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EHRzE, AERRETEANRBESMEEREX (LVM) THEE,

1.1. FThee R E BB B RUTh AR

LEERIRFUH T & & 7E Red Hat Enterprise Linux 6 #1458, LURZRERTHRPE LVM BEEMEERZAR0H
Thee SR E,

1.1.1. Red Hat Enterprise Linux 6.0 b8 58, FHAIIHAE
Red Hat Enterprise Linux 6.0 @& T NI 4L RINEER T REE,

e f&T[EE 1lvm.conf EXRA activation ERPHEY mirror_image_fault_policy #
mirror_log_fault_policy 2, REZXREREXRME, BEHREESMESNARE, BB
R AT remove B, RIBEHBIMREENEE, BUELHEENERTEE. BHSEIK
%% 7T allocate Bf, RMBEABRUENEE, TEATHKRE LEEZRME, UELEMH
RE;, EREENREHATETHRENNGE, LBREEW remove BER—MHEE, SREVSGE
ZAHERAN LVM SRR KRNBE LRBERER, F2H (H 4.4.3.1, SBHEEESHRIABE") .

e 7f Red Hat Enterprise Linux 6 #{ThR L, Linux I/O #&EKENE, LUREMAEAIRERN /0 IR
FIER. EEEFEFEETE (8% LVM) BLEREMEFER, EEXETEARERK
lvm.conf =X, data_alignment_detection #
data_alignment_offset_detection MFER(EHRIEH, FEEEKEREERIE.

MENE LVM A E R BB E AL KR EN data_alignment_detection #
data_alignment_offset_detection MITEXHMIRIEA, FZ K /etc/lvm/lvm.conf 15
RN R, XHRBIREEEHR Mtk B, LVM ZEESE) B, SEVSHERRN RHEL 6 i
/0 #EE /O REIZIE LN —RE, FSH (FEREEEEH]

e 7£ RHEL 6 #1, Device Mapper Bi#%iR#t T udev B4 LM1E, E2R Y1t Device Mapper I
FiG &2 Device Mapper 1HEEH udev, E LVM RE, SIS ELERAN udev REEEEN
Device Mapper &k ERIERIE A, 5520 (&1 A.3, “udev Device Manager (ZREEEE) B
Device Mapper ") .

e 1E RHEL 6 #1Thiv £, ERIERMEF, Al lvconvert --repair I8R5 KIEEE R, EE
BiSRERBIEENIREE, AREE 1lvconvert --repair 155 EEREER, FBH
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o 1% RHEL 6 #1ThRBHIE, Ei%EEER 1lvconvert 385 H - -merge EIEHF snapshot SHAE
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e H RHEL 6 #&1ThRiE, EHSREMEA lvconvert #5451 - -splitmirrors BIBEKIEIEEME
GRES MR, LFAHFHREE S, REGLILRIEER LWERER, F26 (H 4.4.3.2,
‘RGBS MU TUERIRER™

o REEREIUBRBERER, TR EETHEM lvcreate #8458 --mirrorlog mirrored

5| BIFTAREYBUSRIRBRE I E, B —(EER log. AENSEMLLEE LMMBERER, F2H
(8T 4.4.3, “BISREEM .

1.1.2. Red Hat Enterprise Linux 6.1 b8, FHHIHEE
Red Hat Enterprise Linux 6.1 @& 7 FAISXHThae BB E,
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BT AR SR R R B M — AR IR ST SRR B AT snapshot, AREXSE % ARAMNEEIL snapshot £
it ERERIER, BB (E1 4.4.4, “EIIREBEM (Snapshot Volumes) ™) o
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MEVEELZANREE lvextend I55H --alloc cling #IE, KIEM LVM $REEM LB9HE
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518, MMEVSARMMRITIEIBIRMERE LNBERENR, FBH (& C1, S8R RMHFER
5 .

o LVMMHEZEHRFRAFNFEEE, ERREESTaIs /1. =1, M. oo T#1, KU
& &1 Fit. SREVE LVM ¥4E% L EREEA, B2 Mk C, LVM #/#12% (Object
Tags) 7

o MIREE R EEBHEESMASHF RAIDO (striping) #1 RAID1 (mirroring) . EIIMEEEAM I
FREESRIREE (--mirrors X) HEEIEEE (--stripes Y) , BERIGREEMBHIE
BRASTE, NINGEIFGBESM ENERER, FBH (8 4.4.3, ‘BIiGEM) .

e i Red Hat Enterprise Linux 6.1 &1ThRi2, EEEEMEERESM LB —RWERHED, &
BBt A A, SALEI snapshot, MEVSES AN —EHE L, BESARES M
ERIEH, E2E (4.7, EEERCAL L FRESM) .

1.1.3. RHEL 6.2 =38 MU REFTIThEE

RHEL 6.2 &2 7 FHISC{#FEATHAE BT R LU,

e Red Hat Enterprise Linux 6.2 #1ThRAH lvm.conf ELEIER T {E issue_discards 28, &
L BEmERER, MRBESMITIBERERSMNZERE, LVM EREEEFAREZEESHT
FHEREM. \WRANLBHNELEHR, 726 /etc/lvm/lvm. conf BERPMISIH, K
Bisk B, LVM BZERESE HERS,

1.1.4. RHEL 6.3 - F%& & DA R FTEIThEE

RHEL 6.3 & 7 FIIXHEINEEEH B E,

e 1 RHEL 6.3 {TAR#E, LVM XIET RAID4/5/6 LIRITHISERE(F, AREN RAID 545 MEiaRg
B, #2R H 4.4.13, ‘RAID BESM.

o EEBIUFMRNEKE, BAFEMLUENE, EITLUEE - -nosync #IH, RRAFEREF—
BREETNBREAY, RNBIIEHNEMNER, F2H CE 4.4.3, ‘BIERESM) .

o AFMIRFEhEEH snapshot autoextend IhaE, BRANEEIL snapshot BMHE, FEBH
(H1 4.4.4, “BIRIBEM (Snapshot Volumes) ) .
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EMEEEASTERHAEEEELETHRE, EEUEIDREM#EEM. ERETILERERERHE

KREZEANETN., EFRBESME, TASZIERMRXNRE. b, BHEFRELRE
Rt bRy, Wt —REAEMEILEREN, NHEFERJMWERT, BERANNIETHED., EF
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PREFZE ERIRA,

MEZEEREREFRRCT, BESMREMT TIEE

TERENEE

EEREESMES, ERXRRVMATLEHREZERRL, RAETHHENIERRE A —(EEEB
e,

Al ERK/INEETE (Resizeable storage pools)

EAEREMEREH D B EAMERRENRR T2 BEARRES 155 R HSRREE S M
R,

#H EZREE (Online data relocation)

EERERN. BR, NEEEMNFHEFRE, SUECHNRBEARSSERN. SR AEH
BRER BB ENEE, L5, EUEBR—EREREIRZAIEHEEE 2,

HENEERS

BEFEMAUBENRA S EREEF, LEEATRENEFRETHE,
LR ek AR /E (Disk striping)

ERTEI — B E R B ME S B S iR L RRE S, SeRE e nEEREE.
B EE

BESMRM T —EEANNAARAENE R E —ERR,

BRI (Volume Snapshots)

EHEREESME, MRAIEEELRERBRIETEE —RUENRD, IETTEEEENH
BN TR ETEERIONR.

L LVM FREYThEE B it 1R b ST 440 T B9 ERAD R

1.3. LVM ZRiE 1A e

RHEL 4 #17hiRAY Linux fE5%ME L, RAR LVM1 BESMEEEZEN S/ LVM2 BX, E2FEL
LVM1 EINEBAR kernel 2848, LVM2 S/ LVM1 124t 7 FHIEkE -

AEENEE

BEAMEN metadata #1F
BENERRN

#7189 ASCIl metadata &=
metadata BIETEE

metadata FIEEEI&
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LVM2 &8 LVM1 WEEERY, BRTRRELZESE. EASE6BEFEMA vgconvert RIS EMEHER
LVM1 B % LVM2 18, MEARERSE S BRANRER LVM metadata I XHIHERIEA, FBH

vgconvert(8) man page.

—fE LVM BESMHNEABELHFEERERE LI BN TEMRNEREKE, HEERDBLERT
—{& LVM & &H (PV) .

HRET—E LVM #EEM, SRESMEWHAN—E EMF#H (volume group, VG) H, EERII—E
ERR9ZEE L, W, LVMBEEM (LVs) ErewoikH. EREFMMRHEI D /0B RMTT IR
L, #EESMEHERRRMEREN (BIMERE) FERN.

CE 1.4, LVM EESMTh) 8rT —EEX LVM ZBEEMBTH

S e

Logical Logical
Volume Volume

Volume Group

4

| I |
Physical Physical Physical
Volume Volume Volume

B 1.1. LVM FigE Moo

MES—ME LVM #Eg st LMERRER, FEF (E2, LVM T

1.4. F5#5EESHEEES (CLUSTERED LOGICAL VOLUME

MANAGER, CLVM)

EEBELEMEERR (Clustered Logical Volume Manager, CLVM) Z&—#f LVM BIEEE L, SELEIE
MAFEETMNTHERHER LVM (LbA#H7E SAN L) REEHERZMNHEEFLEEBE, CLVM B Resilient
Storage A EMERXB—EBD

RREFEMER CLVM BURRIE "R K -

o HEERMAE—(EHRHFEFCNERERFAEESMOFAFTRE, BEETER LVM I B E
A3 CLVM BIREfs, LAZENREEE L B ME A S ZHR A HEE S M.

o EEFERABERMIFARERER, MEMKFHEERE—EENHETEENHHSSHANE, &
FE{F F8 High Availability Logical Volume Management X2 (HA-LVM) .
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o HEMBREEBEE—(EHMFTEFMENHEFREL AL ANMBCBEETHZNEE, BEERR
WZAER CLVM, CLVM fRFFRF 2Btk ERE M ERHTREHEUREKERZMHT
RELRRESH, EERERHEERBREERAZRHERE,

=E# B CLVM, High Availability ##F2 LA & Resilient Storage 4+ #M2EkEE, &3F clvmd daemon,
BHWNHEZHIT, clvmd daemon A& LVM BIRASRERSRIE, clvmd daemon EEREREEPHIT, it
EEREF2E LVM metadata BIEFHT, IRESEZRESIERBESMAR. SKINEESERNRTEN
‘EIE High Availability AEMEXBIERIER, F2M (F£EHE) .

& EMHR clvmd ST7ERIMERFSE), EREHE R clvmd BRFE#EIT—IE chkconfig ... on 5%, WITF:
I # chkconfig clvmd on

% clvmd daemon ZBELERIGE, BRI clvmd RFEEIT—IE service ... start 54, 0
T

I # service clvmd start

EERERIEFET LVM #BeE45MH, FAEBEE EEY LVM BEESMEA LZRERN, LVWM EBESARE
BAEWE, LVM BB NENER, 0 (E 4, £ CLI IEF5E7T LVM E2) M (E 7, Fl/H LVM
GUI FE1T LVM E28) Fritid, EEERBEREPMELN LVM B, ZERERBLAZRNEIT
iRRgF, W EFEHNWEER quorate,

MIERRE, HEHE=RFEEFIERNMASHE, SUERER CLVM A A ZH#FEE LAETH
#weEEf. ST ERFRERRZEESTH—EMMEITNERT, BILBESMH. BFRUISEES
MEIREE, HAAKEMERAREEM. KMSELERENR, F2H & 4.3.2, “EEEHEISME
6 #0 & 4.3.7, "BHUEMEFENBE) .

Digk

H
[=]

E1R7E CLVM IR =R EFRE LRI SR, BUARREERNAEE
B, EAFRENESMEENERSMH. TXEFHEANEREE (REMRMER
DEFRE, XERBEFI .

B 1.2, “CLVM #85" SiRs&EHH CLVM #35,
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Red Hat cluster nodes

LVM2 LVM2 LVM2 LVM2 LVM2 clvmd distributes LVM
Metadata Metadata Metadata Metadata Metadata metadata updates in a

cluster

Logical Volumes presented
Shared Sturaqe to each cluster node

'\/'0

Logical Volumes

D

Bl 1.2. CLVM &=
IMEEEW lvm. conf #3%, CLVM FEEETIEE S (cluster-wide) BISHE., ARENE

BRANRECE 1lvm. conf HERETIEEEHETE LWHEREEH, BFEE Llvm. conf EEER,
MEVSERIN 1vm. conf HERMMBREIEN, F2H Mtk B, LVM HEEZE) .

1.5. X{4HiEE
ANHBERTHEHSES T FIRNEA :
o (E2 LVM ) b T —1E LVM #BEE S MBI,

(F 3, LVM EZFE) RHTERE LVM BEESMAMETHNEASRCBE (EREEER
LVM 5w 51 E (CLD #E9=E LVM BRI~ E (GUl ) .

o (E 4, Z# CLI 1§7FETT LVM EZ) Bk T IE %8 LVM CLI R 3RHIT, WEIIFMERE
HEMISBIEETIF,

o (ES5 LVMEEZAD RHT £FE LVM ECERIFEH,

o (E 6, LVM FZZH A RM T HHNBIE LVM BB ETHN R HAZ EBIIE T,

o (E7,FHLVMGUI FE7T LVM &) kT LVM GUI B9/EZ,
o (Misk A, ZZEH57 (Device Mapper) ZfE) ik 7T LVM {5 SRR &:#EEEFI B E25 AU Device
Mapper,
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E1.LVM EEHEAEEEN

o (Misk B, LVM FiEFE5S) kT LVM ECBHEZR.
o <(PiEk C, LM #11##E% (Object Tags) > kT LVM M EEN EHIEE.

o <([tsk D, LVM EEF#H Metadatay kT LVM SMEEHEM metadata, S E—@E LVM &
AR metadata g7,
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#EsHEREAEH

= 2. LVM Tt
L EEHD T LVM e S e TH.

2.1. ERSEM

—fE LVM BESMHNEABLHAFEENR —LARD I EHEBEMRNEREE, HEEA—E
LVM #EEMHEE, ZRELAFNKEAEREMR (PV) . FEERSMEEEREEFEREN
IR EIRE B IR,

PIEER(E, LVM RBERMEER —ME 512 fAolMHES, BSEHRERETR 4 E#RESRE
—E#E LG ILTRR EBR, AVENBERT, S6EE LVM SMilELMENEER - 1.

—f@ LVM REBERHEREMNERRTNEREIRSF, SRRARMEHE, KRENBFREIZER
B, LVM IREEMERMEFEBHIER TURERNREFRE.

LVM IREEREERAZ—E LVM BERREH. ca2ZERESMIELEE—H5I5T (random unique
identifier, UUID) , ERFFEBERENARNLULTTHERET 7&K, IHEE5L% LVM metadata #K{#
FREERE LRIIE,

LVM metadata & 7RG LK LVM SMEHHENEBEFE, FERIE, metadata EEERIAHIREBIE
EMEEHBESEASMPIATA metadata [E15#&, LVM metadata JEE /N1 B S #1574 ASCII,

BEl, LVM RFEEREEREM LFHST 0. 13 2 [EHEHN metadata BIF, —BERE T BEREML
B9 metadata BIABE %, BREFERLEVZME. F—(ERAERFFETRENRR, AEREL
BRIENME L, HEAFRERIANGE, SEERNEERENKERMUE L. HERINORERE—RSA
NEHBERIFNEE, URKERKIEZE metadata BIAREZR LG metadata B

MARENIS EZ BRI LVM metadata LA R B metadata 2EMHEREEA, F2H Misk D, LVM EHE
#4 Metadata) .

2.1.1. LVM EEEMEE

(B 2.1, “EBeESMEcE”) Br7T—ELVM EfRESMNEE, LVM ZBRANE_EREL, EE22
metadata [&15, EZEFERILE LT HEZMAE,

g o
A £ Linux kernel (FIAX ) &, MEAK/NMIEHRERZE 512 EATHE,

14



Z= 2. LVM Tt

4~ LVM Label (Second sector)
= Metadata

4~ Usable Space

B 2.1. EieEfkE

2.1.2. Wt FMWZEHEIE

LVM REREB:BHR OB @R B BERESM. —RIEMRBERI—(ERHITERE—ERRLS LVM
BERCSMOMRNERSEIR, EHRNT

o T EMAEM
EXRPESEEENMER BIR—RNEE, EREELLREIHNEERENH (FRSEMERE
SEERRF) . LA, BEBRMEE LMWL EEREMAIEEEMN kernel TEBIREHERNTR IR
FHARNMERES,

o ESMWREMNAEE (Striping performance)

LVM #EBAREERESME S NERNERMER L. SEEMEEREMAINERE ek
ERFET T —(AFENREEMNGE, FEWMRTESMNERBRNTIESEIE L, EHEE
B3R RE LIRS,

HABMAER, TERETEEEFTEFUELTAZR LVM EeESMHVER. tbh#, E—BE%
ERENREL, EFEE—FERENIKERE LVM S, FUGEEEEERNESEIE ETH
B, A, EEEE—EFEEKNMETBERESENREMASEHEEBE—(ESMEHENE, BERE
TEBMEETOE, BEEE—EASEBA—EoZEEE, I HiELoR[E & RERESMmEtE+
MEE, BRERIFSESMES, BENEREEESDEZSETESEEESMMA,

2.2. HMELHE

ERcewRataBmisE (VG) . BEIL T —(EmRZ[EMN pool, It BEEESMARMBKETD
[

E—ESMEFES, TRARKETOENHBREFRERE D A/EENINEMBABE, BEAEIRS
RN EEET, AEREMRTD, BEREBAERRER (physical extent) .

#EsMERIEEREEEEARNNRERRES, RLESMEFEFMARESMNERANNIEZE
R, SHEFEESRERERNEERRER,

2.3. LVM #iEE

£ LVM fh, BESMESHEIDABEESM. LVM BEESMIWERE=E : linear (#FlE) &
fit. striped (F£) B, L% mirrored (£2/5) Sfft., &LBESMiARRTIIERSF,
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#EsHEREAEH

2.3.1. R RE ST

REESMER S EEREMREAE—EREEM. tLhH, SEEWME 60GB B#iR, EEMEILI—E
120GB @S, BRFEFRESHRFET L.

gi—EmRtefel—EEENEREH RRIRFERE—ERESMNEEH, m EW 2.2, &

EBRGT (Extent Mapping) ") HAR, #BERE 1 £ 99 se#IRE—(EEREM, It BR#ERE 100 E
198 IR ER —(EERSH. AERREANERRMKE, EE2EXNS 198 ERENEKE,

Application

Logical Volume
198 logical extents

Volume Group

maps lagleal extents to
physical extents

Physical Volume Physical Volume
99 physical extents 99 physical extents

B 2.2. BIEBS (Extent Mapping)

BEEESMNERESMATERBERN, (EF¥ 2.3, @B FHENEREMIRIEESH") BxT S5
EHE vel MI—EXR/NI A AMB MERREE. ItEMEFEaE TmESREM, efMaspviiirve, B
REMERE DR AMB HER, RABUEEENK/N, FLEFH, PV KNS 100 EFEE

(400MB) iz B Pv2 BK/% 200 fEREEE (800MB) . EETEII—EX/NA 1 E 300 EREEZE (4MB
£ 1200MB) B9#RMEM, ELEEFIH, &5 Lv1 BIRESMEIRN% 300 ERE.
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&= 2. LVM ot

Lv1

300 extents
(1200 MB)

VGl

r N

PV1 PVZ
200 extents 100 extents

(200 ME) (400 ME)

B 2.3. 2AF TN ER SRS

o #EREREREHREEREREXNIRERESM,. (EBEF 24, ‘2EREESM) BRTH (E
¥ 2.3, ‘"8 EHNEREMIUREESM) cHhERMNESMEEE, TAELERT, BmMERES M
HAEMEEPYIE T A : LV1, K/A 250 EREE (1000MB) AKX LV2, K/MhZA 50 ERE

(200MB)

LV1

250 extents

r Lv2
{1000 MB) 50 extents

(200 MEB)

t

il -y

PV1 pV2

200 extents cie Lot
. (BOO MB) AR

(400 ME)

B 2.4. Z E#EEM

2.3.2. EEREEM
BIGEEREE—E LVM BEA M, EERMeEsRRBEEASEAMC R, EoERET—E

FENBEESMAREHNENTEEREMNAR, HRBRARENEDRMBRABFKSE, SUERNAEER
/O BIREK,
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#EsHEREAEH

BIUEEMFEATEBBIREEEZR (round-robin) AR, KMERBAMECTELRENEREM, LUE
REE, BRI FSMAREF, /0 BeLL T AN KET, ERLEERT, EEEEZFEMEPHNEE
EREAMEEIIRMY (near-linear) FIREE,
To R T ERINAHEESEREE=EEEEM2E. FLBEFA :
o F—EFEMHNERDHEEE PV
o B EFEMHNERBHEEE PV2
o B=EFEMHRMNENEEEE PV3
o FBIEFEMHRNERDHEEE PV
EESBEEMP, FEWBENRXNATEEREHKN,
Logical
Volume

Physical Physical Physical
Volume Volume Volume

B 2.5. BERSFENEHE=ME PV ZMHE

FERESMAISZESHENREFEER —HRENRE, FETLEMH, AMEELEHR—(EFEREE
i, #BEMEFENEAERERE VRAEARINTRERE, FaXEFEMER, Lhn, HEHEE
—EEA T Z2ESMEHANERSFEHE, BEK—EERNERESMMEEESMEE, KRERETM
FEMR, Rz, BREFEEVMESEEMESMEFEF. ANSELSARNRLEHSESMIVERE
., EBH E1 44121, EREENEMD .

2.3.3. iR EEEM

18



&= 2. LVM ot

REEHENNERBEIAFREETANKRE L, EENERE—ERELR, ThERBEREERETEEK
B L, WAKENNGRER, ERETREZREHERIFNRE, BEREGOED—E leg HAEHERE, H#EIH
B KA —ER S ILE B KARERFI.

LVM XiEHGEM, SEELTHERBESMHE, LVM SRAEZEAERESMIVEREW miror £5
—(EEREEM L. B8 LVM, BRI %ZERENFEREEESM.

LVM SRR ERRERNEES A K/NER 512KB WA EEE, LVM 8RE—E/NENBAGEE, eEfA
T BFEREHEIMER S M LERER S, EREBFEETREREMEL, Mt—Re®IRE—
BMEARRRENEBRE, IR CHARFREELERT,

(E¥ 2.6, SFEREESHM) BRTHRE, S —ERENVFERESESH. FEED, BEESHRRE

BATEmR £,

Logical
Volume

t

.

Volume Group

5
f I
Physical Physical Physical
Volume Volume Valume
Mirror leg 1 Mirror Il'q Z

B 2.6. SREEEM
IS ERERBEIISESRRNBREER, F2H (H 4.4.3, ‘BIEREMD .

2.3.4. Snapshot &1t
LVM snapshot 12t T —IHERE —BRE, B FEERENERREIE, tHATEIRFBIERF, St

RRIAEEBHETEE, WEILT snapshot 2%, snapshot JEEE R — 0B EIEBHXRNIDE R Z
X, Mt—REeETERLEEIREE,

LVM snapshot E&REKIRIEFNEEZE, EAZEZE, GEREERECNEMEEPE
I snapshot &,
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#EsHEREAEH

a LVM 515 :# 58 B A< 1% LVM snapshot,

K% snapshot REHREEIL T snapshot 2% ZEIBAWERERD, FLt snapshot THEERFEE D E/IFHE
FZEME, tbA#R, SR—EBDEHRNFRBRERS, ZEEREMN 3 2l 5 % FhERBHIEM snapshot,

FEZR R snapshot RIABREREIAR, MARERNERRRENHEID. Snapshot &
ERAIBDRTRERF.

Snapshot I K/ EERREEFERASM EWEBEMNRIE M, tAHR, EEE/ET —(E snapshot, if
Bx2ithBR T RIBHNEM, L snapshot I K/NBRAZEDVEMRKEEMAOARNER, UREEERE, B
ARBTRANE FIZE RECE snapshot, tbAH, —EKRE D AMENSMEVERMY snapshot (140
/usr) ZFAEZEME, ShBEERZEARBNEMO RN snapshot ZFIEEEEED,

% snapshot i I5E, % snapshot S EEEFER, RACHELIEEHRFRSH LENEE, TEEREE
% snapshot FJK/\, Snapshot I K/NEEFISERIMER, RALEEERMNFEEEE, BEEEM
snapshot BftFIK/NREHR S drop 2, KRB, HIEZRIR snapshot BMEIK/NLIEMENEREX,
e A EEMH KD, UEBEECBESMAmEZMNZERE,

BRI T snapshot FERRHEF, RIBRENSTEENNSAFIERZEZAIHIRSE, & snapshot £F&
—/NERZEEBEMNEE, XERSWELTEKEFEHHRBESMAPERBE,

Snapshot THEER #F&E & :

o —fi%2kEE, snapshot EEANELEFTEETRESH LETRG, MAREFBEETEREHRNA
B RiRBIER T

o 1ZF7E—{El snapshot 183 R#E_ LT fsck EIRIET, UMEERRMNESY, WLHIERBH
EERAMECFTEETERRRBEE,

o (K% snapshot AFIFER (read/write) , FUILERIEBE/E—{E snapshot, i+ A%
snapshot FTAIEMN AR, RKEAFEAEINSHREEEETIE, TEREFEBIEENE
*ﬂ'o

o RE[EIT LVM &fft, LUEED Red Hat FE##EER. LVM snapshot B #% {5 FA 5l 3 17 i # 2= FE R A%
# snapshot, &£t snapshot AIREF N A X RENEE ZEIm, AR BENMEFZRERE
B iR, AREX{STE Red Hat Virtualization FREITLL LVM AEBMNETEEZEAR, FH2H

C(EHEEIER) .

MEVS B RAREIL snapshot Bt LHERIEA, FDE (81 4.4.4, “EIRBEM (Snapshot
Volumes) ™) o

& RHEL 6 1ThRBAR, EiEAIfEA lvconvert IE5H - -merge ;ZBIERHEG snapshot & A BRIEH
BtF, WIHENARZ—, MEETELXENIERE, ETRHER, ARECFTEHRROEAL
AIRIKRERF, B1EEH T snapshot Btz &, FRKBEESMESHERASMAILTE. minor HF,
L% UUID, it B&#H# snapshot i &#HEMR, MREVSEAZER ERNMERAER, F5260 (B1445 6
# Snapshot £ .

20



&= 3.LVM EH@EE

2= 3. LVM EigaEs

FAERETEARKE LVM BESMNEERFRE, FETEZRRRCRAZERSETINTR, &K
BE—#& LVWM RERF LR EZRS 8, FEE (E5, LVM LEZLLD .

SOBRESIE W FZR#IT LVM BEER CLI iEmefed, /EF (E 4, 248 CLl I57XKETT LVM EZE)
79, EBIREEA LVM GUI (ki <& 7, #//F LVM GUI F#77 LVM E#) /) ,

3.1. EREHEIL LVM &t

EEARERIETEIBESMIGE, EFEA Clustered Logical Volume Manager (CLVM) , thiFi2
—#l LVM BIERERIE R, ELEMINEER AFREPMEN SR LVM REBRZMFHEGFERE (LARTE
SAN L) , HEFRA CLVM, EinBIERIHEE A High Availability 4 #2z0#0 Resilient Storage 4+
N#RES, 23E clvimd daemon, #0 <& 1.4, ‘S5 #iESAEES (Clustered Logical Volume

Manager, CLVM) ”> HffiER,

EEERIEPET LVM BESMANEESR LRI LVM BESHMEL. LVM EESARFUK LVM GUI
NEIEEZERRE, EEEREEREFMEILIN LVM &ft, ZEERFEUREZHITHILES quorate.

REEBR lvm. conf 1£=X, CLVM FREZFIFEE L (cluster-wide) BVSEE, MERENISHERNREE
lvm.conf HERRTIEHEEHETE, FaE lvm.conf :EEEZR, MREVSARMR 1lvm.conf HEXRERE
A, EHBm Mgk B, LM BEEFE .

TIRER(E, B8 CLVM EHEM#FERE LRUNEESH, HRAUENZAZREFEENREERK
#t, MEARN, BFTRIIBESH TAREFRERATHREEIN—EHHER. EFUSEEESH
BOIREE, HAKESMENRARSEEM. ROGHEEER, F2H (8 4.3.2, EEEHREISMEE"D M
CHi 4.3.7, "BAEMEFENBE)

Digk

H
)
BIRIE CLVM (AR E R E RIS MEARE, BN BEHEEENNFTEET

B, EAFRENEMEENERSMH. TXEFEEANEREE (KREMHRER
DEFRE, XERBEFI .

MEVSBRANR I % Z High Availabily #4123, FIRERERBIERER, F3H (E£E

o

BB ARSETEIRGRESTMEREES, FBH 8 5.5, EEREHEILER LVM EEEM) .

3.2. BELSMEIRE

TAR/ET LVM BEESMAES ROBE,
1. MR EeEARFASEEMN LVM B3I GEEHCMERTHR) .
2. BISMEFE.
3. EiL#iEsh

B TRESMR, BETELLHFIERRR. A XHFHELHFERT GFS2 ERRMH.
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#EsHEREAEH

p= =1
BE GFS2 HERRM A EMNBIINRIAEF, HEEM A Red Hat Enterprlse Linux 6 17
hRER B ER—8R>, Red Hat W AXIREA GFS2 fFAEEMRBITESR R M. Red Hat #%

ERFEXIREERN GFS2 EERRM, LUETREERRMAY snapshot #& (Lb7374F
Al RR) .

1. e mkfs.gfs2 JEARIEBIIEM LR —(E GFS2 MRRH.
2. 5538 mkdir ERABIHOOEHE, ERRORMD, WERKRTENDHE LRI,
3. BEERRH, CTERDLARMPHEEHEIM—IITIIE fstab HRA,
b4, EREEA LVM GUI 3REE ST ERENE GFS2 185 %R,
LVM BRI ERERIBORE, R LM e ARG B RERSM LM RS M REI R0
£b, EREETEBNARSESEAALES, TEEFRERSRLMSENNSENRIL, & LUM
WRARRIE, CTRERSMEE—ERRNARS L.,
3.3. LRI\ S M LREERRR
EEEARSH EREERMNE, BRTTISR -
1. BU—EHFHNERSH
2. {FEATRBREMURET A SERVERRMHOSMEHLL R SHOETREM,
3. EEIESTHE MR SHNERSRE.
4. BIRHRTH.
EErEMEHE TS A RMWNRERZR, CTEMEEEMAEHEESRTT LTSS 1 f2,

3.4. #EHEEMEHN

Metadata B9{&{2 0 archive X &S MEHHIBEESMECEEREFIFEEHEIL, RIEE 1vm. conf
FEERPEA, FTEER(E, metadata BIEIPFETER /etec/1lvm/backup =X, i H metadata archive Rl
727f /etc/1lvm/archive &3 H, Metadata archive #727E /etc/1lvm/archive &= HHR B IERE
R, # archive IERMEBEDUARIEIE 1vm. conf HERPFIRNB Y, SHNRKEHED, BESSE
/etc/1lvm B $kHIAN TR RS F.

AR, metadata HIP T EliRr 2 ST RBEASMPMA - BRIFEER,
&A1 %8 vgefgbackup B RFH A MAF metadata D ZE /etc/lvm/backup X, EaIFH

vgcfgrestore 55318 metadata, vgcfgbackup #1 vgcfgrestore I5SHHRAI R (&1 4.3.12,
“lip B MMEFEN Metadata™> .,

3.5. SCER
S A B 0 8B B — (R AR A1 27 ST F AR B S eRERRTE -
o IEAEHL/GEE

e syslog
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E 3. LVM EREE

o HEHIE=R
o ANERECEXTHEE

SCERB O /etc/1lvm/1vm. conf HERPERE (R Mtk B, LVM BIEEFE) #F) .
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#EsHEREAEH

4. %8 CLI IES KR EIT LVM I8
AEHETETER LVM 58550 E (CLI) REBIEEHHEBFEMWE B EIE/EZEABIR,

ERERTHRERN—EREERETH LVM BMAEE, TS EERERHIT clvmd
daemon, MMESEZMEEER, HBH (H 3.1, "EEEFEIL LVM B .

