vinum(8)

HA3BAHHUE

vinum - mporpaMma yrnpaBieHHs JucreTdaepom Jormdeckux ToMoB (Logical Volume Manager)

CHUHTAKCHUC

vinum [xoMaHzma] [-onumum]

KOMAH/IbI

attach cniemenue mom [rename]
attach nooouck cnnemenue |cmewienue] [rename]
Ionknrodaer cniemenue (plex) k momy (volume) mm nooouck (subdisk) x crmerenuro.

checkparity cniemenue [-f] [-v]
IIposepsier Onoku yetHocTH B enteTeHnu RAID-4 wim RAID-5.

concat [-f] [-n umsa] [-v] oucku
Co31aeT KOHKaTCHUPOBAHHBII TOM U3 YKa3aHHBIX JUCKOB.

create [-f] paiin_onucanus
Co3naer TOM Kak yKa3aHo B (paiijie ONMCAHHUS.

debug
BeI3bIBaeT BXOJ JUCIETYEPA TOMOB B PEXKHUM OTIaI9MKa Apa.

debug ¢gnacu
YcranaBnuBaeT (Jark OTIaAKH.

detach [-f] [cniemenue | nooouck]
OTKJIIOYaeT CIUIETEHUE UITH MOAIUCK OT TOMA HJIH CIUIETCHUSI, K KOTOPOMY OH HOJAKJIFOUYCH.

dumpconfig [duck ...]
Beigaer nHpoOpMannio 0 KOHPUTYpalKK, XPaHSIIYIOCS Ha yKa3aHHBIX JUCKaX MM Ha BCEX JUCKaX B
CHCTEeMe, €CJTM NMEHA JIMCKOB HE YKa3aHBl.

info [-v] [-V]
BI)IZ[aeT I/IH(l)OpMaIII/IIO 0 COCTOAHUU JUCTIETUYEPA TOMOB.

init [-S pazmep) [-w] cnremenue | nooouck
WHunuanu3upyer HyIsIMUA COACPKAUMOE MOMANMCKA I BCEX IOATUCKOB CIJIETEHHS.

label Tom
Co3maer METKy TOMa.

1| list [-r] [-s] [-V] [-V] [mom | cnnemenue | nooouck]
Berinaer napopmManmio 00 yka3aHHBIX 00BEKTax.

1d [-r] [-s] [-V] [-V] [mom]
Brigaer nH(bOpManHIO O JHCKAX.

Is [-1] [-s] [-V] [-V] [no0oucK]
Beiaet nHGOPMAIHIO O MOAIUCKAX.
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Ip [-r] [-s] [-V] [-V] [cnnemenue]
BrigaeT MHGOPMALIMIO O CILIETEHHSX.

v [-r] [-s] [-V] [-V] [mom]
Beinaer nHpopManmio o Tomax.

makedev
Iepecosmaet aiibl yeTpoiicTs B kaTaiore /dev/vinum.

mirror [-f] [-n ums] [-s] [-V] oucku
Co3aet 3epKajbHbI TOM U3 YKa3aHHBIX THCKOB.

move | mv -f duck o6vexm ...
[epeHOCHT OOBEKTHI Ha YKa3aHHBIH JHCK.

printconfig [¢haiin]
3amnuchIBaeT KOMUIO TeKyIei KoH(pUrypauy B Gai..

quit
3aBepiraer paboTy yTWIMTH Vinum B MHTEPAKTUBHOM pexkuMe. OOBIYHO 3TO MPOMCXOAUT IPH BBOJIE
cuMBoJa KoHna ¢aitna (EOF).

read ouck ...

YunTaeT KOHQUTYpaLHMio vinum ¢ yKa3aHHBIX IHCKOB.

rename [-r] [Quck | nooouck | cnremenue | mom| Hoeoe_ums
[IepenMeHOBBIBaET yKa3aHHBII OOBEKT.

rebuildparity cniemenue [-f] [-v] [-V]
Ilepeco3naet Ooku yerHocTH cruiereHus Tima RAID-4 wimun RAID-5.

resetconfig
COpacbiBaeT NOJIHYI0 KOHPUTYpaluio vinum.

resetstats [-r] [mom | cnnemenue | nooouck]
COpachIBaeT CTATHCTHYECKUE CUCTUUKH ISl YKa3aHHBIX 00HEKTOB UITH ISl BCEX OOBEKTOB, €CIIM HHU OJUH

HC yKa3aH.

rm [-f] [-r] mom | cnaremenue | nooouck
Vnanser 00bEKT.

saveconfig
Coxpanser KoH(UTypauuio vinum Ha JJUCK nociie c0oeB KoH(pUrypanuu.

setdaemon [3nauenue]
YcTaHaBHBaeT KOHGHUTYPALUIO IEMOHA.

setstate cocrosinue [mom | cnniemenue | nooouck | ouck]
YcTaHaBIHBaeT COCTOSIHNME, HE BITUSS HA IPYTHAC OOBEKTHI, TOJIEKO B TUATHOCTHYECKUX IIETISIX.

start
Yuraet KOHPUTYpAIHIO CO BCEX ICKOB vinum.

start [-i unmepean [-S pazmep) [-w]| mom | cnnemenue | nooouck
ITo3BossieT cuctemMe oOpamarbesi K 00bEKTaM

stop [-f] [mom | cnnemenue | nooouck]
Ipekparmiaer 10CcTyn K 00bEKTaM WIIM OCTAHABJIMBAET VinUum, €Cly apaMeTphbl He YKa3aHbl.

stripe [-f] [-n wma] [-v] oucku
Co3zaer TOM C uepeIoBaHHEM M3 YKa3aHHBIX THCKOB.
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OIIMCAHHUE

Y1uimra vinum B3aMOJISHCTBYET C KOMIIOHEHTOM s1JIpa IucIieTdeppa JIOrHYecKuX ToMoB Vinum. YTHianra
npesHa3HavYeHa JU00 Ul HHTEPaKTHBHOTO MCIIOIB30BaHUsI, €CIIH 3amyllieHa 0e3 apryMeHTOB KOMaHTHOH CTPOKH,
7100 YIS BBHITIOJIHEHUSI OJTHO# NepelaHHON B KOMaH/IHOM CTPOKE KOMaH/bl. B MHTEPaKTHBHOM pEXUME YTHINTA
vinum coxppaHseT XpOHOJIOTHIO BBITIOJTHEHNS! KOMaHI.

OTIIUHA

ITocne koMaH vinum MOTYT YKa3bIBaThCsI HE00sA3aTeNbHBIC ONIKH. JIF0OYIO U3 CIIEAYIOMNX O MOKHO
YKa3bIBaTh JUIsI JTF000M KOMAaH/IbI, HO B HEKOTOPBIX CIyYasx OMIKU UTHOpUpPYIOTCs. Hampumep, komaHaa stop
WUTHOPHUPYET OMNLMUU =V U =V.

-f
Omnuus -f ("force'") oTMEHsIET MPOBEPKH 3aIIUTHI. ITY ONIHUIO HAJIO UCIIOIB30BaTh KpaiiHe OCTOPOXKHO. JTa

oruus npeaHasHa4dy€Ha TOJbKO JJId KPUTHUCCKUX CIIy4acB. HaanMep, KOMaHJ1a
rm -f myvolume

ynansier Tom myvolume, 1axce eciu oH OTKpBIT. JII000# mocieyomuii JOCTyI K 9TOMY TOMY MOYTH
HaBEPPHsKa BBI30OBET ITAHUKY B CHCTEME.

-i MIWLITHCeKYH]T
[Tpu BeIMOMTHEHNM KOMaH/ init u start, oxxunaTh yKkazaHHOE KOJIMYECTBO MUJUTUCEKYH] MEXKTY
KOIMPOBAHUSIMH Ka)XI0T0 0JI0Ka. ITO yMEHbBIIIACT HATPY3KY HA CUCTEMY.

-n uMs
Hcnonb3yiiTe OMNLMIO -N [UIs YKa3aHUS UMEHU TOMa B POCTHIX KOMaH 1ax KoH(uUrypauuu concat, mirror u
stripe.

-r
Ommus -r ("recursive") ucmons3yercs B koMaHaax list 11t Beraun nHGOpMAIK He TOIBKO 00 YKa3aHHBIX
00BEKTax, HO U O BXOMAIIMX B HUX 00bekTax. Hampumep, npu yka3aHuu B KOMaHzAe v, Omius -r mo3BOJIUT
Tak)Ke TOTYYUTh HH(HOPMALIMIO O CITIETCHUSX U MOIIUCKAX, TPUHAICKAIIUX TOMY.

-S
Ormnus -s ("statistics') ucnons3yercs B komanaax list 11 BbIgauu cratucTudeckon nadopmanuu. B
Y fist
KOMaH/I¢ Mirror 3Ta OMNIXS UCIOJIB3YeTCs IS yKa3aH!s TOTO, YTO HEOOXOJMMO CO3/1aBaTh CIUICTEHHS C
Yyepe0BaHUEM.
-S pa3mep
Omnuus -S 3anaer pa3mep (transfer size) it komany init u start.
Omnnust -v ("verbose") MOXXET UCIIOIB30BaTHCS IS 3a11poca Oosee oApoOHON HHpOPMAaIHK.
Omnnust -V ("Very verbose") MOXKeT UCIIONB30BATHCS VIS 3a11poca elie ooee nmogpooHoi nHdopmanum,
YeM BBIJAeT OIINA -V.
-w

Omnmus -w ("wait") TpeOyeT OT yTHINTHI vinum JOXUIAThCS 3aBEPIICHUS KOMaH/I, KOTOPBIE OOBIYHO
paboTaroT B JOHOBOM pEeKUME, HATIPUMED, init.

AETAJIBHOE OIIUCAHUE KOMAH/

KomaH/p! vinum BBITOTHSIOT CIICAYIOIUE (DYyHKIMN:
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attach ciiierenne ToMm [rename]

attach mogauck cnierenne [cMemenue| [rename
Komanna vinum attach BcTaBiisieT ykazaHHOE CIUIETEHHE WM MTOAJUCK B TOM WM CIUIETEHHE,
COOTBETCTBEHHO. B ciyuae moaaucka, MOXKHO yKa3aTh cMellleHHe B ciuieTeHnu. Eciu cmenienue He
3a7aHo, MMOAAVCK OyAeT no0aBiIeH B MepBOe MOAXOsIIee MecTO. [locie MoAKITIOYeHHs CIUIETEeHHS K
HEMyCTOMY TOMY, YTUJIMTA Vinum peuHTErpUpPYyeT CIUIETEHUE.

Ecnm ykazaHo KiIroueBoe CI0BO rename, yTHINTA Vinum IepeuMeHOBBIBACT 00BEKT (1, B ciIydae
CIUIETEHNSI, JTI00BIE BXOASIINE B HETO ITOJUINCKH) B COOTBETCTBHH CO CTAHIAPTHBIMH COTJIAIIICHUSIMH 110
MMEHOBaHHMIO vinum. J{J1s1 mepenMeHoBaHNs 00bEKTa C MPUCBOCHNEM HECTaHAAPTHOTO HMEHH HCTIONIBYHTE
KOMaHJy rename.

[Ipu moaKITFOYeHUH TIOATUCKOB CIIEAYET YIUTHIBATE HECKOJIBKO COOOpaXKeHMI:

d HO,I[I[I/ICKI/I 0OBIYHO MOXKHO TIOAKIIIOYATh TOJIBKO K KOHKaTCHUPOBAHHBIM CINIETECHUAM.

e Ecmu B crterennn RAID-5 ¢ uepenoBanueM He XBaTaeT MOAICKA (HAIIpUMeEp, TTOcie cOos
JIICKA), €0 CIEAYET 3aMEHSITh TOJIBKO MOIUCKOM TaKOT0 K€ pa3mepa.

e JIns 1o00aBICHUS HOTIOHUTEIBHBIX TOATUCKOB K CIETICTCHHUIO ¢ YepeioBanneM mwin Tumna RAID-5,
ucnonw3yitre onmmio -f. B pe3ynprare, 1aHH € B CIUIETEHUH Oy IyT IOBPEKICHBI.

e Jlns KOHKaTeHUPOBAHHBIX CIUICTEHHUH MapaMeTp cMellleHHe 33JaeT CMEIIeHUE B OJI0Kax OT Havaia
cruterenust. s crmerennii Timna RAID-5 ¢ yepegoBaHreM OH 331aeT CMEIICHUE ITEpPBOTo OJI0Ka
TIOJUTHCKA: JIPYTUMH CIIOBaMH, CMEILICHHE TPEJICTABISICT COO0I YHCIIOBYIO MO3UIIMIO TTOIINCKA,
YMHOXEHHYIO Ha pa3Mep nonockl. Hanpumep, B cruterenun ¢ pasmepom mnosockl 271 Koait
HepBBIN MoAUCK OyieT uMeTh cMmenienue 0, Bropoi - cmemenue 271 Koait, Tperuii - 542 Koaiira
U T.4. B 3TOM BBIUMCIEHUN GJI0KM YETHOCTH B CcIunIeTeHuax tuna RAID-5 urnopupyrores.

checkparity cnuierenne [-f] [-v]
[IpoBepsier O10KK YeTHOCTH B yKazaHHOM ciiiereHun Thna RAID-4 nnn RAID-5. Ora onepanus
TIOZIJIEP)KUBAET yKa3aTelb B CIUIETEHUH, TaK YTO MPOBEPKY, IPH HEOOXOAUMOCTH, MOXKHO OCTAaHOBHUTH U
3areM BO30OHOBHUTH C TOM ke MMo3uLK. Kpome Toro, 3TOT yKaszaTesb UCIIOIb3YEeTCsl KOMaHI0M
rebuildparity, mosTomy nepeco3ganue 0I10KOB YETHOCTH HYKHO OyJeT HAUMHATH TOJIBKO C MECTa, Te
BBISIBJICHA TIepBas mpoodiiema ueTHOCTU. Ecnu ykazan ¢uar -f, komanaa checkparity HaumHaeT mpoBepky ¢
Havana crieteHus. Ecnu ykasan ¢unar -v, checkparity Beinaer otaer o pabote nporecca.

concat [-f] [-n ums] [-v] Auckn
Komana concat npeyiaraer yrnpoieHHy0 albTepHATHBY KOMaH e create npy CY03/1aHHH TOMOB U3
OJTHOTO KOHKaTEHUPOBAHHOTO cruieTeHus. Hanbompiuii pparmMeHT CBOOOIHOTO MECTa Ha KaXKIOM JIMCKe
UCIIONb3YETCS YISl CO3/IaHMs MOJINCKOB, COCTABIISIONIUX CIUIETEHHE.

OOBIYHO KOMaH/1a concat yCTaHaBIMBAET JJIsl TOMa U €r0 KOMIIOHEHTOB ITPOM3BOJIbHBIC UMeHa. MMs
COCTOHWT M3 cJI0Ba "vinum" ¥ HEOOIBIIIOTO EJI0T0 Yuciia, HanpuMmep, "vinum3". MokHO 3a1aTh HMS IS
TOMa SIBHO C ITOMOIIBIO OIIHY -N #MsA. VIMeHa CIIETEeHUH U MTOJIUCKOB CTPOSTCS CTaHAapTHO Ha Oase
HUMEHHU COOTBETCTBYIOIIETO TOMA.

Jli nuckoB MMeHa 3aaBaTh Helb3s. Ecnu aucku ObIIM MPpOMHUIINATM3HPOBAHBI KaK JUCKH vinum, UMs
ocraercd. B mpoTUBHOM cilyuae, AUCKU MOTy4ar0T HMEHA, COCTOsIME U3 cioBa "vinumdrive" u
HEOOJIBIIIOTO TeNIOTo Yucia, HanpuMmep, "vinumdrive7". Kak u myist koMaHap! create, omniuio -f MoXHO
UCIIOJIb30BaTh JUIs IEPEONPEENICHHs paHee JaHHOro nMeHH. ONuus -v UCHOoAb3YyeTCs IS MOTyYeHHs
MOAPOOHBIX PE3yJILTATOB.
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IIpumeps! ucnonb3oBanust 3Toi komauasl cM. B pasaene "YIIPOIIEHHOE KOHOUT'YPUPOBAHUE"

HMXKC.

create [-f] ¢aiin_onucanus

debug

Komanza vinum create ucross3yercs A1 co3iaHus Mo00ro o0bexTa. C y4eToM A0CTaTOUHO CIOXKHBIX
B3aMOCBS3€H M TIOTEHINAIBHBIX OMTACHOCTEH MPPH CO3AaHNN 00BEKTa Vinum, B HHTEPaKTHBHOM
unTepdeiice aTa GyHKIMA HepocTynHa. Ecnu uMs ¢aiina He ykazaHo, KOMaH/ia vinum OTKpPbIBaeT
BpeMeHHBIN (aiin B penakTope. Ecim ycranoBieHa nepemenHas cpensl EDITOR, yrunmuTa vinum
3alycKaeT yKa3aHHBII B Hell penaktop. Eciu ke Het, 3amyckaeTcsa cTaHAapTHbIN pefaktop vi. [logpoOHee
o opmate ¢paiiaa onucanus cm. B pasgene "®ANT KOHOUTYPAIIUN" ke,

Yyrute, uto QyHKIMA Vinum create - aJTMTUBHA: €CJIH BHIIIOJHUTD €€ HECKOJIBKO pa3, OyAeT co3qaHo
HECKOJIBKO IK3EMIUTIIPOB BCEX HEMMEHOBAHHBIX O0BEKTOB.

