa anmnapaTHbIX U3MEHEHWS;

e KJTHOY He AecTBUTENeH, 6b110 BHECEHO 60/1ee ABYX M3MEHEHWI annapaTHbIX
N3MEHEHUN.

YnpaBneHue nuueH3nen

YnpaBneHue nuueHsnelt BKItoYaeT B cebs cneaytoLme npoLecehb:

* [lo6aBneHue, N3MeHeHNe 1 NepeBbINyCK INLEH3NN.
* CkaumBaHue halna nnueH3nm.
* YaneHune danna nuueHsnm.

ﬂ,06aBﬂeHMe, N3MEeHeHNe n nepeBbinycK JIMLEH3UN

MeHATb INLEH3MUIO HY>XHO Mpu OOHOBNEHWN arnapaTHbIX KOMIMOHEHTOB W AJ1d NMpoaneHnA CpoKa OeNCTBUSA
nnueHsunn. ng sToro BbIMyCKaeTCA HOBaA NIMUEH3NA 1A BalLEN CUCTEMDI.

YT06bI 4OHaBUTL AN NMUEH3NN B CUCTEMY:

1. CKOMUpynTe TEKYLLIMA NNLIEH3NOHHbIY KoY cucTeMbl (NapameTp TeKyL M annapaTHbIi KoY Ha cTpa-
Huue JIMUEH3MA.
2. OTnpaBbTe CUCTEMHBIV K/IHOY B OTAEN NOALEPXKKM nocTaBLmKa CX/.

3. 3arpyaunTe B CMCTEMY NOJTyYeHHbIV hann NMueH3nn, KNMKHyB [,o6aBuTb dann NMuUeH3nm Ha CTpaHnue
JINMUEH3WA.

CkaumBaHue daina nnmueH3nmn
YT06bl CKa4aTb HaxoAALMICS B cucTeMe daa NNUEH3NN:
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1. OtkponTe cTpanuuy CUCTEMA > JIMUEH3UA.

2. B CTpoke ¢ nuueH3nen KInKHuTe in Bbl6epuTe CKayaTb.

Daiinbl NMUEH3UIA

MAS, (LS, 1B, FC

SA5, OATHMMIATOD

izl
—
m

OByno o UTC =3:0 et
SLL B R L W LE UL =200
K3 PRMUMKILAA,

ERA, Flash

Puc. 135. CkauneaHue ¢aina nuueH3uu

YnaneHue dpanna nuueHsum
YT06bI yaanuTb Gann NMUEH3UM N3 CUCTEMDI:

1. OTkpouTe cTpanuuy CUCTEMA > JIMLEH3UA.
2. B CTpoKe ¢ nuueH3nen KInKHnTe i BblbepuTe YaanuTb.

HaCTpOVIKa yBe,D,OI\/IJ_IeHl/Il;I O COCTOAHNKN CUCTEMDI

0 SAN, Qosmic, S50 Hrarnan g Ceee @ el

RAIDIX 5.2.44
raidix.com

Crasars

o ¥aanmTe

YTOo6bl ONepaTMBHO pearMpoBaTb Ha COObITUS, CBA3aHHble C cocTosHMeM CX[ nog ynpasnervem 10
RAIDIX, Bbl MOXeTe HaCTPOUTb NONyYeHMEe YBEAOMIEHMI O CUCTEME U €€ 0ObeKTax No NpoTokonam SMTP
n SNMP. [1ns KaXxaoro yana cucTeMbl TpebyeTca OTAeNbHAA HAaCTPOMKa OTNPaBKN YBEAOMIEHU.

Cnuncok o6bekToB MO RAIDIX, 4na KOTOPbIX 4OCTYMNHbI YBEAOMIIEHUS:

* [ocTeBble BM (Guest VMs);

* [nck (Drive);

* CeTb (Network);

* Habop pesepBHbIx Anckos (SparePool);
* JlnyeHsuns (Licence);

* [laTtunkn koHTponnepa (Controller Sensors);
* [laTunkn kop3nHbl (Enclosure Sensors);
* OntummaaTop SAN (SAN optimizer);
 O6uas nanka Samba (Samba share);

* O6uian nanka AFP (AFP share);

* O6uana nanka FTP (FTP share);

* O6uaa nanka NFS (NFS share);

* VIBM (UPS);

* RAID;

* LUN;

* iSCS;

* DC.

[ns kaxxporo o6bekTa M0 RAIDIX Bbl MOXeTe Bbl6paTb TvN yBegomneHuin MHdopmaums, Mpeaynpexae-

HUA 1 OLLNGBKMU.

MomMmMo yBeaomneHnin 06 oobekTax M0 RAIDIX, Bbl MOXeETe BKAKOUNTL MOMYyYEHME CUCTEMHbBIX YBEAOM-

NEHNN.
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HacTpowka napamMeTpoB cepBepa SMTP

YTO6bl HACTPOUTL NapaMeTpbl cepeepa SMTP, ocyLeCTBAAIOWIErO OTNPaBKY YBEAOMIEHMI N0 3N1EKTPOH-
HOW MoyTe:

1. OTkponTe cTpaHnuy CUCTEMA > YBEOOMJIEHUA.
2. C neBOW CTOPOHbI BbibepuTe NpoToKos SMTP.

RAIDIX=  XPAHWIMLIE NAS WHWUWATOPLI M MUHTEP®EACKI CUMCTEMA  MOHWTOPWHI

¥3Mbl  CETb  NMUEH3MA  YBEAOMNEHWA  BOCCTAHOBMEHWE KOHOWMIYPALMKA  HACTPOMKM BPEMEHM  MOMB30BATENM  CMCTEMHBIFA AMNCK

SMTP CHMCOKHOHyHaTEHEM

NobasvTh NoayHaTeEns
SNMP A )

Puc. 136. HacTpoiika yBefomMneHui no npotokony SMTP

3. C npaBoW CTOPOHbI OTKPOEeTCS naHens MNMapametpbl SMTP cepBepa. HacTponTe napaMeTpbl cepBepa.

MNapameTpbl SMTP cepeepa

AJpec NoJkNHYeHns

Mopt 25
TWN aBTOPKM3aLAIA BrnrodeHa W
SSL/TLS

E-mail oTnpaeuTens

Noruvx
(HeobAzaTenbHo)

MNaponb
(HeobA3aTensHO)

OTMEHA

Puc. 137. OkHo «lMapameTpbl SMTP cepBepa»

MapameTp HasHayeHune

Anec IP-agpec nnmn DNS nma SMTP-cepBepa, ¢ KOTOporo 6yayT oTApaBNATLCA
NOAKNHOYEHMA COOTBETCTBYHOLLUME YBEAOMEHWS.
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MapameTp HasHauyeHune
MopT Homep nopra.
o ymonyaHuto 25.
Tvn Tun aBTOPU3ALINN.
aBTOPU3ALIMN - Bo3MoxHbIe 3HAYEHNS:
o BrtoyeHa;
° BbIK/THOYEHA;
o PLAIN;
o SCRAM-SHAT;
o CRAM-MD5;
o GSSAPI;
o DIGEST-MDS5;
o LOGIN;
o NTLM.
SSL/TLS BK/toYaeT 1 BbIKIKOYAET WndpoBaHme.
E-mail 3HaueHue, KOTopoe ByaeT 0ToOpaXkaTbCs B Nose OTNPaBUTENS MUCbMA.
OoTnpaBuUTENA
Jlorun Monb3oBaTenb, OT UMEHN KOTOPOro 6yAyT OTNPaBASATLCSA YBEAOMIEHWS.
([lononHUTENbHbIN NapameTp).
Maponb Maponb 4OCTyNa K MOYTOBOMY CEPBEPY.

Ecnu nonntuka 6630MacHOCTM cepBepa AonyckaeT AoCTyn 6e3 aBTopmsaLmn, TO 3TO

nosie MOXXHO He 3aroJIHATb.

4. Knnknute MPUMEHUTD.

HacTpowka nonyyatenen ysegomneHmnmn SMTP

Mocne HacTpoiKkM NapameTpoB cepBepa SMTP nob6aBbTe nonyyatenein yBeaoMAeHN.
YT0o6bl f0H6aBUTL NoAyyYaTens yseaomneHnin SMTP:
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1. OtkponTe cTpaHuly CUCTEMA > YBEOOMJIEHUA.

2. B cekumm Cnucok nony4vatenen KnvkHute [Jo6aButb nonyyatens. OTKpoeTCs NaHeNb 418 CO3AaHNS
yBEOOMJIEHWNS MOCPEACTBOM 3NIEKTPOHHOM MOYTbI.

Cnwncok nony4atenei

[l06aBNTL NoNy4aTend

E-mail NoNb30BaTENs CUCTeMHbIE YBEAOMEHUS

: BblbpaTh
CO34ATb OTMEHA

Puc. 138. HacTpolika nony4atenen email-yBefomneHui

3. B none MNonyyaTtenb BBeAUTE aApec 3/1EKTPOHHON MOYTbI MoyYaTens yBe4OMIEHNN.
4. B KONOHKe YBeAOMNEHUA KIMKHUTE BbibpaTh 1 B OTKPbIBLUEMCS OKHE TUMNbl yBeAOMIIEHUI BbibepuTe
HY>Hble Tunbl yBegomneHnin. KnukHute MPUMEHWUTD ansa saBepLueHns Bbibopa.

5. KnukHnte CO3OATD. MNoyToBbINM agpec nofib3oBaTens-nosyvyatens yBeJOMIEHNN NOSABUTCA B CEKLIMM
Cnucok nonyyatenen.

Cnwncok nony4atenei

CET

admin@raidix.com RAID, i5C5l, CMcTEMHBIE YBEAOMAEHWA

[lo6aBUTE DONYHETENS

Puc. 139. Cnncok nonyyatenern email-yBeiomMneHunn

YTO6bI NPOBEPUTL KOPPEKTHOCTb BbINOMHEHHOW HACTPOWKU, KIMKHUTE i B CTPOKE HYXXHOro nosyyaTens,
3aTeM KNnKHUTE TecT. Y6eauTecCh, YTO Ha YKasaHHbIn afpec 8N1eKTPOHHON NOYTbl MPULLIO TECTOBOE MUCh-
MO C YBEOMIIEHNEM.

HacTpoika napameTtpoB cepBepa SNMP

RAIDIX 5.2.4 nogaep>xuBaeT Tpu Bepcumn npotokona SNMP —v.1,v.2, v.3.

B oTnmdne ot nepsoi Bepcum npoTtokosia SNMP v.1, SNMP v.2 BkIto4aeT B cedd yyuLleHns B 061acTW Npo-
N3BOAUTENBHOCTH, 6€30MaCHOCTW, KOHPUAEHUMANBHOCTM U CBA3SX MeXy MeHekepaMu, a Takxe Nnos-
BOMAET MNoJy4aTb 60/blUe YyNpaBAsgoLWmMX AaHHbIX B OAHOM 3anpoce. [1pn aToM HoBas cnuctema 6esonac-
HOCTW Ha OCHOBe CTOPOH 13 SNMP V.2 Tak 1 He nony4usa LWMPOKOro pacrpoCTpaHeHNS.

Y106bI HacTponTb SNMP v.1 nnm SNMP v.2:
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1. OtkponTe cTpaHuly CUCTEMA > YBEOOMJIEHUA.

2. C neBOW CTOPOHbI BblbepuTe NpoTokosn SNMP.

RAIDIX=  XPAHWAMLIE NAS  MHWLMATOPbI M MHTEPOEACE CWUCTEMA  MOHWUTOPWHI

Y30kl  CETs  NMUEH3MA  YBEAOMNEHWMA  BOCCTAHOBNEHWE KOH®WIYPALMW  HACTPOWMKWA BPEMEHW  MOAL30OBATENW  CUCTEMHLIA AUCK

SMTP Crincok nonyyatenei SNMP Trap

[0BaEnTe NoNyHaTENS
SNMP -

Puc. 140. HacTtpoiika yBegomneHui rio npotokony SNMP

3. C npaBoOW CTOPOHbI CTpaHuLbl NosBuTcd naHenb MapameTpbl SNMP areHTa.

MapamMeTpel SNMP arexta

Brnawoqed

Cra4ate MIB-dalin

Puc. 141. MNMaHenb «MNapameTtpbl SNMP areHTa»

4. HactpoinTte SNMP-areHT, ykasas cnefyroLime napameTpbl:

MapameTp HasHauyeHune

BkiroueH BKAOUYUTD nnn BbIkTOUYMTE SNMP-areHT.
Bepcua Bepcua npotokona SNMP: 1, 2 nnm 3.
SNMP

IP-agpeca HeobsasaTenbHbIN.

IP-agpec, No KOTOPOMY KIMEHT MOXKET 06paLLaTbCsa K cepBepy AN NoaydYeHns
NMHMOPMAaLIMK O ero COCTOSTHUN.

YT06bI 406aBUTDL eLLé oanH IP-agpec, knukHuTe [o6aBuTb IP-agpec 1 BBeauTe
cnefyrowmnmn IP-agpec B OTKPbIBLLEMCSA MOJIE.

MopT Homep nopta, no kotopoMy SNMP areHT obpalljaeTcst K cepBepYy.
MopT no ymon4yaHuio — 161.

CoobLecTBO VIMA coobLecTBa 419 ayTEHTUDOUKALMN Ha CepPBEpE.
Mo ymon4yaHumto: public.
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5. KnukHnte NMPUMEHUTD.

MapameTpebl SNMP areHta

m

Bepoua SMNMP 2 v

IP-anpeca IP-aapec

Jo8aenTk IP-aapec

Mnopt 161

CoobwecTeD public

NMPUMEHNTE OTMEHA

Ckadvate MIB-daidn
Puc. 142. Hactponka SNMP arenta gna SNMP v.1, v.2

Mocne 3aBepLIEeHNst HACTPOMKN MOXKHO 3arpy3nTb MIB-thain — CTpyKTYpUpPOBaHHbI TEKCTOBbIN Balin, co-
Aep>kalmin nHhopMaLmnio 0 Bcex 06beKTax ycTponcTea. [nsa 3arpy3ku KnkHuTe CkavaTb MIB-dann.

Y106bI HacTponTb SNMP v.3:

1. OTkpouTe cTpaHuuy CUCTEMA > YBEOOMJIEHUA.
2. C neBOW CTOPOHbI BbibepuTe NpoTokos SNMP.
3. C npaBOW CTOPOHbI CTPaHNLbI noaBuTcs naHenb MapameTtpbl SNMP areHTa.

4. HactpoinTe SNMP-areHT, yKasas cnefyroline napameTpbl:

MapameTp HasHauyeHune

BknroueH BktounTb mnm BbikNoUnTs SNMP areHT.
Bepcuna SNMP Bepcua npotokona SNMP: 3.

IP-agpeca Heobs3zaTenbHbIN.

IP-agpec, No KOTOPOMY KIMEHT MOXKET 06paLLaTbCs K cepBepy Ans
NonyYeHns nHMoOpMaLMM O ero COCTOAHMN.

YTO6bI 06aBUTD el oanH IP-agpec, KnukHuTe [lo6aBuTthb IP-agpec (Add
IP Address) 1 BBeaMTe cneayrolmin IP-aapec B OTKpbIBLIEMCS NOSeE.

MopT Homep nopta, no kotopoMy SNMP areHT obpalliaeTcs K cepBepy.
Mo ymonyaHuio — 161.
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MapameTp

HasHayeHue

IMa nonb3oBartens

[poTOoKON
ayTeHTUbmKaumn

MNaponb
ayTeHTUbmKaumn

MacTep KoY
ayTeHTUbmKaumn

JlokannsoBaHHbIM

IM$ nonb3oBaTtena.

IMa nonb3oBaTens Ha cepBepe [OKHO COBMaaaTh C YKasaHHbIM Ha
CTOPOHE K/NEHTA.

MunHnmanbHasa annHa — 8 CUMBOJIOB.

MpoTokon ayTeHTndmKaumm: mdS nnm sha.
[lo/mKeH coBnafaTb C yKadaHHbIM Ha CTOPOHE KJIMEHTa.

Maponb ayTeHTUdMKaLWA.
3HaueHne [JOMKHO CoBMaAaTh C yKasaHHbIMWU Ha CTOPOHE KIIMEHTA.

K1tod, KOTOpbI UCMONb3yeTCa ANA ayTEHTUMUKALIMM BMECTO Napons.

JIoKannmsoBaHHbIN K4, KOTOPbIN MCNONb3yeTcs ANs ayTeHTuduKaumm

KJTHOM ayTeHTVId)VIKal_lVIVI BMECTO Nnaposid.

[poTOKON
LWnpoBaHns

Maposb
KOHMWAEHUMANBHOCTH

MacTep-ktou
KOHPUAEHUMANBHOCTH

KoHbuaeHumanbHbIn
NOKaM30BaHHbIN
KJTHOY

MpoTokon wudpoBaHus: des nnu aes.

Maposib, NCMonb3yemblil AN WdPOBaHKA.

Kntou, ncnonbayemMbint ansa lmndpoBaHs BMECTO Naposis.

Kntou, I/ICI'IO}'Ib3yeMbIIZ and I_IJI/Iq)pOBaHI/IFI BMECTO napond.
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[MapameTpbl SNMP areHTa

“n

Bepcua SNMP 3 v

IP-appeca IP-agpec

NobaenTk IP-aapec

MopT 161

Mima nonb3oBatend

[poToKON mds g
ayTeHTUdKrKaLnm

MNaponb

ayTeHTUrKaLmnn

MacTep-kno
ayTeHTUpUKaLK

Engine Id

JTokanM3oBaHHbIA
KAHOY
ayTeHTUrKaLmnn

[poToKkon
des v

LUMppPOBaHWSA

[Maponb

KOHOWAEHLWNANBHOCTH

MacTep-kKn

KOHWAEHUMAaNbHOCTA i
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5. KnukHnte NMPUMEHUTD.

Mocne 3aBepLIEHNst HACTPOMKM MOXKHO 3arpy3nTb MIB-thain — CTpyKTYpUPOBaHHbI TEKCTOBbIN Balin, co-
Aep>kalmin nHbopmMamto 060 Bcex 06bekTax yCTPOoMCTBa. 1A 3arpyskn KnmkHuTe Ckadatb MIB-dainn.

HacTpoinka nonydatenen ysegomneHnmn SNMP

Mocne HacTponku napameTpoB SNMP nobaebTe nonyyateneit yBeOMAEHUN.
YT06bl HACTPOUTL NoNyYaTenen yseaomMmneHnin SNMP:

1. OTkponTe cTpaHuuy CUCTEMA > YBEOOMIJIEHUA.
2. C neBOW CTOPOHbI BbibepuTe NpoTokos SNMP.

3. B cekummn Cnmcok nonyyaTenen KnvkHuTe [o6aBuTb nonyyatens. OTKPOETCA NaHeNb HACTPOMKM No-
nyyarenem.

Cnucok nony4ateneit SNMP Trap

[l06aBUTb NoNY4aTENs

IP-aanec 162 CycTemHble YBeA0MAEHNS
Boibpath

CO30ATE OTMEHA

Puc. 144. Bupxet «[Jo6aBuTb nonyyatens»

4. B none IP-agpec BBeauTe IP-agpec nonyyarena yBeqoMIeHUN.

5. B none Mopt ykaxunte nopt nonydeHns SNMP yBegomneHni. [opTt no ymonyanuio — 162.

6. B KonoHke YBeAOMNEHUs KNMKHUTE BblbpaTb 1 B OTKPbIBLIEMCS OKHe Tunbl yBEAOMIEHUN BbibepuTe
HY>Hble TuMbl yBegomneHnin. KnukHute MPUMEHWUTD ansa 3aBepLueHns Bbibopa.