[N

4.1. {FH CLI 5%
Ffi LVM CLI 3545405 %/E58 B Thas,

EEESIBIMPREFERIIRNE, BATKARMIEE. BETEEEMMNG, BERREFESRE
A, —#&&RX KB =ZE MB, LVM CLI 55T #EZ D,

EEERIBIMPIEEEAME, LVMERRDOKRNE ; LLAH, EE M3 m BEEFH, FLHBERT 2
A (1024 BUERN) EWER. T8, EREESFIEET --units 5186, NERTEMS 1024 B
H, MABRIFKTEAS 1000 BIEE,

EETERAEMF IR RESMAE A58, TBERERBAFLEN, —EES vgo NEMEHE
FE) 1lvole EEESM AT HKIEE R vgo/1vole, EFE—JILENESMEHE, TBARFEEAZAR, %
BMEERHA BESMIERTE A, AR, lvdisplay vgo IESHEERER vgo BMEHEHAE
By EE B

AR LVM 18588 ES -v 8|8, BOSEH A IBEREMMEMEEMRE, thAHm, TIHMERT
lvcreate 5 R BITEEREIH.

# lvcreate -L 50MB new_vg
Rounding up size to full physical extent 52.00 MB
Logical volume "lvol@" created

TSR T lvcreate IES LUK -v BIERIE H,

# lvcreate -v -L 50MB new_vg
Finding volume group "new_vg"
Rounding up size to full physical extent 52.00 MB
Archiving volume group "new_vg" metadata (segno 4).
Creating logical volume 1lvolo
Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
Found volume group "new_vg"
Creating new_vg-1lvolo
Loading new_vg-1lvol0O table
Resuming new_vg-1lvol0 (253:2)
Clearing start of logical volume "lvol@"
Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
Logical volume "lvol@" created

BHEEER -vv. -vvv 2 -vvvv 51 EREERBEMNFFHIESEITER. BRI, -vvv 5| 8IRE T &
KEMEF, THEHERERT lvcreate IES LR -vvvv B EBE H I RTE T,

# lvcreate -vvvv -L 50MB new_vg
#lvmcmdline.c:913 Processing: lvcreate -vvvv -L 50MB new_vg
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& 4. %8 CLI {5527 LVM B

#lvmcmdline.c:916 O_DIRECT will be used

#config/config.c:864 Setting global/locking_type to 1
#locking/locking.c:138 File-based locking selected.
#config/config.c:841 Setting global/locking_dir to /var/lock/lvm
#activate/activate.c:358 Getting target version for linear
#ioctl/libdm-iface.c:1569 dm version OF [16384]
#ioctl/libdm-iface.c:1569 dm versions OF [16384]
#activate/activate.c:358 Getting target version for striped
#ioctl/libdm-iface.c:1569 dm versions OF [16384]
#config/config.c:864 Setting activation/mirror_region_size to 512

EAEBERESH - -help 5I1BREEREM LVM CLI 55 HHEIEE,
I # commandname --help

= ERRREIEIES M man page, FHHIT man 55 :

I # man commandname

man lvm 3SR T AR LVM B—i&HR E &R,

FTER LVM B E##ER UUID AEZ2IR, EXREIIYHEER, UUID $Ewaob. EEBRT —@EE
# /dev/sdf WERESM (BMEHEM—ID) , RERBECKREOIER, AIZREERAT /dev/sdk
B, EREIEEAEE, LVM E2EIEAREIEREM, RACSHEBEREMAT UUID REITHH,

MIEEHERESMNKERE, MEVSTRIIEREMEF, EEERSEM UUID LRHEEEER, F2H
(Hi 6.4, “EREREMH Metadata™ .

4.2. EFSEMERE

LR AR T T SR EREESMEENES.

4.2.1. B iIEEESMH
THNERS R T I A SRR T B RS MINIES.

4.211. REHBEFE

HEEERAREMRRERFAENERSM, Sk LORRZEDEIR. HIR DOS ik HI 2 5KEE,
DEIE id BHREBER fdisk HE cfdisk EHHKRA 0x8e, EFAREMKKER, REDERL
ARBIRIE, ML —RERBEMIBIMRXEE LB ER, EAERER TIESKIGE —(ERRES
LERBRIRAEN D EIK :

I # dd if=/dev/zero of=PhysicalVolume bs=512 count=1

4.2.1.2. fIiz{L EREM

&R pvereate SERRNBE—ESHARFABLEEMNERKE, PIRCLABEERRRZ
B,

TAHESHBILT /dev/sdd. /dev/sde F /dev/sdf 7= LVM BisEf, UFERESR LVM #EESH
— &R A
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HEEMEREAER
I # pvcreate /dev/sdd /dev/sde /dev/sdf

AR EEMA S REWME | FEDEE EBIT pvcreate 185, THEEHIE /dev/hdbl 1%
LVM Efe Bt FRER LVM S —EB 2 R EM,

I # pvcreate /dev/hdb1l

4.21.3. FHERESE
1RE %A lvmdiskscan IS RIBHATAREASEAMMWERER, N THIEHIATT.

# lvmdiskscan

/dev/ramo [ 16.00 MB]
/dev/sda [ 17.15 GB]
/dev/root [ 13.69 GB]
/dev/ram [ 16.00 MB]
/dev/sdal [ 17.14 GB] LVM physical volume
/dev/VolGroup@0/LogVolel [ 512.00 MB]
/dev/ram2 [ 16.00 MB]
/dev/new_vg/1lvol0 [ 52.00 MB]
/dev/ram3 [ 16.00 MB]
/dev/pkl_new_vg/sparkie_1lv [ 7.14 GB]
/dev/ram4 [ 16.00 MB]
/dev/ramb [ 16.00 MB]
/dev/ramé [ 16.00 MB]
/dev/ram7 [ 16.00 MB]
/dev/ram8 [ 16.00 MB]
/dev/ram9 [ 16.00 MB]
/dev/raml0 [ 16.00 MB]
/dev/ramlil [ 16.00 MB]
/dev/rami2 [ 16.00 MB]
/dev/rami3 [ 16.00 MB]
/dev/raml4 [ 16.00 MB]
/dev/ramlb [ 16.00 MB]
/dev/sdb [ 17.15 GB]
/dev/sdb1l [ 17.14 GB] LVM physical volume
/dev/sdc [ 17.15 GB]
/dev/sdc1l [ 17.14 GB] LVM physical volume
/dev/sdd [ 17.15 GB]
/dev/sdd1 [ 17.14 GB] LVM physical volume

7 disks

17 partitions

© LVM physical volume whole disks
4 LVM physical volumes

4.2.2. TR EREEM
BAMEAZIREES KSR LVM EEEMAIANSA @ pvs. pvdisplay LK pvscan,
pvs ESERERESMEAUNRENERRETR (—EEEBEM—1T) . pvs BHRME T HFSEIILH,

it B ¥ R#E1T script HE B EBN, MAKEGER pvs ERRBFMEENEEBIERRER, F2H (81 4.8,
‘LVM BEETE IR
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&= 4. %8 CLIHESRAET LVM EH

pvdisplay {E S EASEERSMEHFHANZTEE. E8U—EREMNRARBTERNNE (K
N BE. SMEEEFS) .

THEHIFRR T SN EBRERSMATAITH pvdisplay 558 H,

# pvdisplay
--- Physical volume ---

PV Name /dev/sdcl

VG Name new_vg

PV Size 17.14 GB / not usable 3.40 MB
Allocatable yes

PE Size (KByte) 4096

Total PE 4388

Free PE 4375

Allocated PE 13

PV UUID Joqlch-yWSj-kuEn-IdwM-01S9-X08M-mcpsVe

pvscan ESERERMPAE RN LVM EREKERFLEREM.

TIESHRRTERRNERERE :

# pvscan
PV /dev/sdb2 VG vgo lvm2 [964.00 MB / 0 free]
PV /dev/sdcl VG vgo lvm2 [964.00 MB / 428.00 MB free]
PV /dev/sdc2 lvm2 [964.84 MB]
Total: 3 [2.83 GB] / in use: 2 [1.88 GB] / in no VG: 1 [964.84 MB]

&7 1vm.conf HEEZE—ERIEZS, Wt—RKEBESH SRR BRIEENERESM. ARESMAE
F @R e AR IR HIMI L S B EWIRHIIEREIET, BEE (H1 4.5, “BEEESERIZESH LVM ZERFHE (LVM
Device Scans) ) .

4.23. BRI ERBREML

EAZEBMEM pvchange IE R RERFERBEESRE—ENXELEREMNTRER L, HHHMRE
RIABECESGERLEMBRNGE, SHERLEN.

TIETEEEEREEESEE /dev/sdkl L,
I # pvchange -x n /dev/sdk1l
BRI A pvchange 15T/ -xy 58K FF2HC,

4.2.4. EXREREMBIKN

HEEREMNEAFERTN—ERRBEENKNNGE, FEM pvresize 5K LVM BlAHHIK
N IEAITE LVM (R EEREMERITERES.

4.25. BIREREM

= LVM ETFESEFHAEMEEE, FEE pvremove IES5H G LVM 12K iE, $1T pvremove 5
SHB—EZHNEESM LM LVM metadata F1biE,
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HEHREBGNEREMENERSMEEN—2, EELAZBEA vgreduce FERRIGEHEM
EEPRER (40 <EF 4.3.6, ‘BHEMEETBRERSM ) Bt .

# pvremove /dev/ramlb
Labels on physical volume "/dev/ramil5" successfully wiped

4.3. SMEFHERE
HERAHIE T BT SIS MEHAEIRIIES.

4.3.1. BiSMEsE

EEH—ENELEEEESMEILEMEME, FBFEH vgcreate 154, vgcreate EIRIESEHALHE
KRB —EFHEMELE, WINEEL—([EEREMELSMEEEH,

TS EREI—(E44A vyl FIBMEHE, ©RHE888 /dev/sddl #1 /dev/sdel ;ESMEEESE .
I # vgcreate vgl /dev/sddl /dev/sdel

EERSMRERREIISMEHER, MERECHNHREEERTLAXEIMB BE, EERERE
EHEMAXNTHREHERNR/NME. REFBRETEHR /O BEEMOBREEREMZE,

ErRMERNBREAX/NTES, EAEEHEA vgcreate I55H -s RIBRIEEBE K/, EAS@EFER
vgcreate {ESH -p 1 -1 5| BUR RGBS MEFEATREEE N ERSEESMEE,

TIAE, BSMEESHER—KRER PINTEETHTERETHERERSMHLE) RokERRERR, &
& normal SEER, &0{#MH vgcreate {55 - -alloc 5|#KIEE contiguous. anywhere %
cling 2 EEEUR,

contiguous BREZEEHMNEEMEENREREH., EFRMINTAREIHEPEHEK, i@
normal 2 EEBEKRAEHREMAIEE, anywhere 2 EBEBERAIEHERAEM, FENMEMTREZHRNE
oM EgREMEE, cling BEREFMNERRKE TR EESMERMTHNEEREERNER S
L+, ELEBKREEBFEH vgchange 155 RETEE,

MENVEEHHER cling BURER LVM ZEERIEEELEMH LVM £ieF, ZERVMEREN EEEE MM Lr0HER
B, B2 (E4.4.12.3, “LL cling D EBUREBRBEEM) .

—iRREE, normal UAMDEBRRAAERFKNERT (BEEFEEETSEIRHFREREDE
i) , TREFERE

LVM Bt EH M EANRBESMIESEMR /dev BixFHRERFFERBSEH, BRAOT :
I /dev/vg/1v/

teAH, BEEEMT MESMEE myvgl 1 myvg2, REHSE=EHEA lvol. lvo2 # lvo3 HI#EéE
B, EHSEINEEEFHKRER

/dev/myvgl/1vel
/dev/myvgl/1v02
/dev/myvgl/1ve3
/dev/myvg2/1vel
/dev/myvg2/1v02
/dev/myvg2/1v03
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LVM BISRE K/NE 64 fiI7t CPU L& A{E% 8 B&EKAITH (Exabytes)

4.3.2. EEEHEISMEHE
TEHEEBIED], BA%B vgcreate 159 BT AMEHE, MNMEEEEBWES R EM—E,

FEFEERME, BB CLVM EHEHAFEE LB TS MEEEEmE I A EZHEEBENENKE
R, FBEHEAEBFEA vgereate 155 -¢ nBIEKRI—EAE. RAERSFHN—EHETER
B MEHE,

ERERRBEPHTTIEDSE, CEETESKRPITHHE L, BI—EXREMEEE, ERESGEL
—@&%& vyl tHOSEEREM /dev/sdd1 # /dev/sdel BIARES

I # vgcreate -c n vgl /dev/sddl /dev/sdel

ERZEBEM vgchange 1558 -c ZERGRANEMEE, ERAFTKIEZEESMETE, W
CHi 4.3.7, "BUEMEENBE) FRrEtR,

RAIEE vgs EPRME—ERENSHEEHES 2EREESMErE, SHEBMEMRESED, EHIE
SESRT c EEEM. TIIESRET T SMEFE Voleroupooe 1 testvgl HIEM, 7ELLERH]
1, VolGroup00 HERIMARES, M testvgl AIEIMMATERE, 0 Attr 2B TH ¢ BHEFIR.

# vgs
VG #PV #LV #SN Attr VSize VFree
VolGroup0o 1 2 0 wz--n- 19.88G 0]
testvgl 1 1 Q@ wz--nc 46.00G 8.00M

MRS EZBRN vgs IETHHEREN, BB &1 4.3.4, ‘B eMEHE" & 4.8, “LVM B9EETLOIFR"
#0 vgs B9 man page.

4.3.3. i ERESMELSMEEH

EEIICRANEREMEREGNEMERE, 5 vgextend 155, vgextend EIBIES S HEBHIE
— Bz E L ETRNERSMKRESMIFENETE,

TIHERER /dev/sdf1 BREEMATIEESMEE vgl F.

I # vgextend vgl /dev/sdf1l

4.3.4. B EMEE
R e R RIRE S RFET LVM BfEHEMN S : vgs # vgdisplay.

vgscan I8 SRR HEESMEHENAMERE. F8 LVM (REWER, LKRFBRREMEHHE, AREYS vgscan 15
T EBERIEA, FBH (H 4.3.5, IREMRRESSMEBEEUERIIRBER") .

vgs EREUARENEIRRMEMEHEER (—EESMEE—1T) . vgs IETIRH T EF S8,
it B AAEST script HEAEEN. MRS HERNRMER vgs IR RBEILENSMHERER, F2H
(i 4.8, “LVM BIBETIEEER .

vgdisplay EESELUEEMNRAKBREMEENE (BloKRD. BE. EREMBEESE) . T&E
BIFE~ T vgdisplay {55 EHE R new_vg EMEHEMNEY ., HETIEEEMEENEE, FMERENSEM
BB g
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# vgdisplay new_vg
--- Volume group ---

VG Name new_vg

System ID

Format lvm2

Metadata Areas 3

Metadata Sequence No 11

VG Access read/write

VG Status resizable

MAX LV 0

Cur LV 1

Open LV 0]

Max PV (C]

Cur PV 3

Act PV 3

VG Size 51.42 GB

PE Size 4.00 MB

Total PE 13164

Alloc PE / Size 13 / 52.00 MB
Free PE / Size 13151 / 51.37 GB
VG UUID jxQJ0a-ZKkO-0pMO-0118-nlw0-wwqd-fD5D32

4.3.5. iR fmbkER R B S B MAH R U E R ILIREVER

vgscan IS ERHERMAFAESIENMIEREL S LVM BEREMANEMEE, EEE LVM REE
iI{f /etc/lvm/cache/.cache 18X, ZERSE—JIHREN LVM KEEE,

LVM 7RIS ENR, BEIIIT vgscan 34, HHEEEET LVM FXRFNHEHERE (FINETH
f7—IH vgcreate 1%, HEE LVM HABF—BHHOREE) 81T,

pa -

SEENEIERERER, BARFEFH T vgscan 155, EEXRERHEER
RGBT EENHERE, SETRERLEN, LT ERHIBMERE—38 SAN £8Y
iR, FEEBERBER—ERERL A BB MBOHTHERE,

0] 1E 1lvm. conf {2 EE—E@JESS, LURHIGHE B RIFEREE, REVSHERINRE A& E2s 3 1EH
MighH BEMMERRERA, F2H (8 4.5 “EiEiEERRIZE LVM &E£&iFHE (LVM Device
Scans) ™) .

TEIEEFIFRR T —IR vgscan FEGHIE .

# vgscan
Reading all physical volumes. This may take a while...
Found volume group "new_vg" using metadata type lvm2
Found volume group "officevg" using metadata type lvm2

4.3.6. HEMEEHBREREM

2B EMEEPRIRRERNERSEM, &M vgreduce %, vgreduce IS EFEHBIR—(EN
BZEZEZNEEESMREREMIFENETE, SERMEFEREARTRESMEEPHZHRTHBEIR
HWEREM,

30



&= 4. %8 CLIHESRAET LVM EH

EH—ESMEEPRIREREM A, EFEBEA pvdisplay 155 R B RS I RBEMEE
SfER,

# pvdisplay /dev/hdal

-- Physical volume ---

PV Name /dev/hdal

VG Name myvg

PV Size 1.95 GB / NOT usable 4 MB [LVM: 122 KB]

PV# 1

PV Status available

Allocatable yes (but full)

Cur LV 1

PE Size (KByte) 4096

Total PE 499

Free PE 0

Allocated PE 499

PV UUID Sd44tK-9IRw-SrMC-MOkn-76iP-iftz-0VSen7
CERASMKAFERDR, BELESEER pvmove IESREERBRES —EEERSM L, AERER

vgreduce {ERRBMRETREM :

TIESEEERSEM /dev/hdal H my_volume_group BMEHEHRER,

I # vgreduce my_volume_group /dev/hdal

4.3.7. BN EMEHEN S H

vgchange ISR EARERIIAEMEE, M (& 4.3.8, HAMIEASMEED PR, BIFY
ERERETR, RA4BENEMFEENSESMEESH,

TIESHESIESMEEHE vgoo NE X BESMEER NS 128,
I # vgchange -1 128 /dev/vgoo

INAREN4S vgchange HETATREE AR B MEFE S BMERAEFR, 552 # vgchange(8) man page.

4.3.8. XRT=REMEtE

EIEETEMEER, BRRECEEREAN. EXREFFEPNEESMIHFRILETRREEE
EO

EREERTEETEEAEMEEE, W6 kernel EEERBIZEMEEE, EZERIVEAEMEEE, &
&/ vgchange {§$H -a (--available) 5|%.

THEfIE S =RASMEEHE my_volume_group,
I # vgchange -a n my_volume_group
G RHEWS AEE, BN Tel RESMEHDLASERR—EEEANESR L, EMM N1 FE

AsiE AR LB MEEE. REEBEM snapshot HEESHEE SRS H, Raef—
RARBEFERR—ESHR L,
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1&FZE8 lvchange 5 S RIEASRIREEEM, 0 <& 4.4.8 "HUHRESMEENZ ) PR, 8
DSERANERETNRBIER L, HREESMIERER, F2H (F 4.7, EEEPEARRIER
ERRBEEMD .

4.3.9. BIREMEE
HEVRAeREESMOEMEEE, FEM vgremove 155,

# vgremove officevg
Volume group "officevg" successfully removed

4.3.10. D EIEMELE
HEDESMEENERSMIL B RAESMAE, FEM vgsplit 55,

BESMEATBERECESE, ARANEBESMMNAERBEMRERSM EUFHRENSITNE
fEsk, A BEBVE/EE, EAERA pvmove 155 AEHI2E,

TIEEHHEREAR bigvgBMEEDEIH T HEEMEE smallvg.

# vgsplit bigvg smallvg /dev/ramil5
Volume group "smallvg" successfully split from "bigvg"

4.3.11. iFEEMEE

HERMESMEERES A —EEBNEMEHE, FEM vgmerge 155, BRI —EREARN PRIE]
BMN—EXAIRNEAN [BR] SMESE—E, TasMNERREX/NBLABEFL BEETEM
EsMmEEnNERNEESMYARE B R EMA RS,

TIESEBREANEMEE my_vg SHNEH, SKEANEMEE databases #, MR HEFH
B runtime &,

I # vgmerge -v databases my_vg

4.3.12. B2 & MEHHERY Metadata

Metadata %12 %1 archive €7 EE5MEFEFNBESMECEEREHIFEEBMET, RIEEE
1lvm.conf X eEA, FERE, metadata #DFETETE /etc/1lvm/backup R, HH
metadata archive RIf#771Ef /etc/1lvm/archives #EXR+, %@ vgcfgbackup IERRF XM
metadata %12 = /etc/lvm/backup HEEH,

vgcfrestore {55 E 5 EMELHEM metadata B archive ERZEEMEHEPRIENEER ST,

ARENIF{E A vgcfgrestore 15 S KEREEEEM metadata LBVEREAZRG, FS2H (& 6.4, “ERERS
MH Metadata”) »

4.3.13. AEMEEEH MR
8 vgrename 154K AREHNEMEHHAETHH L.

TIMIRE S E A AIRENEMEFHEENE vgo2 6784 my_volume_group
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I # vgrename /dev/vg02 /dev/my_volume_group

I # vgrename vg02 my_volume_group

4.3.14. EEMEERE S —ERIE

RS 2EME LVM BfEFERE S — R, FHMIEZEEFER vgexport  vgimport {EHREE
{’EQ

vgexport IESEFEESRMBEEIEN—EREHANESMEE, EERECHWEREMIFE, vgimport
ESEHEEEMEHEIR vgexport 55 HEEAZER R RHEFE.

RS EMEER—SRRBES—RR, FRT TSR
1. FHEEREA S EEFIREMEHETH SR EM EER, REBEEESMEE,

2. %M vgchange 4 -a n 5|BRSESMEEFRLAER, SURRASHEELBEER
EEETT,

3. A vgexport ENREHSMEFE. ETRREREERZBIRIRBEFRE,

REEN T BMAER, EEHIT pvscan fETE, BERSMESRTE—ECELNESMAE

o

PV /dev/sdc1l is in exported VG myvg [17.15 GB / 15.15 GB free]

=
th
# pvscan
PV /dev/sdal is in exported VG myvg [17.15 GB / 7.15 GB free]
PV /dev/sdd1l is in exported VG myvg [17.15 GB / 15.15 GB free]
=

RIRRARAR, ERSENEMAERMERRAR RS CMEREERRT L,
4. EHFEREIBATRR LR, 558 vgimport I SREASMEHE, WEHIREEHFI

=
5. 55f# M vgchange 1§51 -a y 51 8/E RAEMEE.
6. BEERRIAERECREMER,

4.3.15. EFTET —(ESMEEHE B &%

B EHTESMEE B RUKBESMTAESR, 5EA vgnknodes 154, SRETEREL AEE
SMATFER /dev BEkHH LVM2 $745HER. ©EBIEMERNFRER, LRBIRAREREFRESR.

R FEHMTEE vgscan #E5H mknodes 518, Ki% vgmknodes #EH&# A vgscan 55,

4.4. BEEESMEIE
HLEM R T ST AT AT S IE R A M SRS IR S,

4.4.1. BRI EEE S
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HEESHEEEAERE
EREIGEESH, FEMA lvcreate 54, HETARBESMIEE —HAEHEE, FRR lvol# BiE
W, m #FBESHMENERERES.

ERgILREEmE, BEEMER—(AEAERESM LTRAREREKIEMEERTEK, —iRHkE,
#wEsMEERiEEAAEREM LNMETRZER. BB ESMITEZHNEFIRERESMFER,

M RHEL 6.3 #&1ThRiE2, EelfEfE LVM k&I, BEx. EFmE. FH, R RAID A, AREX
= RAID #BiESM ERHEREEN, BB 8 4.4.13, “RAID #iEESM,

TIHESKHEE vol SMEHES, EIIX/NS 10 GB BBESM.
I # lvcreate -L 160G vgl

THIESHEEE testvg BMEHEH, EBII—E 1,500 MB. &% testlv MIRIEBESM, W
/dev/testvg/testlv EEEIREE,

I # lvcreate -L1500 -n testlv testvg
TIESEH vgo BMEFEFHNTARR, Ei—E50 GB. &4 gfslv B#iE S,
I # lvcreate -L 50G -n gfslv vgo

EF{EM 1lvereate 1598 -1 5| BURIEER R PR EEBMBIK/N, EIRTERLLS| B3RS E R R#EE
SR SMEELE. TIIESHERI—EES mylv FEESH, ©ERT EMEFHE testvol H
60% HIHEZE[E.,

I # lvcreate -1 60%VG -n mylv testvg

BRI fERA 1lvereate 5T -1 5| BRIEESMEAATRFARESMOOR TERENLH, TIiESEE
B —EHA yourlv BRBESM, ©HEXMAEMEE testvol HATAERDECRIZEME.

I # lvcreate -1 100%FREE -n yourlv testvg

B0l fE 1vereate 159 -1 518, KREBIL—EFER T REESMEERNEEEM. 287 —@EARCTFE
FA 2 3 31 50 FR 22 (B B M B AE RO EEE M, FREN2EF vgdisplay I55K#E [Total PE1 K/, AREfE
FELERKRIES 1lvereate 55 HIE A,

TIHERIEEEIL—EEA mylv FEEEM, HEESMENES testvg NEMEFHEIER.

# vgdisplay testvg | grep "Total PE"
Total PE 10230
# lvcreate -1 10230 testvg -n mylv

HREEMEERBIGNG, ERARKEILEESMNEAERLEMAEEERE, ALELEIIEEEMH
By, BARRFEZRIEETRENE. NNSHEEANAEESMHEIFE BRERSH LOBREER, F2H
(#i 4.3.6, ‘BEMEERBIREREMRD .

HRET—ERESMEFEPNERSM O EREEEM, 557E lvcreate ERINRAEEERESMIE

fit. TIIESIHETE testvg BMEFFHEPEIL—EBHERSM /dev/sdgl 2, B4 testlv By#E
%‘H:H-o

I # lvcreate -L 1500 -ntestlv testvg /dev/sdgl
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A EEREMMWITLREE ™ AREABESM. THEHERT EMEFE testvg RHEREM
/dev/sdal FMBEIE 0 E 24, LUREREEM /dev/sdbl FMFEIE 50 & 124 B T —(EfRE#BES
ﬁ-o

I # lvcreate -1 100 -n testlv testvg /dev/sdal:0-24 /dev/sdb1:50-124

ToEEAFIE /dev/sdal BEEEMHIER 0 £ 25 i1 7 —ERMEBESH, RERERE 100 EiEREHE
e,

I # lvcreate -1 100 -n testlv testvg /dev/sdal:0-25:100-

R ERE SRR INAR D BRI TEER IR A inherit, i BAFERMBERASMEFEATERIER.,
SLEHRABEBMEM lvchange 5 GREN, MRS 2 EER LHBERER, F2H (8 4.31, ‘i
SMEE"D .

4.4.2. BITEEHM

HENAENEEEDNNREA, BEXFSNEESMTNEER /0 WX, ARNGESZERFEEMHN
MHEAEA, FBH (H 232 “FE2REEM) .

BERETSSREEME, TRER lvereate I5HH -1 BIBURIEERIEHNBE, EFTRERESME
EHIBELVERSM L, MIENHERATANREMEEPNERESMEE PRIEEAT --alloc
anywhere 5|%) .

EENEERESMNEARAEREEN R INTENGE, FESMNERAKRNMESICRRE/NHNEREE,
teA#, M@ two-legged BIHHIEH, mAKXNNMEEENRB/NEEX/NNME, T£—1E three-legged B
fifEd, RAKXDMIEFRFRNMNREXR/NH=1E,

TrfETHETMESRSM RIS RESMH, It B#IEA 64KB, EEEMANAS50GB. &4
gfslv, RS MEE vgo FRFDEILE,

I # lvcreate -L 50G -i2 -I64 -n gfslv vgo

MIFEESMER, EUEEEESFRARMIENEREMEER, THESESERESEESMLE, &1 —
BRNE 100 REMEESM, &4 stripelv, WHUNREMEE testvg . EMIEEFER
/dev/sdal #IH[E 0-49 LK% /dev/sdbl BIfE[E 50-99,

# lvcreate -1 100 -i2 -nstripelv testvg /dev/sdal:0-49 /dev/sdb1:50-99
Using default stripesize 64.00 KB
Logical volume "stripelv" created

4.4.3. BTG AsM

B RHEL 6.3 &1ThRi#2, LVM 1B 7T RAID4/5/6 ARG EF, MEEHEF LA
RAEA, F2H #14.4.13, “RAID BESM",

Ea
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EREFEIHEG LVM BEEMM, FHEAETEBRMEEEIHEGR LVM #BESEMEFRE
BiESHEER, AWM, BEASETENERLVM M, SSEBEHGREMEEVEE
BVE, BEMWAE quorate, i7H lvm.conf ERAMEERRNWAEEIFRERE, LA
BEHETE, NS EREDEIRGEMIERE, FB3H (B 5.5, EEEFEIHER
LVM 5ZEESMD .

HERREMREBRERNSEHRL, HTHE LVM REEIEBINES, TSNS
ERARRIERE. EFRESENELFRNIERERREMEN. E2RBILME, 2
BTHRERN—EHR L, PITERERRETES.

BEERUGEAMEE, GBS lvcreate 5540 -m BIBRIETERNENME, 5T -ml WEE
By —(ER, L HFEERE : —(8 linear BESMAN—BEA, BEM, EET -n2 WES
RITTEE, 17 4 = R R,

TIESESEI—EARERNGGRBEEESM. £MK/N%E50GB, %4 mirrorlv i HEMEE vgo &
OEIE -

I # lvcreate -L 50G -ml1 -n mirrorlv vgo

LVM S5 2 HER AR HIEBETIE, FARK/NIA 512KB, EAIf#A lvcreate {EHH -R 5185k
B EIHKRNEES MB, BN HREE 1lvm. conf #ERFM mirror_region_size % ERFENFER
BEIH KN,

ERBREREEPRRE, KR 1.5TB MEREREEUAR AN 512KB BiI, FEKX
ARGRNERE, BRMRERNEEXN, E2EMEHXNMNEEIEN LVM BIIEFZ
7w, HRBAEEEFERE LVM i55EH.

EARBIBEXRNERA 1.5TB WEEE, Bl TB AR MEN, BHEHEER
AATE2 BRA, LEAZEFIES lvereate I55H -RBIE, LAH, EEMEG
K/N%A 1.5TB, EA[1EE -R 2, BENEHRK/NE 3TB, EHIEE -R 4. BEBRAXNE
5TB B, ZHJ8%E -R 8.