OO0bIYHO KOMaH[a create He OyAeT M3MEHATh HMEHA CYIISCTBYIOLIMX JMCKOB vinum, 4TOOBI CIIy4aiiHO He
crepeth uX. KoppekTHbli crioco0 ynainuTh He Hy KHbIE Ooiee JUCKU vinum - cOpocuTh KOH(UTypaLuio ¢
NIOMOIIBI0 KOMaH/IbI resetconfig. B HEKOTOPBIX ciTydasx, 0OJJHAKO, MOXKET HOTPeOOBATHCS CO3MaTh HOBBIC
JIaHHBIE Ha IUCKaX vinum, KOTOpbIC He yIaeTcs 3alycTUTh. B 3TOM cilydae ucnonb3yiiTe KoOMaHy create
-f.

Komanza vinum debug 6e3 napameTpoB ucronb3yeTcst Uil BX0Ja B yAJICHHBIN OTIa 4K siipa (remote
kernel debugger). Ona cpabatsiBaeT TonpKo eciu vinum cobpas ¢ ommelt VINUMDEBUG. Ota onmus
OCTaHOBHT PabOTY OMEPAIIOHHON CHCTEMBI, ITOKA HE 3aBEPIIUTCS padoTa oTIaguuKa siapa. Ecim
YCTaHOBJICHA yAJICHHAsI OTIIZIKa, a yAaJICHHOE MOAKIIOUCHNE K OTIAAYNKY Spa OpraHN30BaTh HE
MOJTy4aeTcs, U BBIXOJIa U3 PEeXKUMA OTIIA/IN MPUIETCS IIepe3arpy3uTh CHCTEMY.

debug ¢aaru

VYcranaBiauBaeT OUTOBYIO MAaCKy BHYTPEHHUX (JIaroB OTJIAAKK. JTH (iaru MOTYT MEHSThCS 0e3
YBEJOMIICHUSI 110 XO[ly Pa3BUTHUS MIPOIYKTa; YTOUHUTE X 3HAUYCHHS B 3ar0OJIOBOYHOM (aiiie
<sys/dev/vinumvar.h>. butoBas Macka CTpOUTCS U3 CIEAYIOIINUX 3HAUECHUIL:
DEBUG_ADDRESSES (1)

IToxa3zeBats HH(pOpMaIHIO Oydepa B X011 3aIpOCoB.

DEBUG_RESID (4)
Ilepeiitu B oTiiaguuk B complete_rqe().

DEBUG_LASTREQS (8)
[MonnepxuBaTh MUKIMYECKUl Oydep MoCIeTHIX 3amPOCOB.

DEBUG_REVIVECONFLICT (16)
BrigaBate nHMGOpMAaIHIO 0 koHaukmax eoccmarnosnenus (revive conflicts).

DEBUG_EOFINFO (32)
BrinaBath nHGOpPMAIKIO O BHYTPEHHEM COCTOSIHUM ITPU BO3BpaTe cuMBoJa kouila daitia (EOF) co
CIuTeTeHus ¢ uepenoBanueM (striped plex).

DEBUG_MEMFREE (64)
[MonnepkuBaTh HMKIMYECKUH CIIMCOK TTOCIIETHUX OCBOOOKICHHBIX TOICHCTEMOM BBIACIEHHS TAMSITH
(memory allocator) obnacreli mamsTu.

DEBUG_REMOTEGDB (256)
IIepeiitu B ynanenssiii oraaguuk gdb npu BelnonHeHnu koMaHabl debug.

DEBUG_WARNINGS (512)
BerinaBats ps npenynpexacHUH 0 HECYIIECTBEHHBIX POOIEMax B peaT3alliH.

detach [-f] cniierenue
detach [-f] mogauck

Komanzaa vinum detach ynansier (oTkiItouaeT) ykazaHHOE CIUIeTeHHe WM MOJIUCK U3 TOMA WIIN
CIUICTCHHSA, K KOTOPOMY OH MMOJAKIIOYCH. Ecmm yYaajacHue O6’beKTa MPUBOJAUT K HAPYHICHUIO ECJIOCTHOCTHU
JTAHHBIX TOMa, OTIepaIisd He CpaboTaeT, eCiy TONBKO He yka3aHa o -f. Eciiu mMst o0bekTa cTpoutces Ha
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0a3ze 00BEKTa, B KOTOPBI OH BXOAUT (HAIpuMep, Moganuck voll.p7.s0, moaAKIIFOYeHHbIH K CIUICTCHHIO
voll.p7), ums Oynet u3MeHeHo myTeM qobasieHus npedukca "ex-" (Hanpumep, ex-voll.p7.s0). [Tpu
HEOOX0IMMOCTH, UMsI B TIpoliecce OyAeT yceueHo.

Komanza detach He ymeHbIIaeT KOJTUUECTBO MOAIUCKOB B CIUIETEHUH ¢ YepesoBanueM win tuna RAID-5.
Bwmecto 3TOr0 noaauck nomevaercss Kak OTCYTCTBYIOIIUN U MOXKET ObITh B IajibHEHIIIEM 3aMEHEH C
IIOMOIIBI0 KOMaHIbI attach.

dumpconfig [nuck ...]

info

Komanza vinum dumpconfig Boiiaet napopmanuo o KOHQUryparuy, XpaHsIyrocs Ha yKa3aHHbIX
nuckax. Ecii uMeHa TuckoB He yka3aHbl, komaHna dumpconfig nmpocMaTpuBaeT Bce TUCKU B CUCTEME B
MOWCKaX pa3ienoB Vinum, 1 cOpackBaeT HaXOMAIIYIOCS Ha HUX WHpopManuio. Ecin m3meneHns
KOH(HTypally OTKITIOYEHBI, MOXKET OKa3aThCsl, 4TO 9Ta MHPOPMAaLHs HE COBIAIACT C BbIIaBaeMOil
koMaHzo# list. OTa KOMaH/a UCIIOIB3YeTCs, B OCHOBHOM, [UIS COPOBOXICHHS U OTIaKH.

Komanna vinum info BeigaeT nHpopmanuio 00 KCIONb30BaHUM NaMsATH ApaliBepoM vinum. OHa
IpenHa3HaYeHa, B OCHOBHOM, JUIs OTiaaku. [Ipy yka3aHuu onmmu -v oHa OyZAeT BBIIABaTh ACTAIBHYTO
HHPOPMAIUIO 00 HCIOIB3yEMBIX 00TACTAX MaMSATH.

Ipu yxazannu onmmu -V komaHza info BeimaetT nHpOpMaIiio o mocieanux (1o 64) 3ampocax BBoAa-
BBIBOIa, 00pa0OTaHHKIX JIpaiiBepoM vinum. D1a uHGopMaIms COOMPACTCs, TONIBKO €CIM YCTAaHOBJICH (iar
otnanku 8. MHMopMmalius BeIacTcs B clenyroiieM Gopmare:

vinum -> info -V

Flags: 0x200 1 opens
Total of 38 blocks malloced, total memory: 16460
Maximum allocs: 56, malloc table at 0xf0f72dbc
Time Event Buf Dev Offset
Bytes SD SDoff Doffset Goffset
14:40:00.637758 1VS Write 0xf2361£f40 91.3 0x10 16384
14:40:00.639280 2LR Write O0x£f2361£40 91.3 0x10 16384
14:40:00.639294 3RQ Read 0x£f2361f40 4.39 0x104109 8192 19
0 0 0
14:40:00.639455 3RQ Read O0x£f2361f40 4.23 0xd2109 8192 17
0 0 0
14:40:00.639529 3RQ Read O0x£f2361£f40 4.15 0x6e109 8192 16
0 0 0
14:40:00.652978 4DN Read O0xf2361f40 4.39 0x104109 8192 19
0 0 0
14:40:00.667040 4DN Read O0xf2361f40 4.15 0x6e109 8192 16
0 0 0
14:40:00.668556 4DN Read O0xf2361f40 4.23 0xd2109 8192 17
0 0 0
14:40:00.669777 6RP Write 0x£f2361£f40 4.39 0x104109 8192 19
0 0 0
14:40:00.685547 4DN Write O0xf2361£f40 4.39 0x104109 8192 19
0 0 0
11:11:14.975184 Lock 0xc2374210 2 0x1£8001
11:11:15.018400 7VS Write 0xc2374210 0x7c0 32768 10
11:11:15.018456 8LR Write 0xc2374210 13.39 0Oxcc0c9 32768
11:11:15.046229 Unlock 0xc2374210 2 0x1£8001

[Tone Buf Bcerna comepuT ajpec 3aroyioBKa MOJIb30BATENBCKOTO Oydepa. Ero MoXXHO Mcnonb30Bath JUis
WJICHTU(QHKAIMY 3a11poca, CBI3aHHOTO C IT0JIb30BATEIBCKUM 3alIPOCOM, XOTs 3T0 1 He Ha 100% HaznexHO:
TEOPETHYECKH, JIBa IIOCJIEI0BATEIBHBIX 3aIIPOCa MOTYT HCIIOJIB30BaTh OJIMH M TOT JKE 3arojIoBOK Oydepa,
XOTs 3T0 1 HeTunn4yHO. Havano 3anpoca naentuduimpyercs 3aadennsmu 1VS i 7VS B none Event.
IlepBrlii IpeAcTaBACHHBIN BBIIIE IPUMEP NOKA3bIBAET 3alPOCHI ApaiiBepa, CBSI3aHHbBIE C BHIIIOJHEHUEM
3ampoca 1oJs30BaTelst. Bropoii mpuMep - 3arpoc BBOJa-BbIBOJIA MOAIMCKA C OJIOKUPOBKOIA.

[Tone Event conep>xut HH(OOPMAIINIO, CBSI3aHHYIO C TIOCIIEIOBATEIbHOCTHIO COOBITHI B IIEMOYKE
BBITIOJIHEHMS 3arpoca (request chain). {ngpsr ot 1 1o 6 nokaspiBaoT MPUOIM3UTEIBHYIO
MIOCJIE/I0BATENILHOCTh COOBITHH, a IByXOYKBEHHOE COKpAILIEHNE OIMCHIBAET JICHCTBHE!

1VS
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(vinumstrategy) nokaspiBacT HHPOPMAIIHIO O TOIB30BATEIILCKOM 3allpoce MpH BXoze B vinumstrategy().
Howmep ycTpoiicTBa onpezeiseT ycTpoicTBO vinum, a CMEIeHUEe U AJIMHA - 3TO [0JIb30BaTENbCKUE
napametpsl. C Takoi 3aIKCH BCETa HAUMHAETCS TI0CIEA0BATENbHOCTD BBIIIOJIHEHHS 3a1poca.

2LR

(launch_requests) moxaspIBaeT MOIb30BATENBCKUN 3aIIPOC HEMOCPEACTBEHHO MEPe T BHITTOTHEHUEM
HU3KOYPOBHEBHIX 3ampocoB vinum B ¢pyHkiwn launch_requests(). [TapameTpsl TOMKHEI OBITH TAKAMHE XK€,
Kak u B 3amucu 1VS.

B crnenyromux 3ampocax Dev - HoMep ycTpoiicTBa COOTBETCTBYIOIIETO paszena aucka, Offset - cmenienue
oT Hayana pasfnena, SD - naaexc nommucka B vinum_conf, SDoff - cmemenne ot Havana moaaucka,
Doffset - cMelieHHEe COOTBETCTBYIOIIECTO 3alipoca JaHHbIX, a Goffset - cMeleHne COOTBETCTBYOMICTO
3arpoca rpymibl, €ClId OHO HEOOXOIUMO.

3RQ

(request) moka3pIBaeT OJMH U3, BO3MOXKHO, HECKOJIBKUX HU3KOYPOBHEBBIX 3aIIPOCOB Vinum, BHIIOIHEHHBIX
JUISl yIOBJIETBOPEHUS 3a1IpOCa BEPXHEro ypoBHs. JTa HH(pOpMALUs TAKKe PETHCTPUPYETCS B
launch_requests().

4DN

(done) Be13biBacTCs U3 complete _rqe(), moka3eiBas 3aBepIICHUE 3aMPOCa. ITO 3aBEPIICHUE TOKHO
COOTBETCTBOBATH 3aIPOCY, HHAIMAPOBaHHOMY 1100 Ha ctamun 4DN u3 ¢pyskmun launch_requests(), 1160
n3 ynkuun complete_raidS_write() Ha craguu SRD nim 6RP.

SRD
(RAID-5 data) Bbi3biBactcst M3 GyHKIMu complete_raid5_write() n npencrasnsier 1aHHbIE, 3aITCAaHHBIC
Ha ToJocy MaHHbIX MaccuBa RAID-5 nmocne BIYUCIEHUS YETHOCTH.

6RP
(RAID-5 parity) Boi3biBactcst u3 pynkuuu complete_raidS_write() u npeacrasisier JaHHbIe, 3alIMCAaHHBIE
Ha nonocy uemnocmu (parity stripe) maccuBa RAID-5 mocie BBIYHCIICHHS YETHOCTH.

7VS
IToxa3siBaeT 3ampoc BBOIA/BBIBO/IA IS ITOANCKA. DTH 3aIIPOCHI, 00OBIYHO, SBITIOTCS BHYTPCHHUMH IS
JipaiiBepa vinum ¢ UCIOJB3YIOTCS IS OTIEpaluii THITA HHUITMATU3AIIUN WITH TIEPECO3IaHusl CIUICTEHHM.

SLR
Iloka3ksiBaeT HU3KOYPOBHEBYIO Oll€paliuto, CTCHEPUPOBAHHYIO JI 3alIpoca BBOZ[a/BBIBOI[a JJIA oA aucCKa.

Lockwait

YKa3bpIBaeT, 4To MPOIECcC KAET O10kuposku ouanazona (range lock). Ilapamerpamu SBISAIOTCS 3ar0JI0OBOK
Oy(epa, COOTBETCTBYIOIIETO 3allpOCy, HOMEp CIUIETEHHs 1 HoMep 0J0ka. 3 BHTypeHHNX cO00paKeHUi
HoMep OJIOKa - Ha eIMHHMILY OOJIbIIe, YeM aJpec Hadaja IOJI0CHL.

Lock
VYka3bIBaet, uTo ObUIA MOTyYeHa OJIOKMPOBKA Jqrana3oHa. [lapameTpsl Takue ke, Kak U IS 00KUIaHUs
OJIOKUPOBKH TUATIa30HA.

Unlock
Yka3bIBaeT, 4To OJIOKMPOBKaA Jana3oHa Obla cHATa. [lapamMeTpsl Takue ke, Kak U JUIsl OKUIaHNs
OJIOKMPOBKH JIMana3oHa.

init [-S pa3mep] [-W] cnyieTenue | mopauck
Komanna vinum init nHUIIIATU3UpYyET NOAJUCK ITyTEM 3alliCH HA HEro Hyned. MoXHO MHUIMAIU3HPOBaTh
BCE MOJJIMCKU B CIUIETEHHUH, yKa3aB UM CIUIETEHHS. DTO - €AMHCTBEHHBIN CIOCOO rapaHTHPOBATh
COTJIACOBAHHOCTH JIAHHBIX B CIUVIETCHUH. DTy HHUIMAIU3ALNIO HEOOXOANMO BBIIOJIHSTH JI0 Havasa
ucnonp3oBanus ciuieTenus Tuna RAID-5. Ee Takke peKOMEHIyeTCsl BBIOIHATD U TS JPYTUX HOBBIX
CIUIETEHUH. YTHINTA Vinum WHUNUAIU3UPYET BCE MOAJUCKH CIUIETEHUs MapauienbHo. [lockonbky 310
JISWCTBHE MOKET MTOTPeOOBATh MHOTO BPEMEHH, OHO OOBIYHO BHINOIHACTCS B POHOBOM pexnme. Ecim
HE0OXO0IMMO MOJIOXK/IATh 3aBEPILICHHUS] KOMAH/IbI, HCIOIB3YHTE OMIHI0 -W (Wait).

VYKaKUTE OMIIUIO -S, €CIIH HE0OXOAUMO 3aIUCHIBATh OJIOKAMH HECTAHIAPTHOIO (OTJIMYAOIIErocs oT 16
Ko6aiiT) pazmepa. YTwinTa vinum BbIJJa€T COOOIICHHE HA KOHCOJIb 110 3aBEPUICHHH HHUIINAT3ALUH.
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label Tom
Komanna label 3anuceiBaeT Ha ToM MeTKy ToMa B ctuiie ufs. 3To - mpocras anpTepHaTHBa
cooTBeTcTBYIOIEMY BbI30BY yTrinTH disklabel. Ee BrimmonHeHNE HEOOXOAUMO TTOTOMY, IYTO HEKOTOPEIC
KoMaH[b! ufs Mo-npexHeMy YUTAOT JUCK B TOUCKAaX METKH BMECTO TOTO, YTOOBI BHITIOIHATh
COOTBETCTBYIOIIHI BBI30B i0ctl(2) st moctyma x Helt. [pafiBep vinum XpaHUT METKY TOMa OTAEIHHO OT
JTAaHHBIX TOMa, TaK YTO 3Ta KOMaHAa He Hy>kHa 111 newfs(8). Mcnonp30BaTh 3Ty KOMaHIy HE
PEKOMEHAYETCSL.

list [-r] [-V] [TOM | ciiieTeHue | mogauck]

1 [-r] [-V] [ToMm | cnieTenue | moaaucK]

Id [-r] [-s] [-v] [-V] [Tom]

Is [-r] [-s] [-V] [-V] [moaamck]

Ip [-r] [-s] [-V] [-V] [cniieTenue]

v [-r] [-s] [-V] [-V] [Tom]
Komanna list ucionesyercs st monmydenus: uHpopMarmy 00 ykazaHHOM o0bekTe. Eciu aprymeHT He
yKa3aH, BblJjaeTcs HH(GopMaLust 0 Bcex 00beKTaX, U3BECTHBIX ApaiiBepy vinum. Komanna | - ciHOHUM /1151
list.