7. KnukHute CO3OATD. IP-agpec nonyvatena yBeJOMMAEHUA MNOABUTCA B cekummn Cnucok nonyyarenen
SNMP Trap.

Cnucok nonyd4ateneit SNMP Trap

172.16.22.153 162 RAID, Juck, AaTHMKKM KOP3KMHEI

JobaBnTb NoAY4aTENsA
Puc. 145. Cnucok nonyyatenen SNMP-yBegomMmneHui

YT06bl MPOBEPUTL KOPPEKTHOCTb BbIMNOSIHEHHOM HACTPOMKN, KITMKHUTE i B CTPOKE HY>XHOro rnosyyarens,
3aTeM KNMKHUTe TecT. YbeamTech, YTO Ha YKa3aHHbI IP-agpec NpuLLIno TeCTOBOE YBEAOMEHME.

BoccTaHOBEHWE KOHDUIYpaLUN CUCTEMBI

© pvpaboTe ccrcTeMOit BaXKHbIM MOMEHTOM ABMISETCA BO3MOXHOCTb BOCCTAHOBIEHUSA €€ TeKY-
LLIero COCTOSAHNSA, HACTPOEK 1 CBOMCTB Ha OCHOBE METaZiaHHbIX CUCTEMbI. MeTaaHHble CUCTEMDI
XpaHATCH Ha AMCKax v coaepykaT daiin KoHburypaumm.
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B daiinax KoHGUrypaumm coaepxmtcsa MHbopMaums 0 HaCTPOMKax 1 CBONCTBAX CUCTEMbI, @ TakXe e€ Te-
KyLLleM COCTOSHUW. KOHDUrypaums MoXeT 6biTb BOCCTAHOBIIEHA [aXe Npy OTKa3e KOHTpoepa unm 3a-
FPY304YHOrO AMCKA: Bbl MOXETe NepecTaBUTb ANCKU B KOP3MHY APYroro KOHTPOsIepa UM NOAKIIOUNTL

KOP3MHY C AUCKaMM K ApYroMy KOHTPOEpY, AN NOMEeHATb 3arpy304HbIid AUCK Ha KOHTpoiepe, nocne
4ero BOCCTaHOBUTb KOH@UIypaLmIo 1 MOAYYNTb PABOYyHO CUCTEMY.

[nsa paboTbl ¢ Gannamm KoHGUrypaunm cmctemol oTkponTe ctpaHnly CUCTEMA > BOCCTAHOBJIEHUE
KOHOUTYPALINN.

RAIDIX=E  XPAHWIMILE NAS  WHWLMATOPbHI M UHTEPOEWACHI  CMCTEMA  MOHWUTOPWHI node1 ' node2 eadmin i

¥30bl CETb /MLUEH3WMA  YBEAOMIIEHWA  BOCCTAHOB/IEHWE KOHOUIYPALMKM  HACTPOMKM BPEMEHW  MOML3CBATENM  CWCTEMHBIA ANCK

CnMCcoK KOHGUrypaLyiA CUCTeMbl
Tekywuas KOHPUrypaLus

CACTEMBI

SysConfig_2020_01 rpk Jan 21,454 PM + Ckavate W MpumenmTs :
COXPAHWTD KAK...

3arpy3nTe Gain KOHGWUIYPaUUn

Puc. 146. Ctpanuua BOCCTAHOBIEHME KOHOUTYPALIUA

o He ncnonbayite hyHKLUMIO BOCCTAHOBNEHNS KOHPUIYPaLIMM NOCE U3MEHEHWSA annapaTHOM KOH-
durypaumm cuctembl nnm cozganms RAID apyroro ypoBHS.

He npumeHsiiTe KoHbUIrypaumnio cucteMbl, ecnn RAID HaxoamMTCA B NpoLecce MHULmManmnsaumn.

CoxpaHeHue TekyLLEen KoHDUrypaLmm cucteml

© 119 BOBMOXHOCTW BOCCTAHOBIEHUA HACTPOEK CUCTEMDI, NPV BHECEHWMN KAKUX-TTME0 N3MEHEHWIA
PEKOMEHyeTCa PErynapHO co3faBaTh Pe3EPBHYO KOMUIO daitna KoHPUrypawumum.

CucTtema cos3faéT darn ¢ HacTpokamMm, NO3BONASA B AanbHeleM ero CkadaTtb v MpuMeHnTb.
YTOObI COXPaHUTDL TEKYLLYH KOHMUIYpaUMKo CUCTEMDI:

1. OTkponTe cTpaHmy CUCTEMA > BOCCTAHOBJIEHUE KOHOUTYPALINN.
2. Ha naHenu Tekywas KoHdurypaumsa cuctembl KnnkHnTe COXPAHUTDH KAK.
3. YKaxkuTe HasdBaHue daina n knnkHute COXPAHUTD.

CkaunBaHue (painia C KOHPUrypaumem cMCcTeMb

YT06bI cKayvaTb hain ¢ KOHbUrypaumen cucTembl:
1. OtkpomTe cTpanuly CUCTEMA > BOCCTAHOBJIEHME KOHOUTYPALIUW.
2. B cekuynm Cnucok KoHbUrypawmm cMcteMbl B CTPOKE C HY>KHON KOH®UrypaLumen KnnkHnTe CkavaTb.
darn ¢ KoHGUrypaumen 6yaeT CoOXpaHeH B yKa3daHHOM BaMu MeCTe.

YTOObI COXpaHUTb ain TekyLlen KOHOUrypaummn, cHadana coxpaHuTe ero B cucteme, KnmkHyB COXPA-
HUTb KAK.

3arpyska aina ¢ KoHpurypaumen cucteMoil

YTO6bI 3arpysnTb Marn ¢ KOHOUrypaumern CUCTEMbI:
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1. OTkponte cTparHuly CUCTEMA > BOCCTAHOB/TEHME KOHOUTYPALIUN.

2. B cekumm CnmMcok KoHpUrypawumm cucTemMbl KNMKHUTE 3arpy3nTb dann KoHburypauum.
3. BbibepuTte dain.

[prMeHeHne KOHPUrypaLumm CUCTEMbI

YT06bI MPUMEHNUTL KOHMUIYPaLMIO CUCTEMBI:

1. OtkpouTe cTpaHuly CUCTEMA > BOCCTAHOBJIEHUE KOHOUTYPALINN.
2. B cekumm Cnmcok KOH@Urypaumm CUCTEMbI B CTPOKE C HY>KHOW KOHMUTypaLmen KNnkHUTe NMpuMeHnTb.
3. Anga noareepxaeHnsa knnkHuTe MPUMEHUTD.

YaaneHue aina ¢ KoHQUrypaumen CUCTeMb

YT06bl yaanuTb onpefeneHHyro KoHbUrypaumto:

1. OTkponTe cTpaHmly CUCTEMA > BOCCTAHOBJIEHUE KOHOUTYPALIUN.

2. B cekumm CnmMcok KoHGUrypaLmi CUCTEMbI B CTPOKE C HY>XKHOW KOHDUIypaLmen KIMKHUTE 1 BbibepuTe
Ypanutob.

3. [Inga noareepxaeHnsa kvkHnuTe YOAJTTUTD.

PaclMpeHHble  BO3MOXHOCTU  paboTbl C  KOHMUrypaumen
CUCTEMDI

KNnoHMpoBaHne KoOH@UrypaLumm

Bbl MOXeTe KNoHnpoBaTb KOHOUrypaumto RAIDIX B paMkax OHOM CUCTEMbI UV Ha APYryro CUCTEMY, aHa-
NOTMYHYHO MO annapaTHOM KOHMUrypaumm.

KﬂOHl/IpOBaHl/Ie ocylecTBndeTCcAa C NOMOWbHO YTUITNTbI rdclone 1 BbINOMHAETCS TOMbKO Hepes CLI. Ona
nonyqyeHnd Crimcka AonyCTnMbIX KOMaH[, B CLI BbInonHUTE:

$ rdclone -h

YTunuta rdclone 4nTaeT TekyLLyo KOHDUIypaLmmo 1s:

* aKTyanbHoro raidixcfg.json daina (no ymonyaHunio);
* NFO60ro KOPPEKTHOrO (hana KoHburypaumm, ykaszaHHoro B napamMeTpe rdclone;
* STDIN yepes pipe, ecnun ykasaH crneumanbHbIi KoY.

YTunuTa npeobpasyeT TeKyLLyro KOHPUrypaLmo B nocneaoBaTenbHOCTb rdcli-komana, 3 KoTopbix Gop-
MupyeT cnncok B popmate shell script. Cnvcok BbiBoanTcs B STDOUT (o ymonyaHwuto) nuéo B daiin, yka-
3aHHbIN B KIHOYe.

PesynbTaTbl paboTbl rdclone ncnonbayetcs Kak sh-thain, coaepykallimini Habop KomMaHz 411 BOCCO3AaHNS
aHaNoOrMYHOM KOHMUIrypaLUmm Ha annapaTHO NOAOGHON CUCTEME, B KOTOPOW He CO3AaHbl Apyrie 06beKTbl
B KOHPUrypaumoHHoM danne RAIDIX.

OcobeHHOCTN paboTbl yTUANTbI rdclone:
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* [Nepen komaHgamu co3ganHna NAS nonb3osaTens unm rpynnbl, rdclone reHepupyet shell script ana no-
McKa JaHHOWM Tpynnbl UKW NoSb30BaTens B Linux CUCTEME U yaaneHus 1Ux, eCnv Hanaer.

* [lepen komaHaamu cosfanna NAS share, rdclone cosgaét Ha LUN dannosyto cuctemy XFS.

* Ecnn B KOMaHae cosdgannsa RAID nnun sparepool npucyTcTBytOT ID AMCKOB, OTCYTCTBYHOLLMX B CEKLIMN
drive koHdurypaumm, rdclone BbiBefeT B STDERR npenynpexaeHuve ¢ id aTux AUCKOB U CreHepupyeT
CcTpoky cosfanus RAID/sparepool 3akoMMeHTMpoBaHHOM, a UID aaHHbIX AUCKOB 6yayT 0603HaYeHbl
3Hakamun "??".

imnopT RAID

© Tonbko anga Generic RAID.

Bbl MOXeTe nMnopTpoBaTb RAID, KOTOpPble €CTb Ha AMCKAX, HO OTCYTCTBYHOT B KOHMUIypaLmm.

cnonb3yiTe aTy hyHKUMOHANbHOCTb B CllyYasix, Koraa Heckobko cuctem RAIDIX, ¢ KOTopbiMU Bbl pabo-
Tanu, HeobxoaAMMO 06 beANHUTL B OHY. KpomMe 3Toro, (yHKLUMOHANbHOCTb MO3BONSIET BOCCTAHOBUTL CU-
CTEMY Mnochie BbIxo4a N3 CTPOA CUCTEMHOIO AMCKa.

© B cnyyae nmvnopta RAID BO3HMKAET HEOBXOOMMOCTL MMMOPTa TOMOB, NpuHagnexatimx RAID.
9TO BO3MOXHO TOJMIbKO B Ciydae, Koraa RAID BoccTaHoBeH koppekTHO (Online). Ecnn RAID 6b1n
BOCCTaAHOBJIEH HEKOPPEKTHO, CUCTEMA HE CMOXET CUYMTATb MeTafaHHble RVM, B KOTOPbIX HAaxo-
ANTCA MHbOopMaums 0 ToMax. [19 KOPPeKTHORO MMMNOPTa, B CUCTEME AOKHbI 0653aTENbHO NpU-
CYTCTBOBaTb BCe AMCKU, BXoAsLme B RAID.

o RAID 1 ToMa ¢ 0ANHAKOBbIMU UMEHAMMW HE MOTYT CYLLIECTBOBaTL B OZJHON CUCTEME, MOSTOMY MpU
[l06aBNEHNN B CUCTEMY ANCKOB AaHHbIX APYroi CUCTEMbI B Cnyyae, ecnm nmeHa RAID 1 ToMoB
COBMAAaAroT, UX CnefyeT nepeMmeHoBaTh nepes MMMopTOM.

HeB03MOXXHO nMnopTmpoBaTb RAID, Ha KOTOPOM He 6bI10 co34aH0 H1 ogHoro LUN.

© VMnopT RAID He NoO3BOMAET BOCCTAHOBUTL OLUME0YHO YaanéHHble 06bekTbl (RAID, LUN).

Y106bI MOOpTMpOBaTb RAID yepes GUI:
1. OtkponTe cTpaHuuy XPAHUJTULLE > UMITOPT RAID.

2. Ecnun nmeHa RAID ana nmnopTa coBnazaroTt ¢ meHamu RAID, y>ke MpuUCyTCTBYHOLLMX B CUCTEME, Nepe-
nmeHyiTe Takmne RAID.

YT06bI NepenmeHoBaTb RAID:

a. KnukHute MNMepenmeHoBaTb MeTafaHHble AUCKOB.
b. B oTKpbIBLIEMCS ANANOrOBOM OKHE Bbl6epuTe AMCKK, KOTOPbIE BXOAAT B UMMopTupyemMbln RAID,
ykaxxuTe HoBoe nmsa RAID n knnkHute BbIBPATD.

3. B cexkumm MmnopT RAID knnkH1TE UMMopT and Hy>kHoro RAID.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CtpaHuua 199/243



— RAIDIX 5.2.44
RAIDIX= eicixcom
RAIDIXE XPAHWMLE NAS  WHWLMATOPbI M MHTEPOEACHI  CUCTEMA  MOHWTOPMHI E node1 e admin %5

OB30P CNWCOKRAID  CMWCOKLUN  PEMJMKALIAA ~ HABOPbLI PE3EPBHBIX AMCKOB  AWCKKW  CKAHWPOBAHWE AMCKOB  NMPO®WAW RAID  MMMNOPT RAID

MMI'IOPT RAID MepermeHoBaTh MeTafaHHbIe AUcKos

QUUCTATE METAJaHHbIE ANCKOB

GEN_RAID& RAID 6 5-9 5 WMmnopt (]

Puc. 147. 3nemeHT ynpasBneHus nmnoptom RAID

4. B oTKpblBLEMCA OKHE MacTtep umnopta RAID ykaxute pasmep kawwa ang nmnoptupyemoro RAID n
KnnkHuTe OAJIEE.

5. B OTKPbIBLUEMCS OKHE MPOBEPbLTE, ECTb S KOHMNKTbI MMeH € LUN, y>e CyLleCTBYIOLLMMN B CUCTEME.

Ecnu Takne KOHMVKTbI eCTb, NepenMeHyimTe Takue LUN npu noMoLm KHonku . Flocne nepermmeHo-
BaHWA HY>KHbIX LUN KNnKHUTE .

6. ECN KOHMNUKTBI UMEH OTCYTCTBYHOT, KNMKHUTe OAJTEE.
7. [Mossutcs cBofHaa Tabnuua napameTtpos RAID u cnncok LUN ans RAID. MpoBepbTe NpaBuiibHOCTb
JaHHbIX Ansg uMmnopTta un kKnnkHute UMIMOPT.

Y1066l MMNopTUpoBaTb RAID yepes CLI:
1. 3afaiTe CNNCOK AMCKOB, Ha KOTOPbIX ByAeT BeCTUCb NoncK RAID, BbINOMHMB KOMaHAY:

$ rdcli nmetadata raid scan [{-d|--drives} (<drive-uids>)]

Ecnm cnmMcoK AMCKOB He yKasaH, TO MOUCK 6yAeT NPOM3BOANTLCA MO BCEM CBOOOAHbIM AMCKaM. YTUAMTa
rdctl HangeT 1 0To6pas3nT MHPOPMaLMIO O HanaeHHbIx RAID.

2. Ecnn nmena nmnoptupyemMbix RAID nnmn ToMOB coBnagatoT C UMEKLLIMMUNCH B CUCTEME, 3a[1alTe HOBbIE
MMeHa 4ns BblbpaHHOro RAID 1 BXOAALLErO B HErO CNMCKa ANCKOB, BbIMOHWMB KOMaHAY:

$ rdcli netadata raid renane [-on <ol d_raid_name>] [{-d|--drives} (<drive-uids>)] {-n|--name} <nane>

CnnCOK ANCKOB HY>EeH ANA UCKKYEHUA HEOAHO3HAYHOCTW, B Clydae ecnu Heckonbko RAID nmetoT
OANHAKOBblE MMEHa 1 HEOHBXOANMO ONpeaennTb, kakon RAID nepermeHoBbIBaTb.

3. BocctaHoBuTe RAID No ero MMeHu, NoyymnTe CrNnMcoK TOMOB, BbIMOHUB KOMaHay:

$ rdcli nmetadata vol ume scan {-r|--raid} <raid_nanme>

[ocre BbIMOSIHEHNA 3TOM KOMaHAbl nosBuTca cncok LUN Ha ykazaHHoM RAID.

4. |_|pl/l HeO6XO£I,I/Il\/IOCTl/I BbIMO/IHNTE KOMaHAY NepenMmeHoBaHNA TOMOB:

$ rdcli netadata vol une rename -r <raid_name> -n <vol s-renane-1ist>

B KOTOPOIA <vols-rename-list> UMeeT cneaytoLLyro CTPYKTYPY:

( <ol d- nanel>- <new nanel>, <ol d- nanme2>- <new nane2>)

5. mnopTtupyinte RAID B TeKyLLYH KOHOUIYPaLIMKO, BbIMOMHUB CeyoLLYy0 KOMaHAy:

$ rdcli netadata raid inport {-r|--raid} <raid_nane>

pn HEOOXOAMMOCTM 3afalTe HOBbIV pa3mMep kalwa RAID ¢ noMOLLbrO onuum cache_size.

HacTponka BpeMeHu

Ha cTtpaHuue CUCTEMA > HACTPOMKW BPEMEHW MOXHO HACTPOUTL CUCTEMHOE BPEMS.
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RAIDIX=  XPAHWIMUIE NAS WHWUMATOPHl U MIHTEPOEACH CUCTEMA  MOHUTOPWHI

Y30kl  CETh  NWLUEH3WMA  YBEAOMIEHWA  BOCCTAHOBMEHWE KOHOWIYPALMK  HACTPOWMKWA BPEMEHWM  NOML30BATENN  CMCTEMHGLIA AWNCK

HacTpoiku AaTbl U BpeMeHU

YCTaHOBWTL

BpyuHyto  ® ABTOMaTUYECKM
Epema:

NTP-cepBep: 4 cepeepa

Yacoeoi noAc: Europe/Moscow

CHMHXPOHU3WPOBATb

RAIDIX 5.2.4 no3BonsaeT kak ycTaHaBIMBaTb BPEMS BPYYHYHO, Tak M HacTpanBaTh Bpemsa no NTP-cepepam.

Puc. 148. HacTpoika gaTbl U BpeMeHu: ABTOMaTU4eCKu

TekyLUne faTa 1 BpeMsi CUCTEMbI OTOBPaXKatoTCA Ha MaHeNV B MPaBOM BEPXHEM YT1y.
YTO6bI BPYYHYO YCTAaHOBUTb BPEMS:
1. OTkponTe cTpaHnly CUCTEMA > HACTPOMKW BPEMEHMN.