TIE ISR —E R K/NS 2MB MR F#E S

I # lvcreate -ml1 -L 2T -R 2 -n mirror vol_group

EREBREEILR, REEHERES L, HRKRENRGRTHRS, BFEFIREELHZRRE, B
RHEL 6.3 #1ThRiEE, ERERI—ERAFENIERE, ETETE - -nosync 51 BRBATRKENE—
BERENIERS L 2IFLER,

LVM 28 —E/NENEE, ©efAZASREHIMERSHTMEREKERS . MRKE, XBHE

W RAERR L, It ERREFTEBRKATRE—HME. EIFEB --mirrorlog core 5IHRIEE
Sl B RALEREY ; SURERAAREENTE, TRERUML, SERNEILEE, BER
BB AREHE S,

THESHEEH bigvg BMEEEIFGRBESMH, ZBEEMEZA ondiskmirvol If H &5 EiFiR.
BMA/NE 12 MB i Bi#% mirror log FZTEECIERE .,

36



& 4. %8 CLI {5527 LVM B

# lvcreate -L 12MB -ml1 --mirrorlog core -n ondiskmirvol bigvg
Logical volume "ondiskmirvol" created

mirror log E#EILIE —EE{E{AT mirror leg A EWEINRMEERREANKE L, TEEIRAEEFEH
vgcreate {558 --alloc anywhere 3|27 E R —1E mirror leg FIEBEMERIREE LEII—@
mirror log. ERJREREMEEEIE, TBTCAIREREEILER, BECREMEEAREKE,

THESEEI—EEHFRNEGRBESM, ©8 miror log IR EEF—1E mirror leg BIEEBERRIAYEE
B, EiEflF, vgo EEBMEFHERIESEMERE. EREDAEINERESMIIAR/NS 500
MB, %% mirrorlv, it B EHEMEFHE vgo FATAEIE -

I # lvcreate -L 500M -ml -n mirrorlv -alloc anywhere vgo

HRFBERBEBRKT, mirror log EEMARBRIRERSE ID WEKHHMTERE. AL,
ERBERSE mimor log WRBARENTFE LEEFERR, RRERUIENSRIMTGE
HIERT, EEETHFR, REKE D WEEHFEE T miror log WEEERENA,
RIFETIERITE, FALEAIEETESEE (BR) N, A, E&EIDHWEE
EiRGRE T mirror log B EVERRE:, BEIENMFREKE (EmBETCHRE RN log FI7FER
RERR M)

B EREIARFHMHE mirror log, &R[E%E --mirrorlog mirrored 518(, T3IESEEH bigvg
BMEHEEI RIS REST. XBEEMEA twologvol HEFEH KR, BMANSE 12 MB i Bi%
mirror log 2RSS, MEREERRNNEE L,
# lvcreate -L 12MB -ml --mirrorlog mirrored -n twologvol bigvg
Logical volume "twologvol" created
FIZAER mirror log A, &J#EHE M vgcreate 558 --alloc anywhere 512, ZR7EEREEIR leg

MHEMRE L ZITERRR log. SRS ENERE, THRCHERERIITERER log, BEERE
RAEREE, LIFR log REFIEE L,

EREBREEILR, REREHERELS L, HRABEMRERTHRE, BFEFTREELHAZRE, BE
BRI —EHEABERNIRGE, THEE - -nosync BIBKBARRERE —EEENDNKRRTLEIH
ER,

AR E R A RE 2 mirror leg #l log IR ERME, UKZEARENMERRE. &ZEEEHEFRE
HEREMR L, FEME LHEEE—ERFREFNER. LVM A —EEERERIIFMIILHLN
REIRF, EREMNEEREMEIIHINGE, RES2H—RETIRNER, AANESEFES, LHEE
WRENERERE S SRR,

TIfETERI—ESRA ERERNEHREESM. SMKXN%E 500 MB, &% mirrorlv, tHZHE
fEFHE vgo AATEIEIHRAY, mirror B95E—1{E leg fiIA /dev/sdal &iE L, mirror B8 1@ leg R
/dev/sdbl & £, mirror logs RN /dev/sdcl L,

I # lvcreate -L 500M -ml -n mirrorlv vg@ /dev/sdal /dev/sdbl /dev/sdc1l

TIESEEI—EEEEBEGNIRGREESMH. BfKX/N%500MB, £A& mirrorlv, IBEHSE
fEEHE vgo ARTEIEIHZRET, mirrorBEE—1@ leg fIMR /dev/sdal E=BEMIRIE 0 ZE 499 £, mirrordy5E
1@ leg iKY /dev/sdbl ZE£EBEMEE 0 E 499 Lk, I H mirror log B /dev/sdcl ZEMEE 0 i
. BL%A IMBWRE, aREAEENERREESHKIEKNEE, SMESRAKE,
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# lvcreate -L 500M -ml -n mirrorlv vg@ /dev/sdal:0-499 /dev/sdb1l:0-499
/dev/sdc1:0

F Red Hat Enterprise Linux 6.1 #{ThRieZ, TG oI EBRBEEMPIES striping £2
mirroring, EEILBESM I FERIEEREKEE (--mirrors X) FHEEHE (--
stripes Y) B, 2EREEBEMENNEERAETE,

-

4.4.3.1. SR EMRMBER

&A1 EETE 1vim. conf HEEM activation B2 H A mirror_image_fault_policy #
mirror_log_fault_policy 2%, UEEREREBERMEF, HFRBESMSWNMEE, EELBHBHR
#A7T remove BF, RIFKESEAXBKREENEE, TEEKERENERLTEE. EHBEWERAT
allocate Ff, RIFKEEABMREBENEE, TEATHRE LREEE, URRERWEE ; HHE
ENEEMEETRERM, HWBERMEFEARXZHE remove BUEREEIR,

FAFEEX(E, mirror_log_fault_policy BH&#%% allocate, # log A LEEREIIRE, HFAE
SN B, RERTSARE, BEEEBERRAT remove, & log REXME, RIGESEHLA
FR—BRRETRNEE, TEESHSEFFMER, XRRETERETHRSARE, I BEEHEGRE
EREFRDL,

FLFEER(E, mirror_image_fault_policy B#E#:% % remove, EEAILIHEREE, ZHHERIKEK
W, MRAE—NREFGNEE, REFEERAIEMFNEE, EEHFREBWEEKRES allocate,
BIREEREBRYS ; SR IERFIENRER, TBREAIRBEBNRGRIFMT.

2 LVM SRR E TRELAVNEER, $gE T EREERNERER. £ [BREE3%
PREMBIERE, EFREEENEREBAARMEREE, FTMRE, &
mirror_log_fault_policy 2&#% %A 7T allocate, SHEZEABHFTA RMAIE
B, AMmiR, EEHTCITHAEKE, TEEIRBAESZMBED, LB RKIUGRART
FANRKESHERRE,

RIS ERMB LVM SBEETFENERMBEEERA, F2H (E1 6.3, "B LVM Rk
RAPER" .

4.4.3.2. ASEIREE S MR TTERMR IR

1B A SRR R S TR TTERBRIR DB AR B — (B #T BB E B, FEUBIMRER, 5FEM lvconvert 15
TR --splitmirrors 5|8, WIFEMIEINTERREHE, BLREAESH - -name 5| HBRAFTL]
I RESMEE —HEHE.

TIE RIS HEREESM vg/lv IEI—E& A copy FTEESM. FmBHESMET S T MIE mirror
lego TELLEFIA, LVM BIEZEZERFLEE,

I # lvconvert --splitmirrors 2 --name copy vg/lv

EAEE B YEILEE, TIIESEERFBFEEEM vg/lv F, tIEIH—ESRA copy HFTH#ES
i, FTBESMEESTMESZAR /dev/sdcl #l /dev/sdel E BT RIE S,

I # lvconvert --splitmirrors 2 --name copy vg/lv /dev/sd[ce]l
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4.4.3.3. BESGEEEE

BRI B, BEEA lvconvert --repair IS RIEESKR, ESFEHRREARKEENIR
f&, lvconvert --repair EESE—HEHANES, CERTHBERTHFERREASRIETMEK
MHEEE,

o EEPMBIRTIBMAAARNNEE, HEBRIILIEE -y EIE,

o EEPBIRR, WABHIMAIMMIERE, FEERILIBE -F BIE,

o EEPBIRTIUZEREAFRIURIEMR log BEMARNEEK, EA#ETE --use-policies 5|

g, LUMEA lvm.conf #£X+H mirror_log_fault_policy #
mirror_device_fault_policy B fiiE EHWE BB LK,

4.4.3.4. USRI EMECE

RAIEEFEA lvconvert IERRFTIBSIR DR ESMATE SNRGREE, SRELFEESMBRES
st RIS, KRFESMERARGRESMH, SR ERERESRENEEN A BEESMINEE
SRIRZ2 8, I corelog.

EEBREESMERARGEME, GEXNELMREA—ERENEMEIL miror leg. ERRENEM
A B E3E mirror leg LLK mirror log B & BAZEH],

BIERETREHNEFP—E leg, LVM EEFEMBRD—EREEM, M—REFERERTTERERN
BERTEBEFREM. BEERT leg 2R, B lvconvert IEHRIGHRFER, LWHFRREHR
(#i 6.3, “H LVM SRIRERPER" 2,

TIETERRMERESH vgeo/1voll BHE R RIREE S,

I # lvconvert -ml vg00/lvoll

TIETEREGREESM vgoo/1voll B AIRMEEEM, WLAEER mirror leg,
I # lvconvert -m@ vg00/lvoll

TEUEFIFTIE T EBHEI mirror leg ZEEEH)EE ST vgoo/1voll £, EEFIRER T lvconvert 185 7E
15 A& MoE A %A MIE mirror leg 2 BTER 2 B HSTHECE.

# lvs -a -0 name,copy_percent,devices vgoo

LV Copy% Devices

lvoll 100.00 lvoll mimage_0(0),1lvoll_mimage_1(0)
[1voll_mimage_0] /dev/sdal(0)

[1voll_mimage_1] /dev/sdb1(0)

[1voll_mlog] /dev/sdd1(0)

# lvconvert -m 2 vg00/1lvoll
vge0/1lvoll: Converted: 13.0%
vgoo/1lvoll: Converted: 100.0%
Logical volume 1lvoll converted.

# lvs -a -0 name,copy_percent,devices vgoo

LV Copy% Devices

lvoll 100.00
lvoll_mimage_0(0),1lvoll_mimage_1(0),1lvoll_mimage_2(0)

[1voll_mimage_0] /dev/sdal(0)

[1voll_mimage_1] /dev/sdb1(0)

[1voll_mimage_2] /dev/sdc1(0)
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I [1voll_mlog] /dev/sdd1(0)

4.4.4. E3RIBESM (Snapshot Volumes)
5/ lvcreate 551 -s BB EEIL snapshot £fft, Snapshot B 2T E A/,

BE, EEHRZBELATE LVM snapshot, EEETERESMEAREI—E
snapshot £, #AM¢ Red Hat Enterprise Linux 6.1 #&1ThRFtA, BEEEEEERES
LB —HHERED, STEBSASM, WEIL snapshot, SREVSITE—HighL,
BRSRRESMIERERA, BFBH (E 4.7, EEEPEASHESE LHEES

"> o

p= Y=
H Red Hat Enterprise Linux 6.1 Z{ThRiE, #RiKk#EESM=ZE T LVM snapshot,

B RHEL 6.3 #1ThRiE, RAID ##EEM=E T snapshot, HREXIS RAID ##E & ERIIERER
B, F2H 5 4.4.13, “RAID BEEM .

TIHESEIL T —EKXK/NA 100 MB £ /dev/vgo0/snap B snapshot iBEEEMM, ©EITEA
/dev/vg00/1voll HRIE#EESMET snapshot, HRIAHBESMI S T —EERRE, EE
snapshot ##E5 M EHE —EER B &k L U EERIBER RRET BN ERFIER BN TR
EITHR

I # lvcreate --size 100M --snapshot --name snap /dev/vg00/1volil

IR T snapshot B EMER, A lvdisplay ESREERBHEM, TEEHISE—EESA
FiA snapshot BEEEMERNRE (XANEA) ZEENRL,

THEHIRER T BEEAM /dev/new_vg/1volo BIIREE, it HA1E snapshot &
/dev/new_vg/newvgsnap BT,

# lvdisplay /dev/new_vg/lvolo
--- Logical volume ---

LV Name /dev/new_vg/lvol0

VG Name new_vg

LV UUID LBy1Tz-sr23-0jsI-LTO3-nHLC-y8XW-EhC178

LV Write Access read/write

LV snapshot status source of
/dev/new_vg/newvgsnapl [active]

LV Status available

# open (0]

LV Size 52.00 MB

Current LE 13

Segments 1

Allocation inherit

Read ahead sectors 0

Block device 253:2
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FATEERME, lvs IS SRRV S MR K@ snapshot B BRI EAZIMELA, TIIEHEHITERTE—
MasE#ESM /dev/new_vg/lvole BIXRMLEA 1vs I5HHIFEREH, I BEE snapshot &t
/dev/new_vg/newvgsnap S EIL,

# 1lvs
LV VG Attr LSize Origin Snap% Move Log Copy%
lvoloe new_vg owi-a- 52.00M

newvgsnapl new_vg swi-a- 8.00M lvol0 0.20

Digk

==
[=]

K # snapshot WAK/NEREE RGBS MUK E MG, FTLIFEELEEREER 1lvs 155
FREZ¥E snapshot BMBLLBIIEREFR M. —@ARM 100% B snapshot E &
Ft—EEREME, RAEEREXRBRNAAE MBI —ES1EZ snapshot 18
S ¥ BERL I,

F RHEL 6.2 1ThRi2, #7387 MIE snapshot BUAERATIEE. B 5L, BRT snapshot A5 7Eim HEF &R EN
b, {EfIENERE snapshot ERIHESRR AR S HRoAHIENE, & 277 BB S REF 82 4 U IARIIE R R85
iR, 5=, EAI1E lvm.conf #EEHIETE snapshot_autoextend_threshold ;#IE, I RIBEEEEFE
FIERHT snapshot ZEEME NIRRT BERIPIE:(HEF, BENE(R snapshot, BHEFAEIRTNEE, BSMEHERTE
ZEEBARDEHIZEMA,

BRINRERE snapshot_autoextend_threshold #1 snapshot_autoextend_percent BIHERIE A
AIFR 1vm.conf R, SEVSAERIR 1lvm.conf X EMIERIEA, ESH ek B, LVM HEESE,

4.4.5. &% Snapshot £

# RHEL 6 &1ThiBAR, T AIEMA lvconvert I8 HH - -merge #IE, KA% snapshot ff A ERIAS
fieh, BERIESMA snapshot B ME & RKFALHGE, SHEFEGEZLE., SR, SHEEERR
=% snapshot Bt & —REXAFME SRS E, EHE1F snapshot & A —EEELREANRREM (L
F#t root ERRIR) &, EHRAHEFFSHER, BEIRREMTRLAE., BETEMHERE, FE
SHREBSMESHERASMHUETE. minor 5765, LUKk UUID, ESAHERFEETR, HREASMH
FIETHERIEA, #EELUeMIBRERAENBHESHN snapshot, EEGHEFTHEF, &8
snapshot & &R,

THESE 1 snapshot Bt vgeo/1voll_snap HAESHRIEEMS,
I # lvconvert --merge vg00/lvoll_snap

IR 1E3e S5 LIEE S & snapshot, SHE2EINAIER LVM YIEER, KIEENEZE snapshot E2F &1
HENRBEMEH. ELLTEGF, #EESMM vgoo/lvoll, vgoo/lvol2 #l vgoo/lvol3 E#HIZE:E
7 @some_tag, FNIESEFIIXMEHATE =ESME snapshot #EFHE

fit : vgeo/1voll, vgoeo/lvol2, %A% vgeo/lvol3, EEMT --background EIEHEE, FiE
snapshot BESMH & HIZFIEE FT L E,

I # lvconvert --merge @some_tag
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MENSAZEE LVM ¥ EOAEREE A, B2 Mgk C, LVM #1/#12%; (Object Tags) > . SREVBEZH
FAM lvconvert --merge 3% LRIMERIZEE, FZ2 R lvconvert(8) man page,

4.4.6. — AR ERHE

FERREREFIFTGNELBARFRESEXN MO, FLEREATRARRKERESEBHERMNEE
(FEHERE) SHBFEH, MEEREMNMR. E9EB lvcreate #1 lvchange 155, M{FEHA T
BIBREITIERE -

I --persistent y --major major --minor minor

EA— AR AR ERE, RERTHAESENhSEEEeEE L,

ERFSLHE NFS RE LS ERMMEE, 72 exports FEEFISE Fsid BB ATALAESIBI6TE LVM iR E
—EM R BRI E MY,

4.4.7. EX#EASMM KN

R EUEESMEAD, FEM lvreduce 155, HRESMELEZE—EERRMN, FHEDTHOIE
EXE (FERA LVMGUD , flt—3@EEESM AN MBI EE D MERRBEAATRENRNEE,

TIHERERE vgoo BfEHEPEEEEM lvoll BIX/NED 3 EEEREE,

I # lvreduce -1 -3 vg00/1lvoll

4.4.8. BELiBE S MEFENBE

& EROGRESMIBE, FEM lvchange 54, MIANE—JS2ZBRANBHZIBEE,
%& lvchange(8) man page.

S
[t

ZH &M lvchange S REBNEREEESMR. SEZRFEXANEAZESMHEEPHNREEES
fit, FBfEMH vgchange 184, 0 <& 4.3.7, “BEUEMEHHENZEC) A,

TIEREISEMEFE vgoo HEY 1voll Btz HEBR Bl A MR,

I # lvchange -pr vgoeo/lvolil

4.4.9. S ABEEMP A
EEARGHRBESMER®R, EHEA lvrename 1545,

TIMIETE S &G EMEEHE vge2 RV EEEEMM 1lvold EFdr& %A lvnew,

I # lvrename /dev/vg02/1lvold /dev/vg02/lvnew

I # lvrename vg02 lvold lvnew

FMBELERNNEEARED, SRS EBEESMIERER, FBM (847, EEEHEA
FRIEIRE_ EBRESMD .

4.4.10. B IRBES MM
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EEBMR—EFEAPREEST, FFEM lvremove EIRES, HXBESMBECSHEE, FEASL
SMBRASCEHRE, kN, E—EFRRRES, BLRLEEBESIHERT TG 2B,

TIESEig#EESM /dev/testvg/testlv HBMEHE testvg HRR, FER, TLERT, #
A REIER.

# lvremove /dev/testvg/testlv
Do you really want to remove active logical volume "testlv"? [y/n]: vy
Logical volume "testlv" successfully removed

fRBE5558 1lvchange -an IS4 REBKREERESMATLETER, THIERT, EEFEER—E
BRRERCBBZDES—ESE P HRES MR,
4.411. B RBEEST

R EA=IRE SRS LVM #ESMAAS : 1vs, lvdisplay L& lvscan,

lvs 5SS UTREMNB RN RIZHBEEMEA, HU—T— EBEESMOBRATER. lvs IEFRMHT K
EMNRNIZGH, EHEBMRIFEER script. SRERGEMNRNMAIER 1vs 159K BT ENBMBNERER, F2
B <H 4.8, “LVM BB ETIEEER .

lvdisplay {E S A FABRENEA KB EESHHUANET (BREXRN. BIMRE)

TIHERERT T vgeo F189 lvol2 WEM, EREAILLRIGBESMEIL T snapshot #EEMBIEE, &
IRIES RS T —IEHEMA snapshot BESMUKRERE (XRBIHEAF) KEE,

I # lvdisplay -v /dev/vg00/1vol2
lvscan ESERMWRBPAANBESMILAS ML, WT5IEE.,

# lvscan
ACTIVE '/dev/vg0/gfslv' [1.46 GB] inherit

o

4.12.

i

R R e A
EERINEEESMIKD, FFEA lvextend 55,
EBIEREEESMEF, BuUiEEEREMERZLVIRERBCEHECEXRESZ K,

TIES 25 EELSMM /dev/myvg/homevol EHZE 12 GB,

# lvextend -L12G /dev/myvg/homevol

lvextend -- extending logical volume "/dev/myvg/homevol" to 12 GB
lvextend -- doing automatic backup of volume group "myvg"
lvextend -- logical volume "/dev/myvg/homevol" successfully extended

THESEEMEENL 1GB E#EESM /dev/myvg/homevol,

# lvextend -L+1G /dev/myvg/homevol

lvextend -- extending logical volume "/dev/myvg/homevol" to 13 GB
lvextend -- doing automatic backup of volume group "myvg"
lvextend -- logical volume "/dev/myvg/homevol" successfully extended
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FLA lvcreate 155 HEME, Eul{FA lvextend 55 H -1 5|8 EREENEE, IHHEERBESMHH
KN, EWIREI{FEA LS HRIEEEMEFEMNB DLLA, SE2EMEER TIAZENE Sk, TES#E
SIEHR—(E& %A testlv FEEESM, WIERBMEHE myvg FrTE RS ECHIZEME,

# lvextend -1 +100%FREE /dev/myvg/testlv
Extending logical volume testlv to 68.59 GB
Logical volume testlv successfully resized

R T EEEME, EFERMERZRARNRETLEE,
TIRER(EGE, KEDARERERZBANNIERSHERRBIIKRIELAEXREESMEIK N,
gOt—RIKE R AR DS A EMIRERIEEEBBIRN,

4.4.12.1. EHESHER
EERNESRESMIOAD, FARUIELZIE stripe WEMBANEAEZLEEM LRV EESBHMNZ
B, bA#, EEAEZRAN stripe MEMEATANSMEE, FE—EEBNERASMESMEES
HRRIMIE S stripe, BV ABFEEVMESESMESMEESD,

i, FBE—(ALESEMEEAERESMHOESMEE vg, WTIEB vgs IR

# Vvgs
VG #PV #LV #SN Attr VSize VFree
Vg 2 0] 0@ wz--n- 271.31G 271.31G

18Rl EE 5 A S A PRI A Z AR E IR,

# lvcreate -n stripel -L 271.31G -i 2 vg
Using default stripesize 64.00 KB
Rounding up size to full physical extent 271.31 GB
Logical volume "stripel" created
# lvs -a -0 +devices
LV VG Attr LSize Origin Snap% Move Log Copy% Devices
stripel vg -wi-a- 271.31G
/dev/sdal(0), /dev/sdb1(0)

FAER, SMEERESETAEME,

# Vvgs
VG #PV #LV #SN Attr VSize  VFree
Vg 2 1 0 wz--n- 271.31G 0]

TIERERINANANELEMESMEE, Wt—ReEES=4F 135G AN 2.

# vgextend vg /dev/sdcl
Volume group "vg" successfully extended

# Vvgs
VG #PV #LV #SN Attr VSize VFree
Vg 3 1 0 wz--n- 406.97G 135.66G

REBERT, BEEFFEEFESMLHAZRESMEENA), RAFTEMEERNEKES A stripe B
*S|'o

I # lvextend vg/stripel -L 406G
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Using stripesize of last segment 64.00 KB

Extending logical volume stripel to 406.00 GB

Insufficient suitable allocatable extents for logical volume stripel:
34480
more required

EREMSERESM, FHEL—ERSMARBLMBESH, FHEFD, FETHEAEREME
AR, RAETHEESMTHAAEMEENTERN,

# vgextend vg /dev/sdd1l
Volume group "vg" successfully extended

# Vvgs
VG #PV #LV #SN Attr VSize VFree
vg 4 1 0 wz--n- 542.62G 271.31G

# lvextend vg/stripel -L 542G
Using stripesize of last segment 64.00 KB
Extending logical volume stripel to 542.00 GB
Logical volume stripel successfully resized

RERARNEAERRERTEMEFEREEMIERT, BHEMLIAW stripe EATHEIIEE, TIRAE
RRESIERZEM, TMEMSETRERMELNF—H., ERINBHEEMINEREE, FRRMIFXEM2ZHER
MIEABESMORE—(EREKRERL striping 28, TBEATHELBHERIE, TIEHEDRR
lvextend FEHREREMN T RAENFERESHRERR T HZER[.

# lvextend vg/stripel -L 406G
Using stripesize of last segment 64.00 KB
Extending logical volume stripel to 406.00 GB
Insufficient suitable allocatable extents for logical volume stripel:
34480
more required
# lvextend -il -1+100%FREE vg/stripel

4.4.12.2. IEHEEGER
H RHEL 6.3 Z1ThRiE, EA&EE lvextend IS RIBERIZGBELSM, MEBERSHEGERIES,

HIREEE lvcreate IESEISEREESME, AT --nosync BIEMGE, BRFEEILR, FEH
EIFEAGHWES (W & 4.4.3, “BILERESM PTR) . BEMERLL - -nosync EIEEMRIEFTEIL
HEER, EHREHEIEETHAS,

EREBER 1lvs ERRETEMEYE, UHEBENEEESMIESE28 - -nosync EIRFTEIIK,
HIREEMEERNBERSWER TR, BEEMHEML bit 1 1§88 "M", EBBNRRALSEIL,
AIEH bit 1 IFERE "m",

TIHERRRT T &4 v NiRRBEESMCEY, LREEESMDERELSNER TEILN, FHLEY
bit 1 B4 "M", B bit7 & "'m", RKREFFED mirror, HESEM bit EFE LWEREHR, FB
B R1& 4.4, “Ivs BETRNALS

# 1lvs vg
LV VG Attr LSize Pool Origin Snap% Move Log Copy% Convert
v vg Mwi-a-m- 5.009g lv_mlog 100.00

HIEZER lvextend IERREFTLFRBEEEM, REEMETEREFRSL.
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HIRTERIETE lvcreate #§HM - -nosync ZIRNIER FTEILFKELESM, ER&EB lvextend 55
B --nosync EIE, REFAEFRFTEERWIERT, EREESM,

THIELHIER TERMER - -nosync ZIHNER FTEIMEESM, ERKRZBEREIFCERL, A
MtEHIIEE 7 EXLEMEMEE, TRPHEK. FHIE, SMHNEMESA "'m", TEBEHITT lvextend 15
SALFEE - -nosync EIRK;, BMAEMERIA "M,

# 1lvs vg

LV VG Attr LSize Pool Origin Snap% Move Log Copy%
Convert

1v vg mwi-a-m- 20.00m lv_mlog 100.00

# lvextend -L +5G vg/lv --nosync
Extending 2 mirror images.
Extending logical volume lv to 5.02 GiB
Logical volume lv successfully resized

# 1lvs vg
LV VG Attr LSize Pool Origin Snap% Move Log Copy% Convert
1v vg Mwi-a-m- 5.02g lv_mlog 100.00

HIRGEAREH, ERTERGEMRGE, BEBKERLS(L, BEEEBRTIEE - -nosync RIRNRET
RR. Rz, THEWRTESEHHNEEEMEMNTD, ETENEFRS.

SRR EEETERE, BNEBIEE - -nosync BIRREIINEM T EMAVEE, THHE
EEMIRGRBESM, AW, HEKRIEE - -nosync EIEWEE, BEANEREGERREH
FE {1,

-

4.4.12.3. KA cling 23 BEBUREE {34 S

B LVM SfeF, ErERA lvextend 558 --alloc cling EIE, RKIEE cling EAMIHEK, It
BRSeEEAPAEESMNERHEERNEREM LNEHE, EERSMLELNZEFETRE, tBEFE—
FIEEESRN Lvm. conf IERFPHEE, LVM B8R ERTHETMAEEEREERSMH, UWERLHTR
BENFEEZENERSMZEE.

tbA#, BEE—EERNESMEFEPIMERSHE, S 7TRESMIGE, SoRIEERSMIRE
h, FIZEELEM, EEIRERBREML @site1 1 @site2 ZHIZSE, IE Lvm. conf HERAPIFE TI—
17

I cling_tag_list = [ "@sitel", "@site2" ]

MISERRIFCERSM LNBRRER, F2H Mk C, LVM #/445% (Object Tags) 7 .
ETERIF, Lvm.conf FFEEREENR, LA TUT—T;

I cling_tag_list = [ "@A", "@B" ]

Lo, EikEfld, BESMEFE taft 2HEL, WS T ERSMH

/dev/sdbl, /dev/sdcl. /dev/sddl. /dev/sdel. /dev/sdf1. /dev/sdgl, LK%
/dev/sdhl, ELEREMDITILA A, BFIC, #HIPRER CIFRE, TREGHRLVMERATE
%, REEFLERSMAEERR mirror leg,

I # pvs -a -0 +pv_tags /dev/sd[bcdefgh]1l
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PV VG Fmt Attr PSize PFree PV Tags
/dev/sdbl taft 1lvm2 a- 135.66g 135.669
/dev/sdcl taft 1lvm2 a- 135.66g 135.669
/dev/sddl taft 1lvm2 a- 135.66g 135.669
/dev/sdel taft lvm2 a- 135.66g 135.669
/dev/sdfl1 taft 1lvm2 a- 135.66g 135.669
/dev/sdgl taft 1lvm2 a- 135.66g 135.669
/dev/sdhl taft 1lvm2 a- 135.66g 135.669

>>T 00w >

TIEGHER taft BMEFHEHEII—(E 100GB HIRE S,
I # lvcreate -m 1 -n mirror --nosync -L 100G taft
THERRET TR ESWERR mirror leg 1 mirror log.

# lvs -a -0 +devices

LV VG Attr LSize Log Copy% Devices
mirror taft Mwi-a- 100.00g mirror_mlog 100.00
mirror_mimage_0(0),mirror_mimage_1(0)
[mirror_mimage_0] taft iwi-ao 100.00g
/dev/sdb1(0)
[mirror_mimage_1] taft iwi-ao 100.00g
/dev/sdc1(0)
[mirror_mlog] taft lwi-ao 4.00m
/dev/sdh1(0)

TIETEEMBEHEESMIORDN, WLEMA cling S ECEERAFT mirror leg FEME BERGENERSMH
SRAESH,

# lvextend --alloc cling -L +100G taft/mirror
Extending 2 mirror images.
Extending logical volume mirror to 200.00 GiB
Logical volume mirror successfully resized

TIHERERER mirror leg EZBHEAERSEM, UKE leg HRAMNRKEM, FIE, RELCHER
Se K2,

# lvs -a -0 +devices

LV VG Attr LSize Log Copy% Devices
mirror taft Mwi-a- 200.00g mirror_mlog 50.16
mirror_mimage_0(0),mirror_mimage_1(0)
[mirror_mimage_0] taft Iwi-ao 200.00g
/dev/sdb1(0)
[mirror_mimage_0] taft Iwi-ao 200.00g
/dev/sdg1(0)
[mirror_mimage_1] taft Iwi-ao 200.00g
/dev/sdc1(0)
[mirror_mimage_1] taft Iwi-ao 200.00g
/dev/sdd1(0)
[mirror_mlog] taft lwi-ao 4.00m
/dev/sdh1(0)

4.4.13. RAID #iE 5
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HEESHEEEAERE
B RHEL 6.3 #4ThRiE, LVM F#a><1% RAID4/5/6 LA RMHISRIREF, SAHRGEFELRIMNEGRE
FEZLUTHARE GEHN &1 4.4.3, ‘B esM B) -
o MMBEREFCHMEIRES raidl, KrIEFIHMEREAIS mirror,
o HTHUEESIE/FERA T MD 282 RAID, RAID 4/5/6 B1F7RA.

o RIRMEEAE(E mirror image 7B 7 B2 TTRH bitmap Ei5, E&I8HHEERRIEMNEES,
ERRLUEE AR MERIREA - -mirrorlog 52 - -corelog #IE,
o MBVSRREFE R BRIR BT MERIEEER,

o HMSESTE/EXIE snapshot (BMEEMAY RAID E/ERaNLL) . BRI AZIEHERMERRA
mirror BUSEI&REE snapshot (BEREIL) .

o SEGMURIEREE RSN EIESI R DB, LEEREHOETIF,

o #HY RAID BEF A EATIRSE, BEAERESMEEPET LVM RAID RS,
MG EZHBRMN RAID #ESM NI EEIEERMERAEA, FB M i 4.4.13.8, 58 E RAID $552HZE",
L ER o o TRy AE Rk T AUMEAIE LVM RAID 28 TSR T -

o £714.4.13.1, “E3I RAID #EAM”

o £14.413.2 “ISiRMEEEIRS RAID £E”

o £i4.4.133, “# LVM RAID1 #iEEMiFs—E LVM iR #EES M

o £14.4.13.4, “HERIR LVM KRB A RAID 1 &£&”

o #74.4.135, “{EekBtA RAID1 £EBEHMRGIEHE"

o £i4.4.13.6, ‘1§ RAID BRIKIE 2 Bl % & B 80# 8 51"

o £i4.413.7, “DEIEAH RAID BRIGIE"

o 1 4.4.13.8, “5X%E RAID FHEREK"

o £i4.413.9, ‘B RAID &i&”

4.4.13.1. &3 RAID g4

& EZE RAID #EEAEM, EAAFERH Llvcreate 155 - -type 51 BUZRIEE RAID A, —REEE
18 lvcreate IESEILBEEMEF, --type ERBEMN. tbAH, BEIEE -1 stripes 5|

Bf, lvcreate 5T ERERE --type stripe EIEH, ERIEE -m mirrors 5|8(6F, lvcreate 1§
SHIEBRERE --type mirror EIE, AMEEREIL RAID #BEEESMEF, ENARRIEEEBENHE
A, FI{FEAN RAID MIEIFRIFFIRN FRi& 4.1, “RAID & EEL” A,

1% 4.1. RAID ik imaY

=R ek
raidi RAID1 £&5¢
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fik = R

raid4

raids

raid5_la

raid5_ra

raid5_1s

raid5_rs

raidé6

raid6_zr

raid6_nr

raid6_nc

HRKRBOERERS, BETENTAREC— (raid[1456]) EERH, SRIE

&= 4. %8 CLIHESRAET LVM EH

50

RAID4 5 & B[R L hihk

# raid5 _1s fEE

RAID5 M A& $#,

f&E& parity 0 it B & RS IEE

RAID5 m &%,

f&ER parity N i B ZBHG A

RAID5 A& $#,

fBER parity 0 it B ERHGEH LA

RAID5 m &%,

&1R parity N it HERISEFHIXR

# raid6_zr EE

RAID6 Zi2th

&IR parity zero (ZEIH) W BERIEEHEHA

RAID6 N E#4 A

fBIR parity N (ZEIH) BEEREEFHEHA

RAID6 N #&1&

fBER parity N (E£EH) it BERHGIEE

% AHRIN RAID

5/6 FiERAZ ARIEEERI LRBRIE, BB (EAHI RAID iR EREHERE) NEMELR, (IR
http://www.snia.org/sites/default/files/SNIA_DDF_Technical_Position_v2.0.pdf,
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#EsHEREAEH

BIREI RAID BHEAME, LVM 21 —@ metadata 745, it B35 & ERHR L FEMHIAN
Ba—ERE, AR, BI—(E€m RAIDT [E56F, & 4£MIE metadata FEM (1v_rmeta_0
82 1v_rmeta_1) , UERMEEHRFEM (lv_rimage_0 £2 1v_rimage_1) ., HHEAM, EEI—E=
MH stripe (IN_E—{EFEEMENMEEE) RAID4 BF, #1§€ £ ME metadata F51H

(lv_rmeta_0. lv_rmeta_1. 1lv_rmeta_2 L% 1v_rmeta_3) FIUEZR FEM
(lv_rimage_0. lv_rimage_1. 1lv_rimage_2 L)% 1lv_rimage_3) .