Onmus -r OTHOCUTCS K TOMaM | CIUIETCHUSM: €CJIM OHA yYKa3aHa, TO PEKYPCHBHO BHIACT HH(POPMAITHIO IS
MOJITUCKOB U (I TOMA) CIUIETCHHUH, COCTaBISIONMX 00bekThl. Komanset v, Ip, Is u 1d BeiaroT TombK0
TOMa, CIUICTCHHS, TIOJIUCKHU U JUCKH, COOTBETCTBEHHO. OHU OCOOCHHO IMOJIC3HBI MPH BBI30BE 0¢3
napaMeTpoB.

Omnuust -s BBI3BIBACT BbIAUy YTHIMTON Vinum CTaTUCTUYECKON MH(POPMAIIMH IO yCTPOHCTBAM, OIIIHS -V
(verbose) NpUBOANT K BBIAAYE OIIPEACICHHON JOMOIHUTEIbHON HH(OpMaIyy, a onuus -V odecrieunBaer
BBIZIa4y CYLIECTBEHHOT0 00beMa JJONOJIHUTENLHOM HH)OPMALIUH.

makedev
Komanna makedev ynanset karanor /dev/vinum u mepeco3aet ero BMECTe CO CICIUATbHBIMU (aiiamMu
YCTPOWCTB, OTPAXKAIOIIUMHU TEKYIIyI0 KOH(HUrypaiuo. JTa KOMaH/a He peIHa3Ha4YeHa 1yt 00IIero
MCIIONIb30BaHMUS U JIOJDKHA HUCIIOI30BATHCS TOJIBKO B KPUTHUECKHUX CHTYAIHSX.

mirror [-f] [-n ums] [-s] [-v] nucku
Komanzna mirror sBiseTcs ynpouieHHOH albTepHATHBON KOMaHJe create IpH CO3MaHUN 3€PKATMPOBAHHBIX
ToMoB. [Ipu BEI30BeE Oe3 omnmuii oHa co3xaeT ToM Tuna RAID-1 (3epkamrpoBaHHBIN) U3 ABYX
KOHKaTEHHUPOBAHHBIX cIuieTeHnil. Camble Ooubinue (hparMeHThl CBOOOIHOTO MECTa Ha KayKIOM JNCKE
UCTIONB3YIOTCS YISl CO3AaHMs TTOAUCKOB 1yl cruieTeHnid. [lepBoe cruieTeHre CTpouTes U3 THCKOB B
CIHCKE C HEYETHBIMU HOMEPaMH, a BTOPOE - U3 YeTHBIX. Ecin TUCKH - pa3HOTo pa3mepa, TO U CIUICTSHUs
HOJIy4aTCsl Pa3sHOTO pazMepa.

Ecnu ykazaHa omnius -s, KOMaHAa Mirror CTpOHUT CIUICTEHHUS C YepeIOBaHUEM, C pa3MepoM I0JI0CH 279
Ko6aiit. Pa3mep moJIMckoB B KaXK/JI0M CIUIETEHHH COOTBETCTBYET pa3Mepy HaUMEHBIIEro parmeHTa
MOJPAT UIYIIET0 CBOOOIHOTO MECTa Ha BCEX JUCKax, (hopMmupyromux cruierenue. M B aToM ciryuae
pam3epsl CIUIETEHUI MOTI'YT OTJIMYaThCSl.

OOBIYHO KOMaH/Ia Mirror aBTOMaTHYECKH CO31aeT UM I TOMa M €0 KOMIIOHEHTOB. DTO MMS COCTOUT M3
cyioBa "vinum" 1 HEOOJIBIIIOTO LENIOT0 Yucia, Hanpumep, "'vinum3". DTo MOXXHO U3MEHHUTH C TOMOIIBIO
OTIIMH -N UM$l, KOTOpasi IPUCBANBACT YKa3aHHOE UMsI TOMY. MIMeHa CIIJIETeHUI U MOJTIUCKOB CTPOSTCS HA
OCHOBE MMEHHU TOMa CTaHJaPTHBIM 00pa3om.

Wwmena nuckoB BIOMpaTh Henb3s. Ecii qucku yske ObUTH MPOMHUIIMAIM3UPOBAHBI KaK JIUCKU vinum, UX
MMEeHa HEM3MEHHBI. B MpOTHBHOM ciTydae, TUCKH MOMyJaloT UMEeHa, COCTOsIIHE U3 coBa ""vinumdrive" u
HeOOJIBIIOrO IEI0To YKcia, HanpuMep, "vinumdrive7". Kak u B ciryqae komaHzp! create, onmus -f Mmoxer
HCTIOJIB30BaThCA IS YKa3aHHsI TOTO, UTO MpekHee UM Halo W3MEHHUTh. OIS -V UCTIONb3yeTCs A
BbIIauM OoJiee AeTaabHONH HHPOPMAITUH.
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Psn npumepoB ucnonb3oBaHus 3To KoMaHAbl peacrasiieH B pazzaeie "YIIPOIIIEHHOE
KOH®UT'YPUPOBAHMUE" nmxe.

my -f THCK 00BEKT ...
move -f TUCK 00BEKT ...

IepeHocHT Bce TOATUCKH YKa3aHHBIX 00beKTOB Ha HOBbIN TUCK. OObEKTaMK MOTYT OBITH TOITUCKH,
JIUCKY WK cruteTeHust. Eciy yka3zaHbl JUCKU U CIJIETEHUS, TIEPEHOCSITCS BCE TOIINCKH, CBSI3aHHbBIE C
STUMH O0BEKTAMHU.

Onuust -f 1715t 3TOM QYHKIMU HEOOX0AMMa, TIOCKOJIBKY B HACTOSIIEE BPEMsI OHA HE COXPaHSET JaHHbIC Ha
MoJ/IMCcKe. DTa BO3MOKHOCTE OyeT nobasneHa B gajbHeimeM. Ho 1 B HeIHEITHEM BUE 3Ta KOMaH/Aa
HOAXOJUT JJIsl BOCCTAHOBJICHHUS IOCIIe cOOs JICKa.

printconfig [paiin]

3amnuchiBaeT KOMUIO TeKylleil koHpurypanuu B daiin B popmare, KOTOPBIA MOXKHO UCIIOIb30BATh JJIsI
BOCCO3IaHUs KOH(pUTyparuy vinum. B oTiimaune ot xpaHsimeiics Ha TUCKe KOHPHUTYpali, OHA BKIFOYAeT
onpeneneHus quckoB. Eciu aii He yka3aH, yTHIUTA vinum BeigaeT HH(GOPMAIMIO B CTAHAAPTHBIH
BBIXOJIHOH MOTOK.

quit
3aBepinaeT pabOTy yTHINTHI VINUM B HHTCPAKTHBHOM peskume. OOBIYHO IS 3TOTO JOCTATOYHO BBECTH
cumBoJI kKoH1a aiina (EOF).

read 1uckK ...

Komanza read ckaHupyeT yka3aHHBIE JUCKH B IIOMCKaX pa3lelioB vinum, COIeprKalluX paHee CO3AaHHYIO
nHpopMaIuio o KoHpurypaun. OHa unTaeT HHGOPMAIIIO 0 KOHPUTYpAIUH, HAYWHAS C TIOCIETHIX
W3MEHEHHH U JI0 CaMbIX AaBHUX. YTHUIHTA ViNUM MOJePKHBAET aKTyalbHy KOMHUIO BCeit
KOH(MUTypalmoHHOW MH(GOpMAIMK Ha KaXKI0M paszere aucka. Heobxomumo ykaszars Bee cexyuu (slices) B
KOH(UTYpAIMK B KAYECTBE MapaMeTpa 3TOi KOMaH/IbL.

Komanya read npenHasHaueHa aist M30MpaTeabHON 3arpy3Ki KOH(GUrypalyy vinum B CUCTEME, T/ €CTh
Ipyrue paszaens! vinum. Ecian Heo0X0a1MO 3amyCTUTb BCE PasZeibl B CHCTEME, MIPOIIE NCTIONb30BaTh
KOMaHny start.

Eciu 1o Xo/1y BBIIOJIHEHHS 3TOW KOMaHIbl YTHIIMTOH Vinum BO3HUKAIOT JIO0BIE OLIMOKH, OHA OTKIII0YaeT
aBTOMAaTH4YeCcKoe OOHOBIICHHE KOH(UTypaluK, 4TOObI IPEJAOTBPATHTH IIOBPEXKACHHE KO Ha IUCKE. DTO
Tak)Ke TMPOUCXO/IUT, €CITU B KOHPUTYpaIK Ha UCKEe OOHAPYKUBACTCSI OIIMOKa (HampuMep, MOITUCKH C
HEJIOMyCTUMOI crienudurkanueil 3aHnMaeMoro Mecra). Fi3sMeHeH!s MOKHO BO30OHOBUTB C TOMOLIBIO
koMaH/ setdaemon u saveconfig. COpocbTe OuT 2 (4nciIOBOE 3HAUEHHME - 4) B MacKe ONIUii IeMoHa,
4TOOBI CHOBAa MO’KHO OBIJIO COXPAHATh M3MEHEHHS KOH(PUTYpalHy.

rebuildparity cnnierenue [-f] [-v] [-V]

ITepeco3maeT O10KM YeTHOCTH ISl yKa3aHHOTO cruteTeHus tuna RAID-4 win RAID-5. Dto aelictBue
MOJJIEPXKUBAET yKa3aTelb Ha CIUIETEHUE, TaK YTO €ro MOKHO OCTAHOBUTH U B JIaJIbHEHIIIEM MEePE3ayCTUTh
C TOTO K& MeCTa, pu HeoOxoauMocTu. Kpome Toro, 3TOT ykasareib UCIONB3YeTCsl KOMaH/I0H
checkparity, mostomy mepeco3nanue GJIOKOB YETHOCTH MOKHO OyeT HadaTh C TOTO MECTa, TJe BEISIBIICHA
nepBas mpooiieMa Y4eTHOCTH.

Ecmu ykazan ¢nar -f, komanna rebuildparity sraunnaer nepeco3nanue ¢ Hadyana cruretenus. Ecnn ykazan
¢nar -v, komanya rebuildparity cnavyana npoepsier cyiiecTByoye OJIOKH YETHOCTH U BbIIaeT
MH(OpMAINIO O TEX U3 HUX, KOTOPBIE OKAa3aJINCh HEKOPPEKTHBIMHU JI0 Tiepeco3nanust. Ecim ykaszan ¢uar -V,
komansa rebuildparity Beigaer oruer o xoze paboTEHI.

rename [-r| [aMck | mogaMck | cruieTeHue | TOM| HOBOe_MMS

W3meHnsier uMs ykazaHHOro o0bekTa. Eciii ykazaHa omnius -r, oJUMuHEHHbIE 00bEKTHI OyayT
MIepErMEHOBBIBATHCS IO CTAHJAPTHBIM IIPABUJIAM: UMEHA CIUICTEHUH OYyT CTPOUTHCS IyTEM J10OaBICHUS .
HOMep_CIUIeTeHHsl K UMEHH TOMa, 2 UMEHA IMOJUIMCKOB - TIyTeM JOOaBJICHHs .HOMEP_MOJIMCKA K UMECHU
CIUIETEHUS.

resetconfig
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Komanna resetconfig mosHOCTBIO cOpachiBaeT KOHQUTYpanyio vinum B cucteme. McnonbssyiTte 3Ty
KOMaH]y TOJIKO IPY HEOOXOANMOCTH ITOJTHOCTBIO YAAIUTD KOHPHUTYpalMIo. Y THINTA Vinum IOPOCUT

noareepxkaernst; Heooxoammo BBcectH ciioBa NO FUTURE kak moka3aHo HIDKE:
# vinum resetconfig

WARNING! This command will completely wipe out your vinum
configuration. All data will be lost. If you really want
to do this, enter the text

NO FUTURE
Enter text -> NO FUTURE
Vinum configuration obliterated

Kak u cka3ano B COOGIHCHI/II/I, 9Ta KOMaHJa - )KCCT OTUHAAHHA. HCHOJ’ILSyﬁTe €€, TOJIBKO €CJIN XOTUTC
HHUKOT'Ia 0oJIbIIIE HE BUACTH CYHICCTBYIOLIYIO KOH(l)I/II‘ypaHI/IIO.

resetstats [-r] [ToM | cnuieTenue | mnogauck]
[paiiBep vinum rnojiep>XuBaet psiji CTATUCTHYECKUX CYTETUYUKOB I KaKaoro oobekra. [logpoOHee cM. B
3aroyioBouHoOM (aiine <sys/dev/vinumvar.h>. Komanna resetstats ncrmonp3yercs s cOpoca 3TUX
c4eT4yrKoB. [Ipu yka3aHWU ONIMY -, vinum Taxke cOpachIBaeT CYSTUHKH MTOJYNHEHHBIX OOBEKTOB.

rm [-f] [-r] Tom | ciieTenne | moxaMCK
Komanna rm ynanser oobext u3 kondurypauuu vinum. [Tocne ynanenusi o0bekra BOCCTAHOBUTH €I0
Henb3st. OOBIYHO Nepen yAaneHneM 00beKTa yTHIINTA Vinum BBIIOJHIET MHOXECTBO IPOBEPOK
cornacoBanHoCcTH. Onmus -f TpebyeT OT vinum npoIrycTUTh 3TH IPOBEPKU U yIATUTH 00BEKT B TI000M
ciydae. Vicionb3yiiTe 3Ty ONIMIO OYEHb OCTOPOXKHO: OHA MOXKET MPUBCETH K MTOJTHOM IMOTepe JaHHBIX TOMA.

OO6BIYHO KOMaH/Ia vinum OTKa3bIBAECTCS yIAISITh TOM WJIH CIJIETEHUE, €CITU Y HErO €CTh MOTYMHEHHBIE
CIUTCTCHUS WM MTOJIMCKH, COOTBETCTBEHHO. MOYKHO TIOTpeOOBaTh OT vinum Oe3yCIIOBHOTO YAAICHUS
00BEKTa C MOMOIIIBIO OMIUH -f HITH IPOCTO YAATUThH BCE MOJUMHCHHBIC 00BEKThI TOKE C TOMOIIBIO OIIHH
-r (recursive). [Ipu yganenun ToMa ¢ onmueit -r OyIyT yAaleHbl KaK CIUICTCHUS, TaK W TOIUCKH,
MIPUHAUICKAIIE CIUICTCHUSM.

saveconfig
CoxpaHseT TeKyllylo KOHPHUTypauuio Ha JUck. OOBIYHO 3TO HE HY)KHO, TOCKOJIBKY YTHINTA vinum
ABTOMATHYECKU COXPaHsIeT JItoOble M3MEHEHHs B KOHUrypanuu. Ecian npu 3anycke BO3HUKAIET OLIHOKa,
OOHOBJICHHS OyIyT OTKIIFOUeHBI. [Ipy MX MOBTOPHOM BKIIIOYSHUH C IIOMOIIBIO KOMaH/Ib! setdaemon, vinum
HE COXpaHsAeT aBTOMAaTHYESCKH KOH(PUTYPALHIO Ha AUCK. Mcnonb3yiiTe 3Ty KOMaHIy [UIsl COXpaHEeHHs
KOH(UTYpaIHH.

setdaemon [3HaueHue|
Komanna setdaemon ycranaBimBaeT IepeMeHHYIO OMTOBYIO MacKy st AeMOHa vinum. JTa KOMaH/a -
BpeMeHHasl 1 OyzieT 3aMeHeHa. B Hacrosiee Bpems OMTOBast Macka MOXKET COJepiKaTh OUTHI |
(peructpupoBaTh KaXxaoe JercTBHE ¢ ToMoIIbio syslog) u 4 (He 0OHOBIATH KOHHUTYPALIHIO).
HeoOs3aTenpHbIi OUT 4 MOKET IPUTOJUTHCS TIPH BOCCTAHOBIICHHUH IIOCIIE OIIAOKH.

setstate cocTosiHMe [TOM | cILUIeTeHHe | MOAIMCK | JUCK]
Komanna setstate ycTaHaBnMBaeT 3aJaHHOE COCTOSIHME TSI YKa3aHHBIX 00BeKToB. [Ipu 3TOM He
UCIIOJIb3YeTCsl OOBIYHBIH MEXaHH3M POBEPKU COTIACOBAHHOCTH VinNumM, Tak YTO 3Ty KOMaHJy ClIeyeT
UCIIO0JIb30BaTh TOJIBKO I BOCCTaHOBJIEHUs. HenpaBuibHOE UCIOIb30BaHUE ITON KOMaHAbI MOXKET
BBI3BaTh COOI CHCTEMBI.

start [-i maTepBad] [-S pa3mep] [-w] [cuieTeHue | mogaNCK]
Komanna start 3anyckaet (epeBouT B pabOTAOIIEe COCTOSIHUE) OJUHH WIIM HECKOJIbKO 0OBEKTOB vinum.

Ecmu nMeHa 00BEKTOB HE yKa3aHbI, yTUIINTA Vinum CKaHUPYET BCE U3BECTHBIC CHCTEME JTUCKH B TIOUCKAX
JICKOB vinum, a 3aTeM 9uTaeT KOH(UTYpaIHIO TaK, KaK OBUIO OmMUcaHo i KoMaHAab! read. J{uck vinum
(vinum drive) comepauTe 3arooBOK co Bcel mH(popMaIuel 0 JAHHBIX, XPAHAIINXCS Ha TUCKE, BKITIOUast
HUMEeHA JIPYTHX JAUCKOB, KOTOPbIe HEOOXO MBI JIJIs IPE/ICTABICHHS CIICTCHUI U TOMOB.