2. B cTpoke YcTaHOBUTb BpemMs BbibepuTe BpyuHyto.

RAIDIX=  XPAHWIMWE NAS  UMHULUMATOPbI M MHTEP®EACH  CUCTEMA  MOHWTOPWHI

Y3Nel CETb  JIMUEH3WA  YBEAOMMEHMA  BOCCTAHOB/IEHWE KOH@WMIYPALLAKM  HACTPOWKM BPEMEHMW

HacTpoiku AaTel 1 BpeMeHU

YCTaHOBKUTh _
* Bpy4HyH ABTOMETUYECKN

BpEMA:

daTa: 26/02/2019 [F

Bpems: 12:46 O v

Yacoeol noac:  Europe/Moscow

Puc. 149. HacTpoiika gatbl n BpeMeHu: BpyuHyto

3. Ana nameHeHus gatbl U BPEMEHN KITMKHUTE B COOTBETCTBYHOLWLEM MNOJiE, YCTAaHOBUTE HY>XHbIE 3Ha-
YeHnsd N NoOATBEPANTE BBOL, KITMKHYB " .

s OTMeHbl BBEAEHHOTO 3HAYEHNA KITUKHUTE

4. [Insg nsMeHeHns 4acoBOro nosca:

a. KnukHuTe TeKylee 3Ha4yeHme 1 BbibepnTe Hy>KHbI YaCOBOKW MNOSAC 13 CAMCKa.
b. KnnukHuTte BbIBPATD.

BBeAEHHbIE HACTPOWKN BPEMEHN MPUMEHSAKOTCS B TOT XK€ MOMEHT 1 0TOBpaXaroTCcsa B cekummn Tekylumne
JaTta v BpeMsl CUCTEMDI.
[ns cMHXpoHM3aunmy Bpemenn no NTP-cepepam:

1. Ha ctpaHue CUCTEMA > HACTPOMKW BPEMEHMW.
2. B cTpoke YcTaHOBUTb BpeMsi BbibepuTe ABTOMaTUYECKM.
3. YT06bI NPOCMOTPETL NN U3MEHWUTL CMUCOK NTP-CepBepOB, KIIMKHUTE KOIMHYECTBO CEPBEPOB.

4. Y106bl U3MEHUTB YaCOBOW MOMAC:
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a. KnukHuTe TeKylee 3HavyeHme 1 BbIbepnTe Hy>KHbIN YaCOBOW MNOSAC U3 CnMCKa.

b. KnukHnte BBIBPATD.
5. KnukHnte CUHXPOHU3UPOBATD.

[Tonb3oBaTenmu

[na pasrpaHnyeHnsa JOCTyna K yrnpaBneHuto cuctemon, B RAIDIX 5.2.4 ecTb iBe ponv NONb30BaTENS, MMe-
toLLME pasfiyHble BO3MOXHOCTM NMPOCMOTPA W1 YNpaBieHNa CUCTEMOM:

* AIMWUHUCTPATOpPbI — OOCTYMHbI BCE onepaunn c CUCTEMOW 1 NONb30BaTENAMM, BKAKOYAKOLLME B CEOS:

° MPOCMOTP COCTOAHNA CNCTEMDbI,

° UBMEHEHWNE MapaMEeTPOB CUCTEMDbI,

° OBHOBMEHNE CUCTEMDI;

° CO3JaHne n pefakKTnpoBaHME akKKayHTOB Nnosib3oBaTeNen CUCTEMbI.

° Ol'lepaTOpbl — onepaunn c CUCTEMOW BKIKOYAKOT B CEOS:

° MPOCMOTP COCTOSAHNS 1 NpeaynpeXxaeHnii CUCTEMbI;

o cHop »KypHana cobbITuin (CM. pasfen 3arpyska xypHasa cobblTuii (CTp. 222));
° BbIiNnosiHeHne S.M.A.R.T. AnCKOB;

° U3MEHEHWNE TMYHOMO Napons 1 A3blka MHTepdeiica.

B GUI AOOCTYMHbI cnefyrowme napamMeTpbl CUCTEMHOIO NOJ1b30BaTE IA:

* JIornH — UMs Nosb3oBaTens;

* [Taposb — NapoJsib 419 BXOA4Aa B CUCTEMY;,
* Ponb — ofiHa 13 ABYX LOCTYMHbIX PONew;
* f3bIK — MCMOJ/Ib3yeMblIt A3bIK GUI.

J[lonONHUTENbHO CYLLIECTBYOT NapamMeTpbl, CBA3aHHbIe C MNaposibHOM NMOMUTUKOW, IOCTYMHble ANs pefak-
TupoBaHus yepes CLI (cMm. [TaposibHas nonutrka (cTp. 203)).

YHpaBneHme CUCTEMHbIMW MOJ1Ib30BATEJIAMN

YT06bI CO34aTb CMCTEMHOIO MOJIb30BATESIA:

1. OTkponTe cTpaHuly CUCTEMA > MNMOJIb30OBATESIN.
2. B cekumn Cnncok nonb3oBaTtenen kKnnkH1MTe Co3aaTtb NoOSIb30BaTeNS.

3. 3afanTe 3HadeHna ona nonen Jlorun, Maponb, Ponb, A3bIK.

RAIDIXE  xPAHWIMILE NAS  WHULIMATOPbI M MHTEPOEACEI  CMCTEMA  MOHWTOPWHI node1 'v & node2 eadmln ols

¥3/bl CETb  WLEH3WMA  ¥BEAOMNEHWA  BOCCTAHOBAEHWE KOHOWIYPALWMKM  HACTPOWKW BPEMEHM  MONL3OBATENM  CWUCTEMHBIA ANMCK

Cnwvcok nonb3oBaTenei Mowc

admin R ALMUHUCTRATOPEI Pycckii

Norus Maponk Oneparops v English v

CO3JATb OTMEHA

Puc. 150. Bug)xeT co3aaHmMsa CUCTEMHOIO NMoJib30BaTeNs

4. KnukHute CO30ATb.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CtpaHuua 202/243



— RAIDIX 5.2.44
RAIDIX= aiixcom
YT06bI USMEHWTL NapaMeTPbl CYLLECTBYIOLEro CUCTEMHOrO Mosb30BaTeNsA:

1. Boibepute CUCTEMA > MOJIb3OBATEJIN.

2. B cekumm Cnmncok nonb3oBaTenen B CTPOKE C HY>KHbIM MOb30BaTeIeM KIIMKHUTE & 1 BblbepuTe
N3MeHUTDb.

Cnuncok nonb3oBaTenei Mo

admin Rk ALMUHUCTPATOPE Pyccknid
Operatorl ek Oneparops English
Co3AaTh NoNbL308aTENS [P I

> Yaanute

Puc. 151. PegakTupoBaHue napaMeTpoB CYLLLECTBYIOLLLErO CUCTEMHOIO NoJsib30oBaTenNs

3. IameHuTe HeobxoanMble NapameTpbl.
4. Knnknute MPUMEHUTD.

YT06bI yOanunTb CyLWECTBYHOLLETO CMCTEMHOIO NOIb30BaTeESIA:

1. OTkponTe cTpaHuly CUCTEMA > MNMOJIb30OBATEJIN.

2. B cekumm CNMCOK Nonb3oBaTenei B CTPOKE C HYXHbIM Nob30BaTeneM KAVKHUTE & 1 BbiGepuTe Y aa-
nnTb.

3. dAna noareepxxaeHns knnkHnte YOAJIUTD.

[TaponbHaa nonuTrKa

i HacTpolika napofibHOM NOAUTUKM AOCTYMNHA TONbKo Yepes CLI. [NoapobHee B AokyMeHTe «Cnpa-
BOYHWMK CLI RAIDIX 5.2.4» (komaHfbl rdcli param password 1 rdcli system user).

[MaponbHaa NoaMTUKa onpeaensaer Ha6op npaswu, BANAKOLINX Ha CIOXXHOCTb M BPEMSA XKMU3HW Naponen
CUCTEMHBIX MOJSIb30BaTENEN.

I—lapoanaﬂ NONMNTNKa OEJTNTCA Ha

* 06LLECMCTEMHYIO (arnee - 06LLYH) — OTBEYaeT 3a C/IOXKHOCTb Maposist U HaCTPaMBaeTCs v NPUMEHSAETCA
cpasy [/1s BCeX NoMb30BaTeNen CUCTEMbI;

* MHOMBMAOYAJIbHYHO — OTBEYAET 3a BPEMA XXN3HWM Mapona U HaCTpamBae€TCA U NMPUMEHAETCA OTAEIbHO
04 Ka>KAO0ro nosib3oBaTtens.

O ronvsosatennc ponbto «OnepaTop» MOryT U3MeHUTb Naposib TONbKO 13 GUI 1 TONbKO B crie-
AYHOLLMX CUTYaLUAX:

° Mocne NepBot ayTeHTUGUKaLMK,
° MOC/E UCTEYEHUSA BPEMEHW XKN3HW Naposs.

O6Las napofibHaa NONNTUKa HacTpansaeTes Yepes rdcli param password 1 COCTOUT U3 CneayroLmxX npa-
BUW:

¢ CNNOXXHOCTb napond:

° MUHMMaJIbHaA AMMHa NMaposid,

° MHMMalbHOE KOJINYECTBO K/TaCCOB CMMBOJIOB,

° MakCMMaJibHOE KOJIN4YECTBO CMMBOOB, NAyLWmnX nogpaAg,

° MakKCMMaJibHOE KOJIM4YECTBO CMMBOJ10B OAHOIO KNacca, nayLwnx noapan,
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° MakCumMasibHaa anmMHa nocnenoBaTesibHbIX CMMBOOB, NAYLMX NoApAa;
° MakcumasbHoe/MUHUMAalbHOE KOIMYECTBO CMMBOJIOB B HUXKHEM PETUCTPE;
° MakcumalbHoe/MUHUMAalbHOE KOIMYECTBO CMMBOJIOB B BEPXHEM PErUCTPE;
° MakcumasnbHoe/MUHUMaTbHOE KOIMYECTBO Lmdp;

° MaKcMMasbHOe/MUHUMaNbHOE KOTMYECTBO CMELICMMBOJSIOB;
° MpoBepKa Mo CI0Bapko;

* UCTOPUSA Naposen:
° KOJIMYECTBO COXPaHAEMbIX NCMOMb30BaHHbIX NMaposIen;

* HeycrellHas ayTeHTUhUKaUMS:

© KOJINYECTBO HEyCrNeLlHbIX NOMbITOK ayTeHTl/IdJl/IKaLlI/Il/I Ao 6J'IOKI/IpOBKI/I MoIb30BaATEN4,
° BpemMdA oo p836}'IOKl/IpOBKl/I NnoNb30BaTeENA.

NHAavBMAayanbHasa naposibHas NonnTnka HacTpamBaeTca Yepes rdcli system user 1 CoOCTOUT 13 cneayroumx
npaBui:
* CPOK AENCTBUSA akKayHTa:
° CPOK [IENCTBUTENIBHOCTM aKKayHTa,
° CPOK 6/TOKMPOBKM HEAKTUBHOIO akkKayHTa Noc/ie MCTeYeHNsa CpoKa AeNCTBNA Napons;
* CPOK [IENCTBUSA Mapons:
° CPOK AENCTBUTENBHOCTN Napons;
° CPOK NOBTOPHOM CMEHbI Napons.

Mpn UCTEYEHUN CpOKa AEeNCTBUA Napons, NpY NonbITKe BXOAa B CUCTEMY OTKPOETCS OKHO M3aMeHuTb na-
posb.
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N3aMeHnTL naponb

Cpok fedcTBUR Napons ncrek. Moxanyiicra,
W3MEHWTE Naponk

KA NONB30BATENA

Operatori

Tekywuit Napons

HoBbIA Napons

NoATEEPAWTE HOBbIA Naponkb

- (]

M3IMEHNTE

Hazaj K ©opme norkvHa

Puc. 152. OKHO cMeHbl napons

CUCTEMHbIN ANCK

Ha cTpaHunue npeactaBneHa MHbopMaumns 0 pasgenax CUCTEMHbBIX AUCKOB. YTO6bl OTKPbITb CTPaHNULy, Bbi-
6epute CUCTEMA > CUCTEMHBIN JUCK.

RAIDIXE  xPAHWIMILE NAS  WMHWUMATOPbI W UHTEP@EACHI  CUMCTEMA  MOHWTOPHHI

¥3bl  CETb  MMUEH3MA  YBEAOMNEHWA  BOCCTAHOBAIEHME KOHOUIYPAUMK  HACTPOWMKW BPEMEHW  MOML3OBATENM  CMCTEMHBIA AUCK

Pa3sgensl cucTeMHOro gucka

/ [Moctynko, 2531 GiB 3137 GiB extd sdevisdal ]

Puc. 153. Ctpanuua CUCTEMHBIV ANCK

B cexkunn Pazgenbl cucTeMHOro aAncka npeacTaBrieHa cneaytolas nHbopmaums:
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Mone OnucaHune

Touka [yTb TOYKM MOHTMPOBAHWA pasaena.
MOHTMPOBaHUA

06K Bcero JOCTYynHO MecTa A4 pasfaena.
pasmep

Qainnosasn NMms dannoBon cucTembl pa3aena.
cucTema

Bno4Hoe MonHbIM NyTb 6/1I04HOMO YCTPOMCTBa pasaena.
YCTPONCTBO

VIKoHKa Q

craTyca — Pasgen B nopsgke.

— Paspgen 3aHAT Ha 90 — 95%.

@ — CBOBOAHOIO MecTa Ha pasfene meHee 5%.

© Bbi He cMoxeTe BolTK B GUI, KOrga CUCTEMHbIE AMCKM NepenosiHeHbl. Mpu
NOMbITKE BXO4A CUCTEMA NOKaXET NpeaynpexkaeHne o NepenosiHEHNN.
410661 BOWTM B GUI, 0CBO60AMTE MECTO Ha CUCTEMHbIX AUCKAX.

OnoBeLlyeHusa

3aMeHeHnsa cTaTyca CUCTEMHbIX pasaenoB oTtobpaxkatoTca Ha cTtpanvue MOHUTOPUHI > OMOBELLE-
HUA.

Bbl MoyKeTe HacTpouTh yBegomMaeHus (cTp. 188) no email n snmp Ha cTpaHule CUCTEMA > YBEJOMIJIE-
HUA.

[N CUCTEMHOro Amcka [AOCTYMHbl YBEAOMMIEHUA O COCTOAHUM 340poBbA. [loapobHee B pasgene
SM.A.R.T-anarHoctuka (c1p. 63).
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[1ns aHann3a COCTOAHMUS CUCTEMbI, MOKasaTene NpoM3BOANTENBHOCTY U 4119 paboTbl C MOMOLLbH NHTEP-
teiica komaHaHoM cTpokm B RAIDIX 5.2.4 peanunsoBaHa hyHKLMOHaNbHOCTb, AOCTYNHAA 13 MeHto MOHW-
TOPUHIT. MOHUTOPWHI CMCTEMbI NpeaoCcTaBNsaeT MHMOPMaALIMIO O

¢ JaTynKax KOHTpoJiepa N KOP3NHbI,
¢ OJaHHbIX NMPON3BOANTESIBHOCTU CUCTEMbI B Fpaq}l/l‘-leCKOM npeacTaBneHnu;
* HaNM4MM OLLIMOOK B NCTOPMUM OMOBELLEHNI.

Tak>ke Bbl MOXETE CKavaTb CUCTEMHbIE NI0TW.

MHbopMaLma o gaTdmnkax

Ctpanunua MOHUTOPUHT > OATHYUNKWN npepocTtaBnsgeT MHOOPMaLMIO O AaT4MKax UCNOb3yeMblX Y308,
a TaKKe 0 faTymKax NOAKIIKHEHHbIX K CUCTEME ANCKOBbBIX KOP3UH.

PaboTa ¢ gaTymMkamMu KOHTposinepa

[1ns paboTbl C AaT4MKaMmn cucTeMbl oTkponTe cTpaHnly MOHUTOPUHE > OATHYUKN.

YTO6bI MPOCMOTPETL COCTOAHME JaTYNKOB KOHTPOSINEPA, KITUKHUTE MYHKT MEHIO [ aT4nMKU KOHTPOepa.
B oTKpbIBLUECA TabNWLEe A5 KaxKJOro JaTunKa npuseeHa cnegyrolias nHdopmaumns: UMa, TUM, Tekyllee
3Ha4eHne NoKasaHWin N MHOMKATOP COCTOAHUS, YKasbIBaOLLMM, HAXOOUTCA M 3HAYEHNE N3MEPSAEMON Be-
NNYUHBI B AnanasoHe JONyCTUMbIX.

RAIDIXE  xPAHWIMLE NAS  WHMLIMATOPHI M UHTEPOEACHT  CUCTEMA  MOHWTOPWHI nodet H node2 eadmin i

DATYMKA  NPOW3BOAWMTENBHOCTE  MOAJEPXKA  OMOBELWIEHWMA  OYEPEAL KOMAHJ,

JlaTumki KoHTponnepa AET‘-IVIKVI KOHTpOANepa

JaTUKKN KOP3WHBI
D2700 SAS AJ941A
CHF_DIM1 degrees C 0.000

[aTUrKu KOp3UHS
3U16SAS3EOB CPU1T_VR degrees C 37.000

CPUD_VCORE Volts 1.872

+5V Volts 4.391

e 0 0 0 o

+12v_1 Volts 12.025

Puc. 154. Ctpannua JATHUKU. UHdopmaumsa o gaTumMkax KOHTposnepa

MapameTp HasHauyeHue

mMst NaoeHTudmkaTop gatynka.

Twun Tun gatymka:

* RPM — gaTtymK BEHTUAATOPA,
* Volts — gaTumK Hanpsi>kKeHns;
* degrees C — gatumk TemnepaTtypbl B °c.

3HayeHune TekyLpe nokasaHnsa gaTymka.
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MapameTp HasHaueHue

Crartyc TekyLUMIM cTaTyC ceHcopa:
Q VcnpaBHo — paboTaeT KOPPEKTHO;
MpeaynpexaeqHne — AaTYNK HE OOHAPYXKeH;

8 Owwmbka — OLIMBKa B paboTe faTunka, MO0 TeKyLLMe NoKasaHns BbIXOAAT 3a Npeaenbl
[inanasoHa AonyCTUMbIX 3HAYEHWIA.

Ecnu TekyLMe nokasaHusa AaTumka BbIXOAAT 3a Npefenbl Avana3oHa AonyCTUMbIX 3HAYEHWIA, 3TO CBUE-
TENbCTBYET O HEMCMNPABHOCTM YCTPOMCTBA, C KOTOPOro 9TW NoKa3aHWsl CHUMaTCS.

© Mpu BbiIxOAe NokasaHWit OOHOrO UMM HECKOMBbKUX AATYMKOB KOHTPOSIEpa 3a Npeaenbl avana-
30Ha JOMYCTUMbIX 3HAYEHWI CUCTEMA MOXET [PUCLIIaThb YBEAOMIIEHWUS M0 3JIEKTPOHHOM 0YTe
(cTp. 188), ecnn NponsBeAeHbl COOTBETCTBYHOLLME HACTPONKMN.

PaboTta ¢ gatynkamm KOp3uHbI

[ns paboTbl C AaTymkamMu KOopauHbl oTkponTe cTtpaHuly MOHUTOPUHT > OATYUKWU 1 KNUKHWUTE NYHKT
MeHI0 [laTYnKn KOpP3uHbI.

B HUMYKHEN YyacTun CTpaHULbl pasMeLLEHa MHpopMaLmsa 0 paboTe 610Ka NUTaHKUs, paboTe MexaHn3ma oxna-
XKAEHUS M AaTuMKaxX TeMMepaTypbl Kax oM NOAKIHOYEHHOM KOP3UHbI.