THESHESESMEA my_vg F, BII—EXNA 1G HWE R RAIDT [&E7, B4 my_lv,
I # lvcreate --type raidl -m 1 -L 1G -n my_1lv my_vg

IREARIRIR A -m BIBFTIEERME, REITEUE RAIDT fES, T -m B BERLRMBERE D, FAK
EEHENEIBHER, FLHERT, TESHEORAMKEHERIERS raidl, UERTERMIEIEE
mirror, HEH, EIFEEBEREN -1 argument, IEE RAID 4/5/6 #ESMHI stripe BE, HEFE%R
MMERRE R ATEEN RAID 55, A0 E® -1 518kIETE stripe BRI,

R FE N 1vm. conf HEXHH mirror_segtype_default, iFFERMERIRHE

" RS raidl,

TIHETGHEEE my_vg SEFHEAEI—(E RAID5 f&5) (=18 stripe 11 L—{ERERL#ER) , &5
my_lv it B K/N& 1G, FER, EEREMNRES LVM stripe S —&HIIETE stripe BE ; IEHERIRE IR
HERSHEEMA,

I # lvcreate --type raid5 -i 3 -L 1G -n my_1lv my_vg

TIHESEEE my_vg BMMEHHEH, B —{E RAID6 f&5 (={& stripe N LA EREREC#HEE) , &5
my_lv it B XK/N& 1G,

I # lvcreate --type raidé -i 3 -L 1G -n my_1lv my_vg

L LVM 2317 RAID B A%, EEA. B, Bk BRURGERASMH, MEREMEE
LVM #EE &M —1k.

4.4.13.2. iR EEEA RAID £&

ST #E R lvconvert 355 - -type 518, REEIE RN RBEESMERA RAID &£E,

THE S B MEEE my_vg AR RIS my_lv #E#fa —(E€ms RAID1 [&E5,

I # lvconvert --type raidl -m 1 my_vg/my_lv

K% RAID #5512 H metadata FM1E R FEMEHATERN, RtEEERERBEERS RAID1 fE5
B, BHEHM metadata FHEMAREIL, WHEZRESHUNRE (HEh—(E) HEEREESMH LMRG#E
AR, BANURIERS SHFTIRE metadata/data FEMECE P, thAH, BRAKEMOT :

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv /dev/sdel(0)

R EY%RE RAIDT fESIz 1R, KEFE L2 TIEME metadata FEMECH :
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# lvconvert --type raidl -m 1 my_vg/my_1lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 6.25 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(0)

[my_lv_rimage_1] /dev/sdf1(1)

[my_lv_rmeta_0] /dev/sdel(256)

[my_lv_rmeta_1] /dev/sdf1(0)

HHRFIREESMECHH metadata BIKIERZNEEERNEREM L, Al lvconvert & KK,

4.4.13.3. # LVM RAID1 #iG &M A—F LVM B1E#8E 500

B E@EMEM lvconvert 185, WiEE -mo 515G AR RAID1 LVM #eE S MEER A —@E LVM #R
MBEEEM, ENSEBMRER T RAID [E5IMATA RAID R F45M, LUKFETAE RAID metadata F 451,
Wi EER RAIDT BRAGHE AR A RR M B EE A1,

ToEEFIFERR T —EBEA R LVM RAID1 @ 5.

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 100.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(1)

[my_lv_rimage_1] /dev/sdf1(1)

[my_lv_rmeta_0] /dev/sdel(0)

[my_lv_rmeta_1] /dev/sdf1(0)

THIESEHE LVM RAID1 B A my_vg/my_1lv E#fA—(E LVM fRMHEEE,

# lvconvert -m@ my_vg/my_lv

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_1lv /dev/sdel(1)

EEERK—E LVM RAID1 BEEESMERA—E LVM IREEMEE, TRisERBRIILERsSMH. T

SEHIFER 7 —1E LVM RAID1 #EEEMEIR =, Lt MERRIRIERTH#ERK : /dev/sdal #1 /dev/sda2, 7E
LLEEfHIF, lvconvert I85HE#IR /dev/sdal, 4% /dev/sdbl (RE ABRIGEHEENESEST,

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdal(1)

[my_lv_rimage_1] /dev/sdb1(1)

[my_lv_rmeta_0] /dev/sdal(0)

[my_lv_rmeta_1] /dev/sdb1(0)

# lvconvert -m@ my_vg/my_1lv /dev/sdal

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv /dev/sdb1(1)

4.4.13.4. 5551 LVM 2B A RAID 1 £&

&AIfEF 1lvconvert 54, EEIEE --type raidl 5I1EAGIEEIER LVM B8 A—(E RAID1
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#EsHEREAEH

LVM 258, EE2HEERNFEM (*_mimage_*) EFam44A RAID FEM (*_rimage_*) . L4
mirror log 2 ##%R, tERKTEAEER FEMERNEREM L, AEXNFEMEIL metadata 786
B (*_rmeta_*) .

THEFIRET T R BESM my_vg/my_1v B9,

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 15.20 my_lv_mimage_0(0),my_lv_mimage_1(0)
[my_lv_mimage_0] /dev/sdel(0)

[my_lv_mimage_1] /dev/sdf1(0)

[my_lv_mlog] /dev/sdd1(0)

TIE S EGBESH my_vg/my_1lv &% —(E RAID1 #iESH.

# lvconvert --type raidil my_vg/my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(0)

[my_lv_rimage_1] /dev/sdf1(0)

[my_lv_rmeta_0] /dev/sdel1(125)

[my_lv_rmeta_1] /dev/sdf1(125)

4.4.13.5. EXELA RAID1 E£E hyGiEEE

EREANTESTRIRY LVM SRR BF—A%, HcABEA RAID1 [EFIREBMRIEENE, B AFERER
lvconvert {59 RIEERANRITIBHH IR metadata/data FEMEHE ., SEGEREM LVM SEREE
RIS EMECE LHERIEA, FBH & 4.4.34, FREEMEE".

E15&EB lvconvert 155 RHIZIKIEE RAIDT £ B, BB ERKEECEBNMFIERS, =

EBIEEMIRELEBIEIERE, BIRHZER IS EREMEEEEE LB metadata/data
BRAGAE BC T,

Metadata &M (&% *_rmeta_*) EEREMRREEN FEMEH (*_rimage_*) HRAMNEREE
. Metadata/data FEMEE A SR E E RAID fEFIH ) metadata/data FEM—A%, BILEHEE

HERSMLE (FRIEMEIEE --alloc anywhere) .

FIEIRRIEE RAID1 BMBVEESHEINAT -

lvconvert -m new_absolute_count vg/lv [removable PVs]
lvconvert -m +num_additional_images vg/lv [removable_PVs]

tes#®, UTFERT —EEM RAIDT EHE LVM & my_vg/my_1v :

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 6.25 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(0)

[my_lv_rimage_1] /dev/sdf1(1)

[my_lv_rmeta_0] /dev/sdel(256)

[my_lv_rmeta_1] /dev/sdf1(0)

TIHESERELR RAIDI REFEHA my_vg/my_lv —(E=@8) RAID1 & :
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LV Copy% Devices
my_1lv 6.25
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)
[my_lv_rimage_0] /dev/sdel(0)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdel(256)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdgl1(0)

8T —ERRKIEE RAIDT [EFIEy, AT RMEERREEREM. TIESEIEEMA RAID1 KE

# lvconvert -m 2 my_vg/my_1lv
# 1lvs -a -0 name,copy_percent,devices my_vg
=N
my_vg/my_lv A —E=AH RAID1 &iE&, WiEEMRIZFEREREEM /dev/sddl :

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 56.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdal(1)

[my_lv_rimage_1] /dev/sdb1(1)

[my_lv_rmeta_0] /dev/sdal(0)

[my_lv_rmeta_1] /dev/sdb1(0)

# lvconvert -m 2 my_vg/my_lv /dev/sdd1l
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv 28.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdal(1)
[my_lv_rimage_1] /dev/sdb1(1)
[my_lv_rimage_2] /dev/sdd1(1)
[my_lv_rmeta_0] /dev/sdal(0)
[my_lv_rmeta_1] /dev/sdb1(0)
[my_lv_rmeta_2] /dev/sdd1(0)

= £ M RAIDT (7R ERIIREE, SBEATIES. %8B lvconvert 154, H RAID1 REMBFRIR
RIER, TAHARKREENKEREEMRGERY, NZEENHEE LIRS DIRERE, TIREHERMEN
EEMBNEERSMBIREE.

lvconvert -m new_absolute_count vg/lv [removable PVs]

lvconvert -m -num_fewer_images vg/lv [removable_ PVs]
L4, EEEE metadata FEMEBNMRIFIERZIRE, ETRFEERESNMREESSHRE TR, LUEA
fI, HEB—EEE7 1lv_rimage_0. lv_rimage_1 #1 1lv_rimage_2 9= RAID1 [&E% ik

T 1lv_rimage_1, S#EE4E—@EES 1v_rimage_0 #1 1v_rimage_1 # RAID1 [$%5, F&M
1v_rimage_2 #EHEFHGH, LERZELMFPNA Lv_rimage_1,

THIEFIFER T —{E =M RAID 1 #EEM my_vg/my_lv IR,

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)
[my_lv_rimage_0] /dev/sdel(1)
[my_lv_rimage_1] /dev/sdf1(1)
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#EsHEREAEH

[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdel(0)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdgl1(0)

TIHEREI =AM RAIDT #iEE MR A —(EL a0 RAID1 #EEESM.

# lvconvert -ml1 my_vg/my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_1lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(1)

[my_lv_rimage_1] /dev/sdf1(1)

[my_lv_rmeta_0] /dev/sdel(0)

[my_lv_rmeta_1] /dev/sdf1(0)

TAESEiE =M RAID1 #BiESMiERAs—([EALm RAID1 #BESM, WiEES T ARBMREERN
EREMiEE4 /dev/sdel,

# lvconvert -ml my_vg/my_1lv /dev/sdel
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_1lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdf1(1)

[my_lv_rimage_1] /dev/sdgi1(1)

[my_lv_rmeta_0] /dev/sdf1(0)

[my_lv_rmeta_1] /dev/sdgl1(0)

4.4.13.6. #5 RAID B{&IE D R4 & BIR0EEE S

B2 & RAID B SMARRIRAE, UZAETIRBESM. 2% RAID BGIENRERF, RODRGERES
Mz TRIMGHEBIFRFER, 40 & 4.4.3.2, “HIRGHEESM U H TTERIRIK” AR,

& RAID BURIERIIE BHEIT -
I lvconvert --splitmirrors count -n splitname vg/lv [removable_PVs]

FEREIR AR RAIDT #EEBMEIR RAID BRIRHE—1K (40 (& 4.4.13.5, “ECAELE RAID1 &EHBIBRIR
EHED i) BEEKREFEZIR RAID ERNFEM (RREMBERAN metadata F5M) B, E@%HH
EEHENRGEEREE TR, LUBRHZR, SRHEMN RAID B8R EEMREIRRY SREE ML,

' S5 RAID1 [&5IMKRES, MAEESE RAID BRI,

LUF 86 & #s — ERERHY RAIDT BEES M my_1lv 92 AMEMR N EE S - my_lv £ new,

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 12.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(1)

[my_lv_rimage_1] /dev/sdf1(1)

[my_lv_rmeta_0] /dev/sdel(0)
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[my_lv_rmeta_1] /dev/sdf1(0)
# lvconvert --splitmirror 1 -n new my_vg/my_1lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv /dev/sdel(1)
new /dev/sdf1(1)

LUTF 612 45 = EREER RAIDT SBEEAT my_1v 934 —ER ML RAIDT BESM :my_1lv,
PR —EHR MR EEE M new,

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv 100.00

my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)
[my_lv_rimage_0] /dev/sdel(1)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdel(0)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdg1(0)

# lvconvert --splitmirror 1 -n new my_vg/my_1lv

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdel(1)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rmeta_0] /dev/sdel(0)
[my_lv_rmeta_1] /dev/sdf1(0)
new /dev/sdgi1(1)

4.4.13.7. D EIFE H RAID BRAE

o ERF S RAIDT (B3 IBRIRIE DB AMERE, W&E@FA lvconvert 154%, #H --
trackchanges 5|HUAER - -splitmirrors 5| BB EME T, EREEEHRGIEEEFSHO
[, IHERES SMRIEWREDEIRE, FEFIFMERIRE RIS,

2 E] RAID BH&HERT 1vconvert IS BN T,
I lvconvert --splitmirrors count --trackchanges vg/lv [removable PVs]

EIELL - -trackchanges 5180R D E] RAID BRIRIER:, (EAIEEMR D EIMERRIRAE, TBENATEBMER
DEIZBMEEHE, KA, RBRELENESMEEE TIIREL,

o THEMBMISE EMHE,

o BEREMREHEBMEIKAN,

o REEIGRIERHIPETI B %,

o 1TIRERRRFIERMESIHIR N,

o EREIEBIE RS M AR ERAIRES,

&

VAIFEE 1T 1vconvert BEC - -merge BIBREHEB T - -trackchanges 51 ¥ O EIRMREIE, B
BHIRRIER, EBEMRESEIER, EIEEMNMEIESIFTEWENRL,

7
AN
/AN

C
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#EsHEREAEH

&4 RAID BMEHERY 1veconvert 84 2R T,

lvconvert --merge raid_image

TIUEEHIEEIL—(E RAID1 #EEM, WMAZESMDE—EIRIEE, RREHRIeRMESIHEE,

# lvcreate --type raidl -m2 -L1G -n my_lv .vg
Logical volume "my_1lv" created
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdb1(1)
[my_lv_rimage_1] /dev/sdc1(1)
[my_lv_rimage_2] /dev/sdd1(1)
[my_lv_rmeta_0] /dev/sdb1(0)
[my_lv_rmeta_1] /dev/sdc1(0)
[my_lv_rmeta_2] /dev/sdd1(0)

# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv

my_lv_rimage_2 split from my_lv for read-only purposes.

Use 'lvconvert --merge my_vg/my_lv_rimage_2' to merge back into my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdb1(1)

[my_lv_rimage_1] /dev/sdc1(1)

my_lv_rimage_2 /dev/sdd1(1)

[my_lv_rmeta_0] /dev/sdb1(0)

[my_lv_rmeta_1] /dev/sdc1(0)

[my_lv_rmeta_2] /dev/sdd1(0)

ToUEEHIEHE RAID1 BfDE—ERIGIE, RFEMFEREINEE, ARBHEMERSHOIMES]

H,

56

# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv

lv_rimage_1 split from my_lv for read-only purposes.

Use 'lvconvert --merge my_vg/my_lv_rimage_1' to merge back into my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_1lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdc1(1)

my_lv_rimage_1 /dev/sdd1(1)

[my_lv_rmeta_0] /dev/sdc1(0)

[my_lv_rmeta_1] /dev/sdd1(0)

# lvconvert --merge my_vg/my_lv_rimage_1
my_vg/my_lv_rimage_1 successfully merged back into my_vg/my_1lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_1lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdc1(1)

[my_lv_rimage_1] /dev/sdd1(1)

[my_lv_rmeta_0] /dev/sdc1(0)

[my_lv_rmeta_1] /dev/sdd1(0)
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S8 H RAID1 £t 2 EI G ER, EFEHEBHETIE lvconvert --splitmirrors 545, EEH
TTEARIERE - -trackchanges 5|EMHIERT, D IIMSKIERNA Lvconvert 184, REDEIKAKA
M, 25 - -trackchanges 5| BRI HERE,

EITFE® - -trackchanges 51893 7TIURIEZ &, MEETEXMES LEXHEHZR 1veconvert --
splitmirrors 5%, MRIEEBHRETIEHEHEFIMEIEK A DE,

TIHETFIERIRMRIED B, IBHEBRIRAE I K A Mt BB LR BRIRIE.

# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv
my_lv_rimage_1 split from my_lv for read-only purposes.
Use 'lvconvert --merge my_vg/my_lv_rimage_1' to merge back into my_lv
# lvconvert --splitmirrors 1 -n new my_vg/my_1lv
lvs -a -o name,copy_percent,devices my_vg
LV  Copy% Devices
my_lv /dev/sdc1(1)
new /dev/sdd1(1)

F+

RMFEE, PIESFIEE RN,

p=1111

# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv

my_lv_rimage_1 split from my_lv for read-only purposes.

Use 'lvconvert --merge my_vg/my_lv_rimage_1' to merge back into my_lv
# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv

Cannot track more than one split image at a time

BEUE, THESFIEEERR, R0 ERIBRIRE I IFBHEHEFIBRIRE,

# lvconvert --splitmirrors 1 --trackchanges my_vg/my_1lv

my_lv_rimage_1 split from my_lv for read-only purposes.

Use 'lvconvert --merge my_vg/my_lv_rimage_1' to merge back into my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdc1(1)

my_lv_rimage_1 /dev/sdd1(1)

[my_lv_rmeta_0] /dev/sdc1(0)

[my_lv_rmeta_1] /dev/sdd1(0)

# lvconvert --splitmirrors 1 -n new my_vg/my_1lv /dev/sdcl
Unable to split additional image from my_lv while tracking changes for
my_lv_rimage_1

4.4.13.8. 3% RAID 388U

LVM RAID €1R# 1vm.conf fEE+F 8 raid_fault_policy WM EENRIFHRE, RKUBERAR
BRI B FE R,

e # raid_fault_policy #{ii%%A 7T allocate, RIEIFEEA KB ESMEHE P TRE
B, REBAVNEE, ELAAAKE, HIERKEEOHREREBE.

e % raid_fault_policy HI5%%& T warn, R EEE—RIEE, THRAGESETREED
KW, EREEME A FIEREEIT HEERMENE,

REATARERUEGERMY, RAID BHEESMESEEETIES.
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4.4.13.8.1. Tlallocatel RAID $&38H5%

ET5EMFIF, 1lvm.conf #EEFM raid_fault_policy I E5%% allocate, RAID #EEEASMH
BT,

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_1lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_1lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdel(1)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdel(0)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdg1(0)

= /dev/sde HEXM, RGBFEZERESRAR,

# grep lvm /var/log/messages

Jan 17 15:57:18 bp-01 1lvm[8599]: Device #0 of raidl array, my_vg-my_lv,
has failed.

Jan 17 15:57:18 bp-01 1lvm[8599]: /dev/sdel: read failed after 0 of 2048 at
250994294784: Input/output error

Jan 17 15:57:18 bp-01 1lvm[8599]: /dev/sdel: read failed after 0 of 2048 at
250994376704 Input/output error

Jan 17 15:57:18 bp-01 1lvm[8599]: /dev/sdel: read failed after 0 of 2048 at
0:

Input/output error

Jan 17 15:57:18 bp-01 1lvm[8599]: /dev/sdel: read failed after 0 of 2048 at
4096: Input/output error

Jan 17 15:57:19 bp-01 1vm[8599]: Couldn't find device with uuid
3lugiV-3eSP-AFAR-sdrP-H200-wM2M-qgdMANY .

Jan 17 15:57:27 bp-01 1lvm[8599]: raidl array, my_vg-my_lv, is not in-sync.
Jan 17 15:57:36 bp-01 1lvm[8599]: raidl array, my_vg-my_lv, is now in-sync.

A% raid_fault_policy ##fIE5% % allocate, FEILAMNEERSHERAKEREMEEFH
HRE,

# lvs -a -0 name,copy_percent,devices vg
Couldn't find device with uuid 31lugiV-3eSP-AFAR-sdrP-H200-wM2M-qdMANy.

LV Copy% Devices

1lv 100.00 lv_rimage_0(0),1v_rimage_1(0),1v_rimage_2(0)
[1v_rimage_0] /dev/sdh1(1)

[1v_rimage_1] /dev/sdf1(1)

[1v_rimage_2] /dev/sdgi1(1)

[1v_rmeta_0] /dev/sdh1(0)

[1v_rmeta_1] /dev/sdf1(0)

[1v_rmeta_2] /dev/sdgl1(0)

FAR, BMEHEMEESKEWIUL, UERARKERT LVM EEHEINENEE, SRR AMANE
KRECKR RAID #igsM EBIR, UARTHIEREBESRUESMEEETRIR, EREMEFE LBIRINE
REEE, EALI#IT vgreduce --removemissing VG,
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% raid_fault_policy 25%% allocate, TEAEITRAEKENGE, KEFZRR, FHEESMER
Tk, BECEKR, EuLREBISEMHEE, A% E 4.4.13.8.2,“ Twarn] RAID $&35H5k (Fault Policy) ”
ATt R EE S, A, IR ERE IS, 0 81 4.4.13.9, “B# RAID £E&” #FTl,
4.4.13.8.2. Twarn] RAID $35HBU3R (Fault Policy)

ET5EMFIG, 1lvm.conf FEFEFM raid_fault_policy HAIE %% warn, RAID #BEASMAE 0
-FC

# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdh1(1)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdh1(0)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdgl1(0)

= /dev/sdh E£BEXNW, RBBHFEEERRERAR. AMELLERT, LVM 1€ 8EE B HIRE
18, LLESIEE RAID KRB, Rz, BERERXRWM, EAWTER lvconvert I55H - -repair 518K E
BB,

# lvconvert --repair my_vg/my_1lv

/dev/sdhl: read failed after 0 of 2048 at 250994294784: Input/output
error

/dev/sdhl: read failed after 0 of 2048 at 250994376704: Input/output
error

/dev/sdhl: read failed after 0 of 2048 at 0: Input/output error

/dev/sdhl: read failed after 0 of 2048 at 4096: Input/output error

Couldn't find device with uuid fbIOYO-GX7x-firU-Vy50-vzwx-VAKZ-feRxfF.
Attempt to replace failed RAID images (requires full device resync)?

[y/n]: vy

# lvs -a -0 name,copy_percent,devices my_vg
Couldn't find device with uuid fbIOYO-GX7x-firU-Vy50-vzwx-VvAKZ-feRxfF.

LV Copy% Devices
my_lv 64.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdel(1)
[my_lv_rimage_1] /dev/sdf1(1)
[my_lv_rimage_2] /dev/sdgi1(1)
[my_lv_rmeta_0] /dev/sdel(0)
[my_lv_rmeta_1] /dev/sdf1(0)
[my_lv_rmeta_2] /dev/sdgl1(0)

FAR, BMEHEMNEESKEWIUC, UERARKERT LVM EEHIINENEE, SERRAMANE
KECKR RAID BigsM EBIR, UAKRTHIEREBESRUESMEHETRIR, EREMEBFE LBIRNE
MEEE, EALI#IT vgreduce --removemissing VG,

MREKENERZERYN, A2ETLUMEERERE, BEETLUEAH, AREALEESH, EREE
A SRR DS, MU TERAT.

I # lvchange -an my_vg/my_lv

59



#EsHEREAEH

I # lvchange -ay my_vg/my_lv

—BHiREREY, MERERLE,

4.4.13.9. &#: RAID £i&

RAID it MEERH LVM $558, LVM SERFERMRHNENEE, TRIGHMBESMMEERE, RAID &
DIRETEE ENE L HEEEE, B L, FRT RAIDT LIAH RAID, BREBRTEERIIHEEXEMN RAID
£ (Han1E RAID6 #4 RAID5, =it RAID4/RAIDS B%%E| RAIDO) . Ht, HEEBEGHBRINEE

B, WUHMEBEIRMR, LVM BEEEEBFEA 1lvconvert $55H - -replace 3I18UEE —F 8, B
RAID &t hHIEE,

lvconvert --replace BRI,

I lvconvert --replace dev_to_remove vg/lv [possible _replacements]

LIRSS R RAIDT @S, RERIAKEBMFPHEKE,

# lvcreate --type raidl -m2 -L 1G -n my_lv my_vg
Logical volume "my_1lv" created
# lvs -a -0 name,copy_percent,devices my_vg

LV
my_lv

Devices

my_lv_rimage_0(0),my_lv_rimage_1(0),my_1lv_rimage_2(0)

H H*

[my_lv_rimage_0]
[my_1lv_rimage_1]
[my_lv_rimage_2]
[my_lv_rmeta_0]
[my_lv_rmeta_1]
[my_lv_rmeta_2]

/dev/sdb1(1)
/dev/sdb2(1)
/dev/sdc1(1)
/dev/sdb1(0)
/dev/sdb2(0)
/dev/sdc1(0)

lvconvert --replace /dev/sdb2 my_vg/my_1lv
lvs -a -o name, copy_percent,devices my_vg

LV
my_lv

Devices

my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0]
[my_lv_rimage_1]
[my_lv_rimage_2]
[my_lv_rmeta_0]
[my_lv_rmeta_1]
[my_lv_rmeta_2]

/dev/sdb1(1)
/dev/sdc2(1)
/dev/sdc1(1)
/dev/sdb1(0)
/dev/sdc2(0)
/dev/sdc1(0)

LITEEAIE R RAIDT BESM, ARDMAKEMPHERE. 5EEEAIMEERESMRIC,
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# lvcreate --type raidl -m1 -L 100 -n my_lv my_vg
Logical volume "my_1lv" created
lvs -a -0 name, copy_percent,devices my_vg

#

LV

my_lv
[my_lv_rimage_0]
[my_lv_rimage_1]
[my_lv_rmeta_0]
[my_lv_rmeta_1]
pvs

PV VG

Devices

/dev/sdal(1)
/dev/sdb1(1)
/dev/sdal(0)
/dev/sdb1(0)

Fmt Attr PSize

100.00 my_lv_rimage_0(0),my_1lv_rimage_1(0)

PFree
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/dev/sdal my_vg lvm2 a-- 1020.00m 916.00m
/dev/sdb1l my_vg lvm2 a-- 1020.00m 916.00m
/dev/sdc1l my_vg lvm2 a-- 1020.00m 1020.00m
/dev/sdd1 my_vg lvm2 a-- 1020.00m 1020.00m
# lvconvert --replace /dev/sdbl my_vg/my_lv /dev/sdd1l
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 28.00 my_lv_rimage_0(0),my_lv_rimage_1(0)
[my_lv_rimage_0] /dev/sdal(1)

[my_lv_rimage_1] /dev/sdd1(1)

[my_lv_rmeta_0] /dev/sdal(0)

[my_lv_rmeta_1] /dev/sdd1(0)

EALLZEBIEESE replace 5181, —XREXAEBEE—# RAID K&, LU FEAIFRT :

# lvcreate --type raidl -m 2 -L 100 -n my_lv my_vg
Logical volume "my_1lv" created
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_lv 100.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)

[my_lv_rimage_0] /dev/sdal(1)
[my_lv_rimage_1] /dev/sdb1(1)
[my_lv_rimage_2] /dev/sdc1(1)
[my_lv_rmeta_0] /dev/sdal(0)
[my_lv_rmeta_1] /dev/sdb1(0)
[my_lv_rmeta_2] /dev/sdc1(0)

# lvconvert --replace /dev/sdbl --replace /dev/sdcl my_vg/my_lv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_1lv 60.00
my_lv_rimage_0(0),my_lv_rimage_1(0),my_lv_rimage_2(0)
[my_lv_rimage_0] /dev/sdal(1)
[my_lv_rimage_1] /dev/sdd1(1)
[my_lv_rimage_2] /dev/sdel(1)
[my_lv_rmeta_0] /dev/sdal(0)
[my_lv_rmeta_1] /dev/sdd1(0)
[my_lv_rmeta_2] /dev/sdel(0)
- pa -3

E%EMH 1vconvert --replace {55515 E I AR, BEUCEERAREZErES] A
BEF AR EE SR, 26135, 1v_rimage_0 £ 1v_rimage_1 FAAEAIR R
HEESML,

4.4.14. iR E e S

EEMRBESMHIA), BEHSERRREHE., FEZEETER lvreduce IESRTEREM. 55
fHERER, FIFERRMERHE,
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Digk

==
[=]

E—HMEEEE, IUREERBRSMERE, E—EELEBERRRANNIZRT

NEIEES

EEMPE—tDERER), SRIESERERERNER,

faip e S o 22— LS ME A EER D e S MErE PN H e B EEM.
NEUEEHIRERL T AL vgee BMEFEFHEESM 1lvoll B 3 ERHERE.

I # lvreduce -1 -3 vg00/1lvoll

4.5. % 1B@ B RZH LVM & &% (LVM DEVICE SCANS)

TEBEMERS, vgscan IES EWMITRIFHERBLNEREBUES LVM E%, HEHeMT—EFRE
BB, WFEEX metadata REEII—FIBMEHESE, EREMNELBHEAFEREPREERLH cache 1
E=H (/etc/lvm/cache/.cache) ., ZRIBMIE R BEINZIERKREREHIFRH (rescanning) .

EFFEMTE lvm. conf ECEMERPREBIRS, UIEH LVM BiRaifLRE, SLAR lvm. conf A
HBRSFEEZ—RIERE /dev BRAHEELBNERERKRTN, LURERSEEIHIEHEILE
HEERREE,

THNEEHIRER T IR LIRS, LURE LVM JiEFLRE, FER, UTHALHEAEREAREKE
EEA RAERRTIABEBERTEMNBRECABIELLE. LA, a/loop/ HER
a/.*loop.*/ M HEEER /dev/solooperation/1voll 87T,

TIBIREEHTIE T B REIRNEE, SERRNEY, HATEKERRPREERRS
I filter = [ "a/.*/" ]

TIEREF—FR T cdrom & LUE R 1E SR AR IR B SRS AT IS BBV R -

I filter = [ "r|/dev/cdrom|" ]

THERIEHI® T ATEM loop UBIRTAIEEHEMNRIRKE :

I filter = [ "a/loop.*/", "r/.*/" ]

THEE2EHTI8 T ATA loop 1 IDE R TAIEHEMNEREE :

I filter =[ "a|loop.*|", "a|/dev/hd.*|", "r|.*|" ]
To@EEERES—E IDE drive XTI T DEIR 8 URIRTAIEHENRIBEE :

I filter = [ "a|A/dev/hda8$|", "r/.*/" ]

MESEZHBRAN 1vm. conf 1ERMERIERA, FBH Wk B, LVM ZEFE5) # 1vm. conf(5) man

page.
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4.6. fR L &R EE (ONLINE DATA RELOCATION)
(EEIBBEA pvmove J5H AL RIBE A H BRI BIE R,

pvmove :EHIEESEREREREEMDFNER 2R ET —EEREERRBZEZERD. KIS
HZBRIMN pvmove 1IEH1FR LMIERIEEA, s5A%E pvmove(8) man page.
==
A7 ZETERETH pvmove 1, EEZEEE2%RE ecmirror £ cmirror-kmod E
%, BB cmirror IRFIFERBITIRE, HARIH cmirror-kmod EHimRRETHE

kernel /DME. BFIsKH, MRBITHH kernel & kernel-largesmp, HHUFER
cmirror-kmod-largesmp LAHFE kernel ARAN,

TS ESMAERBESENEEHERSMH /dev/sdcl LR EGMEHAFPEECTEANERSMLE :
I # pvmove /dev/sdcl

TIESRERERESH MyLV B,

I # pvmove -n MyLV /dev/sdcl

A% pvmove IESHIBITRIEEETE L —RBFME, HMEZBEEESRIRE (background) H#TIEIRIES
KRG SERE BFRARERIRIRIE (foreground) A, TIESEFIELEEEERSEM /dev/sdecl B9
BEREERRIEPHN /dev/sdf1,

I # pvmove -b /dev/sdcl /dev/sdf1l
TIESEUERAMERNE 2 AR EHRBERITRE,

I # pvmove -i5 /dev/sdd1l

4.7, ERE RS RIS LRI AT

ERE—ERERETRET LVM 958, ErTREa RS 555 s R EE 3 L g4,

= BRI K EE X B#ESM, 556H lvchange -aey i218IES. A4, EIRAER
lvchange -aly {EDRREAKEE LA RRBESM, MIERRMER, B2%& I REMEEANETRS
LEReM.

