raidctl(8)

HA3BAHHUE

raidctl - yrunmmTa koHpUTYprpoBaHUS I npaiiBepa aucka RAIDframe

CUHTAKCHUC
raidctl [-V] -a KOMIIOHEHT YyCTPOMCTBO
raidctl [-v] -A [yes | no | root] ycTpoicTBO
raidctl [-v] -B ycTpomcTBO
raidctl [-v] -c dann_xondpurypauym
raidctl [-v] -C dann_xondpurypauym
raidctl [-v] -f KOMIIOHEHT YyCTPOMCTBO
raidctl [-Vv] -F KOMIIOHEHT YCTPOMCTBO
raidctl [-V] -g KOMIIOHEHT yCTPOMCTBO
raidctl [-v] -1 ycTpoicTBO
raidctl [-v] -I cepuMHHNI_HOMEP YCTPOMCTBO
raidctl [-v] -p ycTpomcTBO
raidctl [-v] -P ycTpomcTBO
raidctl [-V] -r KOMIIOHEHT YyCTPOMCTBO
raidctl [-v] -R KOMIIOHEHT YyCTPOMCTBO
raidctl [-v] -s ycTpomcTBO
raidctl [-v] -S ycTpomcTBO
raidctl [-v] -u ycTpomcTBO
OIIMCAHME

raidctl - 3To moNTE30BaTENBCKAS IPOTPAMMA JIJIS YIIPaBIICHHUS ycTpoiicTBaMu raid(4), AMCKOBBIMH YCTPOHCTBAMHU
RAIDframe. raidctl, B ocHOBHOM, UCITONIB3YETCS LISl TMHAMHYECKOTO KOH(MHUTYPUPOBAHUS U ICKOHPUTYPUPOBAHHS
quckoB RAIDframe. JlononauTenbHyto uHpopMarmio 00 ycrpoiictBax RAIDframe cM. Ha cTpaHHIe CIPaBOYHOTO

pykoBoactBa raid(4).

[Ipenmomaraercsi, 9TO YUTATENb XOTSI OBl MOBEPXHOCTHO 3HaKOM ¢ RAID 1 cooTBeTCTBYIOIIEH TEPMUHOIOTHEH.

Omnmmu xoMauzas! raidcetl crexyrommue:

-2 KOMIIOHEHT yCTPOiicTBO
J106aBUTH KOMIOHEHT KaK JUCK ropsdeill 3aMeHbI JUIsl yCTPOolcTBA.

-A yes ycTpoicTBO
Caenatp RAID-Habop aBTOMatnuecku KoHpurypupyemoiMm. RAID-Habop Oyner aBToMaTHYECKH
KOH(HUTYPHPOBATHCS MIPH 3arpy3Ke Mepe] MOHTHPOBAaHIEM KOPHEBOH (aiiloBOM CHCTEMBL. YUTHTE, YTO BCE
KOMITOHEHTBI Habopa JIOJDKHBI OBITh 0003HaYeHBI B METKe IHcKa kak RAID.

-A no ycTpoiicTBo
OTKJIIOUUTH aBTOMaTH4ecKoe KoHpurypuposanue st RAID-nabopa.

-A root ycTpoiicTBo
Caenars RAID-Habop aBTOMaTH4eCKH KOH(PUTYPHPYEMBIM, @ TAKXKE IOMETUTD €T0 KaK MPHUTOAHBIHN 11
KOopHeBoro pazzeina. CkoHGHUIypupoBaHHbIH TakuM 00pazom RAID-Habop Oyzaer HCIoiIb30BaThCsl BMECTO
3arpy304HOTro JMCKa B KAY€CTBE KOPHEBOI'O YCTpoiicTBa. Bce KOMITOHEHTHI HA0Opa JIOIKHBI OBITh
0003HaueHbI B MeTKe Jicka kak RAID. Yurure, 4to 3arpyxaemMoe spo IOKa YTO HE MOYKET HaXOAUThCS Ha
RAID-nabope.

-B ycTpoiicTBo
WunnunpoBats 00paTHOE KOMMPOBaHNE BOCCTAHOBIICHHBIX JJAHHBIX C PE3EPBHOTO AMCKA HA NCXOJHBIA. DTO
JiesiaeTcs rocie cOost KOMITOHEHTa U BOCCO3AaHMsI COOHHOTO MCKa HA pE3EPBHOM.
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-c¢ ¢aiiy_koHdurypauumn
Ckon¢urypuposats ycrpoiictBo RAIDframe B cooTBeTcTBHM ¢ KOH(UTypanuel B yka3aHHOM (aiirne.
Onucanue cofepXUMoro (paiiyia_koHGUrypauum npecTaBieHo qaee.

-C ¢daiis1_xonpurypanuu
AHAJIOTUYHO -¢, HO BBINOJHSAET KOH(UTYPUPOBaHUE NPUHYIUTENILHO. ITO HEOOXOJUMO MPU
nepBOHaYaIFHOM KoH(purypupoBanuu RAID-nabopa.

-f KOMIIOHEHT ycTpoOlicTBO
ITomeTuTh yKa3aHHBI KOMIOHEHT KaK COOMHBIN, HO HE MHUIIMUPOBATH MIEpECco3JaHue 3TOr0 KOMIIOHEHTA.

-F KOMIIOHEHT yCTpOiCcTBO
ITomeTuTh Kak COOMHBIN yKa3aHHBIH KOMIIOHEHT YCTPOHCTBA M HEMEIJICHHO HauyaTh NepPeco3/1aHue
cOOMHOro IMCKa Ha MMEIOIEMCS IUCKE TOPSUEro pe3epBa. ITO - OAUH U3 MEXAHM3MOB, UCTIOIb3YEMbIH IS
3aIycKa Iporecca Iepeco3IaHusl, eClii Ha KOMIIOHEHTE JeHCTBUTEIBHO MPON30IIEN alapaTHEIA cOO¥.

-g KOMIIOHEHT YCTpPOHCTBO
ITomyunTh METKY yKa3aHHOTO KOMIIOHEHTA.

-i yeTrpoiicTBO
Wunnuanmsuposats ycrpoiictBo RAID. B wactHocTH, (epenucars) nHGOpMALUIO O YETHOCTH Ha
BeIOpanHOM yctpoiictBe. 910 OBSA3ATEJIBHO nenare mist Bcex RAID-HabopoB nepen pasmerkoid RAID-
YCTPOWCTBA M CO3JJaHUEM Ha HeM (pailJIOBBIX CUCTEM.

-1 cepuiiHbIii_HOMeEp YCTPOMCTBO
WNuunmanu3upoBaTh METKH Ha BCeX KOMIIOHEHTaxX ycTporicTBa. CepuilHbIii_HOMEP UCIOIb3yeTCs Kak
OJIMH U3 KIIF0UEeH MPH OTpeIeIICHUH TOTO, IPUHAUICKUT JIN OIPEACICHHBIN HA00Op KOMIOHEHTOB K OHOMY
RAID-nabopy. XoTs 3T0 U HE TpoBepsieTcs, B pa3HbIXx RAID-Habopax Ha/l0 HCHOIR30BaTh pa3HbIe
cepuitabie HoMepa. Jtot mar HEOBXOJINMO BemonHATH Mpu co3nanuu HoBoro RAID-Habopa.

-P YCTPOHCTBO
IIpoBepurts cratyc yetHocTr Ha RAID-Habope. Komanna BraeT cooOmeHre 0 COCTOSIHUH U YCIEIITHO
3aBpemaeT padoTy, ecii HHPOPMAIHS O YeTHOCTH aKTyalbHa.

-P ycrpoiicTBo
IIpoBepuTth cratyc yeTHOCTH Ha RAID-Ha00pe U MPOUHHUIMAIN3UPOBATH (TIepenucaTh) HHPOPMAIHIO O
YETHOCTH, €CJIM OHA HE SIBIIAETCA 3aBEIOMO aKTyalbHOW. DTa OMIUA 0OBIYHO UCIIONIB3YeTCs HOocie cO0s
cucremsl (1 nepen Bb13oBoM fsck(8)), uToObI rapaHTHPOBATh IEIOCTHOCTH MH(GOPMAIIMN O YETHOCTH.

-I KOMIIOHEHT yYCTPOIiCTBO
Y nanuTh pe3epBHBIN IHCK, 3aJaHHBII Kak KOMIIOHEHT, U3 Ha0opa JOCTYIHBIX Pe3ePBHBIX KOMIOHEHTOB.

-R KOMIIOHEHT YCTPOICTBO
[ToMeTHTh yKa3aHHBI KOMIOHEHT Kak COOWHBIH, Tpr HEOOXOMMMOCTH, U Cpa3y e HadaTh BOCCO3/IaHHE
KOMITOHEHTA. JTO IMPUTOANTCS JUIS BOCCO3AaHMsI COOMHOTO KOMITOHEHTA IT0CTIE €T0 3aMEHBI.

-S YCTPOiicTBO
Bpriats MH(GOPMAITHIO O COCTOSIHUHM BCEX KOMIIOHEHTOB U PE3EPBHBIX TUCKOB YKa3aHHOTO YCTPOHCTBA
RAIDframe.