Ecnm 1o xo/y BEINTOIHEHHS 3TON KOMaHIbl yTHIIMTOH vinum Oy1yT oOHapy KeHbI OIIMOKH, OHA OTKIIFOUHT
aBTOMaTH4YecKoe 0OHOBIICHNE KOH(UTypanuy, 4ToObI N30€XkKaTh MOBPEXKICHNS KOIMI Ha Jicke. To xe
caMoe IPOU30HIET, eCli KOH(UTypaLusl Ha JUCKE COJEPIKUT OLIMOKY (Harpumep, MOIIICKH C
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HEIOMYyCTUMOH Crielu(HKanneii 3aHIMaeMOro MecTa). MI3MeHeHHUs] MO’KHO BO30OHOBUTH C ITOMOIIBIO
komaH[ setdaemon u saveconfig. CopockTe OuT 2 (YrcioBoe 3HaYCHUE - 4) B MaCKe OMIIHI IEMOHA,
YTOOBI CHOBA MOXKHO OBLTO COXPAHATh H3MECHCHHS KOH(DUTYPALIUHL.

Ecau umena o0beKTOB YKa3aHbl, YTUJIWTA vinum 3aIlyCKaeT ux. OOLIYHO OTYy onepanuro UMECT CMbICJI
BBITIOJIHATH TOJIBKO JJIA IIOJAMUCKOB. ﬂeﬁCTBHe 3aBUCUT OT TCKYLICTO COCTOSIHUSA 00BeKTa:

e Ecim 00BeKT yxke paboTaeT, yTHINTa Vinum HHYETO HE JIeTaeT.

e Ecmum 00beKT ABIsIETCS MOITUCKOM B COCTOSIHUAX down wim reborn, yTinTa vinum 3ammycKkaeT ero
(MeHsIET cOCTOSTHHE Ha up).

e Ecau 00BeKT ABISETCS MOJIUCKOM B COCTOSIHUM empty (TIycT), H3MEHEHHE 3aBUCUT OT MOIHUCKA.
Ecny oH BXOZUT B CILIETEHUE, SBIISIOIIEECS YACTHIO TOMA, B KOTOPOM €CTh U APYTUE CILUIETCHMUS,
YTHJINTA Vinum NepeBOAUT MOIJUCK B COCTOSHUE IeViving U MbITaeTcs CKOMUPOBATh JaHHBIE C
toMma. Ilo 3aBepHIeHnH 3TOM onepanuy NOJAUCK 3amyckaercs. Ecnu ske moaIuck BXOIUT B
CIUIETEHHE, SBIISIOIIEECS YaCThI0 TOMa, B KOTOPOM JIPYTHX CIUICTEHUH HET, WIIH €CIIM OH BOOOIIE
HE BXOJUT B CIUIETCHHUE, YTWINTA ViINUM 3aIyCKaeT ero HeMEJICHHO.

e Ecmu 00bekT sABIsIETCS MOATUCKOM B COCTOSIHUAM reviving, yTHiInTa vinum mpojobKaeT ero
"o)xuBJeHHE" B OTKITIOUEHHOM pexkuMe. [1o 3aBepIueHn 3Toi onepanuy MOAIICK 3aITyCKaeTCsl.

Koraa noauck 3amyckaercst (IEpeBOUTCS B COCTOSHHE UP), yTUIIUTA Vinum aBTOMAaTUYECKH MTPOBEPsIeT
COCTOSIHUE CIUICTEHHSI ¥ TOMA, K KOTOPBIM OH MOXKET NPUHAAIEKATh U H3MEHSIET UX COCTOSIHUE MTPU
HEOOXOIUMOCTH.

Ecan 00beKT aBisieTcst CIUICTCHUECM, KOMaHaa start IMMPOBEPACT COCTOAHUC MMOAUYNHCHHBIX TOAJNCKOB (I/I
CHHeTeHHﬁ, B CjIy4ae TOMa) U 3aIlyCKaeT BCC MOAANCKH, KOTOPBIC MOKHO 3aITyCTUTD.

Jiist 3amycKa CIDIeTeHHs B TOME M3 HECKOJBKUX CILICTCHHUH JaHHBIC TOJKHEI OBITh CKOMPOBAHBI C IPYTOTO
CIUTeTeHUS B ToMe. [10CKONBKY 3a49acTyro ISl 3TOTO TPeOyeTCs MHOTO BpEMEHH, 3TO OOBIYHO JeTacTCs B
(dhoroBOM pexmme. Ecian HeoOX0IMMO T0KIATHCS 3aBEPIICHUS STOU Oepaluu (HarpuMep, SCIid oHa
BBINTOJTHSCTCS B CLIEHAPHUH ), HCIIOTIB3YNUTE OIILIMIO -W.

KomnupoBaHue 1aHHBIX HE TOJIBKO TPeOYyeT MHOT'O BPEMEHH, HO M MOXKET CYIIECTBEHHO Harpy»KaTh CUCTEMY.
MoXHO yKa3zaTh pa3Mep IepeaBaeMoro 0Jioka B OaliTax WM CEKTOPaxX ¢ MOMOIIBIO OIIHUHK -S, ¥ HHTEPBal
(B MUJUIMCEKYHIAX) OXKUAAHHUSI MKy KOMMPOBAHUSIMH KKI0ro 0JI0Ka C OMOIIBI0 onuuy -i. O0e atH
OTILIMH ITO3BOJISIFOT CHU3HUTH HArpy3Ky Ha CUCTEMY.

stop [-f] [ToM | cuieTenue | moaaucK]
Ecmu mapameTps! He yka3zaHBl, KOMaHza stop yIajseT AeMOH siapa vinum 1 octaHaBiuBaeT vinum(4). 3to
MOYKHO CJ/IeNaTh, TOJILKO €CIIM HU OJIMH U3 00BEKTOB HE akTUBeH. B wacTtHocTH, omwms -f He mo3BosIseT
o0oiiti 310 TpeboBanme. OOBIYHO KOMaHIa StOP 3aMUCHIBACT TEKYIIYI0 KOH(PHUTYpaIHio 00paTHO Ha JUCKA
nepe 3aBepuIeHHeM paboThl. DTo OylIeT HEBO3MOXKHO, €CIIH M3MEHEHHS KOH(DUTYpaluy OTKIIFOUYCHBI,
MOATOMY Vinum He OCTaHOBUTCS, €CII U3MEHEHUSI KOHPUTYpalUU OTKIFOYEHBL. DTO MOYXKHO 00OUTH,
yKa3aB oo -f.

Komanna stop MmokeT paboTaTh TOIBKO ecii vinum 051 3arpyskeH kak nqemoH aapa (kld), mockonsky
CTaTHYECKU CKOH(UIypHPOBaHHBIX ApalBep BHIIPY3UTh Henb3sa. Komanaa vinum stop He cpaboraer, eciiu
vinum cKOH(QHUTYpHPOBaH CTATHYECKH.
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Ecm nveHa 00BEKTOB yKa3aHBI, KOMaH/a StOp OTKIIFOYAET JOCTYI K 00bekTaM. Eciii 00 BEKTH IMEIOT
MIOJYMHCHHBIC 00BEKTHI, 3TH OAYNHECHHBIC O0BEKTHI JOIDKHEI OBITH JINOO HE aKTHBHBI (OCTAHOBIICHBI HITH B
COCTOSIHUH OINUOKH), THOO HA/IO YKa3bIBaTh oMMy -I' U -f. DTa KOMaHaa He yaaisieT OOBEKThI U3
KoHurypanun. K HuM MOXKHO OyIeT CHOBa OXYYUTh JOCTYII ITOCTIe KOMaHIBI start.

[To ymonuaHutio yTHiiMTa vinum He OCTaHaBJIMBACT aKTHBHBIC 00BEKTHI. Hanprmep, Henb3st OCTaHOBUTD
CIUIETEHNE, OAKIIOUCHHOE K aKTUBHOMY TOMY, U HEJb3sl OTKJIFOYNTH OTKPBITEINA ToM. Omus -f Tpebyer ot
vinum IpoIycTUTh 3Ty IPOBEPKY U yIAIUTh OOBEKT B JII0OOM cirydae. Mcromnb3yiire 3Ty omiuio
MaKCUMAaJIbHO OCTOPOXHO, U TOJIBKO IOMHS O IOCEICTBUAX: IPU HEKOPPEKTHOM HCIIOJIb30BaHUU OHA
MOJKET MPUBECTH K CEPhE3HOMY MOBPEXKICHUIO JAHHBIX.

stripe [-f] [-n ums] [-v] Auckn
Komanna stripe sBiseTcst ynpoIeHHO! anbTepHaTHBOW KOMaH/E create U CO3IaHUS TOMOB W3
€MHCTBEHHOT'O CIUICTEHU C YepenoBanrneM. PazMep moaarcKoB ompeesnseTcs Kak pa3Mep
MaKCHUMaJIBLHOTO ()parMeHTa CBOOOTHOTO MECTa, TOCTYITHOTO Ha BCEX YKa3aHHBIX JHCKax. PazMep momocsr
(ukcuposas - 279 Koaiir.

OObI4HO KOMaH/a stripe co3aeT Ul TOMa ¥ €ro KOMIIOHEHTOB CTaHAApTHBIE UMeHa. VIMs coCTOUT n3
csioBa "vinum'" u HEOOJIBIIOTO LIENIOro Yucia, Hanpumep, "vinum3". Mo)XHO 33/1aTh HECTAHAAPTHOE UMSI C
MIOMOIIIBIO OMIIMH -1 MM$, YTO IIPHCBAaNBACT yKa3aHHOE UMs1 ToMy. VIMEeHa CIuleTeHui U OAINCKOB
CTpOSTCA Ha OCHOBE NMEHH TOMa CTaHAAPTHBIM 00Pa30oM.

WwmeHa Ut AUCKOB 3aaBaTh HeNb3s. Eciu Aucku yxe ObUTH MPOMHUNNAN3UPOBAHEI KaK TUCKH vinum,
WMs OcTaeTcsl. B mpoTUBHOM citydae, JUCKH MOJTy4atoT UMEHa, HaurHAoIIecs co cioBa "vinumdrive", u
3aKaHYHBaIoIIeecss HeOOIBITUM IIEIBIM YHCIOM, Hanpumep, "vinumdrive7". Kak u B ciydae KoMaHIbI
create, MOXKHO HCIIOJIb30BaTh OMIIHUIO -f 7151 ©IBMEHEHUs IPEeKHET0 UMEeHH. OTIHSI -V UCII0Ib3YeTCs s
MOJTyYEHUS! IeTATBHBIX PE3yIbTaTOB.

Heckompko mpuMepoB HCIIONB30BaHUS 3T KoMaHIs! cM. B pasaene "YIIPOIIEHHOE
KOHOUT'YPUPOBAHUE" Huxe.

YINIPOIMEHHOE KOHOUT'YPUPOBAHUE

B sToM pasnerne omucaH ynpomeHHbIH nHTepdeic A KOHPUTYPHPOBaHUS vinum ¢ TOMOIIBI0 KOMaHA concat,
mirror u stripe. DT KOMaH/bI CO3al0T YA00HbIE KOHDUTYPALMHK JUIS Psifia CTAaHIAPTHBIX CUTYaIUid, HO He
00ecTeunBaroT TaKyI0 THOKOCTh, Kak KOMaHIa create.

Onrcanue STUX KOMaH[T ObLIO MPEACTABICHO BhIlie. BOT psii pUMEpPOB, MOCTPOCHHBIX HA OJTHOM M TOM e Habope
JIUCKOB. YUTHTE, YTO NepBbIil 1ucK, /dev/dalh, - MeHblIe Apyrux. DTO BAMSET HA pa3Mephl MOATUCKOB KaXI0TO
BHJIA.

Bo Bcex cnenyromux npuMepax MCIob3yeTcs -V, YTOObI II0Ka3aTh KOMaH/Ibl, IEpelaBaeMble B CUCTEMY, a TAKXKe
JUIS TIOTy4eHHs1 HH(POPMAIMU O CTPYKType ToMa. be3 onmuu -v 3TH KOMaH/bl HUYETO HE BBIAAIOT.

TowMm ¢ OITHUM KOHKATCHUPOBAHHBLIM CINIETCHUEM

Hcnonp3yiiTe TOM € OHUM KOHKATEHHPOBAHHBIM CIUIETEHUEM JUISI TIOJTyYEHHUs] MAKCUMAJIbHO BO3MOYKHOTO 00heMa
JIMCKOBOM MaMsATH 0e3 0o0ecreyeHns 3aIuThl OT CO0EB IUCKA:
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vinum

-> concat -v /dev/dalh /dev/da2h /dev/da3h /dev/dadh

volume vinumO
plex name vinum0O.pO org concat

drive

vinumdriveO device /dev/dalh

sd name vinum0.p0.s0 drive vinumdriveO size 0

drive

vinumdrivel device /dev/da2h

sd name vinum0.p0.sl drive vinumdrivel size 0

drive

vinumdrive?2 device /dev/da3h

sd name vinum0.p0.s2 drive vinumdrive2 size 0

drive vinumdrive3 device /dev/da4dh
sd name vinumO.p0.s3 drive vinumdrive3 size 0
V vinumO State: up Plexes: 1 Size:
2134 MB
P vinumO.p0 C State: up Subdisks: 4 Size:
2134 MB
S vinumO.p0.s0 State: up D: vinumdrive(O Size:
S vinum0.p0.sl State: up D: vinumdrivel Size:
S vinum0.p0.s2 State: up D: vinumdrive2 Size:
S vinumO.p0.s3 State: up D: vinumdrive3 Size:

414 MB
573 MB
573 MB
573 MB

B Hamem ciryyae UCTIONIB30BaHO BCE MECTO HA BCEX YETHIPEX MUCKAX, YTO Jaio HaM B urore 2134 Mobaiita.

Tom

C OITHUM CIIJIETCHUEM C Y€peaAoBaHUEM

Towm u3 OJHOT'O CIUIETCHUA C YCPCAOBAHUEM MOKET obecneunTs 0osee BBICOKYIO MTPOU3BOAUTCIIBHOCTD, UYEM

KOHKAaTCHUPOBAHHOC CIUIETCHUC, HO OIrPaHUYCHUSA Ha CIIJICTCHHSA C YEPEAOBAHUEM MOTYT IPHUBECTHU K YMCHBIICHUTIO

pasmepa Toma. Takoii ToM ToKe He 00eCTIeuHBaeT 3alUTy OT cOOst AUCKa:

vinum
drive
drive
drive
drive
volume
plex

-> stripe -v /dev/dalh /dev/da2h /dev/da3h /dev/dadh
vinumdriveO device /dev/dalh
vinumdrivel device /dev/da2h
vinumdrive2 device /dev/da3h
vinumdrive3 device /dev/dadh

vinumO

name vinum0.p0 org striped 279k

sd name vinumO.p0.s0 drive vinumdrive0O size 849825b

sd

sd

sd
V vinu
1659 M
P vinu
1659 M
vinu
vinu
vinu
vinu

(92}

0 nwn

name vinum0.p0.sl drive vinumdrivel size 849825b

name vinumO.p0O.s2 drive vinumdrive2 size 849825b

name vinumO.p0.s3 drive vinumdrive3 size 849825b
m0 State: up Plexes: 1 Size:
B
m0.p0 S State: up Subdisks: 4 Size:
B
m0.p0.s0 State: up D: vinumdrive0 Size: 414 MB
m0.p0.sl State: up D: vinumdrivel Size: 414 MB
m0.p0.s2 State: up D: vinumdrive?2 Size: 414 MB
m0.p0.s3 State: up D: vinumdrive3 Size: 414 MB

B aToM cirygae pa3mep MOIIUCKOB OTPAaHUYEH HAUMCHBIINM JOCTYIHBIM JUCKOM, TaK YTO, TIOJTYYHBIIHKCS B
pe3yipTaTe TOM UMeeT pa3mep Bcero 1659 Moaiir.

Tom

Jls mo

vinum
drive
drive
drive
drive
volume
plex
sd
sd
plex
sd
sd
V mirr
1146 M

€ 3ePKaJMPOBaHMeM U3 ABYX KOHKATEeHHPOBAHHBIX CIIETeHUM

BBIICHWA HAAC)KHOCTH MOXXHO HCITIOJIB30BATh 3€pKaHI/IpOBaHHBH71 n KOHKaTeHI/IpOBaHHHﬁ TOM:

-> mirror -v -n mirror /dev/dalh /dev/da2h /dev/da3h /dev/da4dh
vinumdriveO device /dev/dalh
vinumdrivel device /dev/da2h
vinumdrive?2 device /dev/da3h
vinumdrive3 device /dev/daédh

mirror setupstate

name mirror.p0 org concat

name mirror.p0.s0 drive vinumdriveO size 0b
name mirror.p0.sl drive vinumdrive2 size Ob
name mirror.pl org concat

name mirror.pl.s0 drive vinumdrivel size 0b
name mirror.pl.sl drive vinumdrive3 size Ob

or State: up Plexes: 2 Size:

B
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P mirror.p0 C State: up Subdisks: 2 Size:
988 MB

P mirror.pl C State: up Subdisks: 2 Size:

1146 MB

S vinum0.p0.s0 State: up D: vinumdrive0O Size: 414 MB
S vinum0.p0.s2 State: up D: vinumdrive2 Size: 414 MB
S vinum0.p0.sl State: up D: vinumdrivel Size: 414 MB
S vinum0.p0.s3 State: up D: vinumdrive3 Size: 414 MB

B sToMm npumepe sIBHO ykazaHO UMsI ToMa, mirror. [TockoibKy OMH TUCK MEHBINIE APYTHX, ABA CIUICTCHUS UMEIOT
pas3HbIi pa3mep, u mociegane 158 M6ailT Toma He 3amumieHsl OT cOoeB. UTOOBI rapaHTHPOBATH MOJTHYIO
HaJIeKHOCTh B TAKOM CUTYaIlMH, UCTIONL3YHTE KOMaHIy create Juist CO3JaHus ToMa pasMepom 988 MoOaiT.