RIRgeE B R LVM 2%, REKBEM LS ARESM, LVMEBNEREAMN Mtk C, LV Z
1#1Z%; (Object Tags) > H, BRI EEERRDISEEIMLH, XEEERVERMERAMR B

8% B, LVM BJEESE) h,

4.8. LVM B9 B ET1b B3k

R @ FEA pvs. lvs #l vgs IEHRELE KRBT HETEN LVM MHRE, ELESFEEMNRE
SEEZEMHEN—TEE., SETIHRSEZ—NNYEHER. KEEFNEENREMN. BREAXA
BEMROMAYMG - ERESERAM. SMEE. BEEM SESMER, UREBEESMER,

TOUEMPIRME T -
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o (RTI{E A SRS A VIR E M XIS BB B R,
o 1ZEEZR LVM M EZHIMAL 2B E,

o MAIARMFELELNRENIETSIHZ . &
o ISEMERE HELIRIIER,

4.8.1. &1

HmIGEMER pvs. 1vs = vgs ELEREE RERHNRBRBMAMFIEF, &R T 55| 8z
SLEIEFRIEIL

o EFFEMMEM -o BIBURNBIARBRIMNAL, LT, TH@MLES pvs ERHRRAL (S5
TH T ARRERESMIEREER) .

# pVsS
PV VG Fmt Attr PSize PFree
/dev/sdbl new_vg lvm2 a- 17.14G 17.146G
/dev/sdcl new_vg lvm2 a- 17.14G 17.09G
/dev/sdd1l new_vg lvm2 a- 17.14G 17.146G

TIETREMTERESMBOBBI KN,

# pvs -0 pv_name,pv_size
PV PSize
/dev/sdbl 17.14G
/dev/sdcl 17.14G
/dev/sdd1l 17.14G

o ERIFEB—EMSE (+) RAG—ERCIMINEE L, E/EMM o BIB—EMSER,

TIIEEHIRR T SR RRRIBALE SRR ERESME UUID,

# pvs -0 +pv_uuid

PV VG Fmt Attr PSize PFree PV UUID

/dev/sdbl new_vg lvm2 a- 17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-
M7iv-6XgA-dqGeXY

/dev/sdcl new_vg lvm2 a- 17.14G 17.09G Joqglch-yWSj-kuEn-IdwM-
01S9-X08M-mcpsVe

/dev/sdd1l new_vg lvm2 a- 17.14G 17.14G yvfvZK-Cf31-j75k-dECm-
ORZ3-0dGW-UgkCS

o FI€ -v 3 |HE—IBIESIBINEENNMEA, tLAHR, @A pvs -v IBSHES SRR HETERE
1A% DevSize #1 PV UUID & f{E 584 B9ME L,

# pvs -v
Scanning for physical volume names
PV VG Fmt Attr PSize PFree DevSize PV UUID
/dev/sdbl new_vg lvm2 a- 17.14G 17.14G 17.14G onFF2w-1fLC-
ughJ-D9eB-M7iv-6XgA-dqGeXY
/dev/sdcl new_vg lvm2 a- 17.14G 17.09G 17.14G Joqlch-yWwSj-

64



&= 4. %8 CLIHESRAET LVM EH

KUENn-IdwM-01S9-X08M-mcpsVe
/dev/sdd1l new_vg lvm2 a- 17.14G 17.14G 17.14G yvfvzK-Cf31-
j75k-dECm-0ORZ3-0dGW-tUgkCS

e --noheadings 5|¥EFRENITINGEIE, EHRIER script HEREB.

THEEFIEHERT --noheadings #1 pv_name BIBXKELE T O ESEMEESERESMINE

o

# pvs --noheadings -0 pv_name
/dev/sdb1l
/dev/sdc1l
/dev/sdd1

o --separator FEFFELEMEEIBERT PEAFHRRERT SEBAL,
THEHZEE T —EFRFFHR (=) RED T pvs BITREE HBIAL

# pvs --separator =
PV=VG=Fmt=Attr=PSize=PFree
/dev/sdbl=new_vg=1lvm2=a-=17.14G=17.14G
/dev/sdcl=new_vg=1lvm2=a-=17.14G=17.09G
/dev/sddl=new_vg=1lvm2=a-=17.14G=17.14G

G2 H A separator 5| HEFERMABBHGE, FESHER separator 5| LLKk --aligned
518,

# pvs --separator = --aligned
PV =VG =Fmt =Attr=PSize =PFree
/dev/sdbl =new_vg=lvm2=a- =17.14G=17.14G
/dev/sdcl =new_vg=lvm2=a- =17.14G=17.09G
/dev/sddl =new_vg=lvm2=a- =17.14G=17.14G

EREBMER 1vs 3 vgs 5T -P 518, REREANEHIBERHPRRESMEFER. SIS
ZBIBAEECBMHBIERER, FEF H 6.2, ‘BREREENERERAD

INARER{SRATS | B EBE B8, F5EE pvs(8). vgs(8) LAk 1vs(8) man page.

sMEARCERERsR (MERSMRER) MiEEsH (FEEEMER) MOEeE—&, ©
BEESMEAEESMRULABETESE—E, A%, TIEsHERTRSEAEREMN—THL,

# vgs -0 +pv_name
VG #PV #LV #SN Attr VSize VFree PV
new_vg 3 1 ©@ wz--n- 51.42G 51.37G /dev/sdc1l
new_vg 3 1 ©@ wz--n- 51.42G 51.37G /dev/sdd1l
new_vg 3 1 0 wz--n- 51.42G 51.37G /dev/sdbl

4.8.2. M EIE

LEER P IR A T —RINBIRAG, BERBIIE TIETZEMEM pvs. vgs M 1vs RETRHEARRR LVM #t
BIHERIE Ao
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AKRAE, WULBFEERSEIHNRRENEETHERIE, LA pvs ES, name £F
pv_name, TB¥ vgs {EHKEE, name E1fAFES vg_name,

WAT FIERHEERBIT pvs -0 pv_free,

# pvs -0 +free
PFree
17.14G
17.09G
17.14G

4.8.2.1. pvs ¥5
(R 4.2, “pvs BERRALY FUH T pvs FEHHIRERSIB, MUKk IREIRIRER R P RO AL & 8 B A E

=% 4.2. pvs BAiRAL

518 =5 feid

dev_size DevSize BREMATRIINAEXREE LHIR/N
pe_start E—{& PE RA/EAXREPFE—EAEREENERIREE
pv_attr Attr EEEAMIRRE : (a)llocatable 3 e(x)porteds
pv_fmt Fmt BEE B M metadata =X (1vm2 =% 1vm1)
pv_free PFree BfS5M LR TR AZEAE

pv_name PV BRsMhan

pv_pe_alloc_count Alloc EEANERREHRE

pv_pe_count PE ERREHE

pvseg_size SSize BRSMaYEER/N

pvseg_start e’ ERSMERNERERRER

pv_size PSize BRASMAIKN

pv_tags PV Tag EEFERSMN LVM 2E

pv_used 2FMH BERSM BRI FERANZERE

pv_uuid PV UUID BiesMe9 UUID
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pvs EDRTER A SRR T I
fif : pv_name. vg_name. pv_fmt. pv_attr. pv_size. pv_free. ©f12#H pv_name KE+

8,

# pVsS
PV VG Fmt Attr PSize PFree
/dev/sdbl new_vg lvm2 a- 17.14G 17.146G
/dev/sdcl new_vg lvm2 a- 17.14G 17.09G
/dev/sdd1l new_vg lvm2 a- 17.14G 17.13G

EH -v 518 LK pvs IS TR INETERMEE  dev_size. pv_uuid,

# pvs -v
Scanning for physical volume names

PV VG Fmt Attr PSize PFree DevSize PV UUID

/dev/sdbl new_vg lvm2 a- 17.14G 17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-
M7iv-6XgA-dqgGeXY

/dev/sdcl new_vg lvm2 a- 17.14G 17.09G 17.14G Joglch-yWSj-KuEn-IdwM-
01S9-X08M-mcpsVe

/dev/sdd1l new_vg lvm2 a- 17.14G 17.13G 17.14G yvfvzZK-Cf31-j75k-dECm-
ORZ3-0dGW-tUgkCS

RFI{E A pvs FETH - -segments 5| BRBETEMNBEERLSMERNERENR. BEREERBREN
B, [REXARL (segmentview) AIEMEBNEEFEEESMEE 20 RIS,

pvs --segments IEDTTRREGR R TR

fiI : pv_name. vg_name. pv_fmt, pv_attr. pv_size. pv_free. pvseg_start. pvseg_siz
e, BMEEHEREMPH pv_name 1 pvseg_size FKHFH,

# pvs --segments

PV VG Fmt Attr PSize PFree Start SSize
/dev/hda2 VolGroup0® lvm2 a- 37.16G 32.00M 0 1172
/dev/hda2 VolGroup0® lvm2 a- 37.16G 32.060M 1172 16
/dev/hda2 VolGroup0® lvm2 a- 37.16G 32.060M 1188 1
/dev/sdal vg lvm2 a- 17.14G 16.75G 0 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 26 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 50 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 76 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 100 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 126 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 150 22
/dev/sdal vg lvm2 a- 17.14G 16.75G 172 4217
/dev/sdbl vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdcl vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdd1l vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdel vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdf1 vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdgl vg lvm2 a- 17.14G 17.14G 0 4389

BRI pvs -a IEREREE LVM FRAIZIT B AR K DHER LVM BEReESMIEKE,

# pvs -a
PV VG Fmt Attr PSize PFree
/dev/VolGroup00/LogVolol -- 0 0
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/dev/new_vg/1lvol0 -- 0 0
/dev/ram -- 0 0
/dev/ramo® -- 0 0
/dev/ram2 -- 0 0
/dev/ram3 -- 0 0
/dev/ram4 -- 0 0
/dev/ramb -- 0 0
/dev/ramé -- 0 0
/dev/root -- 0 0]
/dev/sda -- 0 0]
/dev/sdb -- 0 0]
/dev/sdb1l new_vg lvm2 a- 17.14G 17.14G
/dev/sdc -- 0 0]
/dev/sdc1l new_vg lvm2 a- 17.14G 17.09G
/dev/sdd -- 0 0]
/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G

4.8.2.2.vgs 154
(FH% 4.3, “vgs FERMBAT) FILT vos IEOMFRTRE I8, HREEERRFOMAHE, MRS

puiYS

FI% 4.3. vgs BARMBAL

ClE =17 ] ik

1v_count #LV BREFEPRENBESHSE

max_1lv MaxLV BMEEFTRIFNENBESMEE (BERHINGEER
0)

max_pv MaxPV BMEEPITRITFNEAEREMEUE CGEREFEER
0)

pv_count #PV EEBMEFENBEREMEE

snap_count #SN BMEEHAFTE 2B snapshot B E

vg_attr Attr BMEEAERREE : TRA (w) . HEEE () . AEZRAN

(z) . BEH x) . B28 (p) UARERKES () .

vg_extent_count #Ext EMEFETNERRRHE
vg_extent_size Ext BMEEFNERRERN

vg_fmt Fmt BMEEHER metadata & (lvm2 ¢ 1vml)
vg_free VFree BMEEPR TR AZEE AN
vg_free_count Free BMEFEPIERANERERRRE
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518 =5 fid

vg_name VG BMEFEAE

vg_seqno Seq KB MEHRIEET R AR
vg_size VSize BMEHEBARN

vg_sysid SYSID LVM1 System ID

vg_tags VG Tags EEZSMEEN LVM 25
vg_uuid VG UUID BMMEEAER UUID

vgs IESTTEREERET T IR
fiI : vg_name. pv_count. lv_count. snap_count. vg_attr. vg_size. vg_free, BEfi2%

H vg_name 3HEFEH,

# vgs
VG #PV #LV #SN Attr VSize VFree
new_vg 3 1 1 wz--n- 51.42G 51.36G

£ vgs 185 -v 5| THBMAFIEETERMEM : vg_extent_size. vg_uuid,

# vgs -v
Finding all volume groups
Finding volume group "new_vg"
VG Attr Ext #PV #LV #SN VSize VFree VG UUID
new_vg wz--n- 4.060M 3 1 1 51.42G 51.36G jxQJ0a-ZKkO-0OpMO-0118-
nlw0-wwqgd-fD5D32

4.8.2.3.Ivs 1%

(GRA% 4.4, “Ivs BETAEALD FUHT 1vs $ETHORRREIEL, UK ERrHIRAIRERRER IR AL & B F 5%
(VA=RET:puS

*=H& 4.4. \vs B E0L

C1E ik
) Chunk Snapshot % H#YEE L K/
chunksize
chunk_size
copy_percent Copy% HEREMUAELSLEL ; TERSMEEE pv_move 55
BERthgmAE

69



#EsHEREAEH

518 =5 fed
devices KE BRGEESMNELRE : EREH. BESM, UKERE

EEEi#ERR

lv_attr Attr HEEE B MAIRER, BEFSMAY attribute bit 20T :

Bit 1 : &M4ER : (m)irrored. (M)irrored I EHAR S
(o)rigin. (O)rigin it &% & #H snapshot. (r)aid. (R)aid iif &
WEEEE. (s)napshot, & (S)napshot. (p)vmove. (v)irtual,
$51& X raid ()mage. #5/&3K raid (I)mage &R #%. mirror ()og
&, (c)onversion A, ¥5fE (V)olume. (Hhin E£E. (T)hin &
EER. raid KEFEEERE m(e)tadata

Bit 2 : #[R : (w)riteable. (r)ead-only. (R)ead-only % FAFEMEE
BB MEEERERR

Bit 3 : EZEINEK : (c)ontiguous. c(l)ing. (n)ormal,

(@)nywhere. (i)nherited, &M B RI#HEEE M A o E(TE BB
H, ELXFTREERAEFTH, LAFEEHIT pvmove 55
H%o

Bit 4 : EEH (m)inor

Bit 5 : ikBE : (a)ctive. (s)uspended. (I)nvalid snapshot. 3K
B (S)uspended snapshot. snapshot (m)erge kB, BFIER
snapshot (M)erge KRR, #BREY (d)evice FIEANMKRME. HpE

S B FIEMmZRE A (i)nactive

Bit 6 : #%i& (o)pen

Bit 7 : EAZ4ER : (m)irror. (r)aid. (s)napshot. (t)hin.
(u)nknown, (v)irtual, EE&EER kernel BIZREE B2
#A7E—i#E, KL, 40 mirror image. mirror log 2L & mirror 7
&, RERTRIAH device-mapper $51% kernel BRENTE X MEA
7% (m), TEAT md raid kernel BEBIFZRAY raid AEMIER
BISETRA (). fHREIA device-mapper BEEIFZ Y snapshot &
A% (s), MIEAREEME (thin provisioning) EEBIFZAY
thin BMAIERERZ (1),

Bit 8 : O ECMEREBREEMEAF, HRW [T (2) WEHR

BEBE,
1v_kernel_major KMaj BESMWERETEERENE ERETHAMERRZ 1)
1v_kernel_minor KMIN BEESMMBRRGEERNE EREANGEMRE -1)
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518K =3
1v_major Maj
1v_minor Min
1v_name LV
lv_size LSize
1lv_tags LV Tags
1v_uuid LV UUID
mirror_log Log
modules =
move_pv % Eh
origin iR
regionsize o

region_size

seg_count #Seg
seg_size SSize
seg_start &’
seg_tags Seg Tags
segtype Lt
shap_percent Snap%
stripes #Str

T

stripesize

stripe_size

&= 4. %8 CLIHESRAET LVM EH

BESMAOFFEEIERENS GEREENERZ -1)

BEBSMAOFHEERERENS GERIEENZERZ -1)

B MAE

HEEE B R

EEERESMN LVM RE

#EEEBMEY UUID,

$=2% log PRI ARBIERE

A It B EE S AT EAIHEFE kernel 22 EBRET (device-
mapper) BiZ

RHE—(EEE pvmove {EHRETNERTEESMHOER
oAl

snapshot Bfft#iEREE

SRR S MEVE LK

BEESMPNEREE

B M PRI EER AN

BEBMPNERFEEE

BEEERESMZERN LVM RH

REASMAEEELEE (5190 : mirror. striped. linear)

Snapshot BRIMNERAZEE 2

B M PN REEE

F 80 5 M ORI EE AL A/

ral



#EsHEREAEH

lvs IETTRR E /T TR

fI : 1v_name. vg_name. lv_attr, lv_size. origin. snap_percent. move_pv. mirror_1lo
g. copy_percent. convert_lv, ©fFiFEREESHFEHEMELEFM vg_name 1 1v_name FcHE
.

# 1lvs
LV VG Attr LSize Origin Snap% Move Log Copy% Convert
lvoloe new_vg owi-a- 52.00M

newvgsnapl new_vg swi-a- 8.00M 1lvolo 0.20

5/ 1vs IEH UK -v 51 8UEREAS TIOR8 ERERMEE

f : seg_count. 1lv_major. lv_minor. lv_kernel_major. lv_kernel_minor. lv_uuid,

# 1lvs -v
Finding all logical volumes
Lv VG #Seg Attr LSize Maj Min KMaj KMin Origin Snap%
Move Copy% Log Convert LV UUID
lvoloe new_vg 1 owi-a- 52.06M -1 -1 253 3

LBy1Tz-sr23-0jsI-LTO3-nHLC-y8XW-EhC178
newvgsnapl new_vg 1 swi-a- 8.006M -1 -1 253 5 1lvolo 0.20
1lyel0U-1cIu-079k-20h2-ZGFO-qCIm-CfbsIx

IRAIfE A 1vs I8 HH - -segments 5| BIRF RS BRI EEEANTRRRUNERRER. SEER
segments 5| 8(6F, seq AIRFITAIENERN, 1lvs --segments I5DFATERE SRR T 5

fif : 1v_name. vg_name. lv_attr. stripes. segtype. seg_size, EMMTERESEHEME
8 vg_name. 1lv_name LIKX#ESMHH seqg_start KEEF, HBEBSMEOENEE, EREED
BB H E & A KRR K

# lvs --segments
LV VG Attr #Str Type SSize

LogVol00 VolGroupO0O® -wi-ao 1 linear 36.62G
LogVolOl VolGroupB0O® -wi-ao 1 linear 512.00M
1lv vg -wi-a- 1 linear 104.00M
1lv vg -wi-a- 1 linear 104.00M
1lv vg -wi-a- 1 linear 104.00M
1lv vg -wi-a- 1 linear 88.00M

& 1lvs --segments I5H LK -v 5| BERHFIR TN ETERNEMR
& : seg_start., stripesize. chunksize,

# lvs -v --segments
Finding all logical volumes

LV VG Attr Start SSize #Str Type Stripe Chunk
lvoloe new_vg owi-a- 0 52.00M 1 linear 0 0
newvgsnapl new_vg swi-a- 0 8.00M 1 linear 0 8.00K

THEFIRETR T 1vs ETE—HEE 7 —ERESMARHLATER#ELE, UK 1vs #5570 segments
ElkGobERE il

# 1lvs
LV VG Attr LSize Origin Snap% Move Log Copy%
lvol® new_vg -wi-a- 52.00M
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# lvs --segments
LV VG Attr #Str Type SSize
1vol® new_vg -wi-a- 1 linear 52.00M

4.8.3. HEFF LVM R &

BHE 1vs. vgs 3 pvs IENHAMEEHBE LW EE L HEFRNB R T ETHIFL BT AT IEH
B, EHIEE - -unbuffered &85 BURTER B HOE H — 42 £ R AN ZIAE ERER o

BREEDIITIRETHIFRGE, FEREMORESTH -0 518, RATERL DI EE LML

TIIEEHIRET T pvs FETHEL, SRR TERESMOEE. XNURTRZERE,

# pvs -0 pv_name,pv_size,pv_free
PV PSize PFree
/dev/sdbl 17.14G 17.14G
/dev/sdcl 17.14G 17.09G
/dev/sdd1 17.14G 17.14G

NIUEEHIRER T AR, I6FER A R ZE Rk,

# pvs -0 pv_name,pv_size,pv_free -0 pv_free
PV PSize PFree
/dev/sdcl 17.14G 17.09G
/dev/sdd1l 17.14G 17.14G
/dev/sdbl 17.14G 17.14G

THELHIFRR T B RARR G EE B BIMIAL,

# pvs -0 pv_name,pv_size -0 pv_free
PV PSize
/dev/sdcl 17.14G
/dev/sddl 17.14G
/dev/sdbl 17.14G

EERTRANEE, £ -0518zk, REMBEENMLZARIE - EEF T,

# pvs -0 pv_name,pv_size,pv_free -0 -pv_free
PV PSize PFree
/dev/sdd1l 17.14G 17.14G
/dev/sdbl 17.14G 17.14G
/dev/sdcl 17.14G 17.09G

4.8.4. IEEEAL

B84 LVM OHRARIEEEN, FEADRIESH --units 3181, EFIEE (b)ytes. (k)ilobytes.
(m)egabytes. (g)igabytes. (t)erabytes. (e)xabytes. (p)etabytes. LA (h)uman-readable, FEF%BYRER
# human-readable, f&FEIBTE 1vm. conf FEXEH global A HERE units EESBREIRTA
(ER

TIIEEHIHEE T pvs FETHIE@ LA MB MIFFAERXET GB,

I # pvs --units m
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PV

/dev/sdal
/dev/sdb1l
/dev/sdc1l
/dev/sdd1

VG Fmt Attr PSize

lvm2 -- 17555.
new_vg lvm2 a- 17552.
new_vg lvm2 a- 17552.
new_vg lvm2 a- 17552.

PFree
40M 17555.40M
OOM 17552.00M
OOM 17500.00M
OOM 17552.00M

TIRER(E, BMUEMU2MWATF (1024 EH) RETH, BTFEBRBEMSRE (B KL M. G. T, H)
ARIERAGEAMIEE S 1000 BIEEL,

TIHESEREmEIETR 1024 BER, SETREMEE.

# pVsS
PV
/dev/sdb1l
/dev/sdc1l
/dev/sdd1

VG Fmt Attr PSize
new_vg lvm2 a- 17.14G
new_vg lvm2 a- 17.14G
new_vg lvm2 a- 17.14G

TIESEEHmEHEETRS 1000 HEH,

# pvs --units G

PV

/dev/sdb1l
/dev/sdc1l
/dev/sdd1

BIRIEERE (s)

VG Fmt Attr PSize
new_vg lvm2 a- 18.40G
new_vg lvm2 a- 18.40G
new_vg lvm2 a- 18.40G

PFree

17.14G
17.09G
17.14G

PFree

18.40G
18.35G
18.40G

(EER 512 iiTil) HEBHETELL

TIUIEEHIIE pvs 15T BI% R T A B R,

# pvs --units s

PV

/dev/sdb1l
/dev/sdc1l
/dev/sdd1

VG Fmt Attr PSize

PFree

new_vg lvm2 a- 35946496S 35946496S
new_vg lvm2 a- 35946496S 35840000S
new_vg lvm2 a- 35946496S 35946496S

THEBIEHE pvs FETHIELE L 4 MB BB TR,

# pvs --units 4m

PV

/dev/sdb1l
/dev/sdc1l
/dev/sdd1
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VG Fmt Attr PSize

PFree

new_vg lvm2 a- 4388.00U 4388.00U
new_vg lvm2 a- 4388.00U 4375.00U
new_vg lvm2 a- 4388.00U 4388.00U
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% 5. LVM BS & &E /1
ABERG T — A LVM BB,

5.1. E =@Mk L2 —{E LVM #iE &M

tEEEHIER YL T —{E#8 4 new_logical_volume B9 LVM #EESM, ©E2EEMN
/dev/sdal. /dev/sdb1 L& /dev/sdc1 BYREHE.

5.1.1. B Ef2EMM (Physical Volumes)
&R FEASMEEE PR, TUREeMERs LVM Bi2Ef.

g

==
[=]

EEESEY /dev/sdal. /dev/sdbl LAK /dev/sdcl EHIFFA E KR ERIEER,

# pvcreate /dev/sdal /dev/sdbl /dev/sdcl
Physical volume "/dev/sdal" successfully created
Physical volume "/dev/sdbl1" successfully created
Physical volume "/dev/sdcl" successfully created

5.1.2. BB MEHE
TIESKEEIIEMEE new_vol_group,

# vgcreate new_vol_group /dev/sdal /dev/sdbl /dev/sdcl
Volume group "new_vol _group" successfully created
IRE R vgs IR KBRS MEHENE L,
# vgs

VG #PV #LV #SN Attr VSize VFree
new_vol_group 3 0 0 wz--n- 51.45G 51.45G

5.1.3. B BESM

TF4ESEH new_vol_group BEHEEI#EEESM new_logical volume, LLEEfFI€ETL—(EHE
A& MEHE 2GB HBE S,

# lvcreate -L2G -n new_logical_volume new_vol_group
Logical volume "new_logical_volume" created

5.1.4. B ER R
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EESMEREAER
TIHES A ERESM EET—(E GFS2 183 %H.

# mkfs.gfs2 -plock_nolock -j 1 /dev/new_vol_group/new_logical_volume
This will destroy any data on /dev/new_vol_group/new_logical_volume.

Are you sure you want to proceed? [y/n] y

Device: /dev/new_vol_group/new_logical_volume
Blocksize: 4096

Filesystem Size: 491460

Journals: 1

Resource Groups: 8

Locking Protocol: lock_nolock

Lock Table:

Syncing. ..

All Done

TIUE B E G B EE B M S Bl R A8 R R AR 2 A LN R E,

# mount /dev/new_vol_group/new_logical_volume /mnt
[root@tng3-1 ~]# df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/new_vol_group/new_logical_volume
1965840 20 1965820 1% /mnt

5.2. &3 —EfF#EE S (STRIPED LOGICAL VOLUME)

teEEHIEEYL T —{E 84 striped_logical_volume B9 LVM R E#EE S (LVM striped logical
volume) , BEEIERSEZRI /dev/sdal. /dev/sdbl 1 /dev/sdc1 g Ex,

5.2.1. B Ef2EMM (Physical Volumes)
Foffi e eMmEirEPEARER LVM BieSHAH#HER,

Digk

==
[=]

EIEIESEY /dev/sdal. /dev/sdbl LI /dev/sdcl FHIFREERIEREEE,

# pvcreate /dev/sdal /dev/sdbl /dev/sdcl
Physical volume "/dev/sdal" successfully created
Physical volume "/dev/sdbl1" successfully created
Physical volume "/dev/sdcl" successfully created

5.2.2. BB MEHE
TIESEEIISMEFE volgroupol,
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# vgcreate volgroup@l /dev/sdal /dev/sdbl /dev/sdcl
Volume group "volgroup@l" successfully created

ER{ER vgs FERRBATHSMEAENELE.

# vgs
VG #PV #LV #SN Attr VSize VFree
volgroupol 3 © 0 wz--n- 51.45G 51.45G

5.2.3. B BESM

TFESEH volgroupol EEEMEFEE I #E S striped_logical volume, LLEEHIEE
II—EX/N% 2GB BEEEM, eSS E=EmE, BB E#MER/ NS 4 KB,

# lvcreate -i3 -I4 -L2G -nstriped_logical_volume volgroup01l

Rounding size (512 extents) up to stripe boundary size (513 extents)
Logical volume "striped_logical_volume" created

5.2.4. B IERZRE
TOES TIEREESM LT —E GFS2 HE=R,

# mkfs.gfs2 -plock_nolock -j 1 /dev/volgroup@l/striped_logical_volume
This will destroy any data on /dev/volgroup0l/striped_logical_volume.

Are you sure you want to proceed? [y/n] vy

Device: /dev/volgroup@l/striped_logical_volume
Blocksize: 4096

Filesystem Size: 492484

Journals: 1

Resource Groups: 8

Locking Protocol: lock_nolock

Lock Table:

Syncing. ..

All Done

TIUE B E G B EE B M H I Bl R A8 R R AR 2 A LN R E,

# mount /dev/volgroup@l/striped_logical_volume /mnt
[root@tng3-1 ~]# df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/mapper/VolGroup@0-LogVole0o
13902624 1656776 11528232 13% /

/dev/hdal 101086 10787 85080 12% /boot
tmpfs 127880 0 127880 0% /dev/shm
/dev/volgroup@l/striped_logical_volume
1969936 20 1969916 1% /mnt
5.3. D& GMEE
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FLESF, BERANESMFEEST ZEEREM. ERESM LEEARMWIORERZRENGE, BEA
AR FIBHIRRIE N T 2 S MErE.

ERERES, BESM mylv 28 myvol EEEMEER2EM, THEEEE
/dev/sdal, /dev/sdbl L% /dev/sdcl g ={AEfEEM.

SR TEEERFE, myvg EESMEEEEEEE /dev/sdal 7l /dev/sdbl, 5 _{E##EEFHE
yourvg RI2 8 &% /dev/sdcil,

5.3.1. ¥IERTRT A 22
EREBER pvscan ESRYIENH EMEFEFENEZ VT RAZEMA,

# pvscan
PV /dev/sdal VG myvg lvm2 [17.15 GB / © free]
PV /dev/sdbl VG myvg lvm2 [17.15 GB / 12.15 GB free]
PV /dev/sdcl VG myvg lvm2 [17.15 GB / 15.80 GB free]
Total: 3 [51.45 GB] / in use: 3 [51.45 GB] / in no VG: 0 [0O 1

5.3.2. BEIER

IRAIEEFE A pvmove IEH KRG /dev/sdel FFFEEEAMERBERE /dev/sdbl, pvmove S
BT RIBE R 16 £ — ERXAFfE,

# pvmove /dev/sdcl /dev/sdbl
/dev/sdcl: Moved: 14.7%
/dev/sdcl: Moved: 30.3%
/dev/sdcl: Moved: 45.7%
/dev/sdcl: Moved: 61.0%
/dev/sdcl: Moved: 76.6%
/dev/sdcl: Moved: 92.2%
/dev/sdcl: Moved: 100.0%

BETERZE, TEEER /dev/sdcl LHIFMBEZREEAIER,

# pvscan
PV /dev/sdal VG myvg lvm2 [17.15 GB / © free]
PV /dev/sdbl VG myvg lvm2 [17.15 GB / 10.80 GB free]
PV /dev/sdcl VG myvg lvm2 [17.15 GB / 17.15 GB free]
Total: 3 [51.45 GB] / in use: 3 [51.45 GB] / in no VG: 0 [©O 1

5.3.3. D E|EMEFHE
& REUHMGMEEE yourvg, EFE A vgsplit IEH R0 EISMEFE myvg.

EER DB BMEECE, BESMLARKER. SEXRRNROHHE, TLREFREEESMIELR
ERRIRENEL,

& EiBEA 1vchange #8532 vgchange i§ 0 REMABEEM. TIESA{EARESHH mylv A

% H myvg BMMEESE yourvg £MEHHE, ARKEREM /dev/sdcl BEFHSMELE yourvg
¢O
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# lvchange -a n /dev/myvg/mylv
# vgsplit myvg yourvg /dev/sdcl
Volume group "yourvg" successfully split from "myvg"

EREA vgs FERREE EMESMEFENE ML,

# vgs
VG #PV #LV #SN Attr VSize VFree
myvg 2 1 0 wz--n- 34.30G 10.80G

yourvg 1 0 0 wz--n- 17.15G 17.15G

5.3.4. EIHTHEE S
TR T B MBI, EETHRBESM yourly,

# lvcreate -L5G -n yourlv yourvg
Logical volume "yourlv" created

5.3.5. ZUFERZMNEEHRRE ST
TR EHRES T LEIERRRA R G CRE,

# mkfs.gfs2 -plock_nolock -j 1 /dev/yourvg/yourlv
This will destroy any data on /dev/yourvg/yourlv.

Are you sure you want to proceed? [y/n] vy

Device: /dev/yourvg/yourlv
Blocksize: 4096

Filesystem Size: 1277816

Journals: 1

Resource Groups: 20

Locking Protocol: lock_nolock

Lock Table:

Syncing. ..

All Done

[root@tng3-1 ~]# mount /dev/yourvg/yourlv /mnt

5.3.6. iX A FNEME R A B0# 8 S
R &S AERRESH myly, REESBSEZAITYGERRERE,
# lvchange -a y mylv

[root@tng3-1 ~]# mount /dev/myvg/mylv /mnt
[root@tng3-1 ~]# df

&= 5. LVM ECiE &)

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/yourvg/yourlv 24507776 32 24507744 1% /mnt
/dev/myvg/mylv 24507776 32 24507744 1% /mnt
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5.4. H##E B P B PRiERR

LEEEBIRRR T AN iR R IR A RSB S MR BbR (B T B IRMHIR 2 50 A MRk AF A N RS A — &
2) . BEBIREE, EEEYERE LVM BEREEMR LNBEER E—EH—HETREHERP.