-S yerpoiicTBO
IIpoBepuTh COCTOSHHE MPOLIECCOB MEPE3AMICH YETHOCTH, IEPECO3AHMSI KOMIIOHEHTOB M OOpaTHOTO
KOMMPOBaHUs JaHHBIX Ha KOMIIOHEHTBI. BBIIAaTh, HACKOIBKO 3€BEPILEH KaKIbIil U3 STHX ITPOLECCOB.

-U YCTPOHCTBO
JHexondurypuposats ycrpoiictBo RAIDframe.

-v
BerinaBats Oosee neranbHyio nHGOpManuio. [ onepaiuii BpoJe nepeco3iaHus, Iepe3antct YeTHOCTH U
00paTHOTO KOITMPOBAHMS BBIIABaTh MHANKATOP 3aBEPIICHHOCTH.

VYcTpoiicTBo, ucnonszyeMoe yrwnTol raidcetl, 3amaercs B koMmaHIHOM cTpoke. MOKHEO YKa3bIBaTh JIHOO MOJTHOE
uMs ycTpoicTBa, Harpumep, /dev/rraid0d s apxutextypst 1386 u /dev/rraidOc 1yist Bcex OCTaNbHBIX, HIM IIPOCTO
raid0 (emy OyzeT cooTBETCTBOBATH ycTpoiicTBO /dev/rraid0d).

®opwmar daiia KOHGHUTYPALKH - CIIOKHBIH, U 31€Ch IPEICTABICHO JIMIIb KpaTKoe ero omucanue. B daitmax
KoH(pUrypauu '#' 0003Ha4aeT Hayauo0 KOMMEHTapHs.

B ¢aiine korpurypamum ects 4 00s3aTeNbHBIX paszena U 2 HeoOa3aTenbHBIX. KaXkaplid pa3aen HauMHAETCs CO CIIOBA
'START!', mocsie KOTOPOro HIET UM pasjieiia U mapaMeTpbl KOH(GUTypalu 3Toro paszaena. [lepssiii pasmen -
'array’, 3a/1aeT KOJIMYECTBO CTPOK, CTOJIOIOB U pe3epBHAIX nuckoB B RAID-Habope. Hanpumep:

START array
130
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3a/1a€T MaCCHB M3 OJJHOW CTPOKH, 3 cTONOMIOB U O pe3epBHBIX TUCKOB. YUTHTE, YTO XOTS TaK MOXKHO 337aBaTh U
MHOroMepHbie MaccuBbl, oHH HE mo/171ep:KuBat0TCst ApaiiBEpoM.

Bropoii pa3nemn, 'disks', 3amaer hakTHueckiue KOMIOHEHTHI ycTpoiicTBa. Hampumep, pazmen:

START disks
/dev/dalsle
/dev/dalsle
/dev/da2sle

3a/aeT TPU AUCKa-KOMIIOHEHTA I ucTonb30BaHmst B RAID-ycTpoiicte. Ecnu m060it 13 yka3aHHBIX TUCKOB HENb35
HaiTu npu koHpurypupoBanun RAID-ycTpoiicTBa, 0H OyZeT momMedeH Kak COOHHBIN 1 ciucTemMa 0yaeT paboTath B
JETPaZiupOBAaHHOM PEXHMME. YUTHTE, 4TO TpeOyeTcss 00eCIeInTh HEM3MEHHOCTD MOPsIIKa KOMIIOHEHTOB B (aiiie
KOHpUTypaun Mex 1y KoHpurypupoBanusimMu RAID-ycrpoticTa. MI3MeHeHHe mopsiika KOMIIOHEHTOB TIPUBEIET K
noTepe JaHHbIX, eciii Habop KoHpurypupyercs ¢ onmuei -C. O6b14HO, ecnu 3agana onuus -¢, RAID-nabop He
Oyzer KOH(GUTYPUPOBATHCS MPH U3MECHCHUH MOPSIKA KOMIIOHCHTOR.

Crnenyromuii pa3zen, 'spare', - He 00s3aTeNbHBIN, U, €CIIU €CTh, 33/1a€T YCTPONUCTBA JIJISl KCTIOJIb30BAHUS B KAYECTBE
"ropstaero pesepsa’. ITH yCTpOCTBa MOAKITIOYCHBI, HO HE UCIIOJIB3YIOTCS aKTHBHO IpaiiBepoM RAID moka He
MPOU30UIeT cOOM OJTHOTO U3 OCHOBHBIX KOMIOHEHTOB. [IpocToii pa3aen 'spare’ MOKeT UMETh BUJ:

START spare
/dev/da3sle

JUISl KOH(UTypanuy ¢ OAHUM PE3ePBHBIM KOMIIOHEHTOM. Ecin KoH(urypanus He MpearnoaaraeT HCIoIb30BaHNe
JIICKOB TOpsYero pe3epna, paszel 'spare’ MOXKHO He 3a/1aBaTh.

Crenyromnuii pasaen - 'layout'. OH onuchkiBaeT 00IKe mapaMeTpsl opranusaiuu 1 RAID-ycrpoiictBa u
npefocTaBisieT MHPOPMAIHMIO O KOJIMYECTBE CEKTOPOB Ha T0JIOCY, I10JI0C Ha MH(POPMALIMIO O YETHOCTH, TI0JIOC Ha
CAWHUILY BOCCTAHOBJICHUA U KOHd)I/Ipra[H/IIO YECTHOCTHU, KOTOPYIO HAJ0 HUCIIOJIb30BaTh. :’)TOT pasaci MOXKET UMETH
BUJI:

START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level
32115

KommgectBo cexkTopoB Ha moiocy (sectors per stripe) 3amaeT K03(hHUIMEHT YepeaoBaHus, B 0JI0KaX; T.€. KOJMIECTBO
MOAPSIT UAYIIUX CEKTOPOB IS 3aITUCH HA KAXK/IbIi KOMIIOHEHT B BHJIE MOJIOCHL. [IpaBHiIbHBIN BEIOOP ATOTO 3HAUSHUS
(B paccMoTpeHHOM TIprMepe, 32) - TeMa MHOTHX HccliefoBaHuii mo apxutekrypam RAID. KommgecTBo mosnoc Ha
MH(OPMAIUIO 0 YETHOCTH H TI0JIOC HA STUHHUILY BOCCTAHOBJICHHS O0BIYHO YCTaHABIMBACTCS paBHbIM 1. XoTs
orpe/ieIeHHbIe 3HaUeHuUs Ooublie 1 T0MmyCcKaroTcs, 00CYKICHHE TOMYCTUMBIX 3HAUYCHUH U MOCIIEACTBUN
WCTIONIb30BAHMS IPYTHX 3HAUEHHH, KpoMe |, BBIXOJUT 3a paMKH 3TOro JIokyMeHTa. [lociennee 3HaueHne B 3TOM
pazzerne (B pacCMOTPEHHOM IpUMeEpE, 5) 3aiaeT TpedyeMylo KOHQUTypaluuio Y4eTHOCTH. JlomycKatoTes clienyonme
3HAYCHMSI:

RAID ypoBHs o
0 0 Huxkakoii 4eTHOCTH, TONBKO MIPOCTOE pa30NeHNE Ha MOJIOCH.
RAID ypoBas
1 1 3epranupoBanue. MHQopMaIys o 4eTHOCTH - IPOCTO 3€pKaJIo.
4 RAID ypoBusi ~ Pa30OueHue Ha M0OJIOCHI [0 KOMIIOHEHTaM, C COXpaHeHneM WH(OpMaluK 0 YeTHOCTH Ha
4. MMOCJIEAHEM KOMIIOHEHTE.
5 RAID ypoas  Pa3buenne Ha moJ0CH 10 KOMIIOHEHTaM, C pacrpeaeiIeHueM HHPOPMALIUU O YeTHOCTH IO BCEM

5. KOMITOHCHTAM.

Ectp u npyrue nomycTiuMele 3HaYCHNUS, BKIIIOYas dyepenoBanne yetHoctd (Even-Odd parity), RAID ypoBHs 5 ¢
UKINIECKUM pe3epBrupoBanueM (rotated sparing), memounoit nekiacrepuzamnuei (Chained declustering) u
nepemeskatoretics nexnacrepuzanueit (Interleaved declustering), HoO Ha MOMEHT HAaIIFICAaHUSI TOTO PYKOBOJCTBA KO
JUTS 3TUX OTIepaliii ¢ 4eTHOCTHIO emie He Opu1 mpoTectupoBad B OC FreeBSD.
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Cremyrontuii 00s3aTeTIBHBIN pa3ien - pa3aen 'queue’. Yarie Bcero ero 3aarT Tak:

START queue
fifo 100

rAe METOJ OpraHru3anu O4Yepeau 3a4aCTCA KakK fifo (HCpBLIM BOMICJI, IICPBbIM BLI].HGJI), a pa3Mep oucpeaun It
KaXXJ0I'0 KOMIIOHEHTA OIrpaHNYIrNBaACTCA 100 3amnpocamMu. MoxHO YKa3bIBaTb U ApYyrue METOJAbl OpraHUu3aliun
o4yepean, HO UX 06CY)KIICHI/IC BBIXOJMT 3a paMKHU JAHHOTO JOKYMCHTA.