ToM ¢ 3epkajUpOBaHMeM U3 ABYX CIUIETEHUIl ¢ YepegoBaHUEM

B kauectBe AJIBTCPHATHUBEI, I/ICHOJ'II)3YI>1TC OIIHIO =S IJIA CO3JaHUs 3€PKAJTMPOBAHHOI'O TOMA U3 IBYX CIUICTCHUH C
UepeaOBaHUCM:

vinum -> mirror -v -n raidlO -s /dev/dalh /dev/da2h /dev/da3h /dev/da4dh
drive vinumdrive0O device /dev/dalh
drive vinumdrivel device /dev/da2h
drive vinumdrive2 device /dev/da3h
drive vinumdrive3 device /dev/da4dh
volume raidl0O setupstate
plex name raidl0.p0 org striped 279k
sd name raidl0.p0.s0 drive vinumdriveO size 849825b
sd name raidlO0.p0.sl drive vinumdrive2 size 849825b
plex name raidlO.pl org striped 279k
sd name raidlO.pl.sO drive vinumdrivel size 1173665b
sd name raidlO.pl.sl drive vinumdrive3 size 1173665b

V raidloO State: up Plexes: 2 Size: 1146 MB
P raidl0.p0 S State: up Subdisks: 2 Size:

829 MB

P raidlO.pl S State: up Subdisks: 2 Size:

1146 MB

S raidl0.p0.s0 State: up PO: 0 B Size: 414 MB

S raidl0.p0.sl State: up PO: 279 kB Size: 414 MB

S raidlO0.pl.soO State: up PO: 0 B Size: 573 MB

S raidlO.pl.sl State: up PO: 279 kB Size: 573 MB

B atom CJIydac IoJIE3Has 4aCcTh TOMaA - €II€ MCHBIIE, ITIOCKOJIBKY IIEPBOEC CIIIICTCHNUE ObLIIO YMEHBIICHO 10 pasMepa
CaMOro MaJICHBKOT'O IHCKa.

®AN KOHOUT'YPALIUU

YTunura vinum tpedyer, 4ToObl Bce mapaMmeTpsl KoMaH i create Obuty B (aiiie koHpurypamuu. 3amucu B daiine
KOH(UTYpaIMK ONPE/IENIIOT TOMA, CITIETEHHUS U TOJVIMCKH, K MOTYT OBITh B IPOU3BOJILHOM (hopMare, HO KaxK/iast
3aMKCh OJHKHA OBITH B OTJEIBHOM CTPOKE.

Ennnunsi uamepenust

HexoTopsie napameTps! (aiina KOHPUTYpauH 3aJat0T pasMep (AIHHBI, pa3MepbI M0JI0C). DTH 3HAYEHHU MOXKHO
3a1aBaTh B OaliTax WM ¢ yKa3aHUEM OJHOM U3 CIEeIYIOINX SMHUL H3MEPEHHS:

Yka3bIBaeT, uTO 3HAUYCHUE 33J]aHO B CEKTOpax 1o 512 6aiToB.
Yka3bIBaeT, 4TO 3HAUCHUE 3a7aH0 B kuyobaitax (1024 Gaiita).
Yka3pIBaeT, 4TO 3HAUCHUE 33jaH0 B Meradaiirax (1048576 GaiiToB).
Yka3bIBaeT, uTO 3HAUCHUE 33JjaH0 B ruradaiTax (1073741824 Oaiira).

WEWW
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b HUcnons3yercs ms coBmectumoctd ¢ VERITAS. YkaspiBaer, 4To 3HaUeHHE 3aJaHO B OIoKax 1mo 512
0aiiToB. ITO COKpaIIeHNe HEOOHO3HAYHO, TIOCKOIIBKY CIOBO "OJOK" MCIOIB3YETCsI B Pa3HBIX CMBICTAX, H
€ro UCIOJb30BaHUE HE PEKOMEHyeTcs. Vconb3yiiTe enuHuIly U3MEpeHus 's'.

Hanpumep, 3Hauenue 16777216 GaiiToB MOXKHO Takxke 3anucarhb kak 16m, 16384k nim 32768s.

Daityn KOHPUTYpaIN MOKET COAEPKATh CICAYIONIHE 3aINCH:

drive umMs1 MMsi_ycTpoiicTBa [omuuu]
Omnpenenster muck. Iloanep>KUBatOTCs CIIETyOINE OTIIHH:
device nms_ycTpoiicTBa
3amaeT ycTpoOWCTBO, HAa KOTOPOM HaxoxuTes 1uck. MMsi_ycTpoiicTBa JOMKHO OBITh IMEHEM pa3zena
JcKa, Harpumep, /dev/dale nnu /dev/ad3s2h, aTo ycTpoiicTBo 10/mKHO OBITH THIA Vinum. He

n.n

UCTIONBYHTE pasnen "¢, KOTOPhIH 3ape3epBUPOBAH JUIS IPECTaBICHNUS BCETO JHCKA.

hotspare
Omnpenenser TUCK Kak auck "ropsiueii 3amensl” ("hot spare” drive), KOTOpbIit peaHA3HAYEH LIS
ABTOMATHYECKOM 3aMEHBI COOHHOTO JHCKa. Y THIIMTA Vinum He MO3BOJISIET CIOIB30BATh STOT JHUCK I
TMOOBIX APYTUX LeNeil. B uacTHOCTH, Ha HEM HeTb3sl CO3/1aBaTh MOUINCKH. DTa BO3MOXHOCTh €IIIe He
TMIOJTHOCTBIO PEATM30BaHA.

volume ums [onuuu]
OmnpenernsieT TOM ¢ yKa3aHHBIM HMeHeM. [1011ep>KUBatOTCsI CIIETyOIINE OITIIUH:
plex umsi_cnierenus
Jlo6asseT ykazaHHOE CIieTeHne K ToMy. Eciu M criieteHunst yka3aHo Kak *, yruiura vinum Oyzaer
MCKAaTh ONpe/eICHNE CIUIETCHNUS B CIIEYyOLIeH 3amicu (aiiiia KOHQUTYpalyy MocIIe ONpeelICHNs] ToMa.

readpol npaBuJio

3amaet npasuno umenus (read policy) st Toma. B kauecTBe mpaBriia MOXHO YKa3bIBaTh 3HaucHHE round
nnu prefer MMs_NpeANOYTHTENIbHOI0_CIUIeTeHHMs. Y THINTA Vinum yZOBIETBOPSET 3alIPOCH] Ha YTCHHE
TOJIBKO € OJJHOTO U3 crieTeHui. [IpaBusio ureHus round o3HayaeT, YTO KaxKJ0€ MOCIeAyIoLIee YTeHUE
JIOJDKHO BBITIONTHATHCS C IPYTOTO CIUIETeHUS, HuKindecku. [IpaBuno urenus prefer tTpeOyeT BBITOTHAT
YTEHUE KaKABIA pa3 ¢ SBHO YKa3aHHOTO CIUICTCHUSI.

setupstate

IIpu cozanus ToMa U3 HECKOJIBKUX CIJIETEHUH MPEeATNoaraTh, YTO COAECPIKUMOE BCEX CIJIETEHUH
cornmacoBaHo. OOBIYHO 3TO HE TaK, IIO3TOMY CTaHIAPTHO yTHIINTA ViNUM YCTaHABIMBACT JJISI BCEX
CIUIETEeHUH, KpoMme TiepBoro, coctosiue faulty. Vcnonb3yiite komany start, 4To0bl CHauaa MpUBECTH UX
B COIJIACOBAHHOE COCTOSIHUE. B cilydyae KOHKaTCHUPOBAHHBIX CIUIETEHUN U CIUIETEHUN C YEPEIOBAHUEM,
OJTHAKO, OCTABJICHUE CILICTEHUI1 B HECOITIACOBAHHOM COCTOSIHMU OOBIYHO HE BBI3BIBACT MPOOJIEM: TIPH
UCIIONIb30BAaHUH TOMA JUIsl CO3/1aHMs (hailJIOBOI CHCTEMBI WITH pa3jielia MOAKAYKH MPEeKHee COACPKIMOE
JIMICKOB OOBIYHO HE MPE/CTABIACT HHTEPECA, TIO3TOMY HCXOIHYIO COTJIACOBAHHOCTH MOXKHO
IPOUTrHOPUPOBaTh. Eciy BbI TOTOBEI MONWTH HA 3TOT PUCK, UCIOIB3YHTE KIIHOYEBO CIOBO setupstate. OHO
IIPUMEHSAETCS TONBKO K CIIETEHUAM, OIPEAEICHHBIM HEMOCPEACTBEHHO II0CIE€ COOTBETCTBYIOIIETO TOMA B
¢aiine konpurypanuu. [Ipn noGaBneHun CrjieTeHNH K TOMY B AajbHEHIIEM, HX HEOOXOIMMO
HHTETPUPOBATE BPYYHYIO € IIOMOIIBI0 KOMaH/EI start.

Vurure, uro nns cruietennid Tuna RAID-5 Hago 006s3aTenbHO HCTIOIB30BaTh KOMaH Iy init: nHade mpu c6oe
OJTHOTO M3 MOJIIUCKOB MPOU30UIET CYIIECTBEHHOE MOBPEK/ICHUE TaHHbIX.

plex [onmuu]
Omnpenensier crierenue. B otimgne ot ToMa, UMS CIDIETEHHS 3aJaBaTh He o0s3atensHo. [lognepxuBarorces
CJEeyIOIIKE OILUU:
name MMsi_CIJIeTCHUS
3amaer UM CIUIETEHUS. Y UTUTE, YTO KIIFOYEBOE CIIOBO Name HAI0 00s3aTeIbHO HCIOIh30BaTh IPH
MMEHOBAHMUHU CIUIETEHUS WU MOIINCKA.

org opraHusanusi [pazmMep_nosochi|

3amaeT opraHU3aIMIo CIJIETCHNUS. B KauecTBe OpraHu3anuu MOXXeT OBITh 33/1aHO OAHO U3 3HAYCHUH
concat, striped wiu raidS. [{ns cruterenuii Tuna striped u raid5 Heo6xoaMMo yka3eIBaTh apameTp
pa3Mep_Io0JIOCHI, @ BOT /ISl CIUICTEHHS TUIIA concat ero yKas3bIBaTh Hesb3s. s cruieteHns Tuna striped
3HauYEHHE pa3Mep_II0J10ChI 331aeT MUPUHY KaxXJ0H moaocsl. s criereHus tuna raidS oxo 3anaer
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pasMep rpynisbl. I pynna - 3T0 4acTh CIUIETEHUSI, XpaHsIas OUThl YETHOCTH Ha OJTHOM M TOM K€ TIOJ/IUCKE.
Pa3mep crrereHns qomkeH OBITh KpaTeH pa3Mepy TPpyMIbl (IpYTUMH CJIOBaMH, Pe3yiIbTaT JeCHUS
pa3Mepa CIUIETEHHS Ha pa3Mep MOJIOCH! JOIDKEH ObITh LEeIbIM YHCIIOM), a pa3sMep IPYIIIbI JOJDKEH OBbITh
KpaTeH pa3Mepy cekropa mucka (512 6aiToB).

Jnist onTUManbHON MPOM3BOANTEIBHOCTH HOJIOCH! JOJDKHBI OBITH pa3MepoM MUHUMYM 128 KoaiiT:
MEHBIINI pa3Mep IPUBEJET K CYLIECTBEHHOMY YBEJIMYEHHIO KOJIMYECTBA ONepaliii BBO/IA/BHIBO/IA U3-32
pacrpe/ieneHus OTASIbHBIX 3alIPOCOB MO HECKONBKUM AUCKaM. [IoBBIIIIeHHEe TPON3BOAUTEILHOCTH U3-3a
YBEIIMYCHHUA KOJINYCCTBA OJHOBPEMEHHBIX II€PEAaY, BBI3SBAHHOC TaKUM PACIIPCACIICHUEM, HE
CKOMIICHCUPYET NaACHNE MMPOU3BOAUTCIIBHOCTH B CBA3U C NJOIMMOJHUTEIbHBIMU 3aACPKKaAMU. XOpOLHCﬁ
pexomeHanyelt Oynet BRIOUpaTh pa3Mep MoJIOCk B auama3one ot 256 Koaitr g0 512 Koaiit. Creneneit
JBOMKH IPH 3TOM, OJJHAKO, JIyUIlI€ N30€raTh: OOBITHO OHU MPUBOT K Pa3MELICHHUIO BCEX CyNEepOIOKOB Ha
MIEPBOM ITOAMCKE. YTIPOIIEHHBIE KOMaH/IbI HCTIONB3YIOT pa3mMep noiockl 279 Koaiit, uTo maeT pasymHoe
pacmpeseneHne cynepoIoKoB.

Crurerenue ¢ YEpCAOBAHUEM TOJDKHO UMETH MUHHUMYM J1Ba MMOJIUCKA (I/IHa‘[e OTO MPOCTO
KOHKaTEHUPOBAHHOE CIUIETEHUE), TpHUIEM, OJMHAKOBOTO pazmepa. Cruerenne tuna RAID-5 nomkHo
MMETh KaK MUHUMYM TPH NOJIMCKA, IPUYEM, OIMHAKOBOro pasMepa. [Ipakruuecku crerenue tuna RAID-
5 MOJDKHO BKJIIOYATh HE MEHEE S5 MOIINCKOB.

volume umsi_toma
JloGaBnsieT cruieTeHne K ykazaHHOMY ToMy. Ecii kirroueBoe ciioBo volume He ykazaHo, CIuieTeHne Oyaer
J00aBJIEHO K MMOCJIEHEMY TOMY, YIOMHHABIIEMYCs B (haiiyie KOHDUTyparuy.

sd uMA_noaaucKa cMeleHne
JobaBisieT yka3aHHBIA MOMINCK K CITICTCHHUIO C YKa3aHHOTO CMEIeHHSI.
subdisk [ommuu]
Omnpenemnsietr nomuck. [Tomaep:kuBarOTCs CIEAYIOMINE OIIHH:
name uMs
3amaetT UMA TOIANCKA. 3a/1aBaTh UMS I TOAMCKA He 00s3aTensHO - cM. pasaen "IMEHOBAHUE
OBBEKTOB" Brllie. YUTHTE, UTO €CJIH HEOOXOIUMO 3a4aTh UM TOJINCKA, KIIOYEBOE CJI0BO Name
yKa3bIBaTh 00513aTEIIbHO.

plexoffset cmemenue

3amaeT HAYAIbHOE CMEIICHHE TIOTUCKA B CIUIETCHUH. EClii cMelieHre He yKa3aHo, YTIINTa vinum
BBIJICJIICT MECTO Cpa3y MOC/e MPEAbIAYIIEro MOAIUCKA, SCITU OH YKe ObLI ONpEIe/ICH, K C Havaia
CIINICTCHHSA B HpOTI/IBHOM cnyllae.

driveoffset cMemenune
3a)1aeT Ha4YaJIbHOC CMCIIICHUE IMOAANUCKA HAa JUCKE. Ecmn CMeElIeHue HEC 3a1aHO0, vinum BBIACIISICT HepBLIﬁ
e (hparMeHT cBOOOTHOTO MecTa JIOCTaTOYHOTO pazMmepa (cM. length) Ha mucke.

length nimua

3amaer "mmHY" (pa3Mep) MoIANCKA. DTO KIIIOYEBOE CIOBO YKa3bIBaTh 00s13aTebHO. CTaHAapTHOTO
3HAYCHUS HET, HO MOXKHO yKa3aTh 3HaueHue 0 - OHO 03HadaeT "HCIoIb30BaTh CaMbIi OOIBIION (parMeHT
cBoOoTHOTO MecTa Ha aucke". Eciu muck mycToi, 3To 03HaYaeT, 4To Ui ITOAIUCKa OYAeT HCIOIb30BaH
Bech anck. KiroueBoe ciioBo length MoxxHO cokpaats 10 len.

plex ciierenue
3amaeT crieTeHne, KOTOpOMY IPHHAUIEKHUT MOJIUCK. 110 yMOIT9aHuIo, MOINCK MTPUHAIICKUT
MIOCJICTHEMY OIIPEAEIEHHOMY CIUICTEHHIO.

drive muck

3amaer AMCK, HA KOTOPOM HaXOAUTCS MOAANCK. [1o yMogaHHI0, MOJANCK HAXOJUTCS Ha TIOCICIHEM
YKa3aHHOM JIUCKE.

retryerrors

Yka3bpIBaeT, 4To MOJINCK HE JOIDKEH OTKIIFOYAThHCS B CIIydae HEBOCCTAHOBHUMBIX OmHO0K. OOBIYHO vinum
MPY BO3HUKHOBEHHH TAKUX OIIUOOK JEJIaeT BECh MOIUCK HEJOCTYTHBIM.