RAIDIXE  xPAHWIMWE NAS WHWLUMATOPbI M MHTEP®EACHI  CACTEMA  MOHWTOPMHI node1 @—Dnodez eadmin iy

BATYMKHW  MPOM3BOAWTENBHOCTL  MOAAEPXKKA  OMOBELWLEHWMA  OYEPEAL KOMAHA

JaTuvKn KOHTPOANepa ﬂ'aT"WIKVl K0p3|r"|Hb|

AaTumKun KOpauHL!
2U24_STOR_ENCL

5000ccab060239ff HGST 2024 _STOR_ENCL 0443

Bnok nuTaHua

Individual element 1 Het Het Het Het Het Het Her Her (]

Individual element 2 Het Het Het Het Het Het Het Het e

@

OxnaxpaeHue 0/

Individual element 1 5,280 06/MUH Het BTOpas MUHWUMaNbHas CKOPOCTb
Individual element 2 5.280 06/mMUH Het BTopas MUHUMaNbHaR CKOPOCTb

Individual element 3 6,000 06/MuH Het BTOpas MUHWUMaNbHas CKOPOCTL

e 0 o o

Individual element 4 4,700 06/muH Het MUHUMaNLHANA CKOPOCTb

Puc. 155. Ctpannua JATHUKU. UHdopmaLmsa o faTumMkax KOp3uHbl

MapameTp HasHauyeHune
ID KOpP3WHbI YHUKaNbHbIN MAEHTUHOUKATOP KOP3UHbI.
MNpousBoanUTEND NaeHTudbrKaTop NpoM3BOANTENSA KOP3UHbI.
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MapameTp

HasHayeHue

ID npogykTa
Bepcua npolmskm

Bnok nutaxHua
Nma

[NepeHanpsixeHmne
(nocT. Toka)

HepocTtaTo4Hoe
Hanps»keHwue (NnocT.
TOKa)

[Neperpyska rno Toky

Off

Céo: [NeperpeB

MNpenynpexaeHue:
NeperpeB
C6oit (nepeM. Toka)

C6ol1 (nocT. Toka)

Crartyc

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

NaeHTnbrKaTOp KOP3UHbI, BO3BPaLLEHHBIN B hopmaTe INQUIRY.

Bepcusi MpoLLMBKM KOP3UHBI.

IMa gaTumka 610Ka NUTaHns.

MapameTp oTo6paxkaeT MHPOPMALIMIO O Hannunm c6oeB (NepeHanpsiXKeHus) B
Lieny NOCTOSIHHOIO TOKa. BO3MOXHble BapuaHTbI:

* [la;

* Her.

MNapameTp oTo6pa)aeT MHHOPMAaLMIO O Hanuuumn c60eB (MOHUKEHHOMO
HaNPSXKEHNA) B LN NoCTOAHHOMO ToKa. BO3MOXHble BapuaHTbl:

* lla;

* Her.

MapameTp oTobpaXkaeT MHPOPMALIMIO O Hanu4nm c6oeB (NeperpysKn no ToKy)
B Lienv MOCTOsIHHOro Toka. Bo3MOXHble BapuaHTb!:

* [a;

* Her.

MapameTp oTobparkaeT MHPOPMALIMIO O TOM, BKITKOYEH /M CaM 3/IEMEHT.
BO3MOXHble BapnaHTbI:

* [la — aneMeHT (610K MUTaHus Wiin BEHTUISTOP) OTKITHOYEH,
* HeT — COOTBETCTBYIOLLWNI 9NEMEHT BK/IHOYEH (0HAKO JlaT4ymK paboTaer).

MapameTp oTo6paxkaeT MHHOPMaLIMIO O Hann4nm c6oeB (Neperpesa) 6oKa
NUTaHMsa. BO3MOXHbIE BapuaHTbl:

* [la;

* Her.

MpeaynpexaeHne o NoBbILLeHM TeMnepaTypbl 6/10Ka NUTaHKs.
MNpeaLlecTByeT cO0H0.

MapamMeTp oTo6pa)kaeT MHDOPMALIMIO O HAaNU4MK cHoeB (OTCYTCTBMM
Hanps>KeHWs1) B LIeNW NEPEMEHHOIO TOKa.

MapameTp oTo6paxkaeT MHPOPMALIMIO O HaM4unm c60eB (OTCYTCTBUM
HanpsiXKeHWs) B Lienu NOCTOAHHOIO ToKa.

Q OK — 1CnpaBHo;

[penynpexaeHme — CEHCOP He HaleH,;

8 Owwmbka — OBHAPY>KeHa KpUTUYecKas OLLIMOKa MW NOTYHYEHHOE 3HAYEHNE
NpeBbILLAET AONYCTUMBIN TUMUT.
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MapameTp HasHauyeHune
OxnaxpaeHue
ims VIMSA faTumKa afemMeHTa OXNaXKJeHus.

Konn4ecTBO BbIXO0B
3a pabo4mii gmanasoH

YacToTa BpalleHus
BEHTUNATOpPA

Off

TekyLmi pexkum
oXaXkaeHns

Crartyc

TemnepaTypa

Nma
TemnepaTtypa

Céoi: [NeperpeB

[NpenynpexaeHue:
[Neperpes

C6H0M: MOHWIKEHHASA
TemMnepaTypa

MNpenynpexaeHue:
[NoHWKeHHaqA
TemMnepaTtypa

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

N3MeHsieMbln napamMeTp.

KonnyecTBO BbIXOAOB MOKa3aHWM 4aTYMKOB 3a npenenbl JonyCTuMbIX
Anana30oHOB, MOCNE KOTOPOIro CNMCTEMa OTMNpPaBJiATb yBEAOMMIEHWE MO email.

Mo ymonyaHuto 0 (yBegoMneHnst oTNpaBnsTbes He ByayT).

YacToTa BpalleHUst BEHTUAATOPa B 06/MUH.

MapameTp oTobpaxkaeT MHPOPMaLIMIO O TOM, BKJTHOYEH /T CaM 3IEMEHT.
BO3MOXXHble BapuaHTbl:

* [la — aneMeHT (610K NUTaHWSA UK BEHTUNSATOP) OTKIIHOYEH;
* HeT — COOTBETCTBYIOLLMIA 3NeMEHT BKJIOYeH (OAHAKO AaTumnK paboTaeT).

OTO6paXkaeT TeKYLLUNA PEXUM PabOTbl OXNaXKAEHNS.

Q OK — ncnpasHo;

BHumaHne — CEHCOpP HE HaNAEH;

@ Owm6bKka — OBHAPYXKEHa KPUTUYeCKas OLLIMOKA MW NONyYeHHOe 3HaYeHne
NpeBbIWaeT JONYCTUMbIN TUMUT.

IMst jaTunka TemnepaTypbl.

TekyLume nokasaHusa aaTumka, °C.

TeKyLuee 3HaYeHne TeMnepaTypbl BbIXOANT 3a BEPXHIOKO MpaHMLYy Oana3oHa
OOMNYCTUMbIX 3HAYeHU.

TekylLee 3Ha4yeHne TeMnepaTypbl 6IM3KO K BbIXOAY 3@ BEPXHIOK MPaHuLYy
AmanasoHa AonyCTUMbIX 3HAYEHWIA.

TeKyu_Lee 3HaYeHne TeMnepaTypbl BbIXOANT 3a HMXHIOKO FpaHnLy Anarna3oHa
AO0NYyCTUMbIX 3HaYeHU.

Tekylliee 3HaYeHne TemMnepaTypbl 6IM3KO K BbIXOAY 3@ HUXKHIOK rPaHuLLy
AnanasoHa A0NyCTUMbIX 3HaYEHW.
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Cratyc Q
OK — UCMpaBHo;

BHumaHue — CEHCOP He HanaeH,

@ OLumbka — o6Hapy>+<eHa KpUTn4eckas olwmbka nnm noJly4eHHoe 3Ha4vYeHne
rnpesblLlUaeT ,£|,OI'IyCTl/IMbII7I JMMAT.

MHbopMaLma 0 MPOM3BOAUTENBHOCTH

© VHbopmaums o npounssoanTensHocTy HegoceTynHa Ans NAS LUN Ha ERA RAID 1 NAS LUN yepes
Ontummsatop SAN.

Bbl MOXeTe KOHTPONMPOBaTb NPOM3BOANTENBHOCTL CX/] B peanbHOM BPEMEHUW NMPW MOMOLLM MOOYNA MO-
HUTOpWHra Ha cTpanuue NMPON3BOANTESIbHOCTb, no3BoNArOLEro NIaHNPOBaTb KOHMMIypaLmto, pac-
CYUMUTbIBATb M NOBbIWATL MPOM3BOANTENBHOCTL KakK BHYTPU CUCTEMbI XPaHeHUs, Tak U Ha MyTW nepeaadu
JaHHbIX.

HpopMaumsa 0 NpoM3BOAUTENBHOCTU HaxoauTcsa Ha cTtpaHuue MOHUTOPUHI > MPON3BOAUTE/Ib-
HOCTb.

RAIDIX  xPAHAMLE  NAS  MHWLUMATOPbI M UIHTEP®EACH  CUCTEMA  MOHWMTOPWUHI

JATYMKKM  MPOM3BOAWUTENBHOCTE NOJJEPXKA  OMOBELWLEHWA  OYEPEAL KOMAHJ
lMpounsBogUTENBEHOCTL
CKOPOCTb MEPEAAYM JAHHBIX IOPS  BPEMA OTK/IMKA  OBBEM MNEPEAABAEMBIX JAHHDIX TPACCKMPOBKA  NOJMb30BATENBLCKWME TPAKKN

[ rai | N AmacyavuvaTopa  Cecns Taprer

Bece ~

Puc. 156. Ctpanuua NPON3BOAUTEJIbHOCTb. ®parmeHT Bknagku CKOPOCTb NMEPEAAYN JAHHBIX

Moaynb COAEpPXXNUT crneayroLime dyHKUMOHaNbHble pa3aenb! (BKNaaKkm):
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* CKOpOCTb nepefayn AaHHbIX;
* |OPS (Input/Output Operations Per Second);
* BpemMs oTKNNKa;

* O6beM NepefaBaeMbIX aHHbIX;

* TpaccupoBKa,

* [Tonb3oBaTenbckme rpadukm.

© Mocne HacTpoVIKM penamnKaLmm NPOLECChI 3amnncy, CBA3aHHbIe C CUHXPOHU3ALMEN JaHHbIX, MOX-
HO YBWAETb TOMbKO Ha aononHuTensHom LUN. Ha ocHoBHOM LUN npouecchbl YTeHNA He 0Tobpa-

>KaroTCA.

[PadurKM CKOPOCTU nepeaadn AaHHbIX

Pasgen CKopocCTb nepefayvn AaHHbIX npegHasHadeH 474 nonb3oBatenein CXI 1 no3BOASET NPOBOANTb
OLEHKY MPOU3BOANTENBHOCTN CUCTEMDI.

HacTpolika oTobpaskaeMoit nHhopmaLmm B pasaene CKopocTb nepefaymn AaHHbIX MOXET 6bITb Npon3Be-
JieHa Npwv MOMOLLM BUbTPOB, PACMONIOXKEHHBIX B BEPXHEN YaCTN CTPaHWLbl, MO CReAyHoLLMM NapaMeTpam:

* oaHoMy RAID/Bcem co3dpaHHbIM RAID — dpunbTp RAID;

oaHomy LUN/BceM cozaaHHbiM LUN = dumnbTp LUN;

* anuacy nHuMUmMaTopa/BCeM CO3aHHbIM annacam — GunbTp Annac MHMUMaTopa;
* CEeCCUM MHMLUMaTopa /BCEM YCTaHOBMEHHbIM ceccusam — bunbTp Ceceuns;

* TapreTy/BCEM CYLLECTBYIOLLMM Tapretam — ¢bunbTp Taprer.
[1na HaCTPONKM MHDOPMALMK NPY MOMOLLM GUAbTPOB KMKHUTE Ha3BaHWe HY>XHOro GuibTpa U 13 Bbina-
[latoLLIEr0 CrMcKa BblibepuTe MHMOPMaLMIO A1 OTOBPaXKEHMS.

['pauky ckopoCcTy 06MeHa AaHHbIMY B PEXMME PEanibHOr0 BPEMEHM NMO3BOMAOT NOYYNTb NOAPOOHYHO
MHMbOPMaLMIO O CKOPOCTM BbINOMHEHNS ONepaLnii YTeHWA/3anncK B pa3nndHble BDEMEHHbIE MPOMEXKYTKM.

Puc. 157. I'padukn Data Rate

Mo BepTMKanbHOM ocK rpadunKoB yKa3blBaeTCs CKOPOCTb 06paboTKM AaHHbIX (B MiB/s), No ropnsoHTanb-
HOWM — BPEMEHHOW AManasoH.
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padwk locneaHss MUHyTa B peanibHOM BpeMeHM oTobpaxkaeT nHhopMaLMio O CKOPOCTX Nepefayn aaH-
HbIX 3a KaXkAyto CEKYHAYy NocneaHen MMHYTbI. [py HaBeAeHNN yKa3aTeNs Mbiln Ha KPUBYHO rpaduka MoxK-
HO MOCMOTPETb AaHHbIE C TOYHOCTbIO 0 HOOOW CEKYHAbI.

rpa(bl/lK [locneaHmy Yac NokasblBaeT CKOPOCTb obMeHa AaHHbIMK 3a NOCNeAHWI Yac, BbIBOANTCS cpegHee
3Ha4YeHMe 3a MUHYTY. [1pn HaBedeHUN yKasaTens MbillM Ha KPUBYHO rpad)MKa MO>XHO NMOCMOTPETb JaHHblE
C TOYHOCTbO A0 60 MWHYTbI.

Puc. 158. leTannsauusa gaHHbIx rpaduka «ocnegHun yac»

I'pad)MK [locnenHwe CYTKM MOKa3blBaeT CKOPOCTb obMeHa AaHHbIMK 3@ NOCNeAHNIA AeHb. [Mpu HaBeOeHUN
yKa3aTena Mblli Ha KPpUBYHO rpa(bMKa MO>XHO NMOCMOTPETb AaHHble C TOYHOCTbHO A0 HYaca.

[papukn IOPS

Mpadwukm IOPS (Input/Output Operations per Second, KONMYeCTBO onepaLmnini BBOAa/BbIBOAA B CEKYHAY) B
PEXUME peasnibHOro BpeMeHM NMO3BOASKOT NOAYYNTb NOAPOOHYHO MHMOPMALMIO O MPOU3BOANTENBHOCTM
CUCTEMbI Ha YTEHWME N Ha 3aMnCb B PasfiyHble BPEMEHHbIE MPOMEXKYTKM.

o BEpTUKaNbHON ocK rpaduKoB yKasbliBaeTcs 3HadeHne IOPS — Konn4yecTBO onepaLmnin BBoAa/BbiBOAA 3a
CeKyHAy), Mo ropn30HTaIbHOM — BpEMEHHOM AnanasoH. I'padukn Ana YTeHns 1 Ans 3anmMcn 0603HavaroTes
Pa3HbIMU LIBETAMMU.

padwk [locreaHss MUHyTa B peallbHOM BPEMEHN 0TobpaxkaeT MHMopMaLmto 0 3HadeHun I0PS 3a kaxayto
ceKkyHay nocneaHer MuHyTbl. MNpn HaBeAEHUN yKa3aTensa Mblln Ha KpUBYHO rpadurka MOXKHO MOCMOTPETb
JlaHHble C TOYHOCTbO A0 OO0 CEKYHADI.

"paduk NocnegHmii Yac NokasbiBaeT 3Ha4yeHus IOPS 3a nocneaHnin 4ac, BbIBOAUTCA CpeaHee 3Ha4YeHune 3a
MUHYTY. [pn HaBeAeHNN yKa3aTens MbllUn Ha KPUBYHO rpadrka MOXKHO MOCMOTPETb AaHHble C TOYHOCTbIO
[10 NO60OM MUHYTHI.

padwk MocnegHme cyTku NokasblBaeT 3HadeHnsa |IOPS 3a nocnegHnin aeHb. MNpu HaBedeHUW yKasaTens
MbILLW Ha KPMBYHO rpadrka MOXHO NOCMOTPETb AaHHble C TOYHOCTbLIO A0 Yaca.

paduKM BpeMeHn OTKINKA

rpad)l/lKl/l BPpeEMEHWN OTKJIMKa MO3BOJTAOT NOJTYHNUTb VIHCIDOpMaLI,l/II-O O BpeMEHN OTKJTINKa CUCTEMbI Ha KOMaH-
Obl B Pa3/MM4Hble BPEMEHHbIE NPOMEXYTKN. o BepTMKanbHOM Ocu I'pad)l/lKOB YKa3blBa€TCA KOJIMHECTBO
BbIMOJIHEHHbBIX KOMAaHZ, MO FOPU30HTaNbHOW - BPEMS BbIMOIHEHNA KOMaHb! (MI/IJ'IJ'IVICeKyHleI, MUKpPOCe-

KyHAbI).
Bam [oCTynHa aHanuTiKa no ciefyroLiM BpEMEHHbIM MHTepBanam:
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* [locnegHaa MUHYTa,
* TekyLlasd MUHYTa;

e [locnegHnn 4ac;

e Tekylnit vac;

RAIDIX 5.2.44
raidix.com

* Buepa;
e CerogHs.
R W RW R R R RW W R W R W R W l -‘ R oW RW R W
RW RW Rw RW RW R W RW R W RW RW l I| R R W RW R W
Puc. 159. Mpadumkn «Bpemsi oTknmnka»
TpaccupoBka

Pasnen TPACCUPOBKA npefHasHaveH A9 MHXEHEPOB, BbIMOMHAROLLMX NEPBUYHbBIN NOABOP KOHbUIypa-

ummn CX 1 nycko-Hanago4Hble paboThbl.

HbIX (ainfoB TPAaCCUPOBKM.

© Hepexkomerayem NPoBOANTbL TPACCUPOBKY MPY PaboTe Ha BbICOKMX CKOPOCTSX, B YaCTHOCTM, NpW
BK/IKOYEHHOM SSD-K3LLle, MOCKO/bKY 9TO MOXET MPUBECTU K HapyLIEHUAM CTPYKTYPb! MOayYeH-

Bce npaBa 3awmiyeHbl. 000 «Panguke», 2024

Bepcus: 5.2.4:4:5
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RAIDIX  XPAHWIMILE NAS  WHWLMATOPLI M MIHTEP®EACET  CUCTEMA  MOHWUTOPWHI node1 @—Dnndez eadmin ey

OATHMKKM  MPOM3BOAWUTENBHOCTL  NOAJAEPXKA  OMOBELLEHWMA  OYEPEAL KOMAHA

lMponseoanTeNbHOCTL Mokasbieats

LBA
CKOPOCTL NEPEJAHM AAHHBIX  10PS  BPEMA OTKNMKA  OBBLEM NEPEAABAEMEIX AAHHBIX  TPACCHPOBKA

Pasmep KomaHgsl

[ Bpems goctyna K K3y
NONb30BATENBCKWE TPAGUMKA [ Bpems BbINONHEHMA KOMaHA

CKOpOCTb Nepejaqy AaHHbIX

O
HAYATb TPACCHPOBKY | CKopocCTh BbINOAHEHWA KOMaH/b!
OTNOXEHHAA 3aNvCh

Ynpexjarwee YTeHue
3anuce vnw Mpeabidywme 1000 Cneayrowwe 1000

3anoNHEeHHOCTE K3LWa Ha 3anncb

¥ Ckauatb gaiin

Puc. 160. CtpaHuua NPOU3BOAUTESNIBHOCTb. ®parmeHT Bknagkn TPACCUPOBKA

HacTpolika oTo6paxkaemMor MHhopMaLn NPON3BOAMTCA NPU NOMOLLM Habopa GUIbTPOB NaHeNM ynpas-
NeHUst B BEPXHER YacTy BKNaAKK, NO3BOALLMX NMOAYYUTb MHOOPMALMIO O

» OnpeneneHHomn 3anuncy (Aas aToro BBeAWTe BHYTPEHHWIA NOPSIAKOBbLIA HOMep 3anMcK B nose 3anucb
v HaxkmuTe Enter).