[ocnennnii pazaen, 'debug', - He o6s3arenbubIid. [lonpoOHee 0 HeM cM. B fokyMeHTanuu o RAIDframe, kotopast
ormcana B paznene HCTOPUS.

IIprmep momHOTO Qaiina koHpuUrypanuu cM. B pasaene "IIPUMEPDBI".

HHPUMEPBI

CHCTeMHBIM aIMAHICTPATOpPaM HACTOSTEIFHO PEKOMEHIyeTCs TIepeI UCTIONNb30BaHueM jpaiiepa RAID mis
PCaIbHBIX MPONU3BOJACTBCHHBIX CUCTEM XOPOUIO O3HAKOMUTLCA C BO3SMOKHOCTAMU YTUIIUTDI raidctl, a TaK¥XKC ITIOHATD,
Kak paboTaeT MmpoIecC BOCCTAHOBJICHHUSI KOMIIOHCHTOB. [IprMepbI B 3TOM pasfeiie OyIyT MOCBSIICHBI
KOH(QUTYPHPOBAaHUIO HECKOIBKUX paznrgHbIXx RAID-Ha00poB ¢ pa3HOi cTeneHpro n30srrouHocTH. [IpopaboTas 3TH
MPUMEpbI, A/IMUHUCTPATOPBI CMOT'YT XOPOIIIO [TPOYyBCTBOBaTh, Kak KOH(MUrypupoBats RAID-Ha00pbI 1 Kak
MHUIMAPOBATH [IEPECO3IaHIE BBIIIEANINX U3 CTPOS KOMIIOHEHTOB.

B crenyronmmx mpumepax 'raid(' Oynet ncmons3oBaTthes At o6o3HadueHUss RAID-ycrpoiictBa. B 3aBucumocti oT
apXUTEKTYPbI, peIbHO Hal0 OyzeT ucnoib3oarh /dev/rraidOc' winu /dev/rraid0d' Bmecto 'raid0'.

NHnnnanusanusa 1 KOHPUIypHUpOBaHUe

Havanprerii mar B koHpurypupoanun RAID-Habopa - uneHTH(GUIIPOBATH KOMIIOHEHTHI, KOTOPEIE OyIyT
ucnonb3oBaThes B RAID-Habope. Bee KOMITOHEHTHI TOJDKHEI OBITH OTHOTO pa3Mepa. Kaxaplii KOMIIOHEHT JIOJIKEH B
disklabel nmets Tim FS_RAID, a Tunmunas 3amuck disklabel g komnmonenta RAID mMoxeT uMeTs BU:

£: 1800000200495 RAID # (Cyl. 405*- 4041%)

Xotsa FS_BSDFFS toxe noaxoaut B kauecTBe Tuna komrnoHeHTa, Tun FS_RAID npeanodyrutensHee UCIIONB30BaTh
quist MexaausMa RAIDframe, u oH siBisieTcst 00s13aTeNbHBIM JUTS TOJIEP’KKH HEKOTOPBIX BO3MOKHOCTEN BPO/Ie
aBTOMaTH4YeCcKoro KoHUrypuposanus. B nmporecce HauansHOTO KOH(UTYypHpoBaHus kaxaoro RAID-nabopa,
Ka)XIOMy KOMIIOHEHTY OyJeT 3a/iaHa "MeTka KoMroHeHTa". "MeTka KOMIOHEHTa" COEPIKHUT BAXKHYIO HHPOPMAIUIO
0 KOMITOHEHTE, BKJII0Yas 3a/IaHHBIN 110JIb30BaTEIeM CEPUIHBIA HOMEp, CTPOKY M CTOJIOEI] STOr0 KOMIIOHEHTA B
RAID-nabope, ypoBenb n30bTounoct RAID-Habopa, cyerunk u3meHenuii (‘modification counter') u npusHak
W3BECTHOH KOPPEKTHOCTH MH(POPMALIUH O YETHOCTH (€CIIH OHA €CTh) JUIl KOMIOHEHTAa. METKH KOMIIOHEHTOB
SBIISTIOTCS cOcTaBHOM gacTbio RAID-Habopa, MOCKOIBKY OHH UCTIONB3YIOTCS ISl IIPOBEPKH TOTO, YTO KOMIOHEHTHI
CKOH(HUTYPUPOBAHBI B TPABIIILHOM MOPSIIKE, @ TAKKE VIS XPAHEHUSI APYTOH )KU3HEHHO BaKHOW MH(OPMAIIH O
RAID-nabope. MeTKi KOMITOHEHTOB TaKKe HEOOXOIMMBI [I1 aBTOMATHYECKOT'O BBISIBIICHUS M KOH(GUTypHPOBAHHUS
RAID-Hab0poB B xo/€ 3arpy3ku. YToObl METKa KOMIOHEHTA CUUTANIACh JJOIyCTUMOM, OHa J0JIKHA OBITH
corjlacoBaHa ¢ METKaMH JIpyTUX KOMIIOHEHTOB B Habope. Hamnpumep, TOIKHEI OBITH COTIIACOBAHBI CEPUHHBIN HOMED,
CYETUYHMK N3MEHEHHH, KOJIMYECTBO CTPOK M CTONOLOB. Ecii 11000 13 3THX MapaMeTpoB OTIMYAETCS, TO KOMIIOHEHT
HE cuuTaeTcs 4acTeio Habopa. [logpobHee 0 MeTKax KOMIIOHEHTOB CM. Ha CTPAHUIIE CIIPAaBOYHOTO PyKOBOJCTBA raid

).
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Kak TobKO KOMIOHEHTBI HACHT(GUIIMPOBAHBI U JUCKU UMEIOT COOTBETCTBYIOIIHE METKH, MOJDKHO HCIIOJIb30BaTh
yrwuty raidetl st koudurypupoBanus yerpoiictsa raid(4). YtoOsr CKOHQUTYPHUPOBATh YCTPOHCTBO, HEOOXOIUMO
co3nath (aiyl KOHPHUTYypaluy BUAA:

START array
# numRow numCol numSpare
131

START disks
/dev/dalsle
/dev/da2sle
/dev/da3sle

START spare
/dev/dadsle

START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level 5
32115

START queue
fifo 100

IIpencraBnenHsiit Boime (aitn koHpuryparwm 3agaet Habop RAID 5, cocrosmuit n3 kommonenTos /dev/dalsle, /
dev/da2sle u /dev/da3sle, u ucnons3yromuii /dev/dadsle B kauecTBe ycTpoiicTBa "ropsuero pesepsa’ Ha ciryyaii
c00s1 OZIHOTO U3 TPeX OCHOBHBIX AucKOB. Habop RAID 0 MOXHO 3a/1aTh aHAJIOTHYHO:

START array
# numRow numCol numSpare
140

START disks
/dev/dalsl0e
/dev/dalslle
/dev/dalsl2e
/dev/dalsl3e

START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level 0
64 1 10

START queue
fifo 100

B stom cityuae, ycrpoiicta /dev/dals10e, /dev/dalslle, /dev/dals12e u /dev/dals13e sBASIOTCS KOMIIOHEHTaMH,
obpasyrommmu 3ToT RAID-Habop. OOpaTrTe BHUMaHKE, YTO YCTPOWCTB ropsiero pesepsa B Habope RAID 0 wer,
MIOCKOJIBKY HET crioco0a BOCCTAHOBUTH JaHHBIE TIPH cOOE JTI000T0 U3 KOMIIOHEHTOB.

s Habopa RAID 1 (3epkanupoBaHust) MOXKHO HCITOJIB30BATH CIICAYIOIIYI0 KOH(DUTYpaITHIO:

START array
# numRow numCol numSpare
120

START disks
/dev/da2s10e
/dev/da2slle

START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level 1
128 111

START queue
fifo 100

B sTom ciryuae, /dev/da2s10e u /dev/da2s11e - 1Ba KOMIOHEHTa 3€pKaIbHOTO Habopa. XOTs B 3TOH KOH(QHUTYpALUU
HE 331aHbl KOMITOHEHTHI TOPSYEro pe3epBUPOBAHMS, UX JIETKO MOXKHO JOOABUTH, TAK )K€, KaK U B PACCMOTPEHHOM
BhIlIe KoHuryparuu RAID 5. Yurute Takxke, uto Habopsl RAID 1 B HacTosiiiee BpeMsi OrpaHHueHbI TOJIBKO JBYMSI
koMmoHeHTamu. Ceifuac n-kpaTHOE 3€pKaTUPOBAHIE HEBO3MOXKHO.