MMPUMEP ®ANJIA KOHOUTYPAIIUU
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# Hpumep darna xkoudurypaumm vinum
#
# Hamm muckum
drive drivel device /dev/dalh
drive drive2 device /dev/da2h
drive drive3 device /dev/da3h
drive drived device /dev/dadh
drive drive5 device /dev/da5h
drive drive6 device /dev/da6h
# ToM M3 OOHOTO CIUIETEHMS C 4YepenoBaHMEM
volume tinyvol
plex org striped 279k
sd length 64m drive drive2
sd length 64m drive drived
volume stripe
plex org striped 279k
sd length 512m drive drive2
sd length 512m drive drive4
# IBa cruleTenus
volume concat
plex org concat
sd length 100m drive drive2
sd length 50m drive drived
plex org concat
sd length 150m drive drive4
# ToM M3 OOHOTO CIUIETEHMS C UYepenoBaHMEM M ONHOT'O KOHKATEHMPOBAHHOTO

volume strcon
plex org striped 279k
sd length 100m drive drive2
sd length 100m drive drived
plex org concat
sd length 150m drive drive2
sd length 50m drive drived
# Tom w3 crjeTeHus Tuna RAID-5 u CojieTeHus C uepernoBaHVeM
# ObpaTuTe BHMMaHMEe, UTO cnjeTenme RAID-5 mjmHee Ha
# omuH nommMCK
volume volb
plex org striped 491k
sd length 1000m drive drive2
sd length 1000m drive drive4
plex org raid5 273k
sd length 500m drive drivel
sd length 500m drive drive2
sd length 500m drive drive3
sd length 500m drive drived
sd length 500m drive driveb

IMPUHLIMUIIBI PASMEINEHUSA TUCKOB

Jucku vinum B HacrosIiee BpeMs SBISIOTCS pa3zaenamu auckoB BSD. OHu nomkHBI ObITH THIA Vinum, 4TOOBI
MPEJOTBPATUTh EPe3ankch JAHHBIX, UCTIOJIB3YEMBbIX JJIS APYTUX Lenel. [ n3MeHeHus onpeeneHus TUa
pa3zena ucrnone3yiire komanay disklabel -e. Hmxe npencrasneno tTunmnaHoe pa3dreHne AUCKa Ha pa3Ieisbl,
Bel1aBaemoe disklabel(8):

8 partitions:

# size offset fstype [fsize bsize bps/cpg]
a: 81920 344064 4.2BSD 0 0 0 # (Cyl. 240*- 297%*)
b: 262144 81920 swap # (Cyl. 57*- 240%*)
c: 4226725 0 unused 0 0 # (Cyl.0 - 2955%)
e: 81920 0 4.2BSD 0 0 0 # (Cyl.0 - 57%)
f: 1900000 425984 4.2BSD 0 0 0 # (Cyl. 297*- 1626%*)
g: 1900741 2325984 vinum 0 0 0 # (Cyl. 1626*- 2955%)

B sTom npumepe, pa3zen "g" MOXKeT UCIIONIB30BaThCS Kak pasnen vinum. Pasmens "a", "e" u "f" Moryt
UCIIOJIB30BaThCs IS co3anus (aitnoBeix cucteMm UFS wnn kak pasgensl ced. Pasgen "b" sBisiercs pasaenom
MOJKAYKH, a pa3aen "¢" mpeacTaBisieT Bech AUCK B IIETIOM M HE IOJDKEH HCIIONB30BAThCS IS TIOOBIX IPYTUX IENeH.

YTunuTa vinum ncronb3yeT nepBbie 265 CEKTOPOB KKAOTO pasjesna sl HHPopMannuu 0 KOH(GUTyparuy, Imo3ToMy
MaKCHMaJIbHBIH pa3Mep mojyincka Oyner Ha 265 ceKTOpOB MEHbIIIE, 4eM 00BEM JTUCKA.

KYPHAJBHBIN ®ANJI
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YTunura vinum noiepKuBaeT JKypHaJIbHEIA (aii, mo ymMordanuto - /var/log/vinum_history, B koTopsrii oHa
3aIiChIBacT BINOJIHEHHBIE KOMaHAbl vinum. Vimst aToro (aiiia MOXKHO U3MEHUTH ITyTEM yCTAaHOBKH
COOTBETCTBYIOIIETO 3HaueHus mepeMeHHoi cpenst VINUM_HISTORY.

[Nepen xaxabIM cOOOIIEHNEM B JKypHAIILHOM (haiine ykaspiBaeTcs nata u BpeMs. CtanaaptHblil popmar - "%e %ob
%Y Y%H:%M:%S". [TonpobHee 0 cTpoke Gopmara cM. Ha CTPAHUIIE CIIPABOYHOTO PyKOBOICTBA strftime(3).
HecrannapTasiit popmar MoxHo 3a1aTh B iepemenHoi cpeasl VINUM_DATEFORMAT.

KAK HACTPOUTH VINUM

B atom pasacic npeacTaBJICHbl MPAKTUYCCKUEC COBETHI 110 MCIIOJIB30BAHUIO vinum B cucreme.
F}]e pasMemiaTb JaHHbIC

[Ipexne Bcero, HafO PELINTS, TIE pa3MeIlaTh JaHHbIe. Heo0X0qMMo BBIIETNTH pa3/ielibl ANCKA CIIEIHAIBHO JIIs
vinum. 3To JOKHBI OBITh UMEHHO pa3JieNbl, a He yCTPOICTBA B 1I€7I0M; HEJb3s HCIOIh30BaTh Takxke pa3zaern "¢
Hanpumep, npexpacHo nogxonat umeHa ycrpoiicts /dev/dale mmu /dev/ad3s4a. He moaxonsat ycrpoiictsa /dev/dal
1 /dev/da0s1, mockoJIbKY MPEACTABISIOT JUCK B IIETIOM, a HE pasfien, a Takoke paszen /dev/adl e, mpeacrapnstoniuit
JIICK B IICJIOM - OH JI0JDKeH ObITh Tuna unused. [Ipumepst cum. Boime B pazaene IPHHITUIIBI PASMEINEHUA
JTUCKOB.

IIpoexTpoBaHue TOMOB
Hactpoiika TOMOB vinum 3aBUCHUT OT IOCTaBJICHHBIX IIeJiei. ECTh HECKOBKO BAPHAHTOB:

1. Moxer nmorpedoBaThCst 00bEANHUTH HECKOJIBKO HEOOJIBIINX AUCKOB sl OTy4YeHus (ailioBoi cucTeMbl
JIOCTaTO4YHOTO paszMmepa. Hampumep, npu HamMuuu 1siTH HEeOOJBIINX AUCKOB, €CIIN HEOO0XO0MMO
UCIIOJIb30BaTh BCE AUCKOBOE MPOCTPAHCTBO KaK OJUH TOM, MOXKHO CO3JaTh KOHQHUIYpalMOHHBIH (aiii
CJIEIyIOIIEro BUA:

2 drive dl device /dev/dale
3 drive d2 device /dev/da3e
4. drive d3 device /dev/dade
5. drive d4 device /dev/dabe
6 drive d5 device /dev/dabe
7 volume bigger
8 plex org concat

9. sd length 0 drive dil
10. sd length 0 drive d2
11. sd length 0 drive d3
12. sd length 0 drive d4
13. sd length 0 drive d5

B nannoM ciydae qyiriHa IOJAMCKOB 3aaeTcs Kak 0, 4To 03HavaeT "MCIoIb30BaThCS CaMbIi OOJIBITON
(hparMeHT CBOOOIHOTO MeCTa, KOTOPBIHM yacTcs HaWTH Ha aucke". Ecian moainck - eIMHCTBEHHBIH Ha
JIACKe, TIOJ] Hero OyJIeT UCTIONIb30BaThCs BCE CBOOOTHOE MECTO.

14. MoxHo HacTpauBaTh Vinum sl IOTydYeHHs JONONHUTEILHOH 3aIMThI OT ¢c60EB AUCKOB. [l 3TOro
MOJKHO UCIIOJIb30BaTh JT100 KoHpuUryparwo RAID-1, KoTOpyIo Takke Ha3bIBaIOT "'3epKaIupoBaHue’, THOO
koHpurypamuio RAID-5, ¢ butamu 4eTHOCTH.
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15.

J1s1 HacTpOMKM 3epKallupoBaHus CO3JaiiTe HECKOJIBKO CIUIETeHU B ToMe. Hanpumep, i coznanus
3epKaJIMPOBAHHOTO TOMa pazMepoM 2 ['0aiiTa MOXKHO HCHONB30BATh CICAYIONMNA (ailil KOHPHUTYpaInu:

drive dl device /dev/daZe
drive d2 device /dev/da3e
volume mirror
plex org concat
sd length 2g drive dl
plex org concat
sd length 2g drive d2

[Ipu co3panuy TUCKOB € 3ePKAIMPOBAHIEM BaXKHO yOEIUTHCS, YTO JAHHBIE KaXK/IOTO CIIETEHUS HAaXOJSITCS
Ha IpyroM (HHU3NIEeCKOM JUCKe, YTOOBI qpaiiBep vinum Mor obpamaTbes KO BceMy apecCHOMY
NPOCTPAHCTBY TOMA JIakKe P cO0e OTHOTO TUCKA. YUTHUTE, YTO JUIs KKIOTO CIUICTSHUS OTpedyeTcs
CTOJIBKO K€ MECTa, CKOJIBKO M UL BCEI0 TOMa: B HAIlIeM IIpUMepe ToM uMeeT pazmep 2 ['Oaiira, mostomy
KaXKJI0€ CIUIeTeHUE (M KaXKIbIi MOJIICK) JOJDKHBI OBITh pazMepoM 2 ['0aiita, Tak 4To BCEro Ha JUCKaX
Oyzer ucronp3oBaHo 4 ['GaiiTa.

Jnst Hactpoiiku maccuBa RAID-5 coznaiite ogno cruiereHue tuna raidS. Hanpumep, ans co3panust
9KBUBAJICHTHOTO TOMa pazMepoM 2 ['6aiiTa, ocTaromerocst paboTocrocoOHbIM IPH ¢O0E OJTHOTO JMCKA,
MOJKHO UCIIOJIb30BaTh CIICAYIONINI (aiiia KOHPUTYparuu:

drive dl device /dev/daZe
drive d2 device /dev/da3e
drive d3 device /dev/dade
drive d4 device /dev/dabe
drive d5 device /dev/dab6e
volume raid
plex org raid5 433k
sd length 512m drive dl
sd length 512m drive d2
sd length 512m drive d3
sd length 512m drive d4
sd length 512m drive d5

Cruterenust Tuna RAID-5 TpeOyroT MUHUMYM TpeX MOJIMCKOB, OJIMH M3 KOTOPBIX UCITIONB3YETCS LIS
XpaHeHHs: HHPOPMaIMK O YETHOCTH U JUla XpaHEHHMs! ITaHHBIX He AocTyreH. YeM OoJblie AUCKOB
UCIIOJIb3YETCsl, TEM OOJIbINAst JOJISl TUCKOBOT'O MMPOCTPHACTBA MOJKET MCIIOIB30BATHCS ISl XpAaHEHHS
cOOCTBEHHO JIaHHBIX. B HareM nmpumepe cymMmMapHo ucnoib3yercs 2,5 I'0aiita o cpaBHeHwuo ¢ 4
['GaliTamu B KOH(Urypauu ¢ 3epKalupoBaHueM. Eciiu nmpuaeTcs UCronbp30BaTh BCEro TpU AUCKa, JUIs
XpaHeHus ToH ke nHpopmanuu notpedyercs 3 '6aiita, HanpumMep:

drive dl device /dev/daZe
drive d2 device /dev/da3e
drive d3 device /dev/dade
volume raid
plex org raid5 433k
sd length 1lg drive dl
sd length 1g drive d2
sd length 1lg drive d3

Kak v npu co3/1aHUU JUCKOB C 3epKATUPOBAHUEM, BAXKHO MPOBEPUTH, YTO JAHHBIE KAXK/IOTO MOJINCKA
HAXOATCS HA APYroM (PU3HMUYECKOM JHCKE, YTOOBI JpaifBep vinum MOT MOJyYHUTh JOCTYI KO BCEMY
a[PeCOHMY MPOCTPAHCTBY TOMA J[aXKe Mpu cO0e OHOTO JHCKA.

MOo>KHO HacTpPOHUTH vinum i 00ecIedeHIsI OTHOBPEMEHHOTO AOCTyIa K (haiiioBoit cucteMe OOIbIIero
KOJIMYECTBA MONIb30BaTeneid. Bo MHOTHX ciydasx, JOCTy K (aifioBOi cHCTeMe OTpaHUIUBACTCS
CKOPOCTHIO AHCKa. Pacmpenenss ToM 1Mo HeCKOJIBKUM JTUCKaM, MOXKHO YBEIUIHUTH IPOITYCKHYIO
CIOCOOHOCTH MPH MHOTOIOIB30BATEIECKOM JJOCTYIIE. ITOT METOJI JaeT MUHUMAJIbHBIC TPEUMYIIICCTBA HIIH
BOOOIIE HE TaeT MPEUMYIIECTB, €CIH MPOIECCH 00PAIIAIOTCS K AUCKAM 10 OJHOMY. Y THJINTA vinum
HCIIONB3YET METO/I TIOJ] Ha3BaHUeM "depenoBaHue" (HHOTAa COOTBETCTBYIOMINI MacCHB Ha3pBatoT RAID-0)
JUTSA YBEITHMYICHUS OTHOBpEeMeHHOCTH TIpH noctyre. ms RAID-0 cOuBaer ¢ Tonky: yepeioBaHHE HE
of0ecrieunBacT HU U30BITOYHOCTH, HU MOBBIIIEHHON HAACKHOCTH. DAaKTHUECKH, OHO CHHYKAET HAIEKHOCTh,
MOCKOJIBKY COOM €TMHCTBEHHOTO JTUCKA JIeNIaeT OECIOIC3HBIM BECh TOM, H YeM OOJIBIIE JUCKOB BXOJUT B
TOM, TeM OOJIBIIE BEPOATHOCTbD, YTO HA OJHOM M3 HUX MPOU30MICT COOH.
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Jis peanuzanuy yepeioBaHNs HCIIONB3yHTE CIUIETCHHE C YepeOBaHUEM:

drive dl device /dev/dale
drive d2 device /dev/da3e
drive d3 device /dev/dade
drive d4 device /dev/dabe
volume raid
plex org striped 433k
sd length 512m drive dl
sd length 512m drive d2
sd length 512m drive d3
sd length 512m drive d4

CrereHue ¢ YEpCAOBAHUEM NOJKHO COCTOATH, KAK MUHUMYM, U3 ABYX NOJJUCKOB, HO ITOBBIIIICHUE
IMPONU3BOJUTECIIBHOCTU 6y)Z[CT 0oJIbIIIE IIpyu YBEJIMYCHHUU KOJINYCCTBA JUCKOB.

16. MoXHO HOMBITATCS MONYYUTh IydIlee U3 ABYX MUPOB U 0OECNEUUTh KaK 3alllUTy OT cO0eB, TaK U
BBICOKYIO MPOHM3BOTUTEIBHOCTE. COOTBETCTBYIONIMI MaCCUB MHOTIA Ha3biBaloT RAID-10 (koMOuHaIms
RAID-1 u RAID-0), X0Ts 1 3TO M5 cOUBaeT ¢ TONKYy. MOXKHO peann3oBaTh TaKOW MaccHB vinum c
TIOMOIIIBIO CIIEAYIONIETo (aiiia KOHPHUTYpaIIHH:

17. drive dl device /dev/da2e
18. drive d2 device /dev/da3e
19. drive d3 device /dev/dade
20. drive d4 device /dev/da5e
21. volume raid setupstate
22 . plex org striped 433k

23. sd length 512m drive dl
24. sd length 512m drive d2
25. sd length 512m drive d3
26. sd length 512m drive d4
27. plex org striped 433k

28. sd length 512m drive d4
29. sd length 512m drive d3
30. sd length 512m drive d2
31. sd length 512m drive dl

B n1aHHOM cityyae CIjIeTeHHsI COCAaHbI C YePEIOBAHUEM, YTO MOBBIIIACT MPOU3BOAUTEIBHOCTD, & TO, YTO HX
JIBa, TIOBBIIIACT HAJCKHOCTh. OOpaTHTE BHUMAHKE, YTO B TOM MPUMEPE MOAJUCKH BTOPOTO CIUICTCHHS
WIYT B MOPSIKE, TPOTHBOIOIOKHOM MEPBOMY CIUIETEHHIO. DTO CIIETaHO U3 COOOpaKECHUIA
MPOU3BOUTEILHOCTH, KOTOPBIE 00CyxaaroTest najiee. Kpome toro, onpeaeneHue Toma BKIKYaeT
KJIFOYEBOE CIIOBO setupstate, YTO rapaHTHPYET 3aITyCK BCEX CIUIETEHHH Cpasy IMOCIe CO3/IaHMsl.

Co3nanue TOMOB

[Tocne co3nanust HEOOXOAUMBIX (haiinoB KOH(UTYpalUHU 3allyCTHTE vinum U co3jaiite ToMa. B cienyromem
npuMepe KoHpurypars 3agana B daiine configfile:

# vinum create -v configfile
1: drive dl device /dev/da2e
2: drive d2 device /dev/da3e
3: volume mirror
4: plex org concat
5: sd length 2g drive dl
6 plex org concat
7 sd length 2g drive d2
Configuration summary

Drives: 2 (4 configured)
Volumes: 1 (4 configured)
Plexes: 2 (8 configured)
Subdisks: 2 (16 configured)
Drive dl: Device /dev/daZe

Created on vinum.lemis.com at Tue Mar 23 12:30:31 1999
Config last updated Tue Mar 23 14:30:32 1999

Size: 60105216000 bytes (57320 MB)

Used: 2147619328 bytes (2048 MB)

Available: 57957596672 bytes (55272 MB)
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State: up
Last error: none
Drive d2: Device /dev/da3e
Created on vinum.lemis.com at Tue Mar 23 12:30:32 1999
Config last updated Tue Mar 23 14:30:33 1999
Size: 60105216000 bytes (57320 MB)
Used: 2147619328 bytes (2048 MB)
Available: 57957596672 bytes (55272 MB)
State: up
Last error: none

Volume mirror: Size: 2147483648 bytes (2048 MB)

State: up
Flags:
2 plexes
Read policy: round robin
Plex mirror.p0O: Size: 2147483648 bytes (2048 MB)
Subdisks:1
State: up

Organization: concat
Part of volume mirror

Plex mirror.pl: Size: 2147483648 bytes (2048 MB)
Subdisks:1
State: up

Organization: concat
Part of volume mirror

Subdisk mirror.p0.s0:
Size: 2147483648 bytes (2048 MB)
State: up
Plex mirror.p0 at offset O
Subdisk mirror.pl.sO:
Size: 2147483648 bytes (2048 MB)
State: up
Plex mirror.pl at offset 0

Omnuust -v TpedyeT OT yTWIMTHI Vinum BbIIaBaTh cojepxumoe (aiisia 1o xoxy KoHpurypuposanus. Janee ona
BbITaeT HHPOPMAIIHIO O TeKyIIeH KOH(PUTypanuy B TOM ke opmaTe, 9To 1 Komanza list -v.