* Bceit ucTopum 3anucelt (nepeMecTmTe Kypcop BAOb NOMOChI MPOKPYTKM).

* MpenblayLen nnn nocneaytoLlein Toicsde 3anuceit (Ans nepexofa KNMKHUTE COOTBETCTBYHOLLMIA ae-
MEHT B BeG-MHTepdeiice).

YT0o6bl HavaTb coop cTaTUCTUKK, KIMkHMTe HAYATb TPACCUPOBKY. HauHETca cb6op nHdopmMaLmm 0o
obpaboTKe cuctemont SCSI-komaHza. Coop CTaTUCTUKM M 06paboTKa pe3ynbTaToB 3anMyT He 6onee 30 ce-
KyHZ, NOCe 3TOro pesynbTaTbl 0TOOPasAaTCs Ha rpadukax. Takxke MOXHO OCTaHOBUTb MPOLIECC Tpaccu-
POBKM paHbLue, knkHyB SAKOHYNTb TPACCUPOBKY.

B npaBoW YacTu naHenu ynpaeneHusa pasmelllaetcs naHenb-ouabTp MokasbieaTtb. s npocMoTpa MHOop-
MaUMy OTMETbTE rasiouKomM Hy>KHbIM rpadumK. [locTynHbl cneaytolumne rpadumkm (Mo yMonyaHno oTobpaka-
toTcst 513 8).

YT06bI CKa4aTb ann TpaccMpoBOK B popmate CSV, knnkHMTe CkavaTb Gann.
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[NMoKa3blBaTb

LBA

Pasmep KomaHisl

[ Bpema goctyna K k3wwy

(] Bpems BbINOAHEHWA KOMaHA
CKOpOCTb NEpeaa4y AaHHbIX

(] CkopocTb BbINOAHEHWA KOMaHAb!
OTNOXEeHHaR 3an1ch

M vnpexjawowee HTeHve
3anoNHEeHHOCTb K3LUa Ha 3anuch

¥ CkauaTb pain

Puc. 161. ®unbTp oTo6paXkaeMbix rpadMKoB TPAaCCMPOBKU

[1ns MacLITabrpoBaHUs AaHHbIX rpaduKa BblAENNTE Ha HEM MbILLKOM HY>KHbI y4aCTOK UK OTMETbTe rpa-
HULIbl MPOCMOTPA Ha MoJsoce NPOKPYTKM NOJ FOPU3OHTANbHOM OCbHO.

Puc. 162. MpuMep MacliTabupoBaHUa AaHHbIX rpadmka «CKopocTb Nepefayv fAaHHbIX»

LBA

Mpaduk LBA (nornyeckas agpecauust 6510KOB) NpefocTaBnseT MHGOPMaLMio 0 TOM, ¢ Kakoro LBA-agpeca
HaYMHaeTCs Nepefaya AaHHbIX M KOMaHA Mo BPEMEHW. VIHCTPYMEHT MNO3BONAET ONpPefensaTb XxapakTep 06-
paLleHna knreHTa Kk CX/.

Bepcus: 5.2.4:4:5
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Puc. 163. Mpumep rpadmka LBA
o BepTUKanbHOM OCK OTOBpaXkaeTCa COOTBETCTBYOLIMI KOMaHAe aapec LBA. Ha ropnmsoHTanbHom ocu
YKa3blBaeTCs BHYTPEHHWIM NOPSAAKOBbLIA HOMEP 3anncK O BbIMONHEHUW OnpeaenéHHON KOMaHbl.

Pasmep komMmaHbl

paduk Pasmep komaHabl (O6bEM AaHHbIX, NepeaaBaeMblx KOMaHAaMu) NpeaocTaBaaeT MHhopMaLmio No
pasMepy KaxJoi KOMaH[bl B CeKTOPaXx.

Puc. 164. MNMpumep rpadmka «Pasamep KoMaHAbI»
o BepTUKaNbHOM OCK OTOOPaXkaeTcst pa3Mep COOTBETCTBYIOLLEN KOMaHAbl B cekTopax. Ha ropnsoHTanb-
HOM OCW yKa3blBaeTCHA BHYTPEHHUI NOPAAKOBbLIN HOMEP 3amnnCK O BbINOSHEHUW ONPENENEHHON KOMaHAbI.

Bpemsa gocTtyna K Kawly

I'pachK Bpems AOCTYyra K KoLy NMoKa3bIBaeT BPEMA, B TEHEHNE KOTOPOIO KOMaHAdbl «OXXNAakT» BbIMNOJTHE-
HWA B OHepean Kalla.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpaHuua 217/243



RAIDIXE " e com

I
|.|t “'ll . || h\l |
| | Ij ﬂ: t¥

Puc. 165. Mpumep rpadmka «Bpems goctyna K KaLly»

Ha ropunsoHTanbHoOm ocu YKa3blBa€TCH BHyTpeHHl/IlZ NMOPSAKOBbLIA HOMED 3amnucK O BbIMOSIHEHNX onpefe-
JIEHHOW KOMaH/bl, MO BEPTUKANbHOM OCK — BPEMS, 3aTpadYeHHOe Ha nony4yeHmne oCTyna K Kally, B MUKPO-
CekyHaax.

BpeMFI BbIMNOJIHEHNA KOMaHA,

I’paq)le BpeM,q BbIMOJIHEHNA KOMaH/ NOKa3bIiBaeT BPeEMA, 3aTPavYeHHOE Ha BbIMNOJIHEHNE KOMaH .

HTOE7

| ]
H‘ I l|| ‘
f"]lﬁ“"r".'ﬁ'f'a'lira' 'M'lll IIIJ JI' ” “u M Lllm'\ h”m Myl mhh‘ [ Hw

Puc. 166. NMpumep rpaduka «Bpems BbINOMHEHUSI KOMaHA»

Mo BepTMKabHOM OCK yKa3blBaeTCst BPEMS, 3aTpauyeHHOe Ha BbIMOSIHEHNE COOTBETCTBYHOLLIEN KOMaHAbI
C MOMeHTa Mosy4YeHns Kalla (B MUKpOCeKyHaax). Ha roprsoHTanbHOM OCK yKa3biBaETCst BHYTPEHHMI NMo-
PAAKOBbI HOMEp 3ar1cH O BbINOSHEHNM ONpeaeNEHHON KOMaHb!.

CKOpOCTb nepeanayvun AaHHbIX
Mpaduk CKkopoCTk nepefayun JaHHbIX OTOBpaXKaeT CKOPOCTb 06paboTKM onpeaeneHHON KOMaHabl.

Bepcus: 5.2.4:4:5
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Puc. 167. Mpumep rpacdmka «CKoOpocTb Nepefayun gaHHbIX»

Ha BepTukanbHOM OCK yKa3bIiBAaETCS CKOPOCTb Mepefayn AaHHbIX COOTBETCTBYOLEN KomMaHaon (B MiB/
S). Ha ropn3oHTanbHoOM 0CK yKasbiBAaETCS BHYTPEHHMWIA NOPAAKOBbIN HOMEpP 3annci O BbIMOSIHEHWN Onpe-

OEeNEHHON KOMaHb!.

CKOpOCTb BbINMOJIHEHNA KOMaHAbI

paduk CKOPOCTb BbIMOIHEHMS] KOMaH/bl MOKa3blBaeT CKOPOCTb BbIMOMHEHNS ONpeAeneHHON KOMaHb!.
Bpems BbINOMHEHNS KOMaH[bl pacCUYMTbIBAETCA Kak CyMMa BpEMEHM, 3aTpaYeHHOro Ha 06paboTKy KOMaH-

Abl, N BpEMEHW nepejadn oTBeTa.

3 FF'\IDI:'I" '-_qu
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Puc. 168. NMpumep rpadmka «CKOpOCTb BbINOSIHEHMSA KOMaHAbI»

Mo BEpTUKaNbHON OCK yKa3blBaeTCs CKOPOCTb BbINOMHeHUS KoMaHz (B MiB/s). 1o ropnsoHTanbHoM ocu
YKa3blBaeTCH BHYTPEHHWIM NOPSAAKOBbLIA HOMEP 3anncK O BbIMONHEHUW ONpeaenéHHON KOMaHbl.

OTno)eHHaqa 3anucb

Fpa(ble OT/10)KeHHas 3arnmch (CTaTMCTMKa nepemMeLlleHna aHHbIX N3 K3Lla Ha )J,VICK) NMOKa3bIBa€eT KOJINHE-
CTBO 3arnpocoB «OT/IOXKEHHOW 3anncu» (I'IepeMeLLl,eHl/lFI AaHHbIX N3 K3lla Ha )J,VICK) npwv BbIMONHEHWNIW OMpe-

JIeNEHHOM KOMaHb!.

Bepcus: 5.2.4:4:5
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Puc. 169. Mpumep rpadmka «OTNOXKEHHasi 3aNnCb»

o BepTMKabHOM OCK yKa3aHO KOJIMYECTBO 3arnpoCOoB Ha NepeMeLLieHne AaHHbIX U3 Kallla Ha IUCK BO Bpe-
M$1 BbINMOSTHEHNA ONpeaenéHHOM KOMaHbl. [10 FOpM30HTaNbHOM OCK yKasaH BHYTPEHHWI NOPAAKOBbIA HO-
Mep 3anucu O BbIMOJIHEHWUW ONpeaeeHHON KOMaHAbI.

YnpexpaatoLiee yteHue
"paduk Yrnpexaarollee YTeHne NokasblBaeT BbIOOPKY Onepaunin ynpexaatoLero YTeHns.

Puc. 170. NMpumep rpaduka «OTNoXKeHHas 3anucb»

o BepTMKaIbHOW OCK yKa3blBAETCHA KOMMYECTBO 3aMpOCOB Ha BbIMOJIHEHWE YNpeXkAatoLLero YteHnd. 1o
rOPU30OHTANIbHOW OCY YKa3blBaeTCH BHYTPEHHWIM NOPSAAKOBbBIA HOMEP 3arnucK O BbIMOHEHUW OMpeaenéHx-
HOW KOMaH/bl.
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3ano/HeHHOCTb K3lla Ha 3anmnchb

padwuk 3anosIHEHHOCTb Kallia Ha 3ammnch NOKa3blBaeT KOMMYECTBO MPsi3HbIX CErMEHTOB Kallla (cofepyka-
LLMX AaHHbIE, HE CUHXPOHN3MPOBAHHbIE C AMCKOM), COOTBETCTBYHOLLIEE ONPeAeNEHHOM KOMaHE.

Puc. 171. Npumep rpaduka «3anoHEHHOCTb K3Lla Ha 3anucb»

Ha ropnsoHTasibHOM OCK yKasaH BHYTPEHHWI NMOPAAKOBbI HOMEP 3arnicK O BbIMOSTHEHWM OMNpeneEHHON
KOMaHAbl, Ha BEPTMKAIbHON — KOMIMYECTBO CErMEHTOB «MPA3HOIO Kallay». Yem 60/blie KOMYeCTBO cer-
MEHTOB «PA3HOMO KaLla», TeM ObICTpee KOMaHbl MONyYatoT AOCTYM K KILLY.

KOHCOSb

KoHconb (MHTepdelic komaHaHoi cTpoku, CLI) npegocTaBnsieT agMUHUCTPATOPaM BO3MOXHOCTb Kpo-
Me onepaumi, AOCTYMHbIX B BEO-MHTEpdeNCe, BbINONHATbL AONONHUTENbHbIE hyHKLUMN. B CLI cylecTByrOT
onpeaenéxHble TpeboBaHMs K hopmaTy BBOAUMbIX KOMaHA. MoapobHee B CrnipaBoyHmke CLI RAIDIX 5.2.4.

[na goctyna K MHTepdency KoMaHAHON CTPOKK oTKponTe cTpaHuly MOHUTOPUHI > MOOLEPXKA.
KnnkHnTe PasBepHyTb KOHCO/Ib.
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RAIDIXE=  XPAHWIMLE NAS  WHWUMATOPbI M MHTEP®EACH  CUCTEMA  MOHWUTOPUHI

JATYAKA  NMPOWM3BOAMTENEHOCTE NOAAEPXKA  OMNOBELLUEHMA  OYEPEAL KOMAHA,
XypHan cobbITUiA KOHCONb crpsime korcons v

YpoBeHb BEAdeHUA

: debug v
KypHana cobbITA

Cobpatb xypHan cobeITni

Puc. 172. Konconb B 10 RAIDIX 5.2.4

3arpyska »kypHaJsa cobbITui

3arpyska »ypHaJsa CobbITUN Yepes BeO-UHTepdeNC

B RAIDIX ans kaxaoro y3na peannsoBaHa BOSMOXHOCTb 3arpy3unTb MHHOOPMaLMIO O CUCTEMHbIX AENCTBU-
X, MPOM30LLEALLNX Ha cepBepe (>KypHan cobbITWiA, nor-darin).

YT0o6bI NONYYUTb NOr-han CUCTEMBI:

© pv pabote B DC-crcTeMe cobupaiiTe Norv ¢ ABYX Y3108, KINKHYB CobpaTh ypHan CobbITHiA
C YAanéHHoro yana.

1. OtkponTe cTpaHuuy MOHUTOPUHT > NOOLEPXKA.
2. Ha naHenu XXypHan cobbITui BblGepUTE YPOBEHDb BEAEHNS XXypHana CobbITUA.

B DC-cucTteme 06a y3na AO/MKHbI UMETb OANHAKOBbIN YPOBEHb BEAEHWUS XXypHana cobbITnii. BoaMoxx-
Hble 3Ha4yeHus: crit, err, warn, notice, info, debug. Kaxapii cnegyrowmin ypoBeHb BKIKOYaeT B cebs
npeablaywmn. Mo ymondaHuto debug — cobupaetcs Bca MHbopMaumns.

3. KnukHute CobpaTb XKypHasn CObbITUN.
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XypHan cobbITuiA

YpOBeHb BEASHUA

info
*YPHana cobbITMiA 7

YPOBEHb BEACHUA xypHana
COBLITUA Ha YAaNEHHOM y3ne

CobpaTb xypHan cobbITni

(] CoBpaTe xypHan cobbITHiA €
yAaneHHoro ysna

Puc. 173. MaHenb XypHan cobbiTuit B DC-cucteme

4. [loxxanTechb NOABNEHUS CCbINKN ANS 3arpy3Ku U KIMKHUTE He€. Dain C >KypHanoM COObITUN HAYHET
CKa4MBaTbCA Ha BaLl KOMMbOTEP.

XypHan cobbiTnin

VpOBeHb BEASHWA

info
KypHana cobbITni : v

YpoBeHb BEAEHMA xypHana
COOBITMA Ha YAaNEHHOM y3ne

CobpaTb xypHan cobbiTMi

CobpaTe xypHan cobbiThiA ¢
yAANEHHOro y3na

Puc. 174. Ccbinika Ha 3arpysKy XypHana cobbITUiA NosIBUTCS Mocre c6opa JIoros

3arpyska »ypHana cobbITUiA Yepes KOHCOMb

YTOBbI 3arpy3nTb XKYpHa COBbITUI Yepes MHTEP(ENC KOMaHIHON CTPOKM:

1. OtkponTe cTpaHty MOHUTOPUHIT > NOOOEPXKA.
2. KnukHuTe PasBepHyTb KOHCO/b.
3. Bongute nog ponbko AAMUHUCTPaTOpPa.

4. B OTKprBLLleVICFI KOHCOJI BBeEANTE KOMaHAY

$ log_col | ector

Bepcus: 5.2.4:4:5
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B KoHCOMM 6yayT 0TOo6paXkaTbCs aTanbl cbopa NOro..

RAIDIX 5.2.44
raidix.com

5. Mo 3aBeplUeHnn cbopa, cucteMa BbiBedeT nmMs daitna ¢ noramu (ZIP-apxmB) 1 NyTb K daitly B AMpeK-
Topun / var / spool / r dx/ . 3arpysuTe yKasaHHbIn Gaiin.

OnoBeLleHmsa 0 paboTe CUCTEMD

B RAIDIX 5.2.4 nHpopmMaLms O COCTOAHUN CUCTEMbI NpeacTaBneHa Ha cTpaHuue MOHUTOPUHI > OlMO-

BELLIEHNA.

[1nsa nony4eHns nogpo6bHON MHMOPMaLMKM 06 ONOBELLEHMSX CUCTEMbI OTKpOMTe cTpaHnly MOHUTOPUHT

> OMOBELIEHUA. Ykaknte KonnyectBo OnoBeLLeHNN U KITMKHUTE J.

RAIDIXE  *PAHWIMWE NAS  WHWUMATOPbI M MIHTEP®ERAC

CUCTEMA  MOHWTOPWHI

node1 m node2 e admin Frli

OATYMKWM  MPOM3BOAMTENEHOCTE  MOAAEPXKA  OMOBEWEHWA  OYEPEAR KOMAHZ

WcTopums onoeeLeHniA

Konnyectso onoseweHuin

Aunck “sdk”

® CYCTeMHbIR pasaen noyTn
3anonHex /"

[} MopT “ens18”

] MopT “ens19”
Auck “sda”
Aunck “sde”
Aunck “sdc”
Aunck “sdf”
Auck “sdf”

Aunck “sda”

Puc. 175. CtpaHuua OMNOBELLEHUA. MHdopmaLmsa 0 coCcTOAHUMN CUCTEMDI

node1

node1

node1

node1

node1

node1

node1

node1

node1

node1

pAZHBIA. MpryrHa: RDX: raid

oK

3anyckaeTcs

3anyckaeTcs

TpA3HBIA. Mpuy4KHa: RDX: raid
pAZHBIA. MpryrHa: RDX: raid
pAZHBIA. MpryrHa: RDX: raid
TpA3HBIA. Mpuy4KHa: RDX: raid
TpA3HBIA. Mpuy4KHa: RDX: raid

pAZHBIA. MpryrHa: RDX: raid

10

v

« «— 1 2 3 45 6 — »

MapameTp HasHayeHue

Hata [aTa n BpeMs BO3HMKHOBEHMS OMOBELLEHWS.
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MapameTp HasHayeHue

CraTyC MNapameTp onpefenseT COCTOAHWE YCTPOMCTB y3na:
Q WcrnpaseH — y3en paboTaeT UCMPaBHO;

MpeaynpexaeqHne — NPeaynpexXaeHne 0 TOM, YTO Ha y3/1e BO3HUKIa HEKPUTMYHAs
oLmbKa.

MpenynpexaeHvie 0TobpaXkaeTcs B CNeAyroLLIMX Cydasax:
* RAID B cTaryce:

o HenosHbIN;

o PeKoHCTpyKUMS;

° IHMumanmsauus;

o MNoBpexaeHne aaHHbIxX (SDC);
o [lepeMeLLEHHbIN,

* aganTep B cTaTyce Down ((hnandeckoe NoaKIYeHWe nopta He MPON3BeAEHO);
* [IMCK B COCTOSIHUM:

o [penynpexaeHue;

o TpebyeTcs peKOHCTPYKLUNS,
° PeKOHCTpyKUMS;

o [pA3HbIN;

¢ NMUEH3NA B CTaTyCe I'Ipeﬂyﬂpe»(ﬂeHme 1N3-3a BHECEHMWS annapaTHbIX N3MEHEHWUIA.

e Owmbka — NpeaynpexxaeHne 0 TOM, YTO Ha y3/1e BO3SHUKIIA KpUTHUYECKas OLIMOKA.
MpenynpexaeHne oTobpaXkaeTcs B CrieayoLLMX Cny4Yasx:

* HeT AeNCTBUTENBHbIX IMLEH3MIA UM BHECEHO BOoJee ABYX annapaTHbIX N3MEHEHNI B
OENCTBYHOLLYHO NNLIEH3NIO,

® INCK B COCTOAHNN:

o OWKnbKa;
o [1UCK OTCYTCTBYET;
° HewncnpaseH,;

* RAID B cTaryce:
o OnamH;
o He 3arpy»eH;
o [pon3soLuna ownbKa Npu nHUUManmsaunm;
° He yaanocb CMHXPOHU3MPOBATb K3LLN.