[Tpu nepBom kouburypupoBanuu RAID-Habopa HE0OX0IMMO HCIIONIB30BATh ONLUIO =C:
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raidctl -C raidO.conf

rae 'raid0.conf' - ums daiina korduryparmm RAID. Ommus -C obGecriednBaeT yCreHoe KOHPUTYpHPOBaHHUE, Jaxe
€CIT KaKUe-TO METKH KOMIIOHCHTOB HEeKOppeKTHBI. Ommuto -C He CTOUT UCTIOIB30BaTh "MOXOA" B CUTYAIHsIX, HE
CBSI3aHHBIX C MEPBOHAYAIBHBIM KOH(DUTYPUPOBAHHEM, IIOCKOJIBKY €CIIH CUCTEMa OTKA3bIBACTCSI KOH(UTYPHUPOBATH
RAID-Ha060p, BEpOSITHO, TOMY €CTh BECKUE MPUUYHEL. [10Cie BBIMOIHCHUS TICPBOHAYATIHHOTO KOHGUTYPUPOBaHUS (U
J00aBIIEHUS COOTBETCTBYIOIINX METOK KOMITOHEHTOB ¢ TIOMOIIbI0 onmny =I) 00140 yeTpoiicTBo raid0) MoxHO
CKOH(HUTYPUPOBATH C TIOMOIIBIO KOMAH/IbI:

raidctl -c raidO.conf

Koraa RAID-Habop kKoH(bUTYpHpYETCs BIIEpBbIE, HEOOX0ANMO NPOMHUINATN3UPOBATh METKH KOMITOHEHTOB, a
TaKOKe MPOMHUINAIM3UPOBATh HH(OPMAIHIo 0 YeTHOCTH it RAID-Habopa. MHumann3anms MeTok KOMIOHEHTOB
BBINOJIHSETCS KOMaHAO0I:

raidctl -I 112341 raidO

rre '112341' - 3amaHHbIA TOTIR30BaTENIeM cepHiiHBINH HoMep s RAID-rabopa. DTa mHANHATH3AIMS TpedyeTcs s
Bcex RAID-rabopos. Kpome Toro, HaCTOSTENEHO PEKOMEHIYETCS HCIIOJIB30BAHHUE PA3IMIHBIX CEPUIHHBIX HOMEPOB
It pa3HbIX RAID-Ha00pOB, MOCKOIBKY MCIIOIB30BAHME OTHOTO CepuifHOro HoMepa ais Bcex RAID-nabopos
MPOCTO YMEHBIIAET MOJIE3HOCTh MPOLEAYPHI IPOBEPKH METOK KOMIIOHEHTOB.

Wunnmanuzanus RAID-Hab0pa BITOTHIETCS ¢ TOMOIIBIO OIMIIMHY -i. DTa HHUIHATA3AIUS HOJZKHA ObITh BBITOJHECHA
Juis Bcex RAID-Hab0pOB, MOCKOJIBKY, CPEIU MPOYETO, TIPU 3TOM MPOBEPSETCS] KOPPEKTHOCTh HHPOPMALIUHU O
YTEHOCTH (ecnu oHa nmojuepkuBaercs) 1d RAID-Ha0opa. [TockonbKy 3Ta MHUITMAIU3ALUSI MOXKET TpeOoBaTh
JIOCTATOYHO MHOTO BPEMEHH, MOYKHO HCIIONIF30BATh OIIIUIO =V BMECTE C -i:

raidctl -iv raidO

Ot0 mact Oolee MOIPOOHOE OTOOPAKEHIE COCTOSHUS MPOIecCca MHAITHAT3AIHH:

Initiating re-write of parity
Parity Re-write status:
105 | *xx* | ETA: 06:03 /

B PE3YyJIbTATC BbIAACTCA 'HpOIIeHT BBIIIOJIHCHHS' B YUCIIOBOM H Fpa(i)I/I‘ICCKOM BUJC, a TAKIKC OLCHOYHOC BpEeMs 10
3aBCPUICHUA ITpoI1ecca.

ITockonpKy IMEeHHO HH(POPMAITHS 0 YSTHOCTH oOectieunBaeT "m30bITo9HOCTs" B RAID, mpuHIHAMHATBEHO BasKHO
MaKCHMaJIbHO 00€TeunTh ee KoppeKTHOCTh. Ecii nHdopmanus o 4eTHOCTH HEKOPPEKTHA, HET TapaHTHH, YTO
JTaHHBIE HEe Oy/yT MOTEPSHBI TPHU cO0E KOMITOHEHTA.

Kak TosibKO M3BECTHO, YTO MH(OPMALIUS O YETHOCTH KOPPEKTHA, MOXKHO 0€3011acHO BhINONIHATH KoMaH bl disklabel
(8), newfs(8) mm fsck(8) mst ycrpoiicTBa mu ero ¢aiyoBBIX CHCTEM, a 3aT€M - MOHTHPOBATH (haiiIOBBIE CHCTEMBI
JUTSL HCTIOJTB30BAHUSL.

[Tpu onpeneneHHbIX 00CTOATENBCTBAX (HAIPUMED, AOTIOJHUTENBHBIA KOMIIOHEHT €llle He IOCTABJICH WX JIAaHHBIC
HAJI0 TIEPEHECTH C IUCKa, KOTOPBIH 3aTeM CTaHET KOMIIOHEHTOM MacCHBa) OBLIO OBI )KeJIaTeNbHO CKOH(PHUTYPUPOBATh
Habop RAID | ¢ enrnHCTBEHHBIM KOMIOHEHTOM. DTOTO MOKHO HOOUTHCS, KOHPUTYpHUPYST HAO0D ¢ PU3MIECKU
CYIICCTBYIONIIM KOMIIOHEHTOM (B Ka4ecTBE IEPBOTO MIIA BTOPOTO) U "MOJICTHHEIM" KOMITOHEHTOM. B ciemyromieit
KOH(UTYpanuu:

START array
# numRow numCol numSpare
120

START disks

/dev/daé6sle
/dev/dalsle
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START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level 1
128 111

START queue
fifo 100

/dev/da0sle - peasbHBIH KOMIIOHEHT, ¥ Oy/€T UCIIOIB30BATHCS Kak BTOpoii auck B Habope RAID 1. Kommnonent /
dev/da6sle, KOTOPBIi TOHKEH CYIIECTBOBATh, HO HE 0053aTENIFHO OBITH CBSA3aH C (YU3NIECKUM YCTPOWCTBOM,
UCIIONIb3YeTCs MPOCTo B KauecTse "3amecturens'. Kondurypuposanue (¢ momomipro omuii -C u -1 12345, kak
OBUIO TIOKA3aHO BHILIE) MIPOXOJUT HOPMAIILHO, HO IIpolieccy nHunManu3anun RAID-Habopa npuaercs xuarth, noka
Bce (hu3MUEeCKre KOMIIOHEHTHI He OynyT noctynHsl. [Tociie koHpUTryprupoBaHHs 3TOT HAOOP MOKHO HCIOJIB30BATh
Kak 00bIYHO, HO pab0TaTh OH OYJICT B JACrPaJAUPOBAHHOM pekuMme. Kak Tobko OyAeT MoyyueH BTOPOl (hU3HUCCHIA
KOMITOHEHT, €r0 MOXHO Oy/IeT J00aBUTh Ha X0y, 3epKaJMPOBATh CYIECTBYIOIIUE JaHHbIE 1 BO3OOHOBUTH
HOpMAaJIbHYIO paboTy.

Conposoxnenne RAID-nadopa

Ilocne HepBOHa‘laﬂBHOﬁ HWHHULIHaJIN3aluu I/IH(I)OpMaIII/II/I O YCTHOCTH, KOMaH/a:

raidctl -p raidO

MOXKCT UCHOJIB30BAThCA AJIA MMPOBEPKU TCKYIIETO COCTOAHUSA I/IH(l)OpMaHI/II/I O YCTHOCTH. I[J'Iﬂ IIPOBEPKU I/IH(l)OpMaHI/II/I
0 UCTHOCTH U €€ epeCcOo3JaHus pr HeO6XOZ[I/IMOCTI/I (HaHpI/IMep, MOCJIe HEeIITaTHON OCTaHOBKI/I) UCIOJIB3YCTCA
KOoMaHza:

raidctl -P raidO

YutHte, 4TO Nepe3anuch Y4eTHOCTH MOXKET BBINOIHATHCS OJHOBPEMEHHO C IpyruMH AeiictBusamu ¢ RAID-maccuBom
(manpumep, noka 1uist aitnoBoii cuctemsl Ha RAID-nabope Bemonnsercst komanaa fsck(8)). Oxnaxo: s
MakcuMaibHOU a3 dextrnBHOCTH RAID-Ha0O0pa HaJ0 YAOCTOBEPUTHCS B KOPPEKTHOCTH HH(POPMAIIMU O YETHOCTH JI0
M3MEHEHHs JITOOBIX JaHHBIX B HAOOpe.

UroOsI y3HATH cocTosiHre RAID-Habopa, MOKHO UCIIONB30BATh CICAYIONIYIO KOMaHITY:

raidctl -s raidO

P€3yJ'II)TaT €€ BBIIIOJIHCHUA 6yI[eT HUMCTb BU!:

Components:
/dev/dalsle: optimal
/dev/da2sle: optimal
/dev/da3sle: optimal
Spares:
/dev/dadsle: spare
Component label for /dev/dalsle:
Row: 0 Column: O Num Rows: 1 Num Columns: 3
Version: 2 Serial Number: 13432 Mod Counter: 65
Clean: No Status: 0
sectPerSU: 32 SUsPerPU: 1 SUsPerRU: 1
RAID Level: 5 blocksize: 512 numBlocks: 1799936
Autoconfig: No
Last configured as: raid0
Component label for /dev/daZsle:
Row: 0 Column: 1 Num Rows: 1 Num Columns: 3
Version: 2 Serial Number: 13432 Mod Counter: 65
Clean: No Status: 0
sectPerSU: 32 SUsPerPU: 1 SUsPerRU: 1
RAID Level: 5 blocksize: 512 numBlocks: 1799936
Autoconfig: No
Last configured as: raid0
Component label for /dev/da3sle:
Row: 0 Column: 2 Num Rows: 1 Num Columns: 3
Version: 2 Serial Number: 13432 Mod Counter: 65
Clean: No Status: 0
sectPerSU: 32 SUsPerPU: 1 SUsPerRU: 1
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RAID Level: 5 blocksize: 512 numBlocks: 1799936
Autoconfig: No
Last configured as: raid0

Parity status: clean

Reconstruction is 100% complete.