541. ¥EERERANEREMH
TELLEEIF, RESMESRE myvg BMEHE P UEEEAM L,

# pvs -o+pv_used
PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdbl myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdcl myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdd1l myvg lvm2 a- 17.15G 2.15G 15.00G

FFIFmEAE /dev/sdbl NREEBRR, NI —RIFT Bei ik B B MAEPBIR

HEMEATNECERESM LERINTARENE, THHHREFERRINEEHNIT pvmove 55
WEHAERAEERE, Nit—RKEEEEHRIKERCKE L.

# pvmove /dev/sdbl
/dev/sdbl: Moved: 2.0%

/dev/sdbl: Moved: 79.2%

/dev/sdbl: Moved: 100.0%
& pvmove EETEITREKE, BEMNDEEEWM TS :

# pvs -o+pv_used

PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.156 7.15G 10.00G
/dev/sdbl myvg lvm2 a- 17.15G 17.15G 0

/dev/sdcl myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdd1l myvg lvm2 a- 17.15G 2.15G 15.00G

A vgreduce IES KNG /dev/sdbl BEFEE MBS MEE PR,

# vgreduce myvg /dev/sdbl
Removed "/dev/sdbl1" from volume group "myvg"
[root@tng3-1 ~]# pvs

PV VG Fmt Attr PSize PFree
/dev/sdal myvg lvm2 a- 17.156 7.15G
/dev/sdbl lvm2 -- 17.15G 17.15G

/dev/sdcl myvg lvm2 a- 17.15G 12.15G
/dev/sdd1l myvg lvm2 a- 17.156 2.15G

WERIRE TR ERBRIOEBEMA S,

5.4.2. B BIE% EHAE L
ELLERIT, SBEASMOERE myvg BMEHEPN=(EEEEM L
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# pvs -o+pv_used
PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.156 7.15G 10.00G
/dev/sdbl myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdcl myvg lvm2 a- 17.15G 15.15G 2.00G

HMHEERE /dev/sdbl WBEEREHH /dev/sddl &iE L,

54.21. iEEREMm
A /dev/sddl B FTHIEREM.

# pvcreate /dev/sdd1
Physical volume "/dev/sdd1" successfully created

5.4.2.2. @ EHREMESMEHE S
#1318 /dev/sdd1 EIREGMEMEHE myvg #,

# vgextend myvg /dev/sdd1l
Volume group "myvg" successfully extended
[root@tng3-1]# pvs -o+pv_used
PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G
/dev/sdbl  myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdcl  myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdd1l  myvg lvm2 a- 17.15G 17.15G 0

5.4.2.3. BEIER
/A pvmove IS HKFERH /dev/sdbl £ E /dev/sddl,

# pvmove /dev/sdbl /dev/sdd1l
/dev/sdbl: Moved: 10.0%

/dev/sdbl: Moved: 79.7%
/dev/sdbl: Moved: 100.0%

[root@tng3-1]# pvs -o+pv_used

PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G
/dev/sdbl  myvg lvm2 a- 17.15G 17.15G 0

/dev/sdcl  myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdd1l  myvg lvm2 a- 17.15G 15.15G 2.00G

5.4.2.4. HENELRESMASMEHADBIRR
EEEENE /dev/sdbl FRRER, HEASECHSMEFEPBIR.

# vgreduce myvg /dev/sdbl
Removed "/dev/sdbl1" from volume group "myvg"

&= 5. LVM ECiE &)
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HEESHEEEAERE
1BIRE B REASHER EF O B E 7 —ESMEE stk B R P B RR,

5.5. TSP EIHFER LVM #E S M

EHEERPEIFR LVM EEEM, FEAREEBRMM LEITER LVM BEESMERNESNER.
A, EEARSPEIER LVM B, XE2RNERERRBLAENT, FRLAE quorate, IR
lvm.conf HEEHPHHERWFIEHRE, LUAFFEEIER lvmconf IEREAREEE (40 & 3.1,
TEEREFREIL LVM B RRTHER) .

TIRFHEREFEILRREEEM. 8% BEFELEEERRRTESCRRLANT, EEEFE
ERIEREM.

1. BEBY—EERERTEHMEEHENREEESM, HERMEVAERRENRERESE
Ei%6 £ lvm. conf #EEh, mTRR(E, HERUEWRARK, EEETER, FEEREHH
HEEHR ERTTIES, UEARRHEE

I # /sbin/lvmconf --enable-cluster

2. EERBVESHEESMT FERBVATERETNEZESHE LXBRILIEE, THEHHFIERET
clvmd daemon IEETEE B EHIETEL EiEE -

ps auxw | grep clvmd
root 17642 0.0 0.1 32164 1072 ? Ssl Aproé 0:00
clvmd -T20 -t 90

TR BT ERRER A EARER

# cman_tool services
fence domain
member count 3
victim count 0
victim now 0
master nodeid 2
n
1

wait state one

members 23

dlm lockspaces

name clvmd

id Ox4104eefa

flags OXx00000O00

change member 3 joined 1 remove O failed 0 seq 1,1
members 123

3. BEE2 cmirror Eff B2 %R,

4. }5F cmirrord IRF

# service cmirrord start
Starting cmirrord: [ OK

]

5. Bk, F—ESHRUERIUEREM. TIESHEI=EEELEM. MEBSRSMEER
Ri5ER leg, LA B=EEESMEE LSRR log.

82



&= 5. LVM ECiE &)

# pvcreate /dev/xvdbl

Physical volume "/dev/xvdbl" successfully created
[root@doc-07 ~]# pvcreate /dev/xvdb2

Physical volume "/dev/xvdb2" successfully created
[root@doc-07 ~]# pvcreate /dev/xvdcl

Physical volume "/dev/xvdcl" successfully created

. BAuSMEE, LEABRISE T SRS RAMELN=(EEEEMIEMEE vgool,

# vgcreate vgool /dev/xvdbl /dev/xvdb2 /dev/xvdcl
Clustered volume group "vg@O1" successfully created

IR vgcreate FETHEHERR T BMEHEEESRL. BAFER vgs IERREBESHEER
AoERl, SHERTEMFENELE, E5MEEEERL, S8BT c Bt

vgs vgool
VG #PV #LV #SN Attr VSize VFree
vgoeol 3 0 0@ wz--nc 68.97G 68.97G

. BitEiRReE S, eGSR EMEEE vgeol BiL#ESM mirrorlv, WEBMEE—(EES
leg. LLEBUIIERE T EREEMBHEMHLIE 1S S 45150 F sk F 2 B E B

# lvcreate -1 1000 -ml1 vgOO1 -n mirrorlv /dev/xvdb1l:1-1000

/dev/xvdb2:1-1000 /dev/xvdc1:0
Logical volume "mirrorlv" created

BRI 1vs I RRATRRIREIAER., THHEHRERTHRIREEF L 47%. 91%, HHEHE
RTTMRERA 100% RAF 1L,

# 1lvs vgoel/mirrorlv

LV VG Attr LSize Origin Snap% Move Log
Copy% Convert

mirrorlv vgool mwi-a- 3.91G vgoo1_mlog
47.00
[root@doc-07 log]# lvs vgO@l1l/mirrorlv

LV VG Attr LSize Origin Snap% Move Log
Copy% Convert

mirrorlv vgool mwi-a- 3.91G vgoo1_mlog
91.00
[root@doc-07 ~]# 1lvs vgoOl1/mirrorlv

LV VG Attr LSize Origin Snap% Move Log
Copy% Convert

mirrorlv vgool mwi-a- 3.91G vgooe1_mlog
100.00

RRHTENE S H R BES

May 10 14:52:52 doc-07 [19402]: Monitoring mirror device vgo01-
mirrorlv for events
May 10 14:55:00 doc-07 1lvm[19402]: vg@Ol-mirrorlv is now in-sync

. IEHEECER 1vs £ -0 +devices EIRRFATHERNIE, SEBMNIER leg HERBERIIL,
1B w & R I s 6] P a0EBE S M UM ERRMEBRIRF]—@E log ARHEAEY,
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# lvs -a -0 +devices

LV VG Attr LSize Origin Snap% Move
Log Copy% Convert Devices
mirrorlv vgool mwi-a- 3.91G

mirrorlv_mlog 100.00
mirrorlv_mimage_0(0),mirrorlv_mimage_1(0)

[mirrorlv_mimage_0] vgoo1l iwi-ao 3.91G
/dev/xvdb1(1)

[mirrorlv_mimage_1] vgoo1l iwi-ao 3.91G
/dev/xvdb2(1)

[mirrorlv_mlog] vgool lwi-ao 4.00M
/dev/xvdc1(0)

RFI{EA 1vs $55™ seg_pe_ranges EIRKFFREREE, Er{EALEEREREEHEE
EEHEMTER, EEETHHRH SRR PE #E, tHKIE lvcreate #l lvresize 55K
LPNGEICI

# lvs -a -0 +seg_pe_ranges --segments
PE Ranges
mirrorlv_mimage_0:0-999 mirrorlv_mimage_1:0-999
/dev/xvdb1:1-1000
/dev/xvdb2:1-1000
/dev/xvdcl:0-0

REVS RN LVM SRIREMZ leg ETERRMBRAEA, F2SH & 6.3, "M LVM 5%
"EEEEP'?EJE”Q
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Z 6. LVM ZeEtHERR

LhEETRME T SN EE LVM BB TR S B TE R,

6.1. REEPFAROENER

HHERTINEEMEFRGE, BABE8 TIAARNG?

Z= 6. LVM SEEBHE

o HRAMEMIETH -v. -vv. -vvv X -vvvv 5| BREVG EINGFMBIE# H .

o EMEMBESMIVIENERINGE, FHELBEEREN logl BMHERE lactivation = 1] ARELL
-vvvv 5| BEREITIES. BIEMEE TELME, B EEBHERS 0 LR R ERS

EECERIET BRI TS aRHERRE,

o FFHT lvmdump 5%, TR T ARELDETRNEFIREN. NMARMSEZHEEER, F2H

Ivmdump(8) man page.

o EAI#T 1vs -v. pvs -a = dmsetup info -c IESHKREVGENNRIEEA.

e 1f /etc/lvm/backup #EEH (R /etc/lvm/archive EEFHEFEIRA) M7 metadata

&R — BN,

o EB#IT lvm dumpconfig IES R EBRINEEEA.

o W& /etc/lvm BikHHY . cache EERFKMSHRMNIMELRE L =8 EREMERIEE S,

6.2. BT SEIRB BHORRI L

BRI 1vs = vgs FERHY -P BIBCREATRRAR S HIRAERE P, FRANREREMERER. L5l
BT LEERIETT, BENEE metadata A TEM—H, LLaH, ERNEMEHE vg EP—

BEEHEFERNGE, vgs ERAREERRR M@,

# vgs -o +devices
Volume group "vg" not found

HIBIEET vgs FETHY -P BIHME, SMEFEEREEAER, TRETERESARNEREKENER

&R

# vgs -P -0 +devices

Partial mode. Incomplete volume groups will be activated read-only.

VG #PV #LV #SN Attr VSize VFree Devices

vg 9 2 O rz-pn- 2.11T 2.07T unknown device(0)

vg 9 2 O rz-pn- 2.11T 2.07T unknown device(5120),/dev/sdal(0)
FELEHIFR, ERNEESENEMEFAPHREMESRESMBENR. RDT -P 5188 1vs 15D
SRR TIE@E,

# lvs -a -0 +devices
Volume group "vg" not found

5/ -P 5| BREIRIRRAVEE S

I # lvs -P -a -0 +devices
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Partial mode. Incomplete volume groups will be activated read-only.

LV VG Attr LSize Origin Snap% Move Log Copy% Devices

linear vg -wi-a- 20.00G unknown
device(0)

stripe vg -wi-a- 20.00G unknown

device(5120), /dev/sdal(0)
THERFIRET T R ERGBESME leg BAESERFMERT -P 318189 pvs M 1vs IEHHIE@H,

# vgs -a -0 +devices -P

Partial mode. Incomplete volume groups will be activated read-only.

VG #PV #LV #SN Attr VSize VFree Devices

corey 4 4 O rz-pnc 1.58T 1.34T
my_mirror_mimage_0(0),my_mirror_mimage_1(0)

corey 4 4 0 rz-pnc 1.58T 1.34T /dev/sdd1(0)

corey 4 4 © rz-pnc 1.58T 1.34T unknown device(0)

corey 4 4 0 rz-pnc 1.58T 1.34T /dev/sdb1(0)

# lvs -a -0 +devices -P
Partial mode. Incomplete volume groups will be activated read-only.

LV VG Attr LSize Origin Snap% Move Log
Copy% Devices
my_mirror corey mwi-a- 120.00G

my_mirror_mlog 1.95 my_mirror_mimage_0(0),my_mirror_mimage_1(0)
[my_mirror_mimage_0] corey iwi-ao 120.00G

unknown device(0)
[my_mirror_mimage_1] corey iwi-ao 120.00G

/dev/sdb1(0)
[my_mirror_mlog] corey lwi-ao 4.00M

/dev/sdd1(0)

6.3. F1 LVM $E& iR PER

AEIREESFIRER T LVM SR EM ez —RA T ANERSMAEAN, B mirror_log_fault_policy
B A remove, EERBFHEREHNCEREEF, SRFEEE mirror_log_fault_policy B#MA
%, B8 (816.3,“H LVM EHRERPER .

B —ERR leg AR, LVM Eﬁ’ﬂ—:%‘*{%@%ﬂﬂﬁ?ﬁ%%ﬂiﬁﬂﬂ CEMER—RIEEETIFR, T
BRRVEFERNEE, FUIERT, ETHE—EROMREEE RN, UERERDMNEREE, TER
iR,

TIESEL THEERRERNERSH.

# pvcreate /dev/sd[abcdefgh][12]
Physical volume "/dev/sdal" successfully created
Physical volume "/dev/sda2" successfully created
Physical volume "/dev/sdbl1" successfully created
Physical volume "/dev/sdb2" successfully created
Physical volume "/dev/sdcl" successfully created
Physical volume "/dev/sdc2" successfully created
Physical volume "/dev/sdd1" successfully created
Physical volume "/dev/sdd2" successfully created
Physical volume "/dev/sdel" successfully created
Physical volume "/dev/sde2" successfully created
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Physical volume "/dev/sdf1" successfully created
Physical volume "/dev/sdf2" successfully created
Physical volume "/dev/sdgl" successfully created
Physical volume "/dev/sdg2" successfully created
Physical volume "/dev/sdh1" successfully created
Physical volume "/dev/sdh2" successfully created

THIESEIL T S MEHE vg F18E1&E MM groupfs,

# vgcreate vg /dev/sd[abcdefgh][12]

Volume group "vg" successfully created
[root@link-08 ~]# lvcreate -L 750M -n groupfs -m 1 vg /dev/sdal /dev/sdb1l
/dev/sdcl

Rounding up size to full physical extent 752.00 MB

Logical volume "groupfs" created

ZRIE A 1vs 5 H2REREE mirror leg 1 mirror log WEAXKEFREEMAIRR, FIR, EHE—(EHEM
, BIRERTERTS ; BEFE copy% EEMAIET T 100.00 & F EIEET,

# lvs -a -0 +devices

LV VG Attr LSize Origin Snap% Move Log
Copy% Devices
groupfs vg mwi-a- 752.00M groupfs_mlog

21.28 groupfs_mimage_0(0),groupfs_mimage_1(0)
[groupfs_mimage_0] vg iwi-ao 752.00M

/dev/sdal(0)
[groupfs_mimage_1] vg iwi-ao 752.00M
/dev/sdb1(0)
[groupfs_mlog] \Ys| lwi-ao 4.00M
/dev/sdc1(0)
[root@link-08 ~]# lvs -a -o +devices
LV VG Attr LSize Origin Snap% Move Log
Copy% Devices
groupfs vg mwi-a- 752.00M groupfs_mlog

100.00 groupfs_mimage_0(0@), groupfs_mimage_1(0)
[groupfs_mimage_0] vg iwi-ao 752.00M

/dev/sdal(0)

[groupfs_mimage_1] vg iwi-ao 752.00M
/dev/sdb1(0)

[groupfs_mlog] vg lwi-ao 4.00M i
/dev/sdc1(0)

ELEFI P, /dev/sdal EERKNETE leg BET FER, EABEAZBREMIBIEESENK LVM 8
AREERERGR. EEBEREER, LVM Si5iGERAEBNRLESH. FILERT, S2ETHER
E’Juﬁ, nﬁ%ﬂ dd LIE*

# dd if=/dev/zero of=/dev/vg/groupfs count=10
10+0 records in
10+0 records out

e[ {E 1vs 55 KRBBREBIRTEEZE 2 linecar B, RAMMEZAER, RMELET /0 $£:5,

I # lvs -a -0 +devices
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/dev/sdal: read failed after 0 of 2048 at 0: Input/output error
/dev/sda2: read failed after 0 of 2048 at 0: Input/output error

LV VG Attr LSize Origin Snap% Move Log Copy% Devices
groupfs vg -wi-a- 752.00M /dev/sdb1(0)

FLBERT, BEREXECEAREEM TAETERERESR.

EEEREGREM FEREBRRNER, TEEERAM. BEERANSHEENEE, mLEHcEln
AFERREE, IBEEREIT pvcreate 55K, EHEER linconsistent (F—X) | WESL, &
A #EHENIT vgreduce --removemissing 154, RERERZEEHIA,

# pvcreate /dev/sdi[12]
Physical volume "/dev/sdil" successfully created
Physical volume "/dev/sdi2" successfully created

[root@link-08 ~]# pvscan
PV /dev/sdbl VG vg lvm2 [67.83 GB
PV /dev/sdb2 VG vg lvm2 [67.83 GB
PV /dev/sdcl VG vg lvm2 [67.83 GB
PV /dev/sdc2 VG vg lvm2 [67.83 GB
PV /dev/sdd1 VG vg lvm2 [67.83 GB
PV /dev/sdd2 VG vg lvm2 [67.83 GB
PV /dev/sdel VG vg lvm2 [67.83 GB
PV /dev/sde2 VG vg lvm2 [67.83 GB
PV /dev/sdfl1 VG vg lvm2 [67.83 GB
PV /dev/sdf2 VG vg lvm2 [67.83 GB
PV /dev/sdgl VG vg lvm2 [67.83 GB
PV /dev/sdg2 VG vg lvm2 [67.83 GB 67.83 GB free]
PV /dev/sdh1l VG vg lvm2 [67.83 GB 67.83 GB free]
PV /dev/sdh2 VG vg lvm2 [67.83 GB / 67.83 GB free]
PV /dev/sdil lvm2 [603.94 GB]
PV /dev/sdi2 lvm2 [603.94 GB]
Total: 16 [2.11 TB] / in use: 14 [949.65 GB] / in no VG: 2 [1.18 TB]

67.10 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]

NN NN NN N NN NNNYNNYN

BT RFBEEHNEREMRLE RGN STEFE.

# vgextend vg /dev/sdi[12]
Volume group "vg" successfully extended

# pvscan
PV /dev/sdbl VG vg lvm2 [67.83 GB
PV /dev/sdb2 VG vg lvm2 [67.83 GB
PV /dev/sdcl VG vg lvm2 [67.83 GB
PV /dev/sdc2 VG vg lvm2 [67.83 GB
PV /dev/sddl VG vg lvm2 [67.83 GB
PV /dev/sdd2 VG vg lvm2 [67.83 GB
PV /dev/sdel VG vg lvm2 [67.83 GB
PV /dev/sde2 VG vg lvm2 [67.83 GB
PV /dev/sdfl1 VG vg lvm2 [67.83 GB
PV /dev/sdf2 VG vg lvm2 [67.83 GB
PV /dev/sdgl VG vg lvm2 [67.83 GB
PV /dev/sdg2 VG vg lvm2 [67.83 GB
PV /dev/sdhl VG vg lvm2 [67.83 GB
PV /dev/sdh2 VG vg lvm2 [67.83 GB

67.10 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]
67.83 GB free]

NN NN NN NN NN NNNNYN
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PV /dev/sdil VG vg lvm2 [603.93 GB / 603.93 GB free]
PV /dev/sdi2 VG vg lvm2 [603.93 GB / 603.93 GB free]
Total: 16 [2.11 TB] / in use: 16 [2.11 TB] / in no VG: 0 [0 ]

% linear B EHEE RIGHSREHRIRRE,

# lvconvert -m 1 /dev/vg/groupfs /dev/sdil /dev/sdbl /dev/sdcl
Logical volume mirror converted.

EHfEMA lvs IERRERERRES SHRHT,

# lvs -a -0 +devices

LV VG Attr LSize Origin Snap% Move Log
Copy% Devices
groupfs vg mwi-a- 752.00M groupfs_mlog

68.62 groupfs_mimage_0(0),groupfs_mimage_1(0)
[groupfs_mimage_0] vg iwi-ao 752.00M

/dev/sdb1(0)

[groupfs_mimage_1] vg iwi-ao 752.00M
/dev/sdil(0)

[groupfs_mlog] \Ys| lwi-ao 4.00M
/dev/sdc1(0)

6.4. E[RERESME METADATA
& B 5 MIEMEEE metadata EIFA/NOEEREHIEHRMGE, TigE€EFE R —AIZER metadata EiFF

IEfE, HERMEEREISAEE UUID NEREMINERRAR, E#ERTERESM LRSI
metadata [&15, #&EMELH metadata R UUID KRikEEEeSMIER.,

Digk

==
[=]

z
Pz

5

RERLA—ERLEFR LVM B SR EREREF, HEEE T #5538 UUID,
S EERENER,

P22

THEHIERTR T & metadata :ERHIEHRIFEMIEZE R L,

# lvs -a -0 +devices
Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.
Couldn't find all physical volumes for volume group VG.
Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.
Couldn't find all physical volumes for volume group VG.

IROTREREAEEE R /etc/1lvm/archive BifRELSHEERTHNERSMEN UUID, EEHSITESMEE
HxB—ECH. 5. BiEEN LVM metadata, 5E%E VolumeGroupName_xxxx.vg HE=R.,

4, oS RIREREMIEERE partial (-P) 3IBEEEEHTIERHERNEESESMA UUID,
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# vgchange -an --partial
Partial mode. Incomplete volume groups will be activated read-only.
Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.
Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.

fEAIfEF pvereate ¥§5H - -uuid #1 - -restorefile B|BKEREEEM. THEHEHE
/dev/sdhl £ BIESLABRSMINLL _LATEERA UUID (FMGRh3-zhok-iVI8-7qTD-S5BI-MAEN-
NYM5Sk) ., EIEIESEE RS ETE V6_00050.vg FH) metadata EFfl (BMEHERITH RIFEEN
metadata) KIEEEEMANERIRIE., restorefile B|EEF5R pvcreate 55 FFNEREEMM AL
BMAELWESEAMESR, BLHERN metadata FTEHNETEERAMISZERMNUEL (2
EEABEEREMN, LAREREM pvcreate IEH A FE LS| metadata ERIHIERTISIBHIIERT,
HeEREMEARSESAFRATRERENTERAREREINERT) . pvcreate ESREH
LVM metadata [EiHER, MASHERIRENEREE,

# pvcreate --uuid "FmGRh3-zhok-iVI8-7(qTD-S5BI-MAEN-NYM5Sk" --restorefile
/etc/lvm/archive/VG_00050.vg /dev/sdhil
Physical volume "/dev/sdh1" successfully created

EEZEAFEH vgcfgrestore 185 &KF#FEMEEHER metadata,

# vgcfgrestore VG
Restored volume group VG

BRI BESHT .

# lvs -a -0 +devices

LV VG Attr LSize Origin Snap% Move Log Copy% Devices

stripe VG -wi--- 300.00G /dev/sdh1l
(0),/dev/sdal(0)

stripe VG -wi--- 300.00G /dev/sdh1l

(34728), /dev/sdb1(0)

TIEREL REMIL T RS,

# lvchange -ay /dev/VG/stripe
[root@link-07 backup]# lvs -a -0 +devices

LV VG Attr LSize Origin Snap% Move Log Copy% Devices

stripe VG -wi-a- 300.00G /dev/sdh1l
(0),/dev/sdal(0)

stripe VG -wi-a- 300.00G /dev/sdh1

(34728), /dev/sdb1(0)

# on-disk B LVM metadata FTEREMEERNERER, SHESEIHEREMER. &i
metadata BBHEFHER T metadata $E, EEM ELNERRATRERTCES, BREREIIEEER
fsck IE R ERHER.

6.5. Bt —EE RN E RS
EERSMBTHRARRERBRNE, CTEBNEAIEREREM metadata FFLTHIARE

Fr, RZEZL—(EFHWERESMIEZRsTIRGEMEFEPERNEREM (kR (& 64, BRERES
ft8y Metadata™) 2) . EE{EH vgdisplay 558 --partial f - -verbose 5|ZKFEREME
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AEEWERESMAI UUID MK/, EEFEDRR S —EHERXKNNEREM, EAEA pvcreate 15
SL K --restorefile # - -uuid 3|8, LRI —EFERNEEEMER UUID BIFEE, HE
& {E el vgcfgrestore 155 RKEREMEFHR metadata,

6.6. FEXMERSMA —([EEMErHEPRZIRE

EERT —(EERBEM, &R vgchange 1541 - -partial 5|8EASMEEHR THERS
B, EEE vgreduce 155 H - -removemissing 31 EURIEFTEFER 7T X ERESMNBEESMES
EHE P REER,

FMRZEEIT vgreduce 355 - -test 5 ERERE BT ERRABE ST,

AR DH LVM EE—1, ERIEBEXI#ER vgcfgrestore IEH A S MELAM metadata 18R

AERIFARRELABUE vgreduce 184, tLA#, HERHEAT vgreduce IESH - -removemissing 5l

HMmAER - -test 5|1 BFNEHIR T EEEREWEESH, TEREIGERSHMERIENER

7—I8 vgcfgrestore ENHRIGEMEFAER A EEAIFREE,

6.7. BEEEMM AT ABRERRE

E1EIRIR vgdisplay =X vgs HETHEERBRTERAINRREET —ERESHMEE, TAREEER
lnsufficient free extents (ATRBEETR) | ERIFERAR. ERAM/ELENTERAFHIME/NBLIE

S A AUFERHUZNRERNGHE, EEREREYNK), SEATHERRENGEMASEA —LLAL

TUHE SRR T B S I KN,

vgdisplay ESHRRES LS TIET T THERRBEEN®R L,

# vgdisplay
--- Volume group ---

Free PE / Size 8780 / 34.30 GB

te4, EIRAIfER vgs 558 vg_free_count # vg_extent_count 3| EZEE R T ANEEME EH

# vgs -o +vg_free_count,vg_extent_count

VG #PV #LV #SN Attr VSize VFree Free #Ext
testvg 2 0] ® wz--n- 34.30G 34.30G 8780 8780

B7 8780 WrATHRE, TERETTIES, WER/NEMN | SIERERARERILERAAITTHE :
I # lvcreate -18780 -n testlv testvg
EEATSMEEEPRRENT ARRRE,

# vgs -o +vg_free_count,vg_extent_count
VG #PV #LV #SN Attr VSize VFree Free #Ext
testvg 2 1 0 wz--n- 34.30G 0 0 8780

4, fEIRAIER lvereate 1545 -1 5IBUREMEESH, UERSMEFEPRTTRZEN—ER
EEDL. MRREEZENR, FBH E 441, BIREEESH .
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= 7. F/AE LVM GUI #ET LVM E18
MRTHES5 M E (Command Line Interface, CLI) , LVM ZBBH T —REBFMLERE M@ (GUI) , &

AfERAZER N EREE LVM BEES5M, SR A system-config-1lvm FREENE T EFE
N, FFREEEEFW LVM —ERE TR S HEALTE, KEE LVM #EEESMERER.
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figk A. 2£E85 (DEVICE MAPPER) %%

Mgk A. Z£ &5t (DEVICE MAPPER) %

Device Mapper & — B2 T BSMEEZEM kernel BEEIFERN, CIRETEIMFREN—MHKANX, HH
MRS B O] 4 FA R AR EE B, © M AR S MEF Sk metadata BIIE I A,

Device Mapper 12fit 7 %@ = Bl LBEM#, FRT LVM 24, Device-Mapper multipath 1 dmraid
& 7% Device Mapper, Device Mapper FIfEFRZ X T E % ioctl system call, dmsetup #EHRI%
ISR

LVM s##E& it el #5 B Device Mapper K. FiBRESMESRERAMNEE, EEREEEH
A AR EE B v ST KRG E PR1T5, Device Mapper ZiELEMET BIZE, HHPEET linear
mapping. striped mapping, LA error mapping. A, FUERLER I EE—EHR MRS (—(ERERE—
@) RiEFEA—EEBNEBESM. & LVM BT —ELSME, ©2EI—(E7%E8 dnsetup 55
RAEFBEZR device-mapper 22E, MISELERNMHNREEPHEERN LERER, F2H

CET AN, “BEBREIRGT) , INFESEA dmsetup 55 REHREFELE LWBERER, B2H

CHf A2, “dmsetup IS

A1, BEERIEIL

BRETEE B R —ES BT HIEMNEBERE (Device Table) BRET, 2kigEM{AIBLE#EEERE (logical
sector) MR EFMBEIIRIEKRERN, MFNRENREEH—IFIER TIBXMITIIRERD

I start length mapping [mapping_parameters...]

£ Device Mapper RigHE—@1T5IH, start SEBHNLEFR 0, —@175) LM start + length
BEWAENRTEITI LW start, 1EERMERBITIRHREBE, BURKRZITII LATIEERN
mapping.

Device Mapper AR R/NMEZ LUIEZRIEE (512 fI7tHE) o

EXEREBERIEE % Device Mapper ARSI B 8B, TRIRERRAPNEELE (B
/dev/hda) 2R, si2#ENA majorminor B9 major ¥l minor iR R, HMEZFEH
major:minor EER R A TE R T HRELBES,

DR T — (AR BRI REEHL, ELREHADE linear BAR :

0 35258368 linear 8:48 65920

35258368 35258368 linear 8:32 65920
70516736 17694720 linear 8:16 17694976
88211456 17694720 linear 8:16 256

FETINRTREZ AR EERNERRIBUKBRBHORE. TERERF AR EER, FLEHHME
&R FERZ linear, {TPIRITFHUEPAIZE%E linear BIRMBEL,

THUER R FRfER T LA TR AV -
e linear
e striped
e mirror
e snapshot #1 snapshot-origin

® error
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e Zzero
e multipath

e crypt
A.1.1. Linear BR&4 B1E
Linear Mt BIE S —EEEGEMNERMA E S —ERRKE L, Linear BIEMNHEAMT :
I start length linear device offset

start
EEREEDLRER

length
e R RE

device

EIREE, WERRBPNEERBIBR, 2B IERX%A majorminor B major 1 minor A

72
20

offset
ERE LS ARFNREE (offset)

THEFIRETR T —EEBERNERKE 0 . BERRE® 1638400, major:minor BFEH % 8:2,
REBRBREES 41146992 B linear B1Z,

I 0 16384000 linear 8:2 41156992
TR T —(ERESEIEES /dev/hda EEEKED linear BIR,

I 0 20971520 linear /dev/hda 384

A1.2. EEMEEEZE

EFEMGTER (striped Mapping Target) XEE#BREE LM striping. EEINFEMARBER striping
chunk size Z5|BUKR—FIKE LB EKENRY, FEEZMNEIMT

start length striped #stripes chunk_size devicel offsetl ... deviceN
offsetN

ZEEEMEEE —# device # offset BEl,

start
EEREERLRER

length
e BRI RE
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#stripes
R ENEEWRNE

chunk_size

PET—EAFEMELA TR EREEFEMRAKESRE ; HHEEDH kernel page KNI 2 B n
RA—ERK

device

EHRKE, RERRRPHORERBIAZR, HNEHIEA % majorminor ¥ major #1 minor B
B3

Z Hhno

offset
ERE LS ARFNREE (offset)

TH &R T —EAEEEEUR = EEFEREMK/NA 128 B chunk size :
I @ 73728 striped 3 128 8:9 384 8:8 384 8:7 9789824

0
HEEREEPXRRELRE

73728
Lt B R

striped 3 128
BBt T ={E%ER stripe LLKR K/N# 128 block Y chunk size

8:9
B —{EZEE R major:minor BlF

384
B—(ERE LMREERFREE

8:8
25 —{BZEE A major:minor BF

384
B (ERE LSRR EE

8:7
25 ={EZEE A major:minor BF

9789824
B=(ERE LMREIERFREE
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TIUEEHIRRR T — (BB RIE 256 KiB chunk WEEMERNEFERR, TARKESHEHERRMHNE
BEREREEN, MAZLL major 1 minor BFRIEE,

I 0 65536 striped 2 512 /dev/hda 0 /dev/hdb ©

A1.3. FEIRRE BIR
RIRERGTEAR (mirror mapping target) XZRIGEE SRS, RIEBRHOBOT :

start length mirror log_type #logargs logargl ... logargN #devs devicel
offsetl ... deviceN offsetN
start

EEREEPLRRRE

length
e R RE

log_type
HBETREMNHFREE MRS 2T -

core

RIRAINAR, WHIEFEERBE (mirror log) FRAERDEIER (core memory) A, LERERIREIEE
%1% 3EsIE:

regionsize [[no]sync] [block_on_error]
disk
SRIRAINAR, I RRREFFRIEMEK L, RSS2 5 4 E5180:

logdevice regionsize [[no]sync] [block_on_error]

clustered_core

RIRORERER, WRREREFSEFREKROCRERP. LLAFREES 23 4 @58 :

regionsize UUID [[no]sync] [block_on_error]

clustered_disk

BREMESER, WHERRBAFFREMER L, WHFRREES 3 35 @58 :

logdevice regionsize UUID [[no]sync] [block_on_error]
LVM 2&F—E/NENAG, EEEAZAGRKEHRITLREEMRIRRAL L. regionsize EE518
REfEEEERERIAIAN,

E—ERRRES, UUIDEESIBZEMRGHSKEEBMEME—EEE (unique identifier) , BES
RETEMERERRE THRIRE.