KOMMOHEHT KOMMOHEHT CUCTEMbI, K KOTOPOMY OTHOCUTCS OMOBELLEHNE.
Bo3MOXHble 3Ha4YeHUs:

e Jlnck;

* [lopT;

* RAID;

* LUN;

* CUCTEMHbIV pasnen;
e JInueHsus;

* DC.

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024 CTpaHuua 225/243



RAIDIXE " e com

MapameTp HasHayeHue

IMs y3na VIMs y3na, K KOTOPOMY OTHOCUTCS OMOBELLIEHNE,

Onucanne  OnucaHve cTaTyca yCTPOMCTBa, K KOTOPOMY OTHOCUTCS MpefyrnpexaeHme.

Oyepeb KOMaHA

Bo Bpems pa6OTb| C CUCTEMOW YaCTb BbIMOMHAEMbIX €0 KOMaH/[, MOXET 3aHATb NpoAo/HKNTESIbHOE BPEMA.
Bo BpeMs BbIMNOMHEHUS TaKMX KOMaHA, 019 COXPAHEHWSA LENOCTHOCTM AaHHbIX U paéoTOCI'IOCO6HOCTl/I CKn-
CTEeMbI, 3arpeLeHOo Noib30BaTbCA 60/bLLUEN YaCTbo q)yHKLI,l/IOHaﬂbHOCTl/I cuctembl. [Npn aTOM B GUI Hepo-
CTynHasdA (DyHKLI,l/IOHaJ'IbHOCTb OTo6pa>+<aeTcsq HEaKTUBHbIMW YNpaBIALWNMN SJTEMEHTAMMN.

Cnucok RAID

4
GEN RAIDS 39 GIB 39 GIB RAID 5 0-4 Generic

YAanéHHeIR y3en BbINONHRET BADKIA PYHWYH KoMaHay. JoxAnTeck BbINOMAHEHWA KOMaHIb

Puc. 176. HeakTuBHbIN ynpasnstowen anemeHT «Cosgatb RAID»

Tonbko show-kKoMaHbl OOCTYMNHbI A4J1A BbIMOJIHEHNA BHE 3aBNCMMOCTW OT TOTIO, BbIMOJIHAETCA 1 610KW-
pytoLlas KoMaHa B AaHHbI MOMEHT UMK HET.

YT06bI NONYUNTb MHDOPMALIMIO O COCTOSIHUM CUCTEMbI U BbIMOSTIHAEMOW B A@HHbBI MOMEHT Onepauum, oT-
KponTe ctpaHnyy MOHUTOPUHI > OMEPEb KOMAHA,

RAIDIX=E  *PAHWIMLIE NAS  WMHWLUMATOPbI U MIHTEPOEACKI  CUCTEMA  MOHWUTOPUHI node1 Mnudez eadmin i

OATHWKKM  NMPOW3BOAWTENBHOCTL  NOAAEPKKA  OMOBEWEHWMA  OYEPEAb KOMAHJ

Ouepegb KOMaHj, lower

lun delete LUN1 BeinoaHseTCs
1

GEN_RAIDS
0
lun create 0 B oxugaHum

512
0T06pasuTL BCE v

raid create 3 B oxugaHum
128

Puc. 177. CtpaHuya OYEPEOb KOMAH/[,

Tabn. 14. HasHayeHue nonen B cekuumn O4yepenb KOMaHA,

Mone HasHauyeHue

O6bekT O6bBEKT CUCTEMBI, Ha KOTOPbIM BbIMNOMHAETCA UK 6yAeT BbINOHATLCA KOMaHAa.
KomaHaa [lencTBue, BbINONHAEMOE KOMaHAO0M.

Onuwum Onuum (NapamMeTpbl), C KOTOPbIMK 3anyllieHa KoOMaHAa.
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Tabn. 14. HasHayeHune nonen B cekuum O4yepenb KOMaHA,

RAIDIX 5.2.44
raidix.com

Mone HasHauyeHue

CraTtyc CTaTyCc KOMaH[bl.
BO3MOXHbIe BapnaHThbI:

e BbIMonHaeTcs;
* B oxkngaHuu.
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[TTABA 13. PEKOMEHOAUWW O PELLUEHNIO BOSMOXXHbBIX
[MPOBJIEM

B rnaBe npeAcTaBfeHbl CBeAEHNS O BO3MOXHbIX Mpobemax 1 cnocobax 1Mx peLleHus.

DyHKUNK

1. CuHxpoHu3sauus Persistent Reservation gnsa DC-pexxuma BbiktO4YeHa Mo YMOAYaHUI
BknroumTe cMHXpOHU3aLmMKo Persistent Reservation npu HacTpoke ABYXKOHTPONEPHOrO pexxnuma npu
ncnonbzosaHumn Windows Failover Cluster nnn Hyper-V.

2. Mocne o6HoBNeHus B DC-cucteme OTCYTCTBYET paHee Co3faHHbI SSD-KaLw
Mocne 06HOBNEHNSA ABYXKOHTPOINEPHOM cUCTeMbl AN SSD-Kallla MOXET UCMOb30BaTbCS TO/IbKO SAS
SSD. SATA 1 PCl Express SSD nogaep>xmBaroTCs TONbKO B OAHOKOHTPOJIIEPHOM PEXMME.,

3. Mpwu BbIXOAE M3 CTPOSA AOMOSIHATENIbHOIO y3/a pensvkKaumm nocne Bo3BpaLleHus ero B paboyee co-
CTOSIHME YacCTb faHHbIX HE CUHXPOHU3UpPYETCA

a. 3anycTuTe NPoOBepPKY KOHCUCTEHTHOCTU M3 BeH-MHTepdeca nin Npu NOMOLLM KOMaHAbI

$ rdcli replication verify start

b. Ecnn nocne 3aBepLLeHMA MPOBEPKIN KOHCUCTEHTHOCTI NapaMeTp out-of-sync He paBeH 0, npuocTa-
HOBWTE pennKaLmo Ha OAHOM M3 Y3/10B.

C. HayHnTe 3anunchb AaHHbIX Ha OCHOBHOW Y3ef, Moka 3Ha4yeHWe napameTpa out-of-sync He HauHeT Me-
HATbCS.

d. Bo3o6HOBUTE pennnkaumto.

e. [locne BO30GHOBNEHNS pPEMNKALMN HAYHETCS CUHXPOHM3aLUMSA AaHHbIX.

4. ABapuiiHOe 3aBepLleHmne paboTbl CUCTEMbI MPU BbINOIHEHUM Sysctl -a
KomaHaa sysctl -a MOXET Bbl3blBaTb aBapuiHOe 3aBeplueHne paboTbl CUCTEMbI. PekomeHayem
OrpaHn4YMBaTb CMUCOK BbIBOAA, HANPUMED, Yepes onuuio - - pat t er n.

5. CUHXpOHM3aLUUA He Havyasnacb aBTOMaTUYECKHU

o [1poBepbTE, YTO CTaTYC COEAMHEHNA MOPTOB A1 CUHXPOHM3aLMK — Up.

o [TpoBEpPbTE, YTO TapreTbl 4151 CUHXPOHU3aLMM BblOpaHbl KOPPEKTHO.

o [1pn cmHxpoHm3aumm no InfiniBand npoeepbTe, 4TO cepMc OpenSM 3anylleH Ha OAHOM Y35e, Ha
NpaBW/IbHbIX NOPTax OOOMX Y3/10B.

o [pu cnHxpoHn3aumm nNo iISCSI npoeepbTe, UTo ISCSI BKOYEH, a IP-adpec yaanéHHOro KoOHTponnepa,
NCNONb3YyeMbIN 15 CUHXPOHM3aUMK, OOCTYMNEH.

o MpoBepbTe paspeLléHHble IP-agpeca anda iSCSI Ha cTpannue MHULUUATOPBI U UHTEP®ENCHI >
TAPTETbI ISCSI Ha naHenu B BEpXHEM MPaBOM Yry aKpaHa.

RAID 1 LUN
1. CtaTyc RAID, LUN (unu apyroro o6bekTa) nepeLuen B COCTostHUE He sarpyser (Not Loaded)
BocnonbayiTech OAHUM U3 CneayoLLmnX Cnoco6oB:

o Y6eauTech, UTO BCe ANCKM B CTaTyCe McrpaseH (Healthy).
° [poBepbTe KOPPEKTHOCTb YCTAHOBEHHbIX MapaMeTpoB (B TOM YNCAE, yBENNYbTE pasMep Kalla).

o BBeouTte cneaytoume CLI komanabl ong socctaHoBneHna RAID n LUN:

$ rdcli raid restore —n <RAI D_nane> --support

$ rdcli lun restore —n <LUN_nane> - -support
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RAIDIX= i com
o [lepesarpysute cucTemy.
o [epesarpysute RAID.

2. 3anucb 6onbluoro daina Ha LUN (npu nomowum dainosoro meHemxkepa MAC 0S) npuBoAuMT K NosiB-
NeHunto BcnomorartesnbHoro darna o6bemom B 4K. Mpu Hanmumm WORM ¢ ManeHbkuM grace period,
dann He ygansieTca nocne 3anucu

o [TonpobyinTe yCTaHOBUTL BoNee ANMHHbIN grace period, YTobbl yCneTb yaanuTb Gain,
o 3anamnte no ssh B RAIDIX 1 yganuTe dainn BpyYHyto.
3. B 0OS Windows oTo6paxatotcsa Tonbko LUN ¢ 0 no 230
MakcurmanbHoe konnyecTBo LUN, koTopoe MoxHO co3aaTtb B OS Windows — 256; 0TobpaykatoTcs TONb-
ko LUN ¢ 0 no 230 (LUN ¢ 231 no 256 — cny>kebHble).
4. Ha cucteme ¢ MHALMATOPOM MOC/e 3arpy3kun Tapreta He o6HoBnsieTca cnmucok LUN

Mocne 3arpysku TapreTa B BbIBOAE | sscsi OTOHBpaXkaeTca 0AHO 13 NULWHKX YCTPOUCTB «Raidix» N/A
nnn «mpt3sas target». Ans obHapy>keHusa LUN:

a. YanuTe yCTPOMCTBO C MOMOLLbI KOMaH/b!

$ echo 1 > /sys/class/scsi_device/5\:0\:0\:1/device/del ete

b. BbinonHMTEe NOBTOPHOE CKaHMpOBaHMe yCTPoMcTB (rescan devices).
c. [locne BbINOMHEHMS MOBTOPHOIO CKaHMpOBaHUs HanauTe LUN:

$ echo '- - -' > /sys/class/scsi_host/host5/scan

d. BbinonHute KomaHay Isscsi, pesynbTaT AO/KeEH 6bITb MPUMEPHO CNeAYHOLLMM:

$ | sscsi

[0:0:1:0] di sk | BM ESXS MBE2073RC SC19 /dev/ sdl
[1:0:1:0] di sk ATA GB0250EAFYK HPQA /dev/sdm
[5:0:0:1] di sk Rai di x 001 0004 /dev/sdab
[5:0:0:2] di sk Rai di x 002 0004 /dev/sdx

© 13-3a ocobeHHocTelr MAC OS, NOBTOPHOE CKaHMPOBaHWe yCTPOMCTB (rescan) HedoCTYHO.

5. HeypaéTtca cosgatb LUN ¢ MeTagaHHbIMU pennukaunn. MNoasnsetca coobuieHune Can't create meta-LUN
.. for replication, LVM volume group "..._vg' exists.

Ecnn LUN ¢ MeTagaHHbIMW pennnkaumm He 6bin yaaneH cpeactBammn RAIDIX, To Ha guckax MoryT
ocTaTbhCsa GparMeHTbl MeTagaHHbIX. [Ana cosganms HoBoro LUN ¢ MeTagaHHbIMK Ha TakuX AUCKax:

° UCMONb3YyNTe NHMLUMannM3nposaHHble RAID;
° ANA YAaneHnst OCTaBLUMXCSt PparMeHTOB MeTaflaHHbIX MCMOMb3yTe CTOPOHHME YTUANTBI (pVs, Vgs,
lvs v ap.).

6. He Bo3Bpaluaetcsa cuctemHbint guck B MDRAID. Nocne Bo3BpalueHusa ancka B8 MDRAID anck otobpa-
YKaeTcsa B crnucke obwmx anckos ansa cosgaHus RAID

[Nocne q)l/|3l/|‘-|eCKOI'O BO3BpalleHnA ANCKa BbINOJIHUTE KOMaHAY

$ ndadm - - manage /dev/ <nmd127> --add /dev/<sdX1>

rae <md127> - MDRAID, <sdX1> - guck.
BbINonHNTE peckaH AMCKOB:

$ rdcli drive rescan

7. Nepe3zarpyaka RAID (RAID reload) He 3aBepLiaeTcs, ecnv Npoun3oLLén c60M Ha NaCCUBHOM LIS 3TOrO
RAID y3ne
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BbinosHUTE KOMaHay

$ rdcli raid reload --local -n <raid_nanme>

8. Mpu TecTupoBaHUM nokanbHow Harpysku Ha LUN, cosgaHHbix Ha ERA RAID, He oTo6paXatoTcs rpa-
dukn nponseogmTenbHocTn ansa atux LUN

YTOObI MMETb BO3MOXXHOCTb MPOCMOTPa rpauKoB Harpysku, ncnonobdymte SCST-ycTponcTBa nog Te-
cTmpyemMbiMm LUN.

B mpumepe Hke nokasaH cnocob onpefeneHns umerHn LUN, KoTopoe MOXHO MCNOb30BaTb Mpu 10-
KanbHOM TECTUPOBaHWW AN OTobpaXkeHusa rpadumKkoB npondsoanTensHocTu. Vimsa LUN B RAIDIX —
«LUN_e».

a. BbinonHute

$ Isscsi -H

b. Onpenennte HoMep yCcTponcTBa scst _| ocal . B aToM npumepe aTo Homep 9.
C. Bbinonuute

$ | sscsi
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d. Cpean yCTpoMCTB HaamTe yCTPOMCTBa 06bekTa scst _| ocal (B 3TOM NpUMepe, HaunHakoLLIMECS C
9), a cpeau HMUX — UMS YyCTPONCTBA, KOTopoe cooTBecTcTBYET MMeHn LUN B RAIDIX.

[rootiEnodel ~]4 1sscsi -H
ata_piix
ata_piix

[e]
[1]
[2]
[3]
[4]
[3]
[6]
[7]

“m

ahci

virtio_scsi

ahci
ahci
ahci
ahci

iscsi_top
[nootﬂnndel ~1# lsscsi
[d:@:0:0] disk ATA
[J:0:0:0] disk QEMU
[J:0:0:1] disk QEMU
[F:0:0:2] disk JEMU
[F:@:0:3] disk QEMU
[J:0:0:4] disk QEMU
[J:@:0:5] disk QEMU
[F:0:0:6] disk JEMU
[F:@:0:7] disk QEMU
[J:8:0:8] disk QEMU
[J:0:0:9] disk QEMU
[F:0:0:18] disk JEMU
[F:@:0:11] disk QEMU
~0:0:0] disk
[9d0:0:1] dizls
[9d0:0:2] disk
:@:0:1] disk Raidix
[1@:0:8:2] disk Raidix
[11:@:@8:1] disk Radidix
[11:@:@:2] disk Raidix

QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU
QEMU

11

LUN_e

11

HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK
HARDDISK

.5+
.5+
.5
.3
-5
.5+
.5
.3
-5
.5+
.5
.5+
-5
.5+

+FF

+

+

+

+

+

ATA ARDDISK
Radds LUN_e
Raidix

LUN_e

[ O T T S S T I T L oS T S (N T T VI N

370
aTe
370
378
370

Puc. 178. OnpeneneHne umeHun yctponctia scst_local

Jdev fsdm
Jdev /sda
Jdev /sdl
Jdev /sdk
Jdev /sdj
Jdev fsdi
Jdev /sdh
Jdev/sdg
Jdev fsdf
Jdev /sde
Jdev /sdd
Jdev/sdc
Jdev /sdb

fdevfadnl
ev/sdr

Jdev/sdq
Jdev /sds
Jdev/sdp
Jdev /sdt

9. MNMpu co3pgaHum Heckonbknx ERA RAID ¢ 60nbLuMM pa3aMepoM CTpalina cuctema nokasbiBaeT coobLe-
HUue 06 oLmbKe Not enough RAM to create RAID

a. lNpoBepbTe 06bLEM CBOOOAHOM CUCTEMHON RAM ¢ MOMOLLIbIO KOMaHAb!

$ rdcli system show | grep avail abl e_nenory

b. MpoeepbTe 3aHNMaeMblt RAID 06bEéM RAM ¢ MOMOLLIbIO KOMaHAb!

$ rdcli eraraid show

c. VIaMmeHnTe npm Heo6X0AMMOCTHM 3aHNMaeMblh RAID 06bEM RAM ¢ NOMOLLbH KOMaH bl

$ rdcli eraraid nmodify -n <raid_nane> -nml <ramlimt>

roe
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m <raid_name> — nmsa RAID, 4nsa KOTOpOro MeHseTcs 06beM RAM;
m <ram_limit> — 3Ha4eHne ycTaHaBAMBaeMoro c6bema RAM.

10. HeBoamoXxHO umnoptupoBaTb RAID, Ha koTopomM pacrnonioxxeH LUN, pacluMpeHHbIN Ha HECKOJIbKO
RAID

Mpobnema MOXeT 6bITb CBSI3aHa C BbIMOMHEHHbIM NepermeHoBaHem LUN. Ecnn B mpouecce nMmnopTa
Heckonbkix RAID TpebyeTtcs nepermeHoBaTb LUN, pacnonoxeHHbln Ha aTux RAID, TO HaunHanTe nm-
nopT ¢ Toro RAID, ¢ KOTOPOro Havanoch NeEpenMeHoBaHME.

Be6-untepdeic

1. OTMeYatoTCa 3aflepXXKN npu oTobpaxkeHnn o6bekToB GUI, HEBO3MOXHOCTb Nepexoja Ha Apyrue
CTpaHu1Lbl, HEBO3MOXHOCTb A06aB/IeHNs B oMepeab Apyrux KomaHg npu paboTe Yepes GUI

YKasaHHble Npo6/eMbl MOTYT HabMHOAATbCS BO BPEMS BbINOMHEHWA KOMaHAbI, 3anyLieHHoin Yepes CLI
vnu Yepes GUI. [lokanTech 3aBepLUeHMs BbIMOTHEHNS KOMaHAbI.

[NpoBepbTe BbINONHAEMbIE B JaHHbIN MOMEHT KOMaHAbl Ha cTpaHule MOHUTOPUHI > OYEPEb KO-
MAHZ.
2. HeBo3MOXHO BbinonHuTb failover nnu murpaumio naccueHbix RAID yepes GUI

Ecnun DC-cnuctemMa 6bi1a NOMHOCTbIO BbIK/THOUEHA MM Nepe3arpy»eHa, a 3aTeM 3anyLLeH TObKO OAMH
y3en, To naccuBHble RAID Ha 3TOM y3Me OCTaHYyTCH NacCUBHbIMU:

° aBTOMaTMYeCKOE NepeKsItoYeHme y3/10B He MPOU30NAET,
o yeped GUI byaeT HEBO3MOXKHO BbIMNOHUTbL NepeKItoYeHme Y3108 Unmn murpaumnto RAID.