Parity Re-write is 100% complete.

Copyback is 100% complete.

Oto mokassiBaeT, uto ¢ RAID-HabopoMm Bce B mopsiake. BaxkHBI 31€Ch CTPOKH KOMOITHEHTOB CO 3HAUCHISIMA
'optimal’, a Taxxe cTpoka 'Parity status', cBuneTensCTBYyOMIA O TOM, YTO HH(OOPMALIUSI O YETHOCTH aKTyaJIbHa.
Yuture, uto ecian Ha RAID-Habope ecTh OTKpBITHIE (haiJIOBBIE CUCTEMBI, OTAEIBHBIC KOMIIOHEHTHI HE OyIyT
"gucteiMu” (‘clean’), HO Bech HAOOP B IIENTOM BCE PAaBHO MOXET OBITh B COCTOSIHUH clean.

Jis mpoBepku MeTkH KoMIIoHeHTa /dev/dalsle ucnonbs3yercs ciaenyromas KoMaHa:

raidctl -g /dev/dalsle raid0

P€3yJ'II)TaT BBIIOJIHEHUS dTOU KOMaH/IbI 6yﬂeT HUMCTb BU/:

Component label for /dev/dalsle:
Row: 0 Column: O Num Rows: 1 Num Columns: 3
Version: 2 Serial Number: 13432 Mod Counter: 65
Clean: No Status: 0
sectPerSU: 32 SUsPerPU: 1 SUsPerRU: 1
RAID Level: 5 blocksize: 512 numBlocks: 1799936
Autoconfig: No
Last configured as: raidO

Peaknus Ha cO0OM KOMIIOHEHTOB

Ecnu o mo6oii npuunHe (Hanpumep, AJsl TECTHPOBAHMS BOCCO31aHHsI) HEOOXO0IUMO CHIMHTHPOBATh COOM IMCKa,
9TO MOXHO CJI€JIaTh C HOMOIIBI0 KOMaH/BI:

raidctl -f /dev/da2sle raid0

ITocne 3Toro cucremMa OyeT BHIIOIHATH BCE ONEPAIIMU B IETPaTUPOBAHHOM PEKHME, C BOCCO3JaHUEM
HEJIOCTAIOIINX JJAHHBIX HAa OCHOBE CYIICCTBYIOIIMX U HH()OPMAIIMK O YETHOCTH. B JaHHOM citydae, ipu 3ampoce
cocrosHUs raid0 moxydnM (B 4aCTHOCTH):

Components:
/dev/dalsle: optimal
/dev/da2sle: failed
/dev/da3sle: optimal
Spares:
/dev/dadsle: spare

VYurute, uto ykasanue omnipn -f He HauMHAeT nepeco3nanue. UToObl MOMETUTD AUCK KaK COOMHBIN U HAYaTh ero
nepeco3nanue, HeoOXoauMo yka3arh ommuio -F:

raidctl -F /dev/da2sle raid0

MOo>KHO CHavajia MPUMEHUTH onmuio -f, a motoM, mosxe, ommuio -F, npu xenanuu, 11 TOro ke aucka. Cpasy mocie
Havaya Iepeco3IaHus Py 3aIpoce COCTOSHIUS Habopa OyAeT MoIyyYeHo:

Components:
/dev/dalsle: optimal
/dev/da2sle: reconstructing
/dev/da3sle: optimal
Spares:
/dev/dadsle: used_spare
[...]
Parity status: clean
Reconstruction is 10% complete.
Parity Re-write is 100% complete.
Copyback is 100% complete.
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370 MOKa3bIBACT, YTO Nepeco3nanue uaet. UToObl CeanuTh 3a X00M Mpoliecca Nepeco3iaHusi MOXKHO HCIOJIb30BaTh
omuio -S. OHa OyzeT 0ToOpaXkaTh X0 IMpolecca Kak MPOICHT BRIIOIHEHHOTO mepeco3aanus. Korma mepeco3ganue
OyJeT 3aKOHYEHO, OTIIUS -§ BBIIACT:

Components:
/dev/dalsle: optimal
/dev/da2sle: spared
/dev/da3sle: optimal
Spares:
/dev/dadsle: used spare
[...]
Parity status: clean
Reconstruction is 100% complete.
Parity Re-write is 100% complete.
Copyback is 100% complete.

B aTor MoMmeHT, ecTs, 110 kpaliHell Mepe, JB€ BO3MOXKHOCTH. Bo-nIepBbIX, €cli U3BECTHO, YTO YCTPOUCTBO /
dev/da2sle paboTaeT HOpMaIBHO (T.€. cO0if OBLT BEI3BaH puMeHeHneM onuuu -f v -F, mmu cOoiHbIH Tuck
3aMEHEH), MO’KHO MHUIIMHPOBATh 00paTHOE KOITMPOBAaHKE JIAHHBIX C TOMOILIBI0 oniuy -B. B Hamem nmpumepe sto
MpUBEAET K KOMMMPOBaHMIO Beero copepkumoro /dev/dadsle Ha /dev/da2sle. Korma npouenypa oOpaTtHoro
KOTIMPOBaHU OyIeT 3aKOHYCHA, COCTOSTHHE YCTpOoicTBa OyeT 0ToOpaXkaThesl Kak (B YaCTHOCTH):

Components:
/dev/dalsle: optimal
/dev/da2sle: optimal
/dev/da3sle: optimal
Spares:
/dev/dadsle: spare

" CUCTEMA CHOBa pa60TaeT HOPMaJbHO.

Bropast BO3MOKHOCTB TI0CIIE TIepeco3/1aHutsl - IPOCTO UCIIO0NIb30BaTh /dev/dadsle Bmecto /dev/da2sle B (aiine
koH(purypamuu. Hanpumep, yacts Qaiia KOHPUrypanuy MOXKET UMETh BHI:

START array
130

START drives
/dev/dalsle
/dev/dadsle
/dev/da3sle

DTO MOXHO C/IeNIaTh, MOCKOJBKY B 3TOT MOMEHT yCTpoiCTBO /dev/dadsle momTHOCTHIO B3aMMO3aMEHsIEMO C /
dev/da2sle. Yurute, 9TO IpH N3MEHEHUH TOPSAKA YCTPOHCTB B HAOOpe Hamo OBITh 0COOCHHO OCTOPOXKHBIM. JTO -
OJIH M3 HEMHOTHX CITy4aeB, KOTJ[a yCTPOHCTBA W/WITH UX TOPSI0OK MOYKHO ITOMEHATh Oe3 rotepy JaHHbIX! B o0mem
cirydae, MopsIJIOK YKa3aHHUsl KOMIIOHEHTOB B (aiiie KOH(UTYpaIiy He TOKeH MEHSITHCS.

Ecmu nponcxonut c60it KOMIOHEHTa M HET IMOIKIIOUEHHBIX YCTPOMCTB ropsiIero pesepna, cocrostane RAID-nabopa
MOJKET OBITh (B YACTHOCTH) TAaKHUM:

Components:
/dev/dalsle: optimal
/dev/da2sle: failed
/dev/da3sle: optimal
No spares.

B 3TOM cityyae BO3MOXKHBI HECKOJIBKO BAPHAHTOB. BO-NIEPBBIX, MOKHO 100aBUTh YCTPOUCTBO ISt TOPSAYETO
PE3epPBUPOBAHMS C TIOMOIIBIO0 KOMAHIBI:

raidctl -a /dev/dadsle raid0

Ilocne Takoro J:[063BHCHI/I$I COCTOSAHHEC Ha60pa 6y,I[CT TaKUM:

Components:
/dev/dalsle: optimal
/dev/da2sle: failed
/dev/da3sle: optimal
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Spares:
/dev/dadsle: spare

Ilocne 3Toro MOKHO BBIIIOJHHUTH nepeco3lanrue ¢ NOMOUIbIO 0NN i, Kak OBLIO OIMKMCAHO BEIIIIC.

Bo-BTOpBIX, MO’KHO BOCCTAaHOBUTH KOMIIOHEHT HenocpeacTBeHHO Ha /dev/da2sle. [Tociie 3aMeHbI 1ucka,
conepxamiero komrnoHeHT /dev/da2sle, MOKHO TIPOCTO UCTIOIB30BaTh KOMAHITY:

raidctl -R /dev/da2sle raid0

JUIsl BOCCTaHOBJIeHUs KomIioHeHTa /dev/da2s1e. [To Xxomy BOCCTaHOBIICHHSI COCTOSIHME Oy/IeT TAKUM:

Components:
/dev/dalsle: optimal
/dev/da2sle: reconstructing
/dev/da3sle: optimal

No spares.

a MocCJIC €ro 3aBCpIICHUS:

Components:
/dev/dalsle: optimal
/dev/da2sle: optimal
/dev/da3sle: optimal
No spares.