[no]lsync EfE T ES | B AT ARG ERIRIEE A lin-syncl k=2 [out-of-
syncl . block_on_error Ef&5 |2 F] AR FEEREH N EERETOEMAZ 1S E MR,
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#log_args
R ERIEEERN P BGEI BB E

logargs

SBIRNBEEIE ; B3I BMBER S #1log-args BEKIEEN, LEENMNBEFESIHAEEA
log_type ZEUKRYIENH,

#devs
SR leg 8= ; &8 leg BRIEE 7T —EREMREE.

device

£EER leg WEMRKE, AERRMPHRELBEBIR, HHABRXS majorminor B major Al
minor B{F 28R, 10 #devs 2HARER, BERK leg MEWEE —EERREENREE.

offset

HKE FHRFERREE. 0 #devs BEFTRER, BERK log MEREE —([EEREEMRE
{E.

TIEEHIRRT T —ERRFERIRERG BR, I BXERERIIRGR B SR RIE#ME L,

O 52428800 mirror clustered_disk 4 253:2 1024 UUID block_on_error 3 253:3
0 253:4 0 253:5 0

0
FEEREEPLRRERE

52428800
Lt B R E

mirror clustered_disk
BE—BEE T HRIEEHESERIL BIHGRERTREMBE LNERERE

4
BEMUESRKBE
253:2
HE5EE B8 major:minor =+
1024
SRR A ERAKERE RS ZRIRMEIH KN
UuID

ARARSRE TRE BREAEERBSRE UUID

block _on_error

SRR IE & H IR R AR HI (O] FE
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RPN leg BE

253:30253:40253:50
B EEER leg BIZEER major:minor BIFEFRE(E

4. [#BRF0 snapshot-origin BLEt B 1E
BB T EMIE—E LVM [REBEF, €FU{E Device Mapper 2B #{FHE :

1. —E2% linear REHEE, i HZMRHNE2EREEMBRIBIRET R,

2. —@&% linear MHEMEE, SERARKEARRESMIUEAIER (copy-on-write, COW)
HERE ; SHEREEREABE, RIEENHBSHREFESME snapshot B COW REH, #tE—k
CHARANBREFAEERER (BEX COW E£ERmE) .

3. —{E&% snapshot MHEHEE, BEE T #1 H #2, W2 RANRERSM,.

4. TR Bft (EFERTRERESMAMEANKERE) , cHRBEHERS—ERBERE
i& #1 B9 Tsnapshot-origin] BRHT,

BEEARBILEERENEES R AR, AR, ETREEMATIIESREIL—(E4% base B LVM
SMUKR—BEERZEM. &% snap NIRREM,

# lvcreate -L 1G -n base volumeGroup
# lvcreate -L 100M --snapshot -n snap volumeGroup/base

FEEMEEZKE, It BEFEBTIERRREELE

Ee
# dmsetup table|grep volumeGroup
volumeGroup-base-real: 0 2097152 linear 8:19 384

volumeGroup-shap-cow: 0 204800 linear 8:19 2097536
volumeGroup-snap: 0 2097152 snapshot 254:11 254:12 P 16
volumeGroup-base: 0 2097152 snapshot-origin 254:11

# 1ls -1L /dev/mapper/volumeGroup-*
brw------- 1 root root 254, 11 29 ago 18:15 /dev/mapper/volumeGroup-base-

brw------- 1 root root 254, 12 29 ago 18:15 /dev/mapper/volumeGroup-snap-

brw------- 1 root root 254, 13 29 ago 18:15 /dev/mapper/volumeGroup-snap
brw------- 1 root root 254, 10 29 ago 18:14 /dev/mapper/volumeGroup-base

snapshot-origin BEMERMT :
I start length snapshot-origin origin

start
EEREEDLRER

length
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It [& R R A

origin

RERHIE AR S

snapshot-origin BEE€EF — B2 ELEERCHRIER, EINEFSEZBHILST E backing device,
HENBESAEE, RASNTSHRFEFESERIBN COW KEFRRREFCHWAIRANTEE COW &
BiEM,

snapshot BZRHEAWT :
I start length snapshot origin COW-device P|N chunksize

start
EEREERLRER

length
o BRI RE

origin

RERHIE A S

COw-device
BIEANENERFIHEEENEE
PIN
P (Persistent (—Z1t]) ) =2 N (Not persistent (FE—B4) ) ; BER T RBERKEFILERZ

TR, HUNEBEORE (N) , B EWAEEFRYD metadata ; TFATH kemel (RIFFE
U LN

chunksize

WEMRIE COW KE L, EIERWERERA/N (IR AER)
THEEHIRETR T —BERAREE A 254:11 B9 snapshot-origin BiZ,
I 0 2097152 snapshot-origin 254:11

THEEFIRRR T —ERIREES 254:11 i H COW &4 254:12 B snapshot B1Z, EERREER
BT RRABFEHREERARAEN, WAMEE COWRKE LHWERMWERK/NE 16 BEREE,

I 0 2097152 snapshot 254:11 254:12 P 16

A.1.5. error P53 B 1E

EERT error 5 BEREE, EMHENRIREMBER /0 /EEE = KB,

error BRET BZ R AAGET R, EENAEEEEESEENE R TS EMHERSNE, EAEL—(EEEM
5, WEAEZEEFESEEERNKE, NEETERERN—E leg BIA S —E error BIE,
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—{& error BRAT AR —EREHRNEE, ERERBEERNEKE LREFNETERESNTS
X. EARAREA—EEBEREHR, MET LVM metadata EERFHEN BIR.

error BRETBEIERR T start 1 length ;EEMBES e AT EZEENNBE,

THEHIEETR T —1{E error BiZ,

I 0 65536 error

A.1.6. zero PG EHIE

zero REBIRZEEER /dev/zero MEREKE, HRIMRHFFMETHREIFEEOE-LTENE
B, RELMRINERGEREE, TBREAFRSHNI, zero REBIRENER start Fl length 28
NN B,

THIEHEER T —{@ 16Tb £ER zero BIE,

I ® 65536 zero

A.1.7. multipath BR&4 HZ
multipath BET BiE 1R % RCKEBEMMES, multipath BEZMERMOT -

start length multipath #features [featurel ... featureN] #handlerargs
[handlerargl ... handlerargN] #pathgroups pathgroup pathgroupargsl ...
pathgroupargsN

ZE KR EFHAEE —fH pathgroupargs 2,

start
EEREERLRER

length
e BRI RE

#features
multipath THEEEEU KR BTN, ELLBBASZHEE, BEMAEE feature EESHULA T
—EREMFTBEE R #handlerargs., \n\nBfIRE—{E3 KM multipath I
BE, queue_if _no_path, ALL7E multipath.conf =+ 8 features BHHRE, EXRTI
ZHREEBEEHR SR AR LG T ABREHEESR /0O FEEBRITIIF,

ELUTHIF#, multipath.conf #£3RFH no_path_retry Bt REEER KR EEURH K%,
WHIR R AKRMEF, FTEWREITI /O BEP, EERRT, MHENMGUTIRARERE, B
EIFr A B REREARTHIE ENRE R E TN E.

0 71014400 multipath 1 queue_if_no_path 0 2 1 round-robin 0@ 2 1 66:128 \
1000 65:64 1000 round-robin © 2 1 8:0 1000 67:192 1000

EMERERERAMBIEENRIRBEMETRER, REREUTIRAE T L,
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0 71014400 multipath © ® 2 1 round-robin 0 2 1 66:128 1000 65:64 1000 \
round-robin © 2 1 8:0 1000 67:192 1000

#handlerargs

RPN S BB EURI LS|, FEREREREASARIREIENZRIE /0 H#HRFHEE—
BRI TIEERS B EMFEM, FEWRS 0 BEE, AETEZRER #pathgroups,

#pathgroups

PRSEHHRIEE, BREEHHE (path group) RF—HHERE, THESZREWEERELELREEETE
T4, RERSEFHEESE—HE pathgroupargs 2#,

pathgroup
T—EEFEMREEH,

pathgroupsargs
BEREHEARLESEZ THBIR

pathselector #selectorargs #paths #pathargs devicel ioreqsl ... deviceN
ioreqsN
PRE B P A BB RS IS B AR — BB B,

pathselector
A5 % 51 A AR BSE BUA SR HIER TR 1/O /F 2% {5 FA L BR AR BEAA AR BB BR 1

#selectorargs

FFFLLS I BUE A multipath BRATRIRRIERIZRS I BBE. Bal, SEEEIBNERER 0.

#paths
LERR R AR PRI B E

#pathargs
AR P S EREAIEENIREEIBRE, B, EEAHRNFHREZ 1, BHEl2E ioreqs 318,

device
IREMRIREEB IR, U4 majorminor B9 major #1 minor B R 208
ioreqs

B E BRTEHE P TER AR EMR route ELLIRER /0 FRHBE.

CE% A1, “Multipath BRETEHR") 8RR T 28 MIEREEHEN multipath BREIFE R,
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First path group Second path group

@ T1e14486 multipath @ @ 2 1 round-robin] @)2(1)66:128) 1008

I

number of VD requests to send to this path before switching
path major : minor numbers
number of path arguments (always 1)
numiber of paths in this path group
number of selector arguments (always 0)
path selector
next path group to bry
number of path groups
number of hwhandler features
number of features
target nanme
target lemgth in 512 -bytes blocks
starting offset of the target

65:64 1008 [round-robin @ 2 1 B:9 1089 &7:192 1088

B A.1. Multipath BREt HiE

ToERFIFRR 7 R multipath 2 ERHEESE (failover) BIEER. EHBERPAOERSEE, tH—
B E A E R A —ERMIIERTE, EKR—K multipath REFERE—RERA—ERE.

0 71014400 multipath @ ® 4 1 round-robin 0 1 1 66:112 1000 \

round-robin @ 1 1 67:176 1000 round-robin 0 1 1 68:240 1000 \
round-robin @ 1 1 65:48 1000

THUEEHIFET T R multipath ZREMN—ESEERPE (multbus) BEREESR, HLHBRHPRE—ERE
i, WHEeaESTAAMKRE, FLHREDR, multipath Si§EETEmIEEMABEHR,

0 71014400 multipath @ ® 1 1 round-robin 0 4 1 66:112 1000 \
67:176 1000 68:240 1000 65:48 1000

INARENIS B 2 B RAMN AT multipath LRIMERIEEA, BB/ Using Device Mapper Multipath X4
A.1.8. crypt BRET E1E
crypt BEEEHEBIEERENERNE. BFEAT kernel B Crypto API,

crypt BEZRERUT =
I start length crypt cipher key IV-offset device offset

start
EEREERLRER

length
e BRI RE

cipher

Cipher @&% cipher[-chainmode]-ivmode[:iv options],

cipher
A AR Cipher FU7E /proc/crypto 2 (tb A3 aes) .
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chainmode
B Z2EMH cbe, FFER ebe ; st RAMERAMBRZ (V) .

ivmode[:iv options]

IV 2EFEARBIMZBNBEAE, IVIERXA plain =X essiv:hash, -plain 8 ivmode £
THEMRSE (L IV IRE(E) RKIEA IV, -essiv B ivmode 2% 7 8% watermark S35,

key
MEER. 7N EARME

IV-offset
#MiaEE (Initial Vector, 1IV) REHE

device

ERKE, RERRMPHORERBIAIZR, HNEHIEA S majorminor ¥ major #1 minor B

73
20

offset
ERE LS ARSNREE (offset)

TF% crypt BIZBVEEH),

I 0 2097152 crypt aes-plain 012345678%9abcdef0123456789abcdef 0 /dev/hda 0

A.2. DMSETUP 1%

dmsetup 552 —IEFZKH Device Mapper E1TBARIE S wrapper, INAEXSHREN LVM £ERN—
RRIFER, EAFERBBRRTIEDH dnsetup I55H info, 1s. status # deps EIE,

INARERS BRI dmsetup IEHHIZEMZIRMTEE EMABRIE R, 5 EE dmsetup(8) man page.

A.2.1. dmsetup info 5%

dmsetup info device ;EIBIEHIRMH T BRIMN Device Mapper HRENEEER, EETBE—EEKE
LR, MBESRAEMNBERIFTEEEEM Device Mapper £ BMEREEA. EEEET —EEE,
IREREIHIE S E R EE L REENEEEF.

dmsetup info FEHRMT FIEENER :

Name

KENAHE, LVM KEBEZUSMHFELBNEESMAMRRTLLLEFFRRERA. Rig&EH
BOIE F R ER S R RE A M (B E P R 5.

State

AIRERYEE B R BEHS SUSPENDED, ACTIVE # READ-ONLY, dmsetup suspend {55 &G ERRE
#5 SUSPENDED, E%#E{KBE (suspend) B¥, ZEEHIFTE /0 fEXEEET. dmsetup resume
ESlEBEERERES ACTIVE,

L
X

on
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Read Ahead

RIFAE REREEBBEE TN EMAERAENIERMEENEREIRBE, MIARE, kemel EBE
hRE—EEENE, ET%EB - -readahead option of the dmsetup 545 K ESGEEE.

Tables present

B RIAI AT REARAE A LIVE # INACTIVE, INACTIVE EEIRRERETR T ARARE DI AN BLRIG
E7f dmsetup resume FESISEBINAERIES ACTIVE B A, LB, SARBHRESHRA
LIVE, fN&REN/SHERIZEEA, B2/ dmsetup man page.

Open count

Open reference count &R~ T &R EBHKFL 7% 4R, mount 15N AIEEEBERIL,

Event number

BRIIGHNSEHEE. @A dnsetup wait n EREFEFRAAFEE n REH, LENGHERES
4z BIREYEER A,

Major, minor

Major #1 minor

Number of targets

BR—ERENABRBE, LLAH—(EEET =B linear KESER=EBR. —EBMERE
AR (DT HE) FIBRE linear RERKSBMEB R,

UUID
FiER UUID,

T3&HIZER T dmsetup info IESBIERIPEH,

# dmsetup info

Name: testgfsvg-testgfslvil
State: ACTIVE

Read Ahead: 256

Tables present: LIVE

Open count: 0

Event number: 0

Major, minor: 253, 2

Number of targets: 2
UUID: LVM-K528WUGQgPadNXYcFrrf9LnPlUMswgkCkpgPIgYzSvigM7SfeWCypddNSWtNzc2N

Name: VolGroup00-LogVoleo

State: ACTIVE
Read Ahead: 256
Tables present: LIVE
Open count: 1
Event number: 0
Major, minor: 253, 0

Number of targets: 1
UUID: LVM-t0cS1kqFV9drb0X1Vr8sxeYPOtqcrpdegyqj51Zxe45IJMGlmvtgLmbLpBcenh2L3
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A.2.2. dmsetup Is 5%

RA & dmsetup 1s IERRINHMMNEBENRE R, TAEEFEMA dnsetup 1s --target
target_type ESRIILEHEEL —EAETHEUENBEENEE, WANSHTE dnsetup 1s BYEIEH
HERE A, 552K dmsetup man page.

THEEHIFET T ARSI BRIERENMRAEE KEABIIET,

# dmsetup 1s

testgfsvg-testgfslv3 (253:4)
testgfsvg-testgfslv2 (253:3)
testgfsvg-testgfslvil (253:2)
VolGroup00-LogVolol (253:1)
VolGroup00-LogVoleo (253:0)

THUEEHIFET T ARSI BRIERENRERN C KERBIES,

# dmsetup ls --target mirror

lock_stress-grant--02.1722 (253, 34)
lock_stress-grant--01.1720 (253, 18)
lock_stress-grant--03.1718 (253, 52)
lock_stress-grant--02.1716 (253, 40)
lock_stress-grant--03.1713 (253, 47)
lock_stress-grant--02.1709 (253, 23)
lock_stress-grant--01.1707 (253, 8)

lock_stress-grant--01.1724 (253, 14)
lock_stress-grant--03.1711 (253, 27)

HETE multipath SXE © device mapper & L8 LVM ECEFTREIEE R, dmsetup 1s IERIRE T —IE
--tree ;EIE, UHREZHENMBEKYE, WTIEEGILIEHRTER.

# dmsetup 1ls --tree
vgtest-lvmir (253:13)
F-vgtest-lvmir_mimage_1 (253:12)
| L-mpathepl (253:8)
| L-mpathe (253:5)
|  (8:112)
| L (8:64)
-vgtest-lvmir_mimage_0 (253:11)
| L-mpathcpl (253:3)
| Lmpathc (253:2)
| - (8:32)
| L- (8:16)
Lvgtest-1lvmir_mlog (253:4)
Lmpathfpl (253:10)
L-mpathf (253:6)
- (8:128)
L- (8:80)

A.2.3. dmsetup status 55

dmsetup status device EIHIETIRMTIEEREFNREBZMNREBER, EETIEERELE
BEE, M FEE2ERNE BRIEEER Device Mapper 22 BHHEREERA. ERAEE dnsetup
status --target target_type IS RKEHEE LD —(EIEEHUMNBIZEMNEEBEIRETIH,
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TIIEEHIRER T ARSI B2 B IRSTE E P IATE BIRIRERES.

# dmsetup status

testgfsvg-testgfslv3: 0 312352768 linear
testgfsvg-testgfslv2: © 312352768 linear
testgfsvg-testgfslvl: © 312352768 linear
testgfsvg-testgfslvl: 312352768 50331648 linear
VolGroup@@-LogVolOl: 0 4063232 linear
VolGroup@0O-LogVolee: 0 151912448 linear

A.2.4. dmsetup deps 55

dmsetup deps device IETERHE—FEERYE (major. minor) , IHELERERKEHIEECEE
HMSRIGFIB R, EETEERELBIGE, MESSEERMNRATE BRISEER Device Mapper K&
HIHERIE .

THUEEHIRRR T ARSI Bl SR B RRSEERRT A EKREE S,

# dmsetup deps

testgfsvg-testgfslv3: 1 dependencies : (8, 16)
testgfsvg-testgfslv2: 1 dependencies : (8, 16)
testgfsvg-testgfslvl: 1 dependencies : (8, 16)
VolGroup00-LogVolel: 1 dependencies 1 (8, 2)
VolGroup00-LogVoleO: 1 dependencies : (8, 2)

THEEHIRETR T RA#TIH lock_stress-grant--02.1722 # & HHEKMNIES -

# dmsetup deps lock_stress-grant--02.1722
3 dependencies : (253, 33) (253, 32) (253, 31)

A.3. UDEV DEVICE MANAGER (X(E%I25) B DEVICE MAPPER X%

udev XEEESHNTIEZRARUZEHE /dev BEPRHEPBANMHRRES R, SLEMHRNEEZUEA
FHZEHH udev ERRENRAKREEN, ELRAUSEZEREN kernel BY udev E4 EETEIE, L
STRRFERBENHIE, BhR, SEE, EARENIRRME T HEMP RIS,

bR T ZIERMERZ S, udev REEESFATUE CHABREIFER, ERMEAERFERESE
BElfbans, LUIRREE /dev Bikhz BERFEHEHE R,

ZE udev EHETE T ERRNBRENEENELREA, IS, EFBZFRHE. KEHER,
B major &2 minor 5%AE, LAKEMHRIRE, BRT8E/FEN /sys BEkPrTikEl, i H udev FRBIAIRA
EFRMFREEH, [FABRERBEREEN, WIEHMEhBITRR, FAEXRNBESR.

udev KBTS ERM T P RACHEMFERRE. FREREZ MG —HEAEINRER, UERERE
RRIBEME, FTEEERNEMERAMEENRE.,

IRIRAIIE udev AR EZEFHTI® program hook, udev HREEZIESARELRER, LIRBERESEHMSE
HERANBEIE, W H, BRNRAIESBRERREREHIRIEEH, AASINER, ERERARKRAIPERH
FHEFARKIR,

EEEA udev KX ENREEEEEINGHEE udev 4, UKMBEEN, HIEERFENERR

udev daemon,
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A.3.1. udev EEEETIEESNES

1£ RHEL 6 A1, Device Mapper 12 7 B8 udev B&5X% &, ERAF 1k Device Mapper LA Kk Fii A £
Device Mapper S EHRIH udev 127, 21E LVM EKE, BFSLERHER, H% udev daemon IR
AIfEARERARN, BREESHFERRCEXNTTEE, (B0 dnsetup 1 LVM) , P TEEE, #&
SR —IBUAEREERBR—ERARY, H udev RAIFTREMNIEE, TEK T LR ESEH LN
B ; SRR ERBEE R CHMFRIERENERT, KERL,

RHEL 6 Z1ThiRizft 7 —#% Device Mapper 25& £ LVM HIIER udev FRAIZIR, (K& A1, “Device-
Mapper 25E# udev 281" #ik TIELHRA, I HIELHRAIRETE /1ib/udev/rules.d H,

& A.1. Device-Mapper £&# udev # Al

-EZ Y U

10-dm.rules
85 T EA/—#%H Device Mapper #R8l, #7E /dev/mapper

BT symlink, ©857—1@ /dev/dm-N target, 8 N FK—
18 kernel BEEIEEMREBIHE T (/dev/dm-N 2EEIE) .

IR /dev/dm- N 8125 447 #ERR script RRFIEEE, RA
N B2 EENIEEN, MERZRBENSAERFmOE, Rik, EE
F /dev/mapper BixHhMEELE, MEXERRIBREIH
2h/symlink By udev FHK.

11-dm-1lvm.rules
S8&7 LVM E£BRERAMIRAI, IASMEENEEESMET

symlink, Symlink €#3772 /dev/vgname Bk, tEH—E
/dev/dm-N BE,

FER | BE Device Mapper FREARKATABRAIELEERE—

2, udev }RRIFEMHEA 11-dm-subsystem_name.rules &
Es, EAR4 udev iHAIM 1libdevmapper fERE thEER
[lig =2

13-dm-disk.rules BE 7 —MRAIERZEFA Device Mapper £ B/RAI, W1E
/dev/disk/by-id. /dev/disk/by-uuid X%
/dev/disk/by-uuid B8k RFERER,

95-dm-notify.rules & 7EMER libdevmapper (zt20R LVM #1 dmsetup) B
HERHFRRENRR, BNSEMALEIRAKERZTETH, XU
HRATA udev RIERFEETH. CEBENNEFESER,

& FI%5H 12-dm-permissions.rules fERKFTIBEEN B ETHERRR, IER W HFRER
/1lib/udev/rules B#ks ; BAIR /usr/share/doc/device-mapper - k% B+, 12-dm-
permissions.rules #XRZ2EEHAX, ©D2 7 HANNMARE—LHEFFRA, LEREERERRE
™ WERAET-LERBERLTHEEG, BaiFELER, tFSHXHEeRET
/etc/udev/rules.d Bk, MNt—REEETERE, ELHRTEHREMERBE

SLMHARE TAEERESHE, EMECRATAIERIEREE,

THEBERER 10-dm.rules & :
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e DM _

e DM
e DM

e DM

THEHER
e DM

e DM

e DM _

FrERELEB B AT AN 12-dm-permissions. rules X, LIA%TE Device Mapper 2

NAME : Device Mapper Z£iE &8

_UUID : Device Mapper && UUID

_SUSPENDED : Device Mapper & E (SR EE

_UDEV_RULES_VSN : udev 2RIk A GEFXFERAKZEMAEHTHRARE, LaIrTiREIANE

EAEBIERHB Device Mapper RBIFFERER)
EMR 11-dm-1vm.rules F :

_UUID : Device Mapper && UUID

_VG_NAME : &EtiHE&#E

LV_LAYER : LVM E%

HEFR, %0 12-dm-permissions.rules &P E,

A.3.2. 12 udev WIESENE

(RIE A2,

“X % udev B9 dmsetup ¥E5") Bk T X% udev EEH dmsetup S

F1% A.2. & udev 19 dmsetup IS

Bs ik

dmsetup udevcomplete fEAZGRA udev B T RRIEMRAI, WARRT EFHERF LRSHTE
(A 95-dm-notify.rules & udev }RAFER) .

dmsetup udevcomplete_all FERARKRIERR, UFsthERMESFERF LMEE,

dmsetup udevcookies FERARRIERE, UFBRABBEARN cookies (REDIHMIRESR)

dmsetup udevcreatecookie FERANRFEHNEIL cookie (HE5R) . EHRE—ERFILMNERT
BiITSIERERKG, HEREB,

dmsetup udevreleasecookie FERAREFLIBEMAE—RL b cookie HWIZF1ERIM udev RHE

2.

¥ 1% udev 451 dmsetup EIHI T,

--udevcookie

FABMAAF LA udev X ZHHIFTHE dmsetup IZFEFH., © 78 udevcreatecookie #l

udevreleasecookie BE2{EH :

COOKIE=$(dmsetup udevcreatecookie)
dmsetup command --udevcookie $COOKIE ....
dmsetup command --udevcookie $COOKIE ....
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dmsetup command --udevcookie $COOKIE ....
dmsetup udevreleasecookie --udevcookie $COOKIE

PR T £ --udevcookie ERZ A, EAEZEFEBEHEEFNIRES

export DM_UDEV_COOKIE=$(dmsetup udevcreatecookie)
dmsetup command ...
dmsetup command ...

dmsetup command ...

--noudevrules

B3]

{2 udev #RA, EIEY/FIEREMISE A 1libdevmapper KB FFEIL, HRIBBMAIRTIA T 7E udev £

RIEBEFRIER TETRREE.

- -noudevsync
{ZF udev BF 1L, EHLES T EITIREE,

MESE L ARN dmsetup BREEIR FRHEFIEA, 55E%E dmsetup(8) man page.
LVM 52 E T 7% 1R udev EESH)REIR :

e --noudevrules : FLNEE dmsetup IESEEFEA—#K, FZEA udev FHAI,

e --noudevsync : FLINEE dmsetup FELHREFEA %, KE2EM udev @F 1L,
lvm.conf EREE T THIXIE udev BESHEIR :

e udev_rules : 25X A/{ZAME LVM2 {558 udev_rules,

e udev_sync : £iFXA/{EAFMA LVM IESH udev @EF 1L,

RIS EZHRN 1vm. conf 1ERRIA LHHERIEA, F2H lvm. conf EXRFPEN R,
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fifex B. LVM BECEER

LM %182 BREBEE, SRELHES, lum. conf EEMES M LVM_SYSTEM DIR ESEEESH
FHEEMBSBA, EREBE /etc/lvm,

1lvm.conf IERATIEEMEFANBENELERER. EXRPLENRERSBEELANRE. aEESHAM
BRERERCEBRRERAPIERE, 5B#IT lvm dumpconfig 154,

RIS AR ABNECEERNBEENA, F2H (B C.2, "EHEE (Host Tags) ™ .

B.1.LVM ECEtE=R
THfEEA LVM MEREELERESE -
/etc/lvm/lvm.conf

TEmBERNPRECEESR.

etc/lvm/lvm_hosttag.conf
BAMERERSHEREFENERZERL (hosttag) #%FEEX : lvm_hosttag.conf, HHIEREERT

FTRIZECHIEE, ANEFEANEEERESHRMINENBEERBE R, MEEES AN EMIES
FIMERAE, HBHM (E1 C.2, “EH#ZH (Host Tags) ")
FRT LVM BLERERUA, #1T LVM WRRES S T FIHATEE LVM kR ERFESR ¢
/etc/lvm/cache/.cache

RELGEBRRIER (ARE) .

/etc/lvm/backup/
H#)EMEEHE metadata [HPB &% (TERE) .

/etc/lvm/archive/
BEIEMEEHE metadata BiEIERE &k (AT#EH BRI ECNHFRESORERETERE) .

/var/lock/lvm/

EEFHMNEED, EESWETEHTER parallel tool BT IE1E metadata ; TEHEETD, BEELEHN
DLM E#fE A,

B.2. £3{5) LVM.CONF &=
LAF% 1lvm.conf BEEERNEH A, EHEEEERTESELEREMAE,

# This is an example configuration file for the LVM2 system.

# It contains the default settings that would be used if there was no
# /etc/lvm/lvm.conf file.

#

# Refer to 'man lvm.conf' for further information including the file
layout.

#

# To put this file in a different directory and override /etc/lvm set
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# the environment variable LVM_SYSTEM_DIR before running the tools.

#

# N.B. Take care that each setting only appears once if uncommenting
# example settings in this file.

# This section allows you to configure which block devices should
# be used by the LVM system.
devices {

# Where do you want your volume groups to appear ?
dir = "/dev"

# An array of directories that contain the device nodes you wish
# to use with LVM2.
scan = [ "/dev" ]

# If set, the cache of block device nodes with all associated symlinks
# will be constructed out of the existing udev database content.
# This avoids using and opening any inapplicable non-block devices or
# subdirectories found in the device directory. This setting is

applied

# to udev-managed device directory only, other directories will be

scanned

to

# fully. LVM2 needs to be compiled with udev support for this setting

# take effect. N.B. Any device node or symlink not managed by udev in
# udev directory will be ignored with this setting on.
obtain_device_list_from_udev = 1

If several entries in the scanned directories correspond to the
same block device and the tools need to display a name for device,
all the pathnames are matched against each item in the following
list of regular expressions in turn and the first match is used.
preferred_names = [ ]

H OH HF OHH

# Try to avoid using undescriptive /dev/dm-N names, if present.
preferred_names = [ "A/dev/mpath/", "A/dev/mapper/mpath",

"n/dev/[hs]d" ]

# A filter that tells LVM2 to only use a restricted set of devices.
# The filter consists of an array of regular expressions. These

# expressions can be delimited by a character of your choice, and
# prefixed with either an 'a' (for accept) or 'r' (for reject).

# The first expression found to match a device name determines if
# the device will be accepted or rejected (ignored). Devices that
# don't match any patterns are accepted.

# Be careful if there are symbolic links or multiple filesystem
# entries for the same device as each name is checked separately

against

lal

lrl

# the list of patterns. The effect is that if any name matches any
# pattern, the device is accepted; otherwise if any name matches any

# pattern it is rejected; otherwise it is accepted.
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# Don't have more than one filter line active at once: only one gets
used.