YTo6bl NepeBecTn RAID B CTaTyC akT1BHbIM, BbINOHUTE

$ rdcli dc failover --force

3. HepocTyneH Be6-uHTepdeinc ynpaBneHus
BO3MOXHO, MprynHa B TOM, YTO Ha y3/ie He JOCTyneH nHTepdeinc Ethernet.

a. Mlcnonb3ya coOTBETCTBYOWMIA IP-aipec, npoBepbTe AOCTYNMHOCTbL y3na. Ecnn ysen okasancs He fo-
CTyNeH, BeposiTHee Bcero MHTepdeiic Ethernet He paboTocnocobeH.

b. Ecnu Y3€J1 OKa3anca AOCTYMNeEH, NpoBepbTE, 4OCTATOYHO J1N CBOOOAHON NaMATN Ha ANCKE U onepa-
TUBHOM MaMAaTW MPKY MOMOLLY KOMaHA,

$ df -h

$ free —h

0 Bpy4Hyto OTKOUMTE y3es C 0TKa3aBLMM MHTepdelicom Ethernet:

o Mpwn paboTe B OAHOKOHTPOINIEPHOM PEXMME OTKJIKOYaTb y3en AOMYCTUMO TOJbKO Mpu
MOJIHOM OTCYTCTBUW HarpysKu.

o [1pn paboTe B DC-pexnme, nepef oTKIOUeHNneM yana nepemectumte Bce RAID Ha ncnpas-
HbI y3er.
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Fibre Channel

1. Ha OC Ubuntu 20.04 ¢ nHnumatopom FC QLogic16Gb nponaaaeT oauH multipath-nyTb nocne nepesa-
rpysku yana DC-cuctembl

MonpobyiTe OANH N3 BapnaHTOB:
° [lepBblit BapuaHT. Ha cucTeme ¢ MHMUMATOPOM BbIMONTHUTE!
a. OnpenennTe NOpThl aflanTepa:
# Ispci | grep -i QLogic
Mpumep BbIBOAA:

05: 00. 0 Fi bre Channel: Q.,ogic Corp. |SP8324-based 16Gb Fi bre Channel to PCl Express Adapter (rev 02)
05:00.1 Fi bre Channel: Q.ogic Corp. |SP8324-based 16Gb Fi bre Channel to PCl Express Adapter (rev 02)

b. OTKAOUNTE KaXabI NOPT aganTepa:

# echo '1' > /sys/bus/pci/devi ces/0000\: 05\: 00. 0/ renove
# echo '1' > /sys/bus/pci/devi ces/0000\: 05\: 00. 1/ renove

. MNpoBepbTe, HTO NOPTbI afanTepa yaannnmco (BbIBOLI, KOMaHbl OMKeH 6bITb I'IyCTbIM)I

# lspci | grep -i QLogic

d. MpockaHunpynte PCl-ycTponcTea:

# echo '1' > /sys/bus/pci/rescan

° BTOpOM BapunaHT. Ecnu nponasn 06a nyTn, Ha cuctemMe C MHMLUMATOPOM BbIMOJTHUTE

# rmmod gl a2xxx
# nodpr obe gl a2xxx

o TpeTuit BapuaHT. [NepesarpyauTe cuctemy Ubuntu ¢ MHMUMATOPOM.

2. Ha Linux-nHnumnaTtope He otobpaxatotcs LUN, otgaHHbie no FC QLogic
BpeMeHHoe pelLleHne 6e3 nepesarpysku nHuymatopa:
BbINOHUTE KOMaH b

# rmmod gl a2xxx
# nodprobe gl a2xxx gl 2xnvneenabl e=0

[TOCTOAHHOE pellieHne C Nepesarpy3Kom nHuLmaTopa:
a. CozpainTte harnn gla2xxx.conf:

# cat /etc/nodprobe. d/ gl a2xxx. conf
CO CNeAy oMM COAEP>KNUMbBIM:

options gl a2xxx ql 2xnvrreenabl e=0

b. B 3aBMcMMocTr 0T OC Ha MHMUMaTOpE:
m RHEL:

# dracut —force

m Ubuntu:

# update-initranfs -u
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c. [NepesarpysuTe nHuymnaTop:

# reboot

Multipath
1. Ha OC Ubuntu 20.04 c nHMumnatopom 3aBucaeT multipath nocne nepekntoyeHums yanos

CyllecTByeT Hebofblllast BEPOSITHOCTb, YTO NporpaMma multipath MOXeT 3aBMCHYTb Ha MHULMATOpPE
nof ynpaenenvem Ubuntu 20.04 ¢ LTS-94pom nocne nepekntoveHns yanos (failover nnu failback). 3asu-
CaHMe MOXET BbITb BPEMEHHbIM MM MOCTOSIHHBIM C OCTaHOBKOWM paboyert Harpyskin n c60em B (YHK-
LIMOHMPOBAHUM NMyTEN.

2. OTKas unu HeBepHbIv NnpuoputeT multipath-nytn Ha OC Ubuntu 20.04 ¢ nimumnatopom

Nocne oTkasa 1 nocneayroLLero BocctaHosneHns yana DC-cuctemMbl Ha OC ¢ MHMLMATOPOM BO3MOXKHbI
cnefyroLye NpodAeMbl:

o cTaTyc multipath-nyTu failed v NyTb He BOCCTAHABNMBAETCS aBTOMATUYECKN;
° HeBePHbIA NpuopuTeT (prio) multipath-nyTv 1 NpUOPUTET He BOCCTaHaBNMBAETCSH aBTOMATUYECKM.
[na vcnpaBneHusa BbINOMHWUTE peckaH 6/104HOro yeTporcTea Ha OC ¢ MHULIMATOPOM:

# echo 1 > /sys/ bl ock/sdX/ devi ce/rescan

NVMe-oF

1. MpepbiBaeTca paboyas Harpyska 4epe3 NVMe-oF ¢ uvHuMumatopa ¢ 60MbLIMM  KOJIMYECTBOM
namespace

Mpu paboTe ¢ DC-cMCTEMOW, NPY BbICOKOW Harpy3ke Ha 60/bLIOe KONMMYECTBO NAMespace XOCT MOXET
OTKJTHOYNTBCS OT OAHOW 13 NOACKMCTEM MNoche nepekntoderms yanos (failover unu failback) n 6ynet 6es-
Pe3ynbTaTHO MbITaTbCs NOAKNHOUUTLCS 3aHOBO. B TaKoM CUTyaLmmn BPYYHYHO NepenoaKtoUnTeE XOCT K
noacvcTemMe. [Ina MHMUMATOPOB Ha Linux OTKAKOYEeHHOe OT MoACUCTEMbI COCTOsHME ByeT noka3aHo
CTaTyCcoM connecting NpW BbINMOMHEHUN KOMaHAb

# nvne |ist-subsys

MNocne nepenoaKAYeHns nHMumaTopa K NoAcucTeMe cTaTyc O/HKEH 6biTb five.

[Ons koHdurypaumm ¢ NVMe-oF pekomeHayem OAHOMY MHULMATOPY OTAaBaTb He 6o/1ee 20 namespace.
TOYHOE KONNYECTBO hamespace 3aBUCUT OT Harpy3Kmn 1 KOHMUrypaLmm CUCTEMbI C MHULUMATOPOM. 1S
TECTUPOBAHMSA MCNOMb30BANCA CTEH[ CO CeayroLen KoHDUrypaumen:

o Mogenb CPU: Intel Xeon CPU E5-2620 v4 @ 2.10GHz

o Konnyectso aaep CPU: 32

°c RAM: 125Th

o OC: Ubuntu 20.04

2. MNpepbiBaeTcs paboyas Harpyska ¢ MHMumnatopa Ha Ubuntu 20.04

Mocne onepaumii no nepemelleHnto ERA RAID B DC-cucTeMe (nepekntodeHme y3nos (failover nnum auto-
failover), murpaumst RAID) nHuumaTop ¢ Ubuntu MOXeT BpeMEHHO NMOTEPSTb NyTb A0 Tapreta npu mc-
nonb3oBaHnn NVMe-oF,

Mpw 60NbLIOM KOMMYECTBE O6BEKTOB MM BbICOKOW Harpy3Ke nyTu MexXay NHULMAaTOPOM M TapreTomM
MOryT BOCCTaHaBNMBATbCA NPOAO/IXKMTENbHOE Bpems (0KOM0 5 MUHYT). Harpyaka MoyeT npepBaTbhCs,
ecnu BbInonHuTb failover, failback nnm Murpaumto o TOro, Kak NyT BOCCTaHOBATCS.

YTOo6bl NPOBEPUTL CTATyC NyTen, BbiNoaHMTe Ha Ubuntu ¢ MHMLMATOPOM KOMaHay

# nmul tipath -11
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SAS

1. OwnbKM Npu cMeHe npolnBkn Ha SAS-aganTepe
MponsBoanTe NpoWmMBKY Ha SAS-aganTepe Yepe3 managesas Wan scrinycli, a He Yyepes SAS Flash.

2. OwmnbkKu Npu KoHPUrypauum noptoB Ha SAS-afanTepe
KoHburypaumio nopToB Ha afantepe HeoH6X0aMMO BbICTaBASATb MNP nomMoLy Isiutil, ¢ pazbueHnem Ha
rpynnbl (M. MHCTpykums no yctaHoBke RAIDIX 5.2.4).

3. NMpu NoaKNHOYEHUN HOBOW ANCKOBOIN KOP3UHbI I NOBTOPHOM MOAKJIFOYEHWUM CTapow, B NOSib30Ba-
TeNbCKOM MHTepdence AUCKN 0TOOPpaXKatoTCs HEKOPPEKTHO
NepesarpysuTe CUCTEMY.

Ecnv nepesarpyska crcTeMbl He MOMOT1a, Mepe3arpysmnTe KOp3vHy, a 3aTeM NOBTOPUTE Nnepesarpy3aky
CUCTEMbI.

NAS

1. Ecnn RAID u LUN 6b1n1 nepenMeHoBaHbI, TO N0 oKoHYaHuto nMmnopTta RAID Ha LUN MoxeT He 0T06-
pakaTbcs dannopasi cuctema

[Mocne oKoHYaHna nMmnopTa RAID BbINOHUTE KOMaHOy

$ rdcli lun nodify --name <LUN_nane> --formatted yes --support

2. Npw 3anucu B 06LWyto nanky SMB B BYXKOHTPO/IIEPHOM PEXMME C UCMOJIb30BaHWEM BUPTYaNIbHOIrO
IP-apgpeca nocne nepektoyeHuns yanoe (failover) 3anucb ocTaHaBNMBaeTCA U He BO306GHOBNSETCS
nocne o6paTHoro nepekntodeHns ysnos (failback)

MNpobnema HabnogaeTcsa Npu 3anunck ¢ knneHta Windows Server 2008 R2. Ha knveHTe Windows Server
2012 R2 3anucb aBTOMaTUYECKM BOCCTaHaBIMBAETCA MOCE BOCCTAHOBAEHMS paboTOCNOCOBHOCTM y3-
na v obpaTHoro nepekntodermus yanos (failback).

3. He paboTtaeT kBOTa 411 nonb3oBaTtensa nobody B obuwer nanke NFS

KBoTa ans nonb3osatens «nobody» B 06ulern nanke NFS paboTaeT ToNbKO 4719 NoAb3oBaTenei Linux.
[nsa ncnonb3oBaHMA KBOT Nofb3oBaTens «nobody» B apyrnx OC HeobxoanMOo BKAKOYUTL NapameTp
«squashy.

4. Huzkas npoussogutenbHocTb NFSORDMA

Mpn MOHTMPOBAHUM Ha KneHTe Linux obuern nankiu no NFSoRDMA kKomaHaon mount ncnonbaymTe
onuuto - o rdma. MNoagpobHee cM. Linux mount man w Linux nfs man.

N3BecTHble orpaHnyeHus

1. Owmbka mount error(2): No such file or directory
Ecnu Ha xocTe yxxe eCTb 06bLlasd nanka SMB ¢ 04HOro y3na, To Bbl MOXXeTe CMOHTUPOBATb HOBYHO Narky
SMB ToNbKO Yepes 5 MUHYT Nocsie e€ co3aaHnsA C TOro »e CeTeBOro MHTepdenca ysna.

2. Mpun noTepe CBA3M C KOP3MHOM YTEHUE U 3aMUCb HA aKTUBHOM Y3J1e 3aBEPLLAKOTCSA C OLLUMOKOW
[oxanTech nepekntodenma yanos (failover). OWwmnbKkM BBoAa-BbIBOAA BO3HMKAKOT, MOCKObKY RAID Ha-
XOAATCH Ha aKTUBHOM Y3/1€, HO B HUX OTCYTCTBYHOT BCE AUCKMU.

3. HapyweHue benoctHocTu gaHHbix B DC-cnucteme npu notepe CBA3N akTUBHOIO y3/a C KOP3UHOM
Mpobnema MOXeT HabMtoAaTbCH, ECNM KOP3MHa NOAKAOYEHa K KaXKA0OMY Y3y OAHUM Kabenem 1 CUH-
XPOHM3aLMA K3LLUEeN HaCTPOEHa Yepes KOP3UMHY.

4. HeBO3MOXXHO NOMeHATb pa3mep 6510ka LUN npu ncnonbsosaHum ESXi
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10.

11.

12.

13.

Paamep 6510ka LUN npu ncnonbaoBaHum ESXi MOXeT 6bITb TONbKO 512 6aiT, Tak Kak ESXi He noaaep-
»kmBaeT LUN ¢ paamepom 6n1oka 4 KiB.

. Mocne o6HoBNeHus cuctembl Ao Bepcum RAIDIX 5.2.4 HekoTopble RAID nmetoT ctaTtyc Unloaded

[ns HekoTopbIx TMNOB RAID, 0CO6eHHO C ManbiM pasmMepom cTpaina, B RAIDIX 5.2.4 TpebyeTca 6onblie
KalWa, YeM B npeaplayuimx sepcuax RAIDIX. Mpu o6HoBReHUn cuctemMbl Ao Bepcum RAIDIX 5.2.4 nocne
mMurpaumm Takme RAID 6yayT umeTb cTtaTyc Unloaded, Anst vx 3arpy3ku HEO6XOAMMO YBENNYNTb PasMep
KaLWa. HeobxoanMblIi 06bEM Kallla MOXHO y3HaTb U3 yTunuTbl rdx_cache_calc, 3anpocuB e€ y cry>x6bl
TexHuyeckon noaaep>kkm RAIDIX.

. HapyweHa cTpykTypa ¢annoB TpacCcMpoBKu

Bo n3bexkaHne HapyLeHnst CTPYKTYpbl halifioB TPaCcCUPOBKM U HEBEPHbIX Pe3yibTaToB He NpoBoanTe
TPaCCHPOBKY NPV BbICOKOW HarpysKe, B YaCTHOCTW, NPy BKIKOYEHHOM SSD-KalLle.

.Bo BpeMA 3anncu Ha akTUBHOM Y3Ji€ NponcxoadaT UsSMeHeHUd B APYrux rpad)MKax Ha nacCMBHOM y3Jie

Mpobnema HabaogaeTcs Npu Bbibope dhunbTpa Session.

. He ypaetcs cospgatb RAID 0 unu RAID 10

MepecospnanTte RAID ¢ BKITKOUYEHHbBIM NMapaMeTpoM Pexxum 3anmncm 61okamum ro 4 KiB.

. Mocne py4yHoun 3aMmeHbl multipath-gucka pekoHcTpykumnsa RAID He 3anyckaeTcs aBTOMaTUYeCKH

BocnonbaynTtechb 0AHMM 13 CNOCOO0B:
° BbINOSHUTE

$ rdcli drive rescan

o [lobaBbTe ANCK BPYy4HYHO Yepe3 GUI nnn CLI.

3aBucaloT onepaunn 3anmcu/4YTeHus Ha nHmumaTope npu nepexoge RAID B odnaiH

3aBucHyTb MoryT v I/0 Ha CX[ n Ha nokanbHble AMcKKM (Mcnonbaytolme SCSI-koMaHbl), ecin B MO-
MeHT 3anucu Ha RAID OH cTan odnanH.

Bbl MOXeTe:
o OTK/KOYMTb TapreT Ha MHMUMaTope (He Bceraa Bo3MOXHO Ans Windows-mHuumaTopa). MNpu aTom:
m 3anvcb/YTeHne Ha RAID 3aBepluaTcs C OLNMOKON.

o BepHyTb RAID B OHNanH. BO3MOXHbIe pe3ynbTaTbl:

m 3anucb/4YTeHne Ha RAID BO306HOBATCS.
m 3anuncb/yteHre Ha RAID 3aBepLuaTcs ¢ OLLINMOKOW.

MNpepbiBaeTcsa coeamHeHmne Yepes VIP no FTP B DC-cucteme npwm failover

PasHble FTP-knneHTbl No-pasHoMy 06pabaTbiBatOT NOTEPHO COEANHEHNSA C CEPBEPOM.

[na Linux-KNMeHTOB pekOMeHAyeM UCNoNb3oBaThb | ft p.

MageHne npounssogutenoHoctT Ao 0 B DC-cucteMe npm aBTOMaTtU4eCcKoM MepPeKtoYEHUN y3oB
(auto-failover)

Bo3MOXHO nageHne nponssoamtenbHocTn Generic RAID npu aBTOMaTUYeCKOM MEPEKTHOYEHN Y3M0B
(auto-failover):

° Ha nepemeLyaembix RAID: ot 30 oo 90 cekyHz;
° Ha HenepeMeulaeMbix RAID: oT 3 0 25 cekyHa.

Cnuncok gMCcKOB B CUCTEME He OBHOBISAETCA Nocne py4HOro [ob6aBneHusa nnm yaaneHna agnucka

BbinonHute
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$ rdcli drive rescan

14. B depmod nosiBnsetcs coobuieHme «Required key not available» npu nonbiTke 3arpy3nTb aparnBep

a. Cospgante npaBwno Ana udev, otTkatovarolee ALUA npu co3gaHnm 6104HOro ycTpoincTea. Hanpu-
Mep:

ACTI ON=="add", SUBSYSTEM=="bl ock", KERNEL=="sd*", ATTRS{vendor}=="RAIDI X', ATTR{devi ce/ dh_st ate}="detach"

b. CoxpaHuTe co3gaHHoe NpPaBnIO B AMPEKTOPUM

/i b/ udev/rul es. d/ <free_nunber >- <nane>. rul es
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[TTOCCAPNI

TepMuH OnpepeneHne

Annac IMsi rpynnbl U3 OAHOMO MM HECKONbKMX MHUUMaTopoB (IB, FC, iISCSI). MpynnmpoBka
nHUUMaTopa MHULMATOPOB OBMEryaeT ynpaBeHne N HACTPONKY AOCTYNa K HUM.

(aHrn. <host

alias»)

[pA3HbIE CerMeHTbl NaMATK KaLla, coaepyKallme JaHHble, KOTOpble eLlé He Oblsin COPOLLUEHbI B

CEerMeHTbl Kalla OCHOBHYHO MNaMATb.

[aTumk (aHrn.  SnemeHT, npefHasHauYeHHbl ANa onpeaeneHna CoCToHNS KOMMoHeHToB CX/,

«SEensor») HanpuMmep, 419 U3MEPEHUA HanPsXKEHNS, CKOPOCTU BPALLEHMA BEHTUAATOPA UK
TemnepaTypbl. JaTuymKk NnpeobpasyeT napameTpbl cpefbl B CUrHan, yao6HbI Ana
M3MepeHunss, nepeaadm, Npeobpas3oBaHNs, XpaHeHUst 1 perncTpaunm nHbopmaumm o
COCTOSIHUM 06 beKTa N3MepPEHWIA.