B ClIy4dasix, Korjia OHpe,IleHeHHLIﬁ KOMITOHEHT NOJIHOCTBIO HEAOCTYIICH ITOCJIC IMIEPE3arpy3Ku, M 0003HaYCHUS
HCIOCTAOIICTO KOMIIOHCHTA MOXXECT HCII0JIB30BAaThCA CIICINAJIBHOC NMH. HaanMep:

Components:
/dev/da2sle: optimal
componentl: failed
No spares.

MOKa3bIBAET, YTO BTOPOH KOMIOHEHT 3Toro RAID-Habopa He ObUT BBISIBJICH BOOOILE MTPOLIEAYPOH aBTOMATHIECKOTO
koH(puUrypupoBanus. lIms 'component]' MOKeT HCIONIB30BATHCS TaM )K€, I'JI€ U MMl OOBIYHOTO KOMITOHEHTA.
Hanpumep, uTo0b1 100aBUTH YCTPOMCTBO TOPsIYETo pe3epBUPOBAHUS y YKa3aHHOMY BBIIIE HA0OPY M BOCCTAHOBUTH
JITaHHBIE Ha 3TO YCTPOMCTBO MOYKHO CHIENATh CIEIYIOLIEE:

raidctl -a /dev/da3sle raid0
raidctl -F componentl raid0

MocJIe Yero JaHHBIC HeJocTarmero 'componentl’ OynyT nepecosnansl Ha /dev/da3sle.

RAID na 6a3ze RAID

RAID-Ha60pBI MOKHO HCIIOJIB30BaTh HAa HECKOJIBKUX YPOBHSX, YTOOBI CO3/1aBaTh O0iee CIOKHBIE U 00BEMHBIC
RAID-na60psr. Habop RAID 0, HanprMep, MOKeT OBITh co31aH U3 yeTripex HabopoB RAID 5. Crexyrommuit daiin
KOH(UTYpaIK WLTIOCTPUPYET TAKOW BAPHAHT:

START array
# numRow numCol numSpare
140

START disks
/dev/raidle
/dev/raid2e
/dev/raid3e
/dev/raidde

START layout
# sectPerSU SUsPerParityUnit SUsPerReconUnit RAID level 0
128 1 10

START queue
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fifo 100

AmnanornuHbli (aii KoHGUTrypanuu MOXKeT UCII0JIb30BaThCs I co3anus Habopa RAID 0 n3 KOMIOHEHTOB B BH/IE
HabopoB RAID 1. B takoii KoHpUTrypaluu 3epKaipoBaHre 00eCIIeYnBaeT BHICOKYIO CTEIIEHb N30BITOYHOCTH, B
pa3bueHHe Ha MOJIOCH! JaeT YCKOpEHHEe PabOTHI.

ABTOMaTHYecKoe KOH(PUTIYPpUPOBaHUEe U pa3MellleHHe KOpHeBo ¢aiiioBoii cucrembl Ha RAID

RAID-Hab0ps! MOTYT TakXKe BTOMAaTHYECKN KOH(PHUTYPHUPOBAThCS MPH 3arpy3ke. YToObl caenats Habop
ABTOMATHYECKN KOH(PHUT'YPUPYEMBIM, IPOCTO MOAroToBbTe RAID-Ha00p, Kak ObLIO OIMCAHO BBIIIE, A 3aTEM
BBITIOJTHUTE KOMaHY:

raidctl -A yes raidO

JUISL BKITIOUEHHMST aBTOMATHYECKOT0 KOHPUIYPUPOBaHHsI 3TOr0 Habopa. Jist OTKIFOUeHHUs] aBTOMAaTHYECKOTO
KOH(UTYpHPOBAaHUS UCIIONIB3YETCsl KOMaHAA:

raidctl -A no raidO

ABTomarnuecku KoHpurypupyembie RAID-Habops! OyayT KOHGUTYpHUPOBATHCS NIEpe]] MOHTUPOBAHHEM KOPHEBOIA
(haitmoBoit cuctembl. Ot RAID-Hab0pbI, TakKuM 06pa30M, TOCTYIHBI JJIs HCIIOJIB30BAHUS B KAUeCTBE KOPHEBOH HITH
mr0060i npyroit daitnoBoi cucreMsl. OCHOBHOE MPEHMYIIECTBO HCIOIB30BAHUS aBTOMAaTHUECKOTO
KOH()UTYpHPOBaHUS COCTOUT B TOM, YTO KOMIOHEHTHI RAID cTaHOBSITCS MEHEE 3aBUCUMBIMU OT JMCKOB, HA
KOTOpPBIX OHM Haxoxarcs. Hanpumep, Mmoryt mersThes uaeatudukaropsl SCSI (SCSI ID's), HO aBTOMaTH4ecKn
KOH(QUTYpHpYEMBbIe HaOOPHI Bceria OyIyT CKOH(PHUTYpPHPOBAHHBIMU KOPPEKTHO, ake ecii uaeHThuKatopsl SCSIy
KOMITOHEHTOB TIOMEHSUIUCE.

Pasmemnienne kopHeBoii (aiinoBoii cucremsl (/) Ha RAID-Habope Taroke J1oycKaeTcst, 1 Ipu 3ToM Ha TakoM RAID-
Habope st / ucmose3yercs paszen 'a'. YToOs! HCTIoNk30BaTh yeTpoiicTBO raidQa B kauecTBe KOpHEBOH (paitinoBoid
CHCTEMBI, TIPOCTO BBITTOIHUTE:

raidctl -A root raidO

YroOnl cenath yCTporcTBO raid0a ToNbKO aBTOMATHYECKU KOH(DUTYPUPYEMBIM, IPOCTO MCIOIB3YHTE apaMeTPhI
-A yes.

VY4rure, 4To A1pa MOIYT HEOCPEACTBEHHO YUTAThCS TONBKO ¢ KoMIOHEHTOB RAID 1 Ha apxurekrypax alpha n
pmax. Ha stux apxurexrypax ¢aitnobas cucrema FS_RAID pacnio3naercst 0110kaMu 3arpy3Ku, KOTOPbIe MOTYT
MIPaBUIIBHO 3arpy’kaTh AP0 HEMOCPEACTBEHHO ¢ KomnoHeHTa Habopa RAID 1. [Insg apyrux apXuTexTyp Wi Uis
MOJICP’KKK KOPHEBOH (paiiToBoii cucteMsl Ha Apyrux RAID-rabopax, He00X0IMMO UCTIONB30BaTh KaKOH-TO APYTOi
MEXaHU3M Ul 00ecTieueHus 3arpy3Kku sapa. Hampumep, MOXHO HCTIONB30BaTh HEOONBIION pa3zies, COAep KAl
TOJBKO OJIOKM BTOPUYHOTO 3arpy34yrKa U albTepHATHBHOE sSIpo (WM napy saep). Kak Tonbko saapo 3arpysurcs,
OJTHaKO, OHO HaXOANT aBTOMAaTHYECKH KOHGHUTrypupyembiii RAID-Habo0p, MpUTroIHBIA IS HCTIONB30BAHMS B
KauyecTBe KOPHEBOT'0, a 3aT€M 3TOT HaOOp aBTOMAaTHYECKH KOH(MHUTYPUPYETCS U UCTIONBb3YeTCsl KaK KOPHEBOE
ycrpoiicTBo. Ecim B kauecTBe KOpPHEBBIX ceds 3asBisieT /1Ba mim 6osiee RAID-Habopa, moiap30BaTento npeyoxar
BBIOpaTh KOPHEBOE YCTPOICcTBO. B Hacrosee BpeMst B KauecTBE KOPHEBOT'O yCTPOHCTBA MOXKHO MCIOJIB30BATh
Habopsl RAID 0, 1,4 u 5.

Turmmanas ctpykrypa RAID 1 ¢ kopaem Ha RAID MoxeT OBITh Takou:

1. wd0a - HeGonbLIOH pa3zies, coaepsKalluii HOJIHYO, 3arpyKaeMylo, IIpocTeiinyro yeranosky OC (B
opueunane - NetBSD, uz xomopoii, coocmegenno, RAIDframe ¢ OC FreeBSD u nonan. Hy, ne ycneau
PYK080OCmB0 nomensams. [lpum. nepegoouuxa.).
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2. wdla - TakKe COIEPKUT HOJHYIO, 3arpyKaeMyIo, IpocTeinTyto ycranoBky OC.

3. wdo0e u wdle - nabop RAID 1, raid0, ucronb3yemblii 17151 KOpHEBO# (aiiIoBOI CHCTEMBI.

4. wdof u wdlf - Ha6op RAID 1, raidl, koTopslit OyaeT UCTIONIB30BaThCS TONBKO IS 00JIACTH TTOAKAYKH.