# Run vgscan after you change this parameter to ensure that

# the cache file gets regenerated (see below).

# If it doesn't do what you expect, check the output of 'vgscan -
vvvv'.

# By default we accept every block device:
filter = [ "a/.*/" ]

# Exclude the cdrom drive

# filter = [ "r|/dev/cdrom|" ]

# When testing I like to work with just loopback devices:

# filter = [ "a/loop/", "r/.*/" ]

# Or maybe all loops and ide drives except hdc:

# filter =[ "a|loop|", "r|/dev/hdc|", "a|/dev/ide]|", "r|.*|" ]
# Use anchors if you want to be really specific

# filter = [ "a|~/dev/hda8$|", "r/.*/" ]

# The results of the filtering are cached on disk to avoid

# rescanning dud devices (which can take a very long time).

# By default this cache is stored in the /etc/lvm/cache directory
# in a file called '.cache'.

# It is safe to delete the contents: the tools regenerate it.
# (The old setting 'cache' is still respected if neither of

# these new ones is present.)

cache_dir = "/etc/lvm/cache"
cache_file_prefix = ""

# You can turn off writing this cache file by setting this to 0.
write_cache_state = 1

# Advanced settings.

# List of pairs of additional acceptable block device types found
# 1in /proc/devices with maximum (non-zero) number of partitions.
# types = [ "fd", 16 ]

# If sysfs is mounted (2.6 kernels) restrict device scanning to
# the block devices it believes are valid.

# 1 enables; 0 disables.

sysfs_scan = 1

# By default, LVM2 will ignore devices used as components of
# software RAID (md) devices by looking for md superblocks.
# 1 enables; 0 disables.

md_component_detection = 1

# By default, if a PV is placed directly upon an md device, LVM2
# will align its data blocks with the md device's stripe-width.
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# 1 enables; 0 disables.
md_chunk_alignment = 1

Default alignment of the start of a data area in MB. If set to O,
a value of 64KB will be used. Set to 1 for 1MiB, 2 for 2MiB, etc.
default_data_alignment = 1

H H

# By default, the start of a PV's data area will be a multiple of

# the 'minimum_io_size' or 'optimal_io_size' exposed in sysfs.

# - minimum_io_size - the smallest request the device can perform

# w/0 incurring a read-modify-write penalty (e.g. MD's chunk size)
# - optimal_io_size - the device's preferred unit of receiving I/0
# (e.g. MD's stripe width)

# minimum_io_size is used if optimal_io_size is undefined (0).

# If md_chunk_alignment is enabled, that detects the optimal_io_size.
# This setting takes precedence over md_chunk_alignment.

# 1 enables; 0 disables.

data_alignment_detection = 1

# Alignment (in KB) of start of data area when creating a new PV.

# md_chunk_alignment and data_alignment_detection are disabled if set.
# Set to 0 for the default alignment (see: data_alignment_default)

# or page size, if larger.

data_alignment = 0

# By default, the start of the PV's aligned data area will be shifted

by

# the 'alignment_offset' exposed in sysfs. This offset is often @ but

# may be non-zero; e.g.: certain 4KB sector drives that compensate for

# windows partitioning will have an alignment_offset of 3584 bytes

# (sector 7 is the lowest aligned logical block, the 4KB sectors start

# at LBA -1, and consequently sector 63 is aligned on a 4KB boundary).

# But note that pvcreate --dataalignmentoffset will skip this
detection.

# 1 enables; 0 disables.

data_alignment_offset_detection = 1

# If, while scanning the system for PVs, LVM2 encounters a device-
mapper

# device that has its I/0 suspended, it waits for it to become
accessible.

# Set this to 1 to skip such devices. This should only be needed

# 1in recovery situations.

ignore_suspended_devices = 0

# During each LVM operation errors received from each device are
counted.

# If the counter of a particular device exceeds the limit set here, no

# further I/0 is sent to that device for the remainder of the
respective

# operation. Setting the parameter to 0 disables the counters
altogether.

disable_after_error_count = 0

# Allow use of pvcreate --uuid without requiring --restorefile.
require_restorefile_with_uuid = 1
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# Minimum size (in KB) of block devices which can be used as PVs.
# In a clustered environment all nodes must use the same value.
# Any value smaller than 512KB is ignored.

# Ignore devices smaller than 2MB such as floppy drives.
pv_min_size = 2048

# The original built-in setting was 512 up to and including version
2.02.84.
# pv_min_size = 512

# Issue discards to a logical volumes's underlying physical volume(s)
when

# the logical volume is no longer using the physical volumes' space
(e.g.

# lvremove, lvreduce, etc). Discards inform the storage that a region
is

# no longer in use. Storage that supports discards advertise the
protocol

# specific way discards should be issued by the kernel (TRIM, UNMAP,
or

# WRITE SAME with UNMAP bit set). Not all storage will support or
benefit

# from discards but SSDs and thinly provisioned LUNs generally do. If
set

# to 1, discards will only be issued if both the storage and kernel
provide

# support.

# 1 enables; 0 disables.

issue_discards = 0

}

# This section allows you to configure the way in which LVM selects

# free space for its Logical Volumes.

#allocation {

When searching for free space to extend an LV, the "cling"
allocation policy will choose space on the same PVs as the last
segment of the existing LV. If there is insufficient space and a
list of tags is defined here, it will check whether any of them are
attached to the PVs concerned and then seek to match those PV tags
between existing extents and new extents.

Use the special tag "@*" as a wildcard to match any PV tag.

Example: LVs are mirrored between two sites within a single VG.
PVs are tagged with either @sitel or @site2 to indicate where
they are situated.

cling_tag_list
cling_tag_list

[ "@sitel", "@site2" ]
[ n@x" ]

Changes made in version 2.02.85 extended the reach of the 'cling'
policies to detect more situations where data can be grouped
onto the same disks. Set this to 0@ to revert to the previous
algorithm.

H o HH HHHHHHHHHHHHHHHH
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# maximise_cling = 1

#

# Set to 1 to guarantee that mirror logs will always be placed on
# different PVs from the mirror images. This was the default

# until version 2.02.85.

#

# mirror_logs_require_separate_pvs = 0

#}

# This section that allows you to configure the nature of the
# information that LVM2 reports.

log {

# Controls the messages sent to stdout or stderr.
# There are three levels of verbosity, 3 being the most verbose.
verbose = 0

# Should we send log messages through syslog?
# 1 is yes; 0 1is no.
syslog = 1

# Should we log error and debug messages to a file?
# By default there is no log file.
#file = "/var/log/lvm2.log"

# Should we overwrite the log file each time the program is run?
# By default we append.
overwrite = 0

# What level of log messages should we send to the log file and/or
syslog?

# There are 6 syslog-like log levels currently in use - 2 to 7
inclusive.

# 7 is the most verbose (LOG_DEBUG).

level = 0

# Format of output messages

# Whether or not (1 or ©) to indent messages according to their
severity

indent = 1

# Whether or not (1 or ©) to display the command name on each line
output
command_names = 0

# A prefix to use before the message text (but after the command name,

# 1if selected). Default is two spaces, so you can see/grep the
severity

# of each message.

prefix = " "

# To make the messages look similar to the original LVM tools use:
# indent = 0

# command_names = 1

# prefix =" -- "
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# Set this if you want log messages during activation.
# Don't use this in low memory situations (can deadlock).
# activation = 0

}

# Configuration of metadata backups and archiving. In LVM2 when we

# talk about a 'backup' we mean making a copy of the metadata for the

# *current* system. The 'archive' contains old metadata configurations.
# Backups are stored in a human readeable text format.

backup {

# Should we maintain a backup of the current metadata configuration ?
# Use 1 for Yes; 0 for No.

# Think very hard before turning this off!

backup = 1

# Where shall we keep it ?
# Remember to back up this directory regularly!
backup_dir = "/etc/lvm/backup"

# Should we maintain an archive of old metadata configurations.
# Use 1 for Yes; 0 for No.

# On by default. Think very hard before turning this off.
archive = 1

# Where should archived files go ?
# Remember to back up this directory regularly!
archive_dir = "/etc/lvm/archive"

# What is the minimum number of archive files you wish to keep ?
retain_min = 10

# What is the minimum time you wish to keep an archive file for ?
retain_days = 30

}

# Settings for the running LVM2 in shell (readline) mode.
shell {

# Number of lines of history to store in ~/.lvm_history
history_size = 100

# Miscellaneous global LVM2 settings
global {

# The file creation mask for any files and directories created.
# Interpreted as octal if the first digit is zero.

umask = 077

# Allow other users to read the files
#umask = 022

# Enabling test mode means that no changes to the on disk metadata
# will be made. Equivalent to having the -t option on every
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# command. Defaults to off.
test = 0

# Default value for --units argument
units = "h"

# Since version 2.02.54, the tools distinguish between powers of

# 1024 bytes (e.g. KiB, MiB, GiB) and powers of 1000 bytes (e.g.

# KB, MB, GB).

# If you have scripts that depend on the old behaviour, set this to 0
# temporarily until you update them.

si_unit_consistency = 1

# Whether or not to communicate with the kernel device-mapper.

# Set to 0 if you want to use the tools to manipulate LVM metadata
# without activating any logical volumes.

# If the device-mapper kernel driver is not present in your kernel
# setting this to 0 should suppress the error messages.

activation = 1

If we can't communicate with device-mapper, should we try running
the LVM1 tools?

This option only applies to 2.4 kernels and is provided to help you
switch between device-mapper kernels and LVM1 kernels.

The LVM1 tools need to be installed with .lvml suffices

e.g. vgscan.lvml and they will stop working after you start using
the new lvm2 on-disk metadata format.

The default value is set when the tools are built.

fallback_to_lvml = 0

HOHOHOHHHHHH

# The default metadata format that commands should use - "lvmi" or
"lvm2".

# The command line override is -M1 or -M2.

# Defaults to "lvm2".

# format = "lvm2"

# Location of proc filesystem
proc = "/proc"

# Type of locking to use. Defaults to local file-based locking (1).

# Turn locking off by setting to O (dangerous: risks metadata
corruption

# if LVM2 commands get run concurrently).

# Type 2 uses the external shared library locking_library.

# Type 3 uses built-in clustered locking.

# Type 4 uses read-only locking which forbids any operations that
might

# change metadata.

locking_type = 1

# Set to 0 to fail when a lock request cannot be satisfied
immediately.

wait_for_locks = 1

# If using external locking (type 2) and initialisation fails,
# with this set to 1 an attempt will be made to use the built-in
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# clustered locking.
# If you are using a customised locking_library you should set this to

0.

fallback_to_clustered_locking = 1

# If an attempt to initialise type 2 or type 3 locking failed, perhaps

# because cluster components such as clvmd are not running, with this
set

# to 1 an attempt will be made to use local file-based locking (type
1).

# If this succeeds, only commands against local volume groups will
proceed.

# Volume Groups marked as clustered will be ignored.

fallback_to_local_locking = 1

# Local non-LV directory that holds file-based locks while commands
are

# 1in progress. A directory like /tmp that may get wiped on reboot is
OK

locking_dir = "/var/lock/1lvm"

# Whenever there are competing read-only and read-write access
requests for

# a volume group's metadata, instead of always granting the read-only

# requests immediately, delay them to allow the read-write requests to
be

# serviced. Without this setting, write access may be stalled by a
high

# volume of read-only requests.

# NB. This option only affects locking_type = 1 viz. local file-based

# locking.

prioritise_write_locks = 1

# Other entries can go here to allow you to load shared libraries

# e.g. if support for LVM1 metadata was compiled as a shared library
use

# format_libraries = "liblvm2formatl.so"

# Full pathnames can be given.

# Search this directory first for shared libraries.

# library_dir = "/1ib"

# The external locking library to load if locking_type is set to 2.

# locking_library = "liblvm2clusterlock.so"

# Treat any internal errors as fatal errors, aborting the process that

# encountered the internal error. Please only enable for debugging.

abort_on_internal_errors = 0

# Check whether CRC is matching when parsed VG is used multiple times.

# This is useful to catch unexpected internal cached volume group

# structure modification. Please only enable for debugging.

detect_internal_vg_cache_corruption = 0

# If set to 1, no operations that change on-disk metadata will be
permitted.
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# Additionally, read-only commands that encounter metadata in need of
repair

# will still be allowed to proceed exactly as if the repair had been

# performed (except for the unchanged vg_seqno).

# Inappropriate use could mess up your system, so seek advice first!

metadata_read_only = 0

# 'mirror_segtype_default' defines which segtype will be used when the

# shorthand '-m' option is used for mirroring. The possible options
are:

#

# "mirror" - The original RAID1 implementation provided by LVM2/DM.
It is

# characterized by a flexible log solution (core, disk,
mirrored)

# and by the necessity to block I/0 while reconfiguring in the

# event of a failure. Snapshots of this type of RAID1 can be

# problematic.

#

# "raidl" - This implementation leverages MD's RAID1 personality
through

# device-mapper. It is characterized by a lack of log
options.

# (A log is always allocated for every device and they are placed

# on the same device as the image - no separate devices are

# required.) This mirror implementation does not require I/O

# to be blocked in the kernel in the event of a failure.

#

# Specify the '--type <mirror|raidl>' option to override this default
# setting.

mirror_segtype_default = "mirror"

}

activation {
# Set to 1 to perform internal checks on the operations issued to
# libdevmapper. Useful for debugging problems with activation.
# Some of the checks may be expensive, so it's best to use this
# only when there seems to be a problem.
checks = 0

# Set to 0 to disable udev synchronisation (if compiled into the
binaries).

# Processes will not wait for notification from udev.

# They will continue irrespective of any possible udev processing

# in the background. You should only use this if udev is not running

# or has rules that ignore the devices LVM2 creates.

# The command line argument --nodevsync takes precedence over this
setting.

# If set to 1 when udev is not running, and there are LVM2 processes

# waiting for udev, run 'dmsetup udevcomplete_all' manually to wake
them up.

udev_sync = 1

# Set to 0 to disable the udev rules installed by LVM2 (if built with

# --enable-udev_rules). LVM2 will then manage the /dev nodes and
symlinks
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# for active logical volumes directly itself.

# N.B. Manual intervention may be required if this setting is changed
# while any logical volumes are active.

udev_rules = 1

# Set to 1 for LVM2 to verify operations performed by udev. This turns
on

# additional checks (and if necessary, repairs) on entries in the
device

# directory after udev has completed processing its events.

# Useful for diagnosing problems with LVM2/udev interactions.

verify_udev_operations = 0

How to fill in missing stripes if activating an incomplete volume.
Using "error" will make inaccessible parts of the device return
I/0 errors on access. You can instead use a device path, in which
case, that device will be used to in place of missing stripes.

But note that using anything other than "error" with mirrored

or snapshotted volumes is likely to result in data corruption.
missing_stripe_filler = "error"

H OH HOH KK

# How much stack (in KB) to reserve for use while devices suspended
reserved_stack = 256

# How much memory (in KB) to reserve for use while devices suspended
reserved_memory = 8192

# Nice value used while devices suspended
process_priority = -18

# If volume_list is defined, each LV is only activated if there is a
# match against the list.

# "vgname" and "vgname/lvname" are matched exactly.

# "@tag" matches any tag set in the LV or VG.

# "@*" matches if any tag defined on the host is also set in the LV
or VG

#

# volume_list = [ "vgi1", "vg2/1lvoll", "@tagl", "@*" ]

# Size (in KB) of each copy operation when mirroring
mirror_region_size = 512

# Setting to use when there is no readahead value stored in the

metadata.
#
# "none" - Disable readahead.
# "auto" - Use default value chosen by kernel.
readahead = "auto"

# 'mirror_image_fault_policy' and 'mirror_log_fault_policy' define

# how a device failure affecting a mirror is handled.

# A mirror is composed of mirror images (copies) and a log.

# A disk log ensures that a mirror does not need to be re-synced

# (all copies made the same) every time a machine reboots or crashes.
#
#

In the event of a failure, the specified policy will be used to
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determine

# what happens. This applies to automatic repairs (when the mirror is
being

# monitored by dmeventd) and to manual lvconvert --repair when
--use-policies is given.

"remove" - Simply remove the faulty device and run without it. If
the log device fails, the mirror would convert to using
an in-memory log. This means the mirror will not
remember its sync status across crashes/reboots and
the entire mirror will be re-synced. If a
mirror image fails, the mirror will convert to a
non-mirrored device if there is only one remaining good

copy.

"allocate" - Remove the faulty device and try to allocate space on
a new device to be a replacement for the failed device.
Using this policy for the log is fast and maintains the
ability to remember sync state through crashes/reboots.
Using this policy for a mirror device is slow, as it
requires the mirror to resynchronize the devices, but it
will preserve the mirror characteristic of the device.
This policy acts like "remove" if no suitable device and
space can be allocated for the replacement.

H O OH OHHOHHHHHHHHHHHHHFHH

#
# "allocate_anywhere" - Not yet implemented. Useful to place the log
device

# temporarily on same physical volume as one of the mirror

# images. This policy is not recommended for mirror devices

# since it would break the redundant nature of the mirror.
This

# policy acts like "remove" if no suitable device and space
can

# be allocated for the replacement.

mirror_log_fault_policy = "allocate"

mirror_image_fault_policy = "remove"

# 'snapshot_autoextend_threshold' and 'snapshot_autoextend_percent'
define

# how to handle automatic snapshot extension. The former defines when
the

# snapshot should be extended: when its space usage exceeds this many
percent. The latter defines how much extra space should be allocated

I+

for
the snapshot, in percent of its current size.

For example, if you set snapshot_autoextend_threshold to 70 and
snapshot_autoextend_percent to 20, whenever a snapshot exceeds 70%

# it will be extended by another 20%. For a 1G snapshot, using up 700M
will

# trigger a resize to 1.2G. When the usage exceeds 840M, the snapshot
will

# be extended to 1.44G, and so on.

#
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# Setting snapshot_autoextend_threshold to 100 disables automatic

# extensions. The minimum value is 50 (A setting below 50 will be
treated

# as 50).

snapshot_autoextend_threshold = 100
snapshot_autoextend_percent = 20

While activating devices, I/0 to devices being (re)configured is
suspended, and as a precaution against deadlocks, LVM2 needs to pin
any memory it is using so it is not paged out. Groups of pages that
are known not to be accessed during activation need not be pinned
into memory. Each string listed in this setting is compared against
each line in /proc/self/maps, and the pages corresponding to any
lines that match are not pinned. On some systems locale-archive was
found to make up over 80% of the memory used by the process.

# mlock_filter = [ "locale/locale-archive", '"gconv/gconv-
modules.cache" ]

HOHOHOH HHH K

# Set to 1 to revert to the default behaviour prior to version 2.02.62

# which used mlockall() to pin the whole process's memory while
activating

# devices.

use_mlockall = 0

# Monitoring is enabled by default when activating logical volumes.
# Set to 0 to disable monitoring or use the --ignoremonitoring option.
monitoring = 1

# When pvmove or lvconvert must wait for the kernel to finish
# synchronising or merging data, they check and report progress
# at intervals of this number of seconds. The default is 15 seconds.
# If this is set to 0 and there is only one thing to wait for, there
# are no progress reports, but the process is awoken immediately the
# operation is complete.
polling_interval = 15

}

HHHEHBHHEFFEARFIETAH

# Advanced section #

HHHHBHHHFFTEARFAEIAS

# Metadata settings

#

# metadata {
# Default number of copies of metadata to hold on each PV. ©, 1 or 2.
# You might want to override it from the command line with ©
# when running pvcreate on new PVs which are to be added to large VGs.

I+

pvmetadatacopies = 1

Default number of copies of metadata to maintain for each VG.
If set to a non-zero value, LVM automatically chooses which of
the available metadata areas to use to achieve the requested
number of copies of the VG metadata. If you set a value larger

H H HF H
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than the total number of metadata areas available then
metadata is stored in them all.

The default value of © ("unmanaged") disables this automatic
management and allows you to control which metadata areas
are used at the individual PV level using 'pvchange
--metadataignore y/n'.

vgmetadatacopies = 0

Approximate default size of on-disk metadata areas in sectors.
You should increase this if you have large volume groups or

you want to retain a large on-disk history of your metadata changes.

pvmetadatasize = 255

List of directories holding live copies of text format metadata.
These directories must not be on logical volumes!

It's possible to use LVM2 with a couple of directories here,
preferably on different (non-LV) filesystems, and with no other
on-disk metadata (pvmetadatacopies = @). Or this can be in
addition to on-disk metadata areas.

The feature was originally added to simplify testing and is not
supported under low memory situations - the machine could lock up.

Never edit any files in these directories by hand unless you
you are absolutely sure you know what you are doing! Use

the supplied toolset to make changes (e.g. vgcfgrestore).

dirs = [ "/etc/lvm/metadata", "/mnt/disk2/lvm/metadata2" ]

# Event daemon

#

dmeventd {

#

#
#
#
#
#

mirror_library is the library used when monitoring a mirror device.

"libdevmapper-event-lvm2mirror.so" attempts to recover from
failures. It removes failed devices from a volume group and
reconfigures a mirror as necessary. If no mirror library is
provided, mirrors are not monitored through dmeventd.

mirror_library = "libdevmapper-event-lvm2mirror.so"

#

snapshot_library is the library used when monitoring a snapshot

device.

#

#
#
#
#

"libdevmapper-event-1lvm2snapshot.so" monitors the filling of
snapshots and emits a warning through syslog when the use of

the snapshot exceeds 80%. The warning is repeated when 85%, 90% and
95% of the snapshot is filled.

snapshot_library = "libdevmapper-event-lvm2snapshot.so"

#

Full path of the dmeventd binary.
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#
# executable = "/sbin/dmeventd"
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fiisk C. LVM ¥1{412% (OBJECT TAGS)

LVM 1R E2E " ARG REAER LVM2 MHEETE —ENT S, RETRESRIEREM. S
f, URBEESMOMG. RBETEEEREFHREZEM. RIR (Snapshot) AR,

BRERAE PV, VG FH LV 5IBEEST LR, RBELU—E @ RIEAFEUREEETHE. &E
BREBEZEHCNAAFEXRE. FREREAERESY EMAIERETENRTE D HRETH,

F Red Hat Enterprise Linux 6.1 1ThRBEtE, LVM BEFERHE 1024 BF T (EFREMEITHRFB, &
KPR#IZA 128 AFIT) . LVM ZER A LUEFRISRIE AL,

BRHRBERA T2 REBENFT. RHEL 6.0 #IThR L, FLFFHIFITA[A-Za-2z0-9_+.-], £ RHEL 6.1
/TR E, RFNFTERM, WA /1. T=1. M. o T#1, UR T&] Fx.

RASMEEPHYETRIRG, BRSMEHESMEHEPRBZRIENGG, SMEEXEEMIERE; &
ERBREERIFAZEMEHE metadata W—E D RET, FHLEXESRESMEZRE, EMEER
BRI, REBAOERIRR.

TIHERIIH T IBEEZ database REREEEM.,

I lvs @database

C.1. FB BRI RER
EEFIRABREMSMOEE, FHEM puchange IS - -addtag = - -deltag EE,

=B R IR EMEENIZESE, 55#H vgchange 3 vgcreate 54 # - -addtag = - -deltag %
IEO

EEFeSKBIRRESMIIZES, F5EH Llvchange 3 1lvcreate #5518 --addtag 5% - -deltag &
IEO

B RHEL 6.1 #1ThRi, EI7EEIEM pvchange. vgchange =X lvchange {55 HIEESEM - -
addtag # - -deltag 518, tbA#, THESEH 19 1 T10 2% A grant SMEHEHMIER, WHTE
T13 #1 T14 2%,

I vgchange --deltag T9 --deltag T10 --addtag T13 --addtag T14 grant

C.2. FHZE (HOST TAGS)

AREREDR, BUARBEERTERIMERER, BT tags BEMAPERE T hosttags = 1 B,
IREENEREBEARSHNIRLBREBMES. SERCEABANRERERLEEERKS
FER, Mit—ReMEEFAERNEREIER, TEszENRFETREREEMBBMERRTE.
RIS E S AN EERMBEEERA, F2H Wik B, LVM ZEESR) .

HERZEIHRERR, SAERNANREERMNEN (FEFERGE)  vm_hosttag.conf, EXHERTE
£ THORENGE, BERANEEEREERMMNEFTERENNIERBESR,

i, BEEHAES hostl B, TIEBHEEFHIEEMEES tagl LUKk tag2,

I tags { tagl { } tag2 { host_list = ["host1"] } }
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C.3. ¥ AE & AR HIE A
TAREEEERPHEERARERESMIEZIH LRER, hn, TIRERFEAZ—(EXAFEX
(fl50 vgchange -ay) H9@iE2s, WHREEA vgl/lvole fE%FEHE LI metadata FEH
database ZEBESHH NS MEFE.
I activation { volume_list = ["vgl/1lvol0", "@database" ] }
BERRY [@*] match REEEE(I metadata IRERF A 5%k 25 L BYER T HAREES 2 & —1& match,
ERMRE S —EEZRFMANRSEEBERERPE G TIEEE
I tags { hosttags = 1 }
EIRRFHETE db2 E# EIXF vgl/1vol2 MIGE, BHET TSR -
1. EEEFMEMAEH L#HIT lvchange --addtag @db2 vgi/lvol2,

2. #117 1lvchange -ay vgil/lvol2,

7T EF S ER AT ESMEFEN metadata .
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Mtk D. LVM & E$4H METADATA

BIBEEFHEMNEEFMERMES metadata, 8% L, T2 —1%M metadata EWIR BT EESMELHEN
HEEREMZ metadata [E15, LVM BMEFER metadata € LA ASCIl AR 7

HHESMEFEEEEFLEREM SHFLESEN metadata BIXZIEBIZBENEN, ErEBHEA
pvcreate #5H - -metadatacopies 0 EIFRKEI—EEIREEM I BREILEM metadata FIEIA,
— B EETEREMEETEM metadata BIAHBER, BRERLBHHCETER, TBFEF
B, TEEMAz, SESMEETVNEASEEEL —EEREMUKR—ME metadata [Ei (FRIFEFER
T —IBRERRTIE B METE metadata EFEERRAANERRERTE) . BEITEETRKEEMEFEL
ZIWEE, PRESMEFHEMEFTEE L —E metadata EIA,

#0089 metadata L0 ASCIl K& EFB, metadata &2 EEREE (circular buffer) . #THJ metadata
ERMIIEEER metadata AR IEA TEIAIEIZE (pointer) B EHEH.

RAILAfE A pvcreate 155 H - -metadatasize :BIEKIEE metadata K/, HREES LEEEES
e ZE S MBS MEEER, FERETREE X,
D.1. EE45MES (PHYSICAL VOLUME LABEL)
FE¥EER1E, pvcreate IS S ERESMEBNEEE M@ 512 A THEMMKES, EEEZEIF AT HREN
M E R ERE PRI A —E, RAFREEREAMESN LVM TEeRErUEHKE, SRS
Z% 2L LABELONE S E=F SR /EARLIAM,
ERESMERIESE :

o EEREMBEY UUID

o EMEBNK/N (UUALTHAELL)

o ERfE (NULL-terminated) ME R EIHAIEFE

o EIRIEM metadata BIFIEEE

Metadata I B R MREEM AN (BAIAATH) REFH, REHITRE 15 BEANLE, T8
LVM TEBRIRERT 3 @ : —EEBHNERE N E/ME metadata &35,

D.2. METADATA A&
BAEHE metadata FEEE :
o ARINEIMRILLR IR I RERI & A
o HRANREMEHENER
sMEHEAEaE -
o HIBFI%FIE id
o —{E&E metadata #EHEHEFIRZIEIE IR AIRES
o (EMEM : AIFERVEA ? ATERZRAN?
o FAEFMARIEENERESMIRESMEE LHEIERT

o BMEKXK/N (LUEIE (sector) AEfI, ©FA 512 EITHH)
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o —IIRIEFHF. BESMEENEREM, SEH2H
o EHUUID, AKAEEEZECHEREKE
o HEEY, HINBEREMESTRIE
o BREMHIFE—(ERREIHN offset (BIAME (sector] )
o MEHE
o —JIRKEIEFHFHRESMH. SEHEH

o — A BIEFHEFHBEESMEER (logical volume segment) . Metadata & &1 ¥ R KB & EX
REE—ERNUERZRBHFNERSHE S BT SR

D.3. METADATA £33l
THRER T — BB %A myvg BISMEEER LVM £ EHE metadata &4,

128

# Generated by LVM2: Tue Jan 30 16:28:15 2007

contents = "Text Format Volume Group"
version = 1

description = "Created *before* executing 'lvextend -L+5G /dev/myvg/mylv
/dev/sdc'"
creation_host = "tng3-1" # Linux tng3-1 2.6.18-8.el5 #1 SMP Fri Jan
26 14:15:21 EST 2007 1686
creation_time = 1170196095 # Tue Jan 30 16:28:15 2007
myvg {

id = "0zd3UT-wbYT-1DHqg-1MPs-EjoE-0018-wL28X4"

seqno = 3

status = ["RESIZEABLE", "READ", "WRITE"]

extent_size = 8192 # 4 Megabytes

max_lv = 0
max_pv = 0

physical_volumes {

pvo {
id = "ZBW5qW-dXF2-0bGw-ZCad-2R1V-phwu-1c1RFt"
device = "/dev/sda" # Hint only
status = ["ALLOCATABLE"]
dev_size = 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes

}

pvl {

id = "ZHEZJW-MR64-D3QM-Rv7V-Hxsa-zU24-wztY19"
device = "/dev/sdb" # Hint only

status = ["ALLOCATABLE"]



pv2 {

pv3 {

¥
}

logical_volumes

mylv {

fi% D. LVM &E#F#H METADATA

dev_size = 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes

id = "wCoG4p-55Ui-9tbp-VTEA-j06s-RAVX-UREWOG"
device = "/dev/sdc" # Hint only

status = ["ALLOCATABLE"]

dev_size 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes

id = "hGlUwi-zsBg-39FF-do88-pHxY-8XA2-9WKIiA"
device = "/dev/sdd" # Hint only

status = ["ALLOCATABLE"]

dev_size 35964301 # 17.1491 Gigabytes
pe_start = 384

pe_count = 4390 # 17.1484 Gigabytes

{

id = "GhUYSF-gVM3-rzQo-a6D2-o00aV-LQet-Ur90F9"
status = ["READ", "WRITE", "VISIBLE"]
segment_count = 2

segmentl {
start_extent = 0
extent_count = 1280 # 5 Gigabytes

type = "striped"

stripe_count = 1 # linear

stripes = |

"pvo", 0O
]
}
segment2 {
start_extent = 1280
extent_count = 1280 # 5 Gigabytes
type = "striped"
stripe_count = 1 # linear
stripes = |
"pvi", ©
]
}
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}
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3T 4.0-2.2.400 2013-10-31
Rebuild with publican 4.0.0

{£3T 4.0-2.2 Tue Sep 25 2012
RHEL 6.3 hREH:E5E K.

&357 4.0-2.1 Mon Aug 27 2012
Translation files synchronised with XML sources 4.0-2

&3T 4.0-2 Fri Jun 15 2012
6.3 GA 1ThR

&3T 4.0-1 Fri Apr 13 2012
fRR : #787018
% snapshot F B N ERINEE.

fRIR : #749932
#E Ivextend BY --nosync EIE,

AR © #758695
RS PR EE—

AR : #729715
1BEY LVM RAID MIZ3E,

57 3.0-4 Mon Nov 21 2011
R : #755371, #755373, #755374
BE QE HRKRHRM5.

#£57 3.0-3 Mon Nov 07 2011
R #749487
&35 pvcreate ¥ EERGREANIELE,

#&357 3.0-2 Wed Oct 12 2011
fRSR © #744999
BIEs#E,

&3T 3.01 Mon Sep 19 2011

RHEL 6.2 Beta S&4ThRFIFIIRIEET

AR« #730788

BREXM4, BEREREMEEFIEERR, REEEEMTHEREMERNBE,

AR : #728361
BB IREI B AR ST ER,

fRR : #714579
BIE T $#=F,

AR : #664107
{EIE .cache t#Ex=mMaIE,

&3T 2.01 Thu May 19 2011

Riidiger Landmann

Chester Cheng

Chester Cheng

Steven Levine

Steven Levine

Steven Levine

Steven Levine

Steven Levine

Steven Levine

Steven Levine

Bif$% E. 3T SR
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Red Hat Enterprise Linux 6.1 #1343 4ThR

Resolves: #694619
SE T EMBEASMENT cling DEHE.

Resolves: #682649
FIE T ERMNERESM LT LEHEREULIESHNES,

Resolves: #674100
27T dmsetup ls --tree ESMEEFIEHE.

Resolves: #694607
E T HEEBIESY L8 ELE --addtag 71 --deltag BI B IR,

Resolves: #694604
RETESD, DEMEAIERNTETEE,

Resolves: #694611
BREHRERMIENZIE.

Resolves: #694616
SCE T AN IBEREM snapshot EEFERIE .

Resolves: #694618
SLE T BN IEERSANEESMM snapshot LHHEEIE .

Resolves: #682648
SCE T & mirror leg #HEFTENI®, mirror log AT REHEEZE,

Resolves: #661530
158565 cluster.conf EHARE T RFTHAEHIMRA,

Resolves: #642400
BT ERMNEECHRTEARERSE ID WEREMIATHEEMNEE.

Resolves: #663462
FBBRT Xen EHHEIREEILEN AR,

37 1.0-1 Wed Nov 10 2010 Steven Levine
Red Hat Enterprise Linux 6 #0348 1ThR
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—BEEERS, — B ERS
EHREMEHE, ZRANERSMmEEE
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SEE
ZE, Mk LNZESEIE
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EsREE
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