Co3panue JONOJHUTEILHBIX TOMOB

ITocne co3manus TOMOB vinum, apaiiBep vinum OTCIEKHBAET X COCTOSHHE B CBOMX BHYTPEHHHX (haiimax
KoH(urypanuu. CHOBa CO3/1aBaTh UX HE MPHUICTCA. B 4aCTHOCTH, TPy TOBTOPHOM BBIITOJTHCHUN KOMAHIBI create
OyIyT CO3IIaHBI TOTIOJIHUTEIBHBIC O0BEKTHI:

# vinum create sampleconfig
Configuration summary

Drives: 2 (4 configured)

Volumes: 1 (4 configured)

Plexes: 4 (8 configured)

Subdisks: 4 (16 configured)

D dl State: up Device /dev/dale Avail: 53224/57320 MB (92%)
D d2 State: up Device /dev/da3e Avail: 53224/57320 MB (92%)
V mirror State: up Plexes: 4 Size: 2048 MB

P mirror.p0 C State: up Subdisks: 1 Size: 2048 MB

P mirror.pl C State: up Subdisks: 1 Size: 2048 MB

P mirror.p2 C State: up Subdisks: 1 Size: 2048 MB

P mirror.p3 C State: up Subdisks: 1 Size: 2048 MB

S mirror.p0.s0 State: up PO:0 B Size: 2048 MB

S mirror.pl.sO State: up PO:0 B Size: 2048 MB

S mirror.p2.s0 State: up PO:0 B Size: 2048 MB

S mirror.p3.s0 State: up PO:0 B Size: 2048 MB

Kak moxkasbIBaet 3TOT pumep (Ha 3TOT pa3 jpobasnena omnuus -f), MTOBTOPHOE BBINOJIHEHNE KOMaH/bI create
MPUBEJIO K CO3/IaHMIO YEThIPEX HOBBIX CIUIETEHHI, KaX10€ - C HOBBIM MOAANCKOM. Eciii He00X0AnoM co3/1aTh
JIpyrHe ToMa, co3JiaiTe it HUX HOBbIe (aiisibl KoH(uryawu. B HUX He 00s3aTeNbHO 33/1aBaTh JIUCKH, O KOTOPBIX
JipaiiBep vinum yxe 3HaeT. Hanpumep, 1u1st co3nanus Toma raid Ha yeTsipex quckax, /dev/dale, /dev/da2e, /
dev/da3e u /dev/dade, 1OCTaTOYHO YIIOMSHYTH JIBa OCTABIIUXCS:
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drive d3 device /dev/dale

drive d4 device /dev/dade

volume raid

plex org raid5 433k

sd size 2g drive dl
sd size 2g drive d2
sd size 2g drive d3
sd size 2g drive d4

C nomo1ukto 3toro Qaiiyia KoHGUTypanuy Mbl IOy IHM:

# vinum create newconfig
Configuration summary

Drives: 4 (4 configured)

Volumes: 2 (4 configured)

Plexes: 5 (8 configured)

Subdisks: 8 (16 configured)

D dl State: up Device /dev/daZle Avail: 51176/57320 MB (89%)
D d2 State: up Device /dev/da3e Avail: 53220/57320 MB (89%)
D d3 State: up Device /dev/dale Avail: 53224/57320 MB (92%)
D d4 State: up Device /dev/dade Avail: 53224/57320 MB (92%)
V mirror State: down Plexes: 4 Size: 2048 MB

V raid State: down Plexes: 1 Size: 6144 MB
P mirror.p0 C State: init Subdisks: 1 Size: 2048 MB

P mirror.pl C State: init Subdisks: 1 Size: 2048 MB

P mirror.p2 C State: init Subdisks: 1 Size: 2048 MB

P mirror.p3 C State: init Subdisks: 1 Size: 2048 MB

P raid.pO R5 State: init Subdisks: 4 Size: 6144 MB

S mirror.p0.s0 State: up PO: 0 B Size: 2048 MB

S mirror.pl.sO State: up PO: 0 B Size: 2048 MB

S mirror.p2.s0 State: up PO: 0 B Size: 2048 MB

S mirror.p3.s0 State: up PO: 0 B Size: 2048 MB

S raid.p0.s0 State: empty PO: 0 B Size: 2048 MB

S raid.pO.sl State: empty PO: 433 kB Size: 2048 MB

S raid.p0.s2 State: empty PO: 866 kB Size: 2048 MB

S raid.p0.s3 State: empty PO: 1299 kB Size: 2048 MB

OO6patute BHUMaHUE Ha ppa3mep cretenus RAID-5: on coctasisieT Bcero 6 ['6aiT, X0TS COBMECTHO BCE €T0
KOMITOHEHTHI 3aHUMat0T 8 ['6aiiT 1UCKOBOrO MpocTpancTea. [IpuurHa B TOM, 4TO IIPOCTPAHCTBO 0OBEMOM C OJUH
MOJIMCK UCTOJIB3YCTCA JJIA XPAaHCHUA JaHHBIX O YETHOCTH.

Ilepe3anyck Vinum

ITocne neppe3arpy3Ky CUCTEMBI 3aIlyCTHTE Vinum ¢ IIOMOIIbI0 KOMaH/BI start:

# vinum start

Ota KOMaH/1a 3aIyCTHT Bce AUCKU vinum B cucteMe. Ecim, 1o mo0oi mpuunHe, He0OXOMMO 3aIyCTUTh TOIBKO
HEKOTOpPHBIEC U3 HUX, UCIIONIb3yiiTe KoMaHay read .

CooOppaskenusi NPOU3BOAUTEIHLHOCTH

EcTb ppsin ommOoYHBIX MPECTaBICHUH 0 TOM, Kak HacTpanBaTh RAID-MaccuB Ui JOCTHKCHUS HAWITydIICH
MPOU3BOUTEIBHOCTH. B 4aCTHOCTH, B OOJBIIMHCTBE CUCTEM HCIIONB3YETCS CIMIIKOM MAJICHBKUI pa3Mep MOJIOCH.
Crenyromiee o0CyXIeHIe TPUMEHUMO KO BceM RAID-cucTtemaM, a He TOJIBKO K vinum.

Cuctema 61ounoro Beoja/Beieosia OC FreeBSD Breinaet 3ampocst Ha utenue ot 0,5 Koaiita no 128 Koaiit; B
cpenseM - okosio 8 Kbaitt. Hu B 01HO# cucTeMe uepeoBaHus HENb3sl IPEI0TBPATUTH pa30neHHe 3ampoca Ha J[Ba
(hu3HMUeCKUX 3aIpoca, U eCiIH CAeIaTh pa3Mep MOJOCH CIIUIIIKOM MaJICHBKMM, OH MOXET OBITh Pa3OUT U Ha HECKOJIbK
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3aMpOCoOB. DTO MPHUBEJET K CYIIECTBEHHOMY MaIeHUIO POU3BOAUTEIHLHOCTH: YMEHBIICHHE BPEMEHHU TIepeadun JIs
KK0TO JIMCKA C TUXBOK KOMIIEHCUYETCSl Ha MOPSIIOK YBETUIUBAIOIIAMCS OKUAAHUEM JIOCTYTIA.

[Tpu coBpeMeHHBIX pa3Mepax AMCKOB M COCTOSHUU CUCTEMBI BBOJ1a/BbhIBOJIa FreeBSD, crienyeT oxuaarh 10CTaTOYHO
HEOOJIBIIION N0M ()PAarMEHTUPOBAHHBIX 3aPOCOB MPH UCIIOJIB30BAaHKUH TI0JI0C pa3MepoM oT 256 mo 512 Koaiit; xoTs
npu 000cHOBaHHOM NpuMeHeHHH RAID-MaccHBOB HET OUEBH/IHBIX IPUYMH HE YBEIUYUTH pazmep 10 2-4 Moaiit
IiJ1s1 OOMBIINX JUCKOB.

ITpu BBIOOpE pa3Mepa MoJIOCH YYUTHIBAHTE, YTO OOJBIIMHCTBO COBPEMEHHBIX (aiioBbix cucteM UFS ucnonssyer
IPYIIIBI JIMHAPOB pazmepoM 32 Moaiita. Eciin pa3mep 1mos0chl U KOJIUYECTBO JIMCKOB - CTEIICHU JIBOWKH,
BEPOSITHO, YTO BCE CYINEPOJIOKU U MHAEKCHBIE AECKPUITOPBI OYIyT IOMELIEHbI Ha OJMH U TOT K€ MOJUIUCK, YTO
CYIIECTBEHHO MOBJIMSET Ha MPOU3BOIUTEIHLHOCTh. BEIOMpaiiTe sydriie HedeTHoe YHcio, Hanpumep, 479 Ko6aiT.

CaMbIii TIPOCTOM CIOCOO YUECTh BIUSHUE JIFO0O0I Mepeay TaHHBIX B CUCTEME C MHOYKECTBEHHBIM JIOCTYIIOM -
paccMaTpuBaTh €€ C TOYKH 3PEHUSI MOTCHIHMAIBHOTO Y3KOTO MECTa, JIUCKOBOM MOJICUCTEMBI: CKOJIBKO BCEIO BPEMEHH
paboThI ucKa moTpedyeT sta nepeaayda? IToCKoIbKY MPAKTHUECKH BCE KAIIUPYETCs], BpeMsl OT BbIIAYH 3ampoca 10
€ro BBINIOJHEHHSI HE TaK BAYKHO: BaYKHO, CKOJIBKO BCETO BPEMEHH 3aMpOC aKTUBHO UCIONB3YET AUCKU, BPEMSI, B
TEYeHHEe KOTOPOro AUCKH HEJOCTYIHBI JUIs BHIIIOJHEHUS [lepeiad APYTUX JaHHBIX. B pe3ynbTare, HEe Tak YK BaXKHO,
BBITIOJIHSIFOTCS JIM [Iepe/ladyd OJTHOBPEMEHHO WITH B pa3Hoe Bppemst. [IpakTuiecku, Bpemsl, KOTOPOe HAC UHTEPECYET -
9TO cymMMa 0011Ieit 3a/IepKKU (BpEMEHH Ha MO3UIHOHUPOBAHUE U OXKUIAHUS TIPH BPAICHUH [UIACTHH, MM BPEMCHH,
3a KOTOpOE TpeOyeMbIe TaHHBIE OKAXKYTCS MO/ TOJIOBKAMHU JIMCKa) U 00I11ero BpeMenu nepeaaun. Jis nepepadn
JIAHHBIX 110 OJIHOMY M TOMY K€ a/Ipecy Ha JUCKH C TOM K€ CKOPOCTHIO BPAIECHHUS, BPEMsl MEPEAadn 3aBHUCUT TOJILKO
OT 00beEMA IeeHaBaEMBIX JaHHBIX.

PaccMoTpuM THIIMYHYTO CTaTHIO AUCKYCCHOHHON TPYIIIBI Wik web-ctpanuiy pazmepom 24 Kbaiita, koTopas,
BEPOSATHO, Oy/IeTH IPOYNTaHA OJHOH OIeparieil BBoaa/BeIBoAa. IIycTh qUCKH 0OecrieunBaroT CKOPOCTh Mepeaatn 6
Moaiit/cek, cpenHee BpeMsl TO3UIIMOHNPOBAHMS COCTABIIAET 8 MIJUIMCEKYH, a (haijioBas ccTeMa HMeeT pa3Mep
6noka 4 Koaiira. [Tockonbky mpounrtaTs Hajgo 24 Ko6aiita, pparMeHTs MOKHEO HE YUUTHIBATh, TAK YTO, CINTAEM,
yro (haitn HaunHaeTcs Ha rpaHuLe ouepaHbIx 4 Koaiit. KonndecTBo HE0OOX0JUMBIX Iiepeiad 3aBUCHT OT TOTO, IJ1e
HadmHaeTcs OJIOK: B TaHHOM CIydae, oHO Beraucisiercs mo gopmyine (S+ F-1) /S, raoe S - pasmep nonocs B
6nokax aiinoBoii cucremsl, a F - pasmep daiina B 6110kax GpaidnoBoi cCCTEMBI.

1. Tlpm pa3mepe nonocsl 4 Kbatita motpedyercs 6 mepenad. OOmias Harpy3ka Ha JUCKOBYIO TIOACHUCTEMY:
3aJiepKKa - 48 MIUIMCEKYH/, Iepeaya - 2 MUJUTUCEKYH/IbL, BCETO - 50 MUMTMCEKYH]I.

2. Ilpwm pa3mepe nonocsl 8 K6alT B cpemem morpedyercs 3,5 nmepenadn. OOmas Harpy3Ka Ha TUCKOBYIO
MIOJICHCTEMY: 3a/IepKKa - 28 MIJUTUCEKYH]I, TIepeada - 2 MIIDIHCEKYHIBI, Bcero - 30 MIJUTHCEKYH/I.

3. TIpu pazmepe nosockl 16 K6aiT B cpeaaem motpedyercs 2,25 nepenaun. O01mas Harpy3Ka Ha TUCKOBYIO
MOJICUCTEMY: 3a/IepKKa - 18 MUIUITHCEeKyH I, Tepeada - 2 MIUDIHCEKYHIBI, BCero - 20 MUJUTHCEKYHI.

4. Tlpwu pasmepe mosocel 256 Kbaiit B cpentnem nmotpedyercs 1,08 nepenauun. O0mast Harpy3ka Ha TUCKOBYHO
MOJICHCTEMY: 3a/IepKKa - 8,6 MIJIIHCEKYH]I, llepeaaya - 2 MIJUIUCEKYHABI, Bcero - 10,6 MUITHCEKYHIBL.

5. Tlpu pa3zmepe monocel 4 Moaiita B cpenrem norpedyercs 1,0009 nepeagayun. O0mast Harpy3ka Ha TUCKOBYIO
MoJIcUCTeMY: 3ajJiepKka - 8,01 MUIIHCEeKyH/IbL, Tepeaaya - 2 MIUTHCEKYH b, Bcero - 10,01
MUWIUCCKYHBI.
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[Toxoxe, 4To y HEKOTOpBIX anmnapaTHeix RAID-cucrem ecth mpobieMsl ¢ GOJIBIIMME OJIOCAMH: OHH, MO~
BUIAMMOMY, IIEPEAAIOT HA JUCK U C JUCKA TOIBKO BCIO TOJIOCY, TAaK YTO YBEJIMYEHHE Pa3MeEPa MOJIOCHI MOKET
OTPHUIATENIFHO BIMATH Ha IIPOU3BOIUTEIFHOCTD. Y THIINTA VINUM OT 3TOH MPOOJIEMbI HE CTPa/laeT: BCe OOMEHBI
JIAHHBIMU ONITUMU3UPYIOTCS U HEHYKHBIEC JaHHbIE HE IIEPEIAt0TCA.

YyuruTe, 9TO HU OFHA U3 ITUPOKO W3BECTHBIX IPOTPAMM OLIEHKH ITPOU3BOIUTEIHFHOCTH HE PEaTH3yeT YCIOBUS
JIEHCTBUTEIIFHO MHOXKECTBEHHOTO HocTyma (Oonee 100 oqHOBpeMEHHO pabOTAOIINX ITOIE30BATENCH ), TAK UTO
MIPaBIIIBHOCTH TPE/ICTABICHHBIX YTBEPKIICHUH TIPOBEPHUTH TPYTHO.

C Y4Y€TOM NPpEACTABICHHBIX cooGpameHHﬁ, Ha IMMPOU3BOAUTCIIBHOCTL TOMa vinum BIUSIOT CJICAyroune (baKTOpLIZ

qepe,IlOBaHI/Ie HNOBBIIACT MPONU3BOAUTCIBHOCTD TOJIBKO IIPH MHOKECTBEHHOM JOCTYIIC, ITIOCKOJIBKY
MOBBIIACT BEPOATHOCTD TOI'0, YTO OTACIBHBIC 3alIPOCHL 6yIlyT nepeaapecoBaHbl Ha pa3HbIC TUCKU.

Konkatenuposannsie ¢aitnossie cucreMbl UFS 113 HECKONBKUX AUCKOB TOKE MOTYT ITOBBICHTH
MPON3BOIUTEIFHOCTD TIPH OCTYTIE K MHOXKECTBY (haiiinoB, mockoiabsky UFS nenut daitnoByro cructeMy Ha
TPYIIIBI HIMHAPOB U IBITAETCS ITOAEPKUBATH (haiiiibl B 0JTHOM rpyne nmimHApoB. B obmiem cioydae, B
o01eM cirydae, 3To He Tak 3 (eKTHBHO, Kak Yepe0BaHue.

3CpKaJ'II/Ip0BaHI/Ie MOXKET ITOBBICUTH ITPOU3BOAUTEIIBHOCTE MHOKECTBEHHOTO JOCTYTIIA TP YTEHNUH,
TMOCKOJIbKY IO YMOJTYaHUIO KAXKJI0C CICAYIOIIEC YTCHNUEC vinum BBITIOJTHSAET CO CJICAYIOUIECTO CIJICTCHUA.