5. wd0g u wdlg - nabop RAID 1, raid2, ucnons3syercs mis /usr, /home uiu, IIpyu HEOOXOAMMOCTH, JUIs
JPYTHX JaHHbIX.

6. wdOh 1 wdOh - Ha6op RAID 1, raid3, ecru HeoOxomuM.

RAID-na6ops raid0, raidl u raid2 Bce momedeHs!I Kak aBTOMaTH4ecKy KoHGUTypupyemsie. raid0 momedeH kak
UCIIOJIb3YEeMBbIH JUIsl KOpHEBOW (aiiiioBoii cucteMsbl. [Ipy ycTaHOBKE HOBBIX s1lIEp, PO KOMUPYETCsl HE TOJIBKO B /, HO
Takke U Ha ycrpoiictBa wd0a u wdla. Sapo Ha ycrpotictee wd0a HE0OX0aMMO, TOCKOIBKY HMEHHO C HETO U
3arpy»xaercsi cucrema. Slnpo Ha ycrpoiicre wdla taike HEOOX0ANMO, TOCKOJIBKY MIMEHHO OHO U OyzeT
ucnons3oBatbes npu cooe wd(. BaxxHo nMeTh HOMONHUTEIBHBIE KOIIMHU S1pa, Ha ciiy4ail c00si 0XHOTO U3 ANUCKOB.

He o6s3aTenpHO pa3MenaTh KOpHEBYIO (ailJIOBYIO CHCTEMY Ha TOM e JICKe, 4To U sapo. Hampumep, noixydyenue
sapa c yerpoiictBa wd0a, u ucrionszoBanue dalsle u dalsle s raid0) u kopHEBOH (PaiIOBOI CHCTEMBI, - BIIOJTHE
HOpMasTbHO. [IprHIMTIHAIEHO BaXKHO, OJJHAKO, MIMETh HECKOJIBKO SI/iep, Ha cirydaid cO0st HOCHTEIIS.

MmuoroyposreBsie RAID-ycTpoiicTBa (Takue kak Habop RAID 0, cocraBnennsiit 3 Habopo RAID 1) He
HO/ICPKUBAIOTCS ITOKA B KAUECTBE KOPHEBBIX I aBTOMAaTHYECKH KOHPHUTYpHpyeMbIx. (MHOroyposHeBbie RAID-
YCTPOWCTBA, B 00IIIEM ClTy4ae, 0OHaKO, MOJICP)KUBAIOTCS, KaK ObIIIO CKa3aHO paHee.) YUTUTE, YTO JUIsl BKJIIOUYEHHS
aBTOMaTrH4Yeckoro koHdurypuposanus RAID-ycTpoiicTs B ¢aiine KoHOHUTYpayy sapa T0KHA OBITh CTPOKA:

options RAID_AUTOCONFIG

IToapo6uee 006 3ToM cM. Ha cTpanuiie raid(4).

Jexondurypupopanue

[Tocnmeansist oneparniys, BBIMOJIHAEMas ¢ TOMOIIIbIo raidctl, - 3To AexkoHurypupoBanue yctpoiictsa raid(4). 3to
JIeTIaeTCs C MOMOIIBIO MPOCTONH KOMaH/IbI:

raidctl -u raidO

TMIOCJIE YETO YCTPOHCTBO TOTOBO JUTS IEPEKOH(DUTypHPOBaHNSI.

Hacrtpoiika npon3BoauTeILHOCTH

[Ton6op 3HaUeHHH pa3TUYHBIX MapaMETPOB Il MAKCUMAaIBHOM ITPOM3BOANTEIBHOCTH MOXKET OBITH JIETIOM BECbMa
CIIOKHBIM, M 4acTo TpeOyeT UCHOJIb30BaHUs METO/Ia P00 U OMMOOK Ui Hoa0opa Hanbosee NOAXOMAMIMX AT
KOHKPETHOI CHCTeMBbI lTapamMeTpoB. B urpy Bcrymnaer ueinsiii psi pakTopos:
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1. Tunsl komnoHenToB (SCSI nimum IDE) u ux nporyckHas ciocobHOCTh

2. Tunbl KOHTPOJUIEPOB U UX IPOITYCKHAsl CIIOCOOHOCTh

3. PaCHpG,I[eJ'IGHI/IC KOMIIOHCHTOB 10 KOHTPOJJICpAM

4. TlpomyckHas ClIOCOOHOCTH BBO/Ia-BBIBOIA

5. OcobeHHOCTH AOCTYyMA K (aijIoBOi cucTeMe

6. CkopocTb Ipoleccopa

Kak u apu 000 HaCTpOﬁKG MMPOU3BOAUTCIIBHOCTH, OLICHKA IPOU3BOAUTCIIBHOCTHU IIPU PCAJIBHBIX HAIpy3KaX MOXKET
OKa3aTbCiA CAMHCTBCHHBIM criocodoom OIICHKHA npennonaraeMoﬁ IPOU3BOAUTCIIBHOCTH. ITonnmanue X0Ts ObI YaCTH
0a30BBIX TEXHOJIOTHI TOXE HE HOBpCAUT IIpU HaCTpOﬁKe. HGHB OTOT'0 pa3acia - yKa3aTb T€ nHapaMeTpbl, KOTOPbIC
MOT'YT CYHICCTBEHHO BJIUATH HAa ITPOU3BOAUTCIIBHOCTD.

s Habopa RAID 1, 3naucnue SectPerSU, pasHoe 64 wiu 128, 06sryH0 mogoiineT. [lockosibky qaHHbBIC B HAOOPE
RAID 1 opranu3oBaHbl B K&)KI0M KOMIIOHEHTE JIMHEHHO, BBIOOP MOIXO/SILETO pa3Mepa MoJ0Chl MEHEeee KPUTHYECH,
yem st Habopa RAID 5. OnHako CIMIIKOM MalleHbKUI pa3Mep MOJIOCH! OyIeT TPHBOIUTD K pa30UeHHIO OOJIBIIOTO
3arpoca BBOJa-BbIBOA HA HECKOJIBKO MAJICHBKUX, YTO OTPHLATEIHFHO CKaKETCA Ha MMPOM3BOIUTEIBHOCTH. B TO Xe
BpeMs1, OOJIBIION pa3Mep MOJIOCH MOXKET BBI3BATh MPOOIEMBI ¢ OMHOBPEMEHHBIM JTOCTYIIOM K MOJI0CaM, YTO TOXKE
MOJKETh CHU3HUTD IPOU3BOAUTENBLHOCTE. [l03TOMY 3HaueHH B Auama3oHe oT 32 1o 128 oOpraHO Hamboee
3(h(HeKTUBHEIL.

Hacrpoiika HabopoB RAID 5 cnoxuee. B camoM srydimem cirydae, 3ampocsl BBOJa-BEIBOAA OYAYT IOCTYNaTh Ha
RAID-na60p no oxHO# mooce 3a pas. IlockonbKy B Hauane BBOIa-BBIBOJIA JOCTYITHA BCS IIOJIOCA, YETHOCTD JUIS HEe
MOYXHO BBIYHCIIUTH J0 3aIliCH, a 3aTe€M JaHHBIE 1 HHPOPMAIIMIO O YETHOCTH MOKHO 3aIMCHIBATh MAPAIIICIBHO.
Korzaa pazmep 3anncpiBaeMbIX JaHHBIX MEHBIIIE, YEM Pa3Mep MOJIOCH], BOSHUKAET IpoliemMa 'MeJIeHbKON 3ammcH'.
[TockonbKy 'MaJleHbKast 3aIiCh’ 03HAYAET, YTO MEHSITHCS OyIeT TOJIBKO YacTh MOJIOCHI HAa KOMITIOHEHTaX, JaHHbIE (1
nH(OpMaIHs 0 YETHOCTH) Ha KOMITOHEHTaX JIOJKHBI MEHATHCS HECKOJIBKO MHaue. Bo-nepBbIX, 'cTapyio 4eTHOCTD' U
'cTapble JaHHBIE' HA/I0 IPOYUTATH C KOMIIOHEHTOB. 3aT€M CTPOMTCS HOBAsi HHPOPMAIUS O YSTHOCTH, UCIIOJIB3YS
HOBBIE JJaHHBIE, KOTOPBIE HAJI0 3aIMcaTh, CTapble JaHHBIE M IIPEKHIO HH(OpMaLHio 0 yeTHocTH. HakoHel, HoBbIe
JIaHHBIE U HOBasi MH(MOPMAIHs O YeTHOCTH 3alIMCHIBAIOTCS. Bee 9TH JOTOTHUTENbHBIE MAHHUITYJISIUY C JJaHHBIMA
MIPUBOJIAT K CEPbE3HOMY CHMIKEHHUIO MPOU3BOAUTEIILHOCTH, U TaKas 3alMCh OOBIYHO BBINOIHAETCS B 2-4 pa3a
MeJICHHEee, YeM 3aIuCh (MM YTSHHUE) MOJIHOM nosockl. YToOkI CIPaBUTHCS ¢ ATOW IPOOIEMOii B peaibHOM
CUTYaITUHU, MOXKET MIPUTOIUTHLCS 3aJaHNe JOCTATOYHO MaJIeHbKUX TOJI0C, YTOOB! "0OBIION 3ampoc BBOJa-BhIBOIA"
OT CHCTEMBI HCII0IB30BaJl POBHO OAHY 00MbIIy0 3anucO nojockl. Kak okazanock B JajbHEHIIIEM, OIPEIEICHHYIO
POJIb TYT MOTYT CHIrPaTh TaKKe 0COOCHHOCTH (haliiIoBON CUCTEMBI.