OnHammyeckne [NapameTpbl RAID, 4ns npuMeHeHns He TpebytoLLme ero nepesarpysku.
napameTpsbl
RAID

[paiiep (aHrn. CneumanbHas KOMMNbHOTEPHASA NMPOrpaMma, C MOMOLLbIO KOTOPOK onepauUyoHHas
«driver») cucTemMa nosyyaeT JOCTYnN K LieNeBOMY YCTPOMCTBY.

O6bIYHO NpenocTaB/iIAOTCA NMNPOoMn3BoANTENEM YCTDOVICTBa.

NHnumaTtop NHnumnatop — SCSI-ycTpocTBO, KOTOpOoe obpallaeTca K Apyromy SCSI-ycTponcTBy ¢
(aHrn. «<host»)  3anpocom Ha BbINOMHEHWE OnepaLmi.

Kaw (aHrn. YacTb onepatumHoi NamMaTn (RAM) crucTembl, oTBeAEHHas nog RAID, B koTopyto
«cache») BPEMEHHO MOMELLAIOTCSA AiaHHble AN YMeHbLLEHWS BPEMEHM, HEO6XOANMMOro Ans
06CNY>KMBaHMSA 3aMNpOCOB, MOYYEHHbIX OT KIMEHTCKUX KOMMbOTEPOB.

KoL NCNONb3yeTcA And yBeim4eHnAa CKOPOCTH obMeHa OaHHbIMW, MOCKOJIbKY
CKOPOCTb CHUTbIBaHNA 1 3arnNCKy B ONEPATUBHYHO NaMATb ropa3fo Bbille
aHanorn4yHbIX NnokasaTenen Ans AUCKOB, a CKOPOCTb obMeHa AaHHbIMU C KITMEHTCKNM
KOMTbOTEPOM HEMpeJcKasyema.

Yem 6onblie pa3Mep Kalla, TeM BblLLe NMpon3BOoANTENNBHOCTb CUCTEMDbI.

MeTafaHHble NHbOopMaums 0 HaCTpOrKax 1 CBOMCTBAxX CUCTEMBI.

cUCTEMBI

(aHrn. «system

metadata»)

Ha6op Habopb! AUCKOB, KOTOpble 6yAyT MCMNOMb30BaHbI AN aBTOMATUYECKON 3aMeHbl AMcKa
pe3epBHbIX B RAID-e B c/lyyae OTK/IFOYEHNST IMCKA MW BbIXOfa ero U3 CTpos.

QINCKOB (aHrn.
«spare pool»)
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Ynpexgarowaa TexHonorus, No3BoAroLas yBENIMYUTb CKOPOCTb YTeHnaA ¢ RAID ¢ MeaneHHbIMK
PEKOHCTPYKLMA  AMCKaMMU.

(aHrn.
«advanced
reconstruction»)

BMeCTO YTeHUSA JaHHbIX C MeAJIEHHbIX AUCKOB CUCTEMA 3a CYET M36bIToYHOCTU RAID
BOCCTaHaB/IMBAET 3T JaHHbIE.

HenpumeHnmo kK RAID O.

CUHAPOMHbIIA RAID € 136bITOYHOCTbIO, KOTOPas 06eCnevmMBaeTCs 3a CHET KOHTPOJSIbHbBIX CYMM, @ He
RAID Ay6nmpoBaHusa nHdopmaummn. B obuiem cnydae, ato Bce RAID, kpome RAID 0, RAID 1 1
MX KOMOUHaLUWI Apyr C APYrOM.

CkBoLL (aHr. MapaMeTp, KOTOpbIV AAET NOb30BaTENSIM CETEBOMO XPaHUAMLLA AaHHbIX C MpaBamm
«squash») Ha YTeHWe 1 3anncb NPaBO M3MEHATb U yaanaTb Gaisbl, BNagenbUamm KOTOpbIX OHU
He ABNSHOTCS.

CkpblTOE MoBpexxaeHne AaHHbIX Ha ANCKE, KOTOPOEe HEBO3MOXXHO OOHAPYXXNTb 6€3 KOHTPOSS
noBpexaeHne  LeNoCTHOCTM AaHHbIX.

JlaHHbIX (@Hrn.

«Silent Data

Corruptiony,

aHrn. abop.

«SDC»)

Cnort (aHrn. OTCceK B KOPMyCce CUCTEMbI XpaHeHWst JaHHbIX UN AUCKOBOW KOP3UWHbI, B KOTOPbI
«slot») yCTaHaB/MBaeTCH ANCK.

CTatnyeckue MapameTpbl RAID, AN npuMeHeHns TpebytoLme ero nepesarpy3ku.
napameTpsbl
RAID

CX/[ (a66p. CucTtema XxpaHeHNs AaHHbIX.
«Cncrema

XPaHeHMS

[aHHbIX», QHM.

«Data Storage

Systemp»)

TapreT (aHr. YCTpPOCTBO XpaHeHnst Ha CX/, Ha KOTOpoe KMEHTbI (MHULMATOPbI) OTNPaBAsoT
«target») SCSI-komaHab!.

Y3nbl (@Hrn. AnnapaTHO-He3aBMCUMble KOMMOHEHTbI CUCTEMbI XPaHEHMS AaHHbIX, KOTOPble UMEIOT
«nodes») COB6CTBEHHbIE NMPOLECCOPbI, KILW-NaMsTb, MaTEPUHCKYHO NAaTy U KOTOPble MOTYT 6bITb
06befIMHeHbI B KnacTep (ABYXKOHTPOIEPHbIN pexxnm paboTbl CX/).

Y3nbl knacTepa Haxo4aTca nog ynpasneHvemMm RAIDIX 5.2.4.

NVMe-oF [NpoTOKOS AOCTYMa 1 Nepefayun AaHHbIX, paclumpsarowinin NVMe, TeM caMmbiM
(a66p. «Non- obecneynBan cBa3b Ha 6aze NVMe yepes apyrne coefjuHeHNs, OT/INYHbIE OT
Volatile Memory PCle. 3TOT NpoTOKON NO3BOASET NOAKAOYATL BHELLHNE XPaHWIMLLLA AaHHbIX K
Express over NHWLMATOPAM HaMPAMYHO UK Yepes3 KOMMYTaTop, UCMob3ys npu atom NVMe B
Fabric») Ka4eCcTBe OCHOBHOIO KOMMYHUKALIMOHHOIO MexaH1u3ma.

MpeanouteHne ConcTBo RAID, KOTOPOE 03HAYaEeT, KakoW y3en obpabaTtbliBaeT onepauunn I/0 ana
(aHrn. «affinity») aToro RAID B LUTATHOM pexxume paboTbl CUCTEMBI.
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MpocTpaHcTBO  OO6BHEM 3HEProHE3aBMCUMOWM NaMATH, KOTOpast MOXET ObiTb OT(hopMaTUpOBaHa B
UMEH (aHrn. normnyeckume 6noku. OnpeaeneHne cooTBeTcTBYeT KoHuenummn LUN.
«namespace»)

[MoacuctemMa Jlormyeckunin 06 bEKT, BKAKOYAROLLMIA B cebst NPOCTPaHCTBa MMEH, NpaBuia

(aHrn. MaCKMpOBaHMS NMPOCTPAHCTB MMEH U CMMCOK MOPTOB A/1A COEANHEHUS C
«subsystemy) NHUUMaTOpamMu. KoHuenums cxoxa ¢ SCSI-xocToMm.

Pecepan (aHrn.
«referral»)

Yncrble
CErMeHTbl
Kala (aHrn.
«clean cache
segments»)

NQN (a66p.
«NVMe
Qualified
Name»)

AFP (a66p.
«Apple Filing
Protocol»)

CHAP (a66p.
«Challenge
Handshake
Authentication
Protocol»)

DHCP (a66p.
«Dynamic Host
Configuration
Protocol»)

FC (ab6p. «Fibre
Channel»)

FTP (a66p.
«File Transfer
Protocol»)

GDL (a66p.
«Grown Defect
List»)

GUID (ab6p.
«Globally
Unique
Identifier»)

Bce npaBa 3awmuleHbl. 000 «Pangunke», 2024

Cnmcok NnopTOB AJ1A NMONCKa NPOCTPaHCTB NMEH.

CerMeHTbl MaMATK Kalla, CoAepKallme AaHHble, MOHOCTHLHO COOTBETCTBYOLLME
NaHHbIM cTparna RAID.

NaeHnTnourkaTtop yoanénHoro NVMe-tapreta. CooTBeTCTBYET KOHUenuuu iSCSI
Qualified Name (IQN).

CeTeBOW NPOTOKOS, MO KOTOPOMY NpeAoCTaBfeTca AOCTyn K harnam B Mac OS X.

[pOTOKON aBTOPM3aLIMM MNOATBEPXKEHHbBIX 3aNPOCOB.

ABngeTcd NPOTOKOIOM MPOBEPKM MOAIMHHOCTY TUMNa «3arnpoCc-OTBET», KOTOPbIN
NCMOJIb3YET CXEMY XelLUMPOBaHWA NMPOMbILLNEHHOrO cTaHA4apTa Message Digest 5
(MD5) ans wmdpoBaHns oTBeTa.

CeTeBoW NPOTOKOJ, MO3BOSIALLMIA KOMMbIOTEPaM aBTOMaTUYECKM NonyyaTh IP-
aApec v Apyrve napamMeTpbl, HEOBXOANUMbIE A8 pPaboTbl B CETH No npoTokosy TCP/IP.

BbICOKOCKOPOCTHOW MHTepdeNC nepefayn AaHHbIX, ICNONb3yeMblii ANA
B3aMMOAENCTBMA paboUnX CTaHLUMI, MEMHDPENMOB, CYyNepKOMMbIOTEPOB N CUCTEM
XPaHEHWA aHHbIX.

CTaHAapTHbIN MPOTOKON, NpeHa3HauvYeHHbIn Anda nepefadn dannos no TCP-ceTam.

MNepeyeHb HencnpaBHOCTEN, BOSHUKLLMX B MPOLECCe aKCryaTaumm >XECTKOro AMCKa.
MNepeyeHb NoAaePXMBAETCA CaAMUM XKECTKUM AUCKOM C MOMOLLIO TEXHOMOM M
S.M.AR.T. B aBTOMaTUYECKOM pPeEXMME.

YHUKaNbHbIN 128-6UTHbIN nOeHTUGUKATOP.
B RAIDIX 5.2.4 ncnonb3syetcs ans naeHTnduxkaumm numumatopos InfiniBand.
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HBA (a66p. AfanTep — YCTPOMCTBO, C MOMOLLbIHO KOTOPOIro MHULMATOR NOAKSIKOYAETCH K CETU UK
«Host Bus K XpaHuvLam AaHHbIX.

Adapter»)

Heartbeat KaHan nepenayn gaHHbIx Ethernet, ncnonbsyowmines ana obMeHa MetTagaHHbIMK

Mexay yanamu CX[ s DC.

InfiniBand CTaHZapT KOMMbIOTEPHOIO CETEBOrO B3aMMOLENCTBISA, UCTIONb3YEMbIA ANA nepefadu
JlaHHbIX.

IQN (ab6p. YHUKanbHbIn naeHTndmkatop iSCSI, KOTopbI MCNOMb3yeTcs ANA pacno3HaBaHMS

«iSCSI Qualifled pecypcoB XxpaHeHUs 1 ynpaBneHus UMK,

Name»)

iSCSI (ab6p. MpoTokon, KOTopbI 6a3unpyeTcs Ha IP 1 paspaboTaH 415 yCTaHOBNEHMS

«Internet Small  B3aMMoaeiCcTBMSA 1 yNpaBNeHNs CUCTEMaMMN XPaHEHWS aHHbIX, CepBepamMm 1
Computer KJIMEHTaAMMN.

System MpoTokon iSCSI nHkancynupyeT SCSI 610k B nakeTbl TCP.

Interface»)

iSER (ab6p. CeTeBOW NPOTOKON, paclumpsatoLmii npotokon iISCSI ana ncnonb3zosaHnsg RDMA

«iSCSI (Remote Direct Memory Access).

Extensions for

RDMAY)

LACP MpoToKON, NpeaHasHauYeHHbIN AN 06beANHEHNSA HECKObKMX (DU3NYECKINX

(ab6p. «Link KaHa/0B B OANH NOrn4eckuii B cetsx Ethernet. ArpernpoBaHHble kaHanbl LACP

Aggregation MCMNOMb3YHOTCS KaK 4719 MOBbIWEHNS MPOMYCKHOM CMOCOBHOCTM, TaK M NOBbILLEHNS

Control OTKasoycTon4mBocTU. Micnonb3oBaHue LACP B HEKOTOPbIX C/ydasx No3BoNAeT

Protocol») 06HaPY>XMTb MOBPEXAEHHbIV KaHas, KOTOPbIV NpW MCMOb30BaHMN OObIYHON
CTaTUYeCKOW arperauun He 6bin 6bl 06Hapy»xeH. OnucbiBaeTcsa cTaHgapToMm IEEE
802.3ad.

LBA (a66p. Jlornyeckmin 610K fgaHHbIX.

«Logical Block  Annec 6r10ka aaHHbIx, k KOTOPOMY NPOM3BOAMTCS OBPALLIEHME NP BbINOAHEHNM

Address») 3amnpoca Ha 3anucb/yYTeHue.

LUN (a66p. B ceTax xpaHeHunsa faHHbix LUN — aTo BUpTyanbHbin pasgen Ha RAID.

«Logical Unit B npoTokone SCSI TepMUH UCMOMb3YeTCs Kak METOZ aApecaLln AMCKOB B Npeaenax

Number>») yCcTpoiicTea ¢ ogHim SCSI Target ID, Takoro, Kak A1CKOBbIN MacCuB.

MTU (a66p. MakcumanbHbIi pasmMep nepeaaBaemMoro 610ka AaHHbIX.

«Maximum MapameTp, KOTOpbIV ONpeAenseT MakcMManbHbIl pasmep (B 6aliTax) 6510ka AaHHbIX,

Era?s)mlssmn KOTOPbI MOXeT 6bITb NepeiaH Ha KaHanbHOM ypoBHe ceTeBoit moaenu OSI.

nit»

Multipath 1/0 TexHonorunsg, No3soNAroLLAaa MHULMaTopam MMeTb JoCTyn K pasgenam LUN no
HECKOMIbKUM MYTAM.

[oBblWaeT OTKGSOyCTOVI‘-Il/IBOCTb CUCTEMDbI N NO3BOJIAET pacCnpeneaATb Harpysky.
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NAS (a66p. CeTeBOe XpaHunnLLe AaHHbIX. ApXUTEKTYpa CUCTEMbI NpeacTaBnseT cooon NAS-
«Network cepBep, 06beMHEHHbIN ¢ CX/ Ha nnatdopme RAIDIX 1 B3aMMOAENCTBYHOLNIA C
Attached KJTMEHTCKMMM KOMMbroTepamu no npotokonam SMB/CIFS, NFS, FTP n AFP.
Storage»)

NFS (a66p. MpoTokon ceTeBoro AocTyna K hannoBbiM cMCTEMaM, MO3BONAOLIMIA NOAKNKOYATb
«Network File yAanéHHble hannoBble CUCTEMbI Yepes ceTb. [1oaaepXXNBaET ayTeEHTUDUKALNIO K
Systemy) BO3MOXHOCTb KOHTPOMA AOCTYyNa.

OpenSM (a66p. MeHemkep noacetn ans InfiniBand ana LeHTpann3oBaHHOMO ynpaBneHus.
«Open Subnet

Manager»)

PDU (a66p. MpoTokonbHas eanMHMLEA 0O6MeHa, MOAY/b AaHHbIX MPOTOKONA.

«Protocol Data

Unit»)

Persistent MexaHmnam Persistent reservation No3BosAeT HECKONbKMM KMEHTaM (MHMUMATOpam)

reservation B3aMMOLeNCTBOBaTb CO SCSI-TapretoM NyTéM KOHTPOIMPOBAHUSA MHOXXECTBEHHbIX

(SCSI-3) COefMHEHUN MHULMATOP-TapreT. Takne coeqmHeHNs — 3TO CBA3b MeXay
onpeaenéxHHbIM MOPTOM MHULUMATOPa M NOPTOM TapreTa Ans BblépaHHoro LUN B
pamKax Taprera.

RAID (a66p. RAID (Redundant Array of Independent Disks) — HeckonbKo (M3NYECKMX AUCKOB,

«Redundant 06beIMHEHHbBIX B MAcCKB A/151 MOBbILLEHWNSA CKOPOCTM 1 OTKa30yCTOMYNBOCTU.

Array of

Independent

Disks»)

SCSI (a66p. COBOKYMHOCTb CTaHAapTOB AN PU3NYECKOro COeANHEHNS 1 Nepeaadn AaHHbIX

«Small MeXay KOMMboTepamMu 1 nepndeprinHbIMU yCTPONCTBAMMU.

Computer

System

Interface»)

SAN (a66p. CeTb XpaHeHWs aHHbIX, NpefHa3HavYeHHas 415 NOAKNFOYEHMS BHELIHMX YCTPONCTB

«Storage Area  (AMCKOBbIX MACCUBOB, IEHTOYHbIX BUBAMOTEK, ONTUYECKMX HaKoMMTenemn) K

Network») cepBepaM, KOMMbIOTEPAM TaknMM 06Pa30M, HTO ONepauUMOoHHas CUCTEMA Pacno3HaeT
NPUCOEedMHEHHbIE PECYPCbI, KaK JIOKaSIbHbIE.

SAS (ab6p. MocnenoBaTeNnbHbIN KOMMbKOTEPHbIN MHTEPGhENC, pa3padoTaHHbIM ANA NOAKTHOYEHNS

«Serial-attached pasfIMYHbIX YCTPOMCTB XpaHEHUS AaHHbIX, HANPUMEP, XXECTKMX ANCKOB M NIEHTOYHbIX

SCSl») HakonuTenen. SAS paspaboTaH ANA 3aMeHbl NapannenbHoro nHtepdeica SCSI n
MCMONb3YET TOT Xe Habop KomaHg SCSI.

SMART. TexHONOrnA OLEHKM COCTOAHMS XECTKOrO AMCKa C UCMONMb30BaHNEM BCTPOEHHON

(ab6p. «Self- annapaTypbl CaMOANArHOCTMKM, @ TaKXXe MEeXaHN3M NPOrHO3MPOBaHMA BPEMEHN

Monitoring BbIXO[4a AMCKa U3 CTPOS.

Analyzingand  cneyyansHas nporpamma, OCyLLIECTBASIOWIAA MOHUTOPUHI NapameTpos SMART,

Reporting 3apaHee npeaynpexaaeT Nofb3oBaTens o npejaBapUiHOM COCTOSIHUM YCTPONCTBA.

Technology»)
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SMB (a66p. CeTeBOW NPOTOKOS NPUKIIAAHOIO YPOBHA ANA YAANEHHOIO AOCTYNa K Gannam,
«Server NPUHTEPaM 1 APYrMM CETEBBIM PeCypcam, a TakxKe /A MeXXNPOLLECCOPHOro
Message B3aMMOAENCTBUSA.

Block»)

WWN (a66p. YHUKanbHbIN MAeHTUOMKATOP, KOTOPbI ONpeaensieT KOHKPETHOE LieneBoe
«World Wide ycTporcTBo (TapreT) Fibre Channel.

Name»)

WWN aBnsaetcsa 64-pa3psagHblM MAEHTUOUKATOPOM, NpUCBanBaETCs NPOAYKTY
NpOM3BOAMTENEM M 3aMMCbIBAETCA B MPOrPaMMMUPYEMYHO NaMsATb CaMoro
ycTpoincTBa. WWN — 3T0 KOMBUHaLma 13 uMenn yana (World Wide Node Name,
WWNN) 1 nmenn nopta (World Wide Port Name, WWPN).
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