3CpKaJ'II/IpOBaHI/IG CHWIKACT MPOU3BOAUTCIIBHOCTD MJISI BCCX BUJI0B 3aIIUCH, 6yHI>-TO MHOXCCTBCHHBIC UJIN
OTACJIbHBIC, TIOCKOJIBKY JaHHBIC HA/10 3allMCaTh Ha BCC CIJICTCHUAA. 9T0 00BACHSIET BLI6paHHO€ pasMelICHUEC
JWUCKOB B IPEACTABJICHHOM paHEC IMMPUMEPE KOH(bHpraHPII/I C 3C€PKAJIMPOBAHUEM: €CIIN COOTBeTCTByIOIlII/Iﬁ
MOJJYCK B KAXKJIOM CIUICTCHUU PACIIOjaracTcsd Ha Ipyrom (1)I/IBPI'{€CKOM JUCKE, KOMaH/Ibl 3aIIUCU MOT'YT
BBIMOJIHATHCA MMapaljICJIbHO, a IPU pasMCIICHUN HA OJHOM (bI/BI/I‘IeCKOM JHUCKC OHHU 6y[[yT BBIITOJIHATHCSA
CTpOTr'o MOCJI€A0BaTCIIbHO.

UYrenus ¢ maccuBa RAID-5 umMeroT, 1o cyTH, Te ke 0COOCHHOCTH, YTO M YTCHUS C MAaCCHBA C
YepeIOBaHUEM, €CJIU TOJBKO CIJIETEHUE C YePETOBAaHUEM HE BXOJUT B TOM C 3€pPKAIMPOBAHUEM, - B STOM
cilydae MPOU3BOIUTEIBHOCTh TOMA C 3ePKATUPOBAHIEM OY/ICT BHIIIIE.

CxopocTs 3amucu Ha MaccuB RAID-5 cocraBnser npumepHo 25% OT CKOPOCTH 3aiCU Ha MAaCCHUB C
YyepeI0BaHUEM: JUIS BBINOJIHEHHS 3alMCH yTHIINTA Vinum JOKHA CHAYaIa MPOYUTATh OJIOK JaHHBIX U
COOTBETCTBYIOIIUH OJIOK YETHOCTH, BBITOJHHUTH PSIJ BBIYUCICHHUN U 3aIICaTh OJOK YETHOCTH U OJIOK
JAHHBIX, YTO TPeOyeT B 4EeTHIpE pa3a OoJbIIe Iepead, YeM MpH 3alMCH Ha CIIETeHne ¢ yepenoBanueM. C
JpYToii CTOPOHBL, 3TO KOMIICHCHPYETCSl OTCYTCTBUEM 3aTpaT Ha 3€pKalInpOBaHUE, IIO3TOMY 3allUCh HA TOM C
€/IMHCTBEHHBIM cIuleTeHreM Tuna RAID-5 BeIoONHAETCS MPUMEPHO BJIBOE MEAJIEHHEE, YeM Ha IPaBHIIBHO
CKOH(HTYPUPOBAHHBIA TOM U3 IBYX CIUICTEHHH C YePETOBAHUEM.

[Ipu n3mMeHeHnN KOHGUTYpayy vinum (HarmpuMep, P JOOABICHAHN WIIH yIAICHIHH O0BEKTOB, W TIPH
M3MEHEHHH COCTOSTHHS OZHOTO M3 00BbEKTOB), vinum 3amuickiBaeT 10 128 KbaidT 0OHOBIEHHOM
nHpopMaLuK 0 KOHGUTypaIK Ha KaKAbIA TUCcK. YeM Oosbllie JUCKOB 3aeHCTBOBAHO, TeM OOJbIIe
BPEMEHM ITO 3aiIMeT.

Co3nanue (ailjioBbIX cucTeM Ha TOMax Vinum
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ITepen cozmannem (aiinoBoii crcTeMsl Ha ToMe vinum 3anmyckaTs yruuty disklabel(8) ve HyxHO. [IpocTo
BBINMOJHUTE KoMaHay newfs(8). Vcronp3yiiTe omiuio -v, YT00bI yKa3aTh, 4TO yCTPOHCTBO HE pa30MTO Ha Pa3/ICIibl.
Hanpumep, uToOb1 co3aath (aiyioByro CHCTEMy Ha TOME MIrror, BBITOJHHUTE CIICTYIONIYI0 KOMaH/y:

# newfs -v /dev/vinum/mirror

[Tpu xoH}UTryprpOBaHKUH Vinum CileIyeT YIUThIBATh TAKXKE CICIYIOIIee:

*  Co3pmaHMe HECKONBKUX AMCKOB vimun Ha 0JHOM (U3HMYECKOM ANCKE HE AT HUKaKUX mpenumMymniecTs. Ha
kaxmom aucke 131,5 Kobaiira ucmons3yercs Uit METKH U XpaHEHH HHPOPMAIIUH 0 KOHPUTYpanny, a
M3MEHEHNE KOH(UTypanuy BbI3bIBAET CHIKEHHE TIPOU3BOAUTENILHOCTH. M conp3yiiTe mydIie Mo incKu
COOTBETCTBYIOILETO Pa3Mepa.

*  MOXXHO YBEITMYUTH pa3Mep KOHKaTCHHIPOBAHHOTO CIDIETEHHS vinum, HO BOT pa3Mep CIENeTCHUH ¢
yepenoBaHueM U cruieteHuit Tuna RAID-5 B HacTosiiee Bpems yBEIMUUTh HENb3s. B HacTosiee BpeMs
pa3mep cyrmiecTByromien ¢aitnoBoit cucreMsl UFS yBeMYIHUTE TOXXE HENB3s1, HO IUTAHUPYETCS CCIaTh
CIuTeTeHUs U (HailIOBBIC CUCTEMBI PACITHPSACMBIMHU.

YIIPABJIEHUE COCTOSAHUEM

Jln1s1 00BEKTOB Vinum CyIiecTByeT MOHATHE cOcTOAHMA. [lonpoOHee cM. Ha CTpaHHIE CIPAaBOYHOTO PYKOBOJCTBA
vinum(4). O0bEKTHI MTOJHOCTHIO IOCTYITHBI TOJIBK B 3aITyIIEHOM (Up) COCTOSIHUM. UTOOBI N3MEHHUTH COCTOSTHHE
00BeKTa Ha up, UCIONB3yHTe KOMaHy start. /Iy mepeBoga 00beKTa B cOCTOSHHE dOWN HCIOIB3YHTE KOMAaHIY
stop. OOBIYHO 1epexo/l B IPYIHe COCTOSHUS OCYIIECTBISIETCS aBTOMAaTHYECKHU C YYETOM B3aUMOCBSI3ei 0OBEKTOB.
Hanpumep, npu 1o0aBieHNH CIIIETCHUS K TOMY ITOJINCKH CIUIETCHNS OKa3bIBAIOTCS B COCTOSTHUM empty,
MOKa3bIBasl, 9TO XOTS (PaKTUUECKH ANCK JIOCTYICH, JaHHbBIC HA TIOANCKE HEKOPPEKTHBL. B pe3ynpTrare ycTaHOBKH
TaKOI'0 COCTOSHUS, COOTBETCTBYIOLIEE CIIETEHUE OyIeT YCTAHOBJICHO B cocTosiHUE cOos (faulty).

Cocrosinne "reviving'

Bo MHOTHX ciTydasx mpu 3aImycKe IMOAICKa CIcTeMa OJDKHA CKOIIMPOBATh TaHHBIE HA MOAINCK. B 3aBuCcUMOCTH OT
pa3Mepa MOAIUCKA, ITO MOKET ITOTpedoBaTh MHOTO BpeMeHH. Ha 3To BpeMs MOJIMCK YCTaHABINBACTCS B COCTOSHIE
reviving ("oxusngercs"). [ocne ycnemnoro 3apepiieHus onepauy KONUPOBAHUS OH aBTOMAaTHUECKH 3aITyCKaeTCst
(ycTaHaBNIMBaEeTCSA B COCTOSHHE Up). MOYKHO OCTaHABJIMBATH U MIEPE3aIlyCKaTh MPOIECC, BHITOTHIFOIIUI
"oxusienue". Cucrema OTCIEKUBAET, HACKOJIBKO TUCK yKe "0KHBJIEH" U, TP IOBTOPHOM BBINOJIHEHUN KOMAaH bl
start, KonupoBaHUE NPOJOJIKAETCS C ITOU MO3ULIUH.

JI1st moAzIep>KKK COTIIACOBAHHOCTH TOMA MTOKa OJTHO MJIM HECKOJIBKO €ro CIUIeTEHHUH "oKuBIseTcs", apaiiBep vinum
3aIMChIBACT HA MO/IUCKH, y)Ke BOCCTAHOBJICHHBIE 10 MecTa 3amuci. OH MOXKET TaKk)Ke YUTaTh U3 CIUICTCHHSI, CIU
cunTHIBaeMast 00J1acTh yKe Oblila BOCCTaHOBIICHA.

OCOBEHHOCTH

Crenyromyie 0cOOEHHOCTH pabOoThl HE CBSI3aHbI C OLIMOKAMH, U Y HUX €CTh BECbMa CYIIECTBEHHbIC IPHYHMHBI, HO,
OKa3aJI0Ch, YTO OHM BBI3BIBAIOT HeMOHMMaHue. Kaxias u3 aTux ocoOeHHOCTeH yke Oblla omHcaHa B
COOTBETCTBYIOILEM Pa3/ielic BBILIE.
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1.

Hucku vinum siBisirotres pazaenamu aucka UNIX, v 1ommpkHbI ObITh pa3fesiaMy THMa vinum. 3To
oTmImyYaercs oT Apaiisepa ccd, KoTopoMy HeoOxoanmel pasznesnsl Thia 4.2BSD. Takoe noBenenue apaiisepa
ccd poBoIMpPYET OMacHble OMMOKY (B OpUTHHAIE - is an invitation to shoot yourself in the foot. Tomy,
KTO MPHUAyMAaeT aleKBaTHBIH IepeBos - pu3. [lpum. B.K.): mpu ucnoias3oBaHuu ccd MOXKHO JIETKO
nepe3anucarh GaioByr CUCTeMy. Y THIINTA Vinum 3TOro He AOIYCTHT.

[To aHaOTMYHBIM MPUYMHAM KOMaH/a vinum start He MO3BOJIIT cO37aTh TUCK Ha pasnene "¢". Pasmen "¢
UCIIONIB3YETCSl CHCTEMOH JUTS IPEACTABICHUS BCErO IUCKA, U JIOJDKCH ObITh THia unused. TyT ecTh SBHBII
KOH(IIUKT, KOTOPBIM yTUINTA Vinum pemnaer, IpocTo He UCHOoIb3ys paszaen "¢,

IIpu cozanuy TOMa ¢ HECKONBKUMU CIIJIETEHUSAMH YTHIINTA ViNuM He HHULHATU3UPYET CIIJICTeHUS
aBTOMAaTHYECKU. DTO 03HAYAET, YTO COAEPKHUMOE X HEU3BECTHO, HO ONPEJEIICHHO HE CoracoBaHo. B
pe3ynbTaTe, N0 yMOIYaHUIO ViNUM YCTaHABIUBAET AJIs BCEX BHOBb CO3JAHHBIX CILIETEHUH, KpOME
nepBoro, coctosiiue faulty. UroObl CHHXPOHU3UPOBATH UX C MEPBBIM CILIETEHHEM, HEOOXOAUMO HX
3aIlyCTUTh, YTO MPUBOIUT K KOIMPOBAHUIO JAHHBIX CO CILIETEHMS, HAXOIAIIErocs B COCTOSIHAY up. B
3aBUCHMOCTH OT pa3Mepa 3a/1eiiCTBOBAHHBIX MOJJTICKOB, 3TO MOXET IIOTPe0OBAaTh MHOTO BPEMEHH.

Ha mpakTrKke nosnp3oBaTtenei He 9acTo HHTEPECYET, YTO OBLIO B CIIETCHUH NP CO3/IaHNH, U JPYTHE
JICTIETYEPbl TOMOB JKYJIBHHYAIOT, IPOCTO YCTAHABIIMBASI BCEM CIUIETEHHUSM COCTOSHHUE Up. Y THINTA vinum
TpeuIaraeT 1Ba crocoda obeceunTs NepeBo/l BHOBL CO3/IaHHBIX CIIETCHUIT B COCTOSIHUE UP:

O CO3,I[aTB CIUICTCHUS, 4 3aTEM CUHXPOHU3HUPOBATH UX C IOMOIIBKO KOMAaH/IbI vinum start.

o Co3mats TOM (He CIDIETEHHE) C KIFOUYEBBIM CIIOBOM setupstate, KoTopoe TpeOyeT OT yTHIUTHI
vinum UTHOPUPOBATH JIF00OBIE HECOTIACOBAHHOCTH U Cpasy nepeBOANTHb CIIJIETCHHUA B COCTOAHNE

up.

HexoTopsle n3 KOMaH, TOAACPKUBAEMBIX B HACTOALIEE BpEMs YTHINTOH vinum, (pakTHIecKn HE Hy KHBL
ITo HENOHATHBIM MHE MMPUYUHAM OKa3bIBAETCA, YTO MOIB30BATENN YACTO MBITAIOTCS HCIOIb30BAThH
komaH[b! label u resetconfig, xots, B yacTHOCTH, resetconfig BeIaeT BCEBO3MOXKHBIE CTPAIITHBIE
npenynpexaeHus. He ucmonpsyiite 3T KoMaHBI 6€3 BECKUX Ha TO MPHYHUH.

HexoTopsle nepexosl U3 OAHOTO COCTOSIHUSA B IPYTO€ HHTYUTUBHO HEMOHATHBL. DakTUNeCKH, HE SICHO,
omuOKa 3To WM 0coOeHHOCTh. Ecii oka3bIBaeTCsl, 4TO BBl HE MOYKETE 3aIlyCTHTh 00BEKT, HaXOSIIUNCS B
HEKOTOPOM CTPAaHHOM COCTOSTHHH, HanpuMep, reborn subdisk, cHagana monsITaiiTech MEPEBECTH €T0 B
cocrosHue stopped ¢ moMolibio kKoMaH[ stop wiu stop -f. Eciii 3To cpaboTaet, BbI 3aTeM CMOXKETE €ro
3aIllyCTHUTb. Ecnu OKaXECTCsd, 4YTO 3TO e[lHHCTBeHHLIﬁ CHOCO6 BBIATH U3 CUTyaluu, u ooiee IIPOCTBIC MCTO/IbI
He cpabaThIBaOT, COOOIINTE, MOXKaIyicTa, 00 ITOM CUTYyaIHH.

Ecnm BBI cobupaere moxyis siipa ¢ onuueil -DVINUMDEBUG, Hajno yTuianTy vinum Toxe coOupars ¢
omueit -DVINUMDEBUG, nockonbpKy pa3Mep HEKOTOPBIX 00BEKTOB JaHHBIX, HCIOIB3YEMBIX 000MMHU
KOMITOHEHTaMH, 3aBUCHT OT 3TO# ommu. Ecim 3Toro He cienaTs, KOMaHAbl OyAyT 3aBEpIIATHCS C BBIIAUCH
COOTBETCTBYIOIIECTO COOOIICHNUS 00 OIIHOKE.

Komanna vinum read nmeer 0coOCHHO MPOTUBHBIN cuHTakcuc. Koraa-to oHa Oblla € THHCTBCHHBIM
crioco0OM 3arycka vinum, HO ceif9ac IpeArnoYTHTENbHEE HCIIOIh30BATh ISl 3TOr0 KOMaHAy vinum start.
Komanza vinum read nomkHa HCIOJIB30BATHCS TOJIBKO B LIENAX CONMPOBOXKIACHHS. OOpaTuTe BHUMaHUE,
YTO e¢ CHHTAKCUC M3MEHUIICS, 8 apTYMEHTaMHU JIOJDKHBI OBITH CeKInu aucka (slices), Hanpumep, /dev/dal, a
He paznensl (partitions) Bpoge /dev/dale.
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DOANJIBI

/dev/vinum

KaTtaJior ¢ (haiiaMu yCTPOUCTB [T 00bEKTOB vinum
/dev/vinum/control

yIpasJsifoliee yCTpoucTBO sl vinum
/dev/vinum/plex

KOTAJIOT, COJICpIKaILUid (haiiiibl yCTPOUCTB /IS CILIETEHUH vinum
/dev/vinum/sd

KaTaJior, CoJieprKaiuii (paiibl yCTpOHCTB I MOATUCKOB vinum

CPEJIA

VINUM_HISTORY
Wwms xxypHanbHOTO (aiisia, Mo ymonyanuo, - /var/log/vinum_history.
VINUM_DATEFORMAT
®dopmar nat B )KypHanbHOM daitie, no ymonyanuio, - "%e %b %Y %H:%M:%S".
EDITOR
Wms penakropa, KOTOPBIH OyIeT NCIIONB30BaThCS I PEIaKTUPOBAHUS (hailiioB KOH(UTYpaLUH, 110
YMOTYaHHUIO - Vi.

CCBbUIKHN

strftime(3), vinum(4), disklabel(8), newfs(8)
http://www.vinumvm.org/vinum/,
http://www.vinumvm.org/vinum/how-to-debug.html.

ABTOPbI

I'per Jluxu (Greg Lehey) <grog@lemis.com>

NUCTOPUA

Yrtuura vinum Bnepssle nosiuiiack B OC FreeBSD 3.0. Komnonent RAID-5 cucremsl vinum Obi1
pas3paboran s kopnopanuu Cybernet Inc. (www.cybernet.com), st ee mpoaykra NetMAX.

OIINBKHA

Hpaiisep vinum(4) He UCIIOJIB3YET NMOACUCTEMY geom(4), 103ToMY TOMa vinum(4) Heb3s UCI0JIb30BaTh
JUTst cpencTs, ucnonb3ymux GEOM, manpumep, ghde(8).

FreeBSD 4.9 5 mas 2003 roga

Copyleft (no ¢) - Fuck copyright! 2003-2004 B. Kpasuyk, OpenXS Initiative, nepeBoj Ha pyCCKHii si3bIK
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