[Tockonbky pasmep "OOJIBIIOTO 3aMpoca BBOAa-BbIBOAA" YacTo (B HacToOsIee Bpemsi) coctarisieT 32 win 64 Koaiira,
Ha nsTunckoBoM Habope RAID 5 xenarensHpiME 115t mapamerpa SectPerSU moryT okazarbest 3HaueHus 16
6mokoB (8 Kobaiir) nim 32 610xka (16 Ko6aiit). [Tockosnbky nMeeTcst 4 ceKTopa JaHHBIX Ha MOJIOCY, MaKCHMAaJIbHBIN
00beM TaHHBIX B rojioce OyzeT 64 Gioka (32 Kobaiira) nnm 128 6mokoB (64 Koaiita). U B 3TOM cityyae TOJIBKO
9KCIEPUMEHTAIIbHBIE OLEHKHU ITO3BOJISIT BEISICHUTh, KAKUE 3HAUEHHMS JIAIOT JIYUIIYIO TPOU3BOANUTEIBHOCTD.

[TapaMeTpsl, UCTIONB3YyeMEBIE TIPH CO3IAHUH (aJIOBOI CHCTEMBI, TAK)KE IPUHIMIHAIBHO BIUSIIOT HA
POU3BOAUTENBHOCTD. J[i1st newfs(8), Hanpumep, yBenuueHus pasmepa 6soka 1o 32 Koait win 64 Koait Mmoxxer
CYIIECTBEHHO MOBBICUTH IPOM3BOUTENBHOCTE. Kpome Toro, m3MeHeHHne mapaMeTpa, 3aJat0Iiero KoJmIecTBO
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UIMHIPOB B rpye, ¢ 16 Ha 32 wiu 6ojiee 4acTo He TOJBKO HEOOXOAUO IS MOAACPKKH OOJIBIINX (hailIOBBIX
CHCTEM, HO U MOYKET IOJIOKUTEIILHO TIOBJIHMATH Ha IPOU3BOIUTEIIBHOCTD.

Pe3ome

Hecmotpst Ha pa3Mep 3TOH CTpaHHIBI CIIPABOYHOTO PYKOBOJICTBA, KoH(puryprpoBanne RAID-nabopa - mporecc
OTHOCHTEJILHO NMPOcTOH. HeoO0X0MMO BBIOIHUTE CIIEIYIOIIUE Iary:

1. C nomomisio disklabel(8) co3nats kommoHeHTH (Thma RAID).

2. Cospars (aiin kondurypauun RAID, Hanpumep, 'raid0.conf

3. Ckondurypupoars RAID-nabop:

4. raidctl -C raidO.conf

5. IlpouHunumanu3upoBaTh METKU KOMIIOHEHTOB:

6. raidctl -I 123456 raid0
7. TlpowHWIMaIH3UPOBATH IPYTUE Ba)KHBIE YaCTH HaOOpa:
8. raidctl -i raid0

9. Tlomyuuts cTaHOapTHYIO METKY 111 RAID-Habopa:

10. disklabel raid0 > /tmp/label

11. OtpemaxTHpOBaTH METKY:

12. vi /tmp/label

13. 3ammcaTp HOBYIO MeTKy Ha RAID-Habop:

14. disklabel -R -r raid0 /tmp/label

15. Co3nmathp (ailioByro cucTEMYy:

16. newfs /dev/rraidOe

17. CMoHTHpOBATH (haiJIOBYIO CUCTEMY:

18. mount /dev/raidOe /mnt

19. Hcnonp3yiiTe KOMaHIy:

20. raidctl -c raidO.conf

Ut nepexonpurypupoBanus RAID-rHabopa B ciemyromuii pa3, Korna OH IMOHaJ00UTCS, UM TIOMECTHTE
¢aiin raid0.conf B kaTasor /etc, u Torna MaccuB OyJIeT aBTOMaTHYECKH 3aIlyCKaThCs ClIeHapHsIMu /ete/re.

HPEAYHNPEXIEHUSA
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Hexotopsie ypoBau RAID (1, 4, 5, 6 1 agpyrue) MOTyT 3alUTUTh OT IOTEPH JaHHBIX PH c00€ OAHOTO KOMIOHEHTA.
OnHako moTepst ABYX KOMIIOHEHTOB cucTeMbl RAID 4 wnu 5, mu6o moTepst omHOro komrnoHeHTa cuctemsl RAID 0
MPUBOANT K NOTepe Beel (aiinoBoii cucreme Ha 3ToM RAID-ycrpotictBe. RAID - He 3ameHa npogyMaHHOM
CTpaTEeruy Pe3epBHOTO KOMMPOBAHMUSL.

[TepeBbIYUCIICHHIE YETHOCTH JOJIAKHO BBITIONHSITHCS B JTFO0O0M CUTYAIMH, KOT/Ia €CTh IIAHC, YTO 3TH JaHHbIC MOTYT
OBITh MOBpEXAEHBI. K 3TUM cUTyanusiM OTHOCSATCS cOOU CHCTEMBI WIIH 100aBJICHUE paHee He MCII0Ib30BaBIIETOCs
RAID-ycrpoiicTBa. HexoppekTHas nHpopMalyms 0 Y4eTHOCTH IIPUBEAET K KaTacTpode B ciryuae oboro coost
KOMITOHEHTA - JIy4Ie Hcroib30BaTh RAID 0, ¥ Momy4YuTh JOMOIHUTEIHFHOE MECTO M BRITPHIII B CKOPOCTH, YEM
XPaHUTh UHPOPMAITHIO O YETHOCTH, HO HEe 00eCIeunBaTh ee KoppeKTHOCTh. Mcnonp3oBanue RAID 0 xots Ob1 HE
CO3/1aeT BUAMMOCTD HOBBIIICHHO 3aIUThI JaHHBIX.

DOANJIBI

/dev/{,r}raid*
crenuaibHble (aibl ycTpoiicTs raid.

CCBIJIKHA
ccd(4), raid(4), rc(8)

OIINBKHA

VY nanenue aucka ropsiueil 3aMeHbl MOKa HEBO3MOKHO.

NUCTOPUA

RAIDframe - 3To MexaHu3M juist ObicTporo nporoturiposanust RAID-cTpykTyp, paspaboTaHHBIN COTPYTHUKAMH
Parallel Data Laboratory ynusepcutera Kapueru-Mamiona (Carnegie Mellon University - CMU). bosnee nonHoe
OTMICaHWEe BHYTPEHHETO YCTpoiicTBa 1 Bo3MoxkHOCTel RAIDframe moxno Haiitn B crathe "RAIDframe: A Rapid
Prototyping Tool for RAID Systems", by William V. Courtright II, Garth Gibson, Mark Holland, LeAnn Neal
Reilly, and Jim Zelenka, onyonukoBanHoit Parallel Data Laboratory yausepcurera Kapaeru-MajuioHa.

Komanna raidctl BiepBbie mosiBuiiach Kak oT/elbHas mporpamma B auctpudytuse RAIDframe v1.1 CMU. [dannas
Bepcus raidetl momHocThIO Nepenucana u Bnepsblie nossunack B OC FreeBSD 4.4.

ABTOPCKHUE ITPABA

Agstopckue npaBa Ha RAIDframe (RAIDframe Copyright) cnenyrommue:

Copyright (c) 1994-1996 Carnegie-Mellon University.
All rights reserved.

Permission to use, copy, modify and distribute this software and

its documentation is hereby granted, provided that both the copyright
notice and this permission notice appear in all copies of the
software, derivative works or modified versions, and any portions
thereof, and that both notices appear in supporting documentation.

CARNEGIE MELLON ALLOWS FREE USE OF THIS SOFTWARE IN ITS "AS IS"

CONDITION. CARNEGIE MELLON DISCLAIMS ANY LIABILITY OF ANY KIND
FOR ANY DAMAGES WHATSOEVER RESULTING FROM THE USE OF THIS SOFTWARE.
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YHuBepcureT Carnegie Mellon TpebyeT oT mnosb3oBaTesey aToro IO nepeceulaTb
rno amzpecy:
Software Distribution Coordinator wmm Software.Distribution@CS.CMU.EDU
School of Computer Science
Carnegie Mellon University
Pittsburgh PA 15213-3890

JioOble YJIyUYUIEeHMs WJIM PaCUIMPEeHMs, KOTOPBe OHM CHejlajlM, M NPpemoCTaBJISaThb
VHUBEPCUTETY IMpaBa Ha HaJilbHeMllee PaCIPOCTPaHEeHMEe BDTUX M3BMEeHEeHUM.

FreeBSD 4.9, 6 Hos0ps1 1998 roga

Copyleft (no ¢) - Fuck copyright! 2004 B. Kpauyk, OpenXS Initiative, nepeBoj Ha PyCCKHit S3bIK
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