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Aol 2o uf gojo] o] Ao &I = AFUT 28 v ohZgAleldo] =2 EFo AR &
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2EYA YA A Z2H A Y S ALESt] 283 2EYAE Ao EdFd F e uE FU AEEA
E7id 2ot le A7 ESFUTH A & 591,107 & AHE- A7} off Z 2] Al o] A o] tiasl 100GB 3+ A
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Red Hat Enterprise Linux 7 :=2] 2§ 2] 2} 3¢
HU T o] FolA = A
Ut dukA Rl LVM 74 d e 54 @A o =574

LVM &2l & 3 st= |l AH8 2 5 2= CLI g ol et A2 4% CLI F% & A}&319 LVM 2] &

TE T A A E"H S AL v ED A F U o] £4] 9] oAl o A= GFS2 91 A

1. mkfs.gfs2 8 & & AF-&-3lo] =] EF ol polkit2 ot A =85S A g o)

ARgete] Al mF9E AR S HEUT 22 A2HA 22 mE
Ko

3. 9 A 2Re rheEFTh Al 24 0] 7h =0 fstab 5l o] A Fh 4 AU

GFS2 3t A 2"l SHYP Aoy S HAH 74 42 7388 4 JA T Red Hat
Enterprise Linux 7 2 2] 22] 73 9- Red Hat& @< =& 31 A 261 0 & GFS2 A2 A
2817 21tk Red Hate 22| 28 el Al =qle] 24t vl $EE 93] 9l ==
GFS2 3td A 251 & A& A AFUTH(A: MY FH O =7).

LVM 274 An el ~EaA gelo] Be] BFol AT BFol AR A2 o] o1} £ LVM 25 44
e A zgo] S YT 2EAA S AL S Aulol = 22 BAMEo] A w Be] BFol 9 Auol
A O AR AUt LVM Bl o] 385 49 2e) 252 g Al 228 4 eyt

1. 71 8§ 25 FFHA G2 F7o] FEIA eIt =8 EFS AP UG 28A 42 73
T o3 dxE FYdg.
b. Cryo stat extend 83 & Ag-3ld Al £8] BF S XT3 =F 4 FA L A= o= =1

EFoxyd EF 215 S P
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3FZ.LVvM A 712

3. =7 BFCIAM L A=/ 9] 271 & 2F A
Ivresize 3 o -r 30 & AH8-3to] =2] 2F & AL G BB o2 7|2 A A\ =6le] 278 23S

F AFUH

33. =8 2§ WY

lvm.conf 2} oA o] 7| & H| A3} 61A =S E8F 215 T =g EFd dis 48 WAl A& wnt

T} v Eld o] g Wl A 0}7}01117} Aoz AAAFUL. 7| 2 & o 2 veld| o] g W -2 /etc/lvm/backup

u}9] o] %] & =] 31 ] €}y o] E] o}F}o] B. = Jetc/lvm/archive 22 o] #]#- U t}. /etc/lvm/archive 31 o] #]
7€ vl et o] g o}7}o] B9t f-X] 5 = 0}7}01 H 319 = lvm.conf 2 o] A S 5= Q= w7 Aol o

2t AZ gt g A 2" WMol = W ¢ o] /etc/lvm T F E 2] o] W] -§-o] 3= oof P}

Hetel ol e WYL =2 BEFol XFH ALEA L Al 2H gl o]H & MY 3R] U

Cryostat cfg backup ™ & & A1-83}<] /etc/lvm/backup 3} o] v eldlo]|HE =5 o2 s = JdHFY

t}. Cryostat cfgrestore & S A8-3l vl o] H & 54T 4= )5t} Cryostatcfgbackup 2

Cryo statcfgrestore W& 2 4.3.134. “E2-F & vl gHd] 0]E—] ulo]” o] A E o] A&t

34.27]

REVAA EH2 g5 2o 2R FESEEE A9 F U= 2H 258 S d2g g

ke
~
4

+==9

® syslog

23 9d

IR B B

B2 FFL 1= B.LVM 724 720 A4 H /etc/ilvm/lvm.conf 3} Y o] A A FH ).

3.5. W e} ¢ o] & ¢ &(LVMETAD)

LVMell A = Iﬂl—"i(lvmetad) 2D udev 3 & 53 7+ E TS vEHIolH AAE A o2 AR S Q)
Fyth v eE o8 H2e F 7H] 58 § %71 Al’“qq. LVM 83 o] 45& /M43 udev 71 A] ==l o]
A AHE 75 HH =28 B R HA EE 15 S AT R 84S dFUh

Ivm.conf 124 5} o] A global/use_Ivmetad W72 AA A 74 LVML 22 A1831== A HY
t}. ol = 71 279Ut} Ivm.conf 74 51 o) o] & =}A] g+ 14141% B LVM 7% —‘4 oS FxAAN L.

3

Ivmetad o] 22 dA] S 2HO oA AAHA gon Fa FFol =22 o 7|vt I
o] o] o} g t}. Ivmconf --enable- cIuster/--disabIe-cIuster L A1e-3hd
use_lvmetad 2 A (lock _type=32] 7 -¢- 0o] o] of §H)2 Z g5lo] lvm.conf 3 o] 2 A3}
A +AFH Yot 28} Pacemaker 28 2 E d 4] ocf:heartbeat:clvm ] &2 djo] A E =}
A= ol wi/NHFE A Z Eae] A= AF P

S A18-31¢] use_lvmetad 9] 32 1914 002 WA sl= 7 -flvmetad A H| 28 =502 A1
}7—1 L} FAslok gt

o
2]

0 u\o

O

# systemctl stop lvm2-lvmetad.service
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AuA o 7 LVM B H L Y22 7AE daste] #d Ba] FS ol 2§ 25 vigvolHE A%
o} e} W EhEl ol B wl & o] Aal Folz FA43HH A5 o] ] go] Wo] =& AALE AYH 4 A&
ul 41 lvmetad ©] &2 udev 173 & AL8-5te] ALE 7587 HE 2t A S @ W AU T o 2 Sl
e ool IO Aokal L 58 B t2Ast s ALHA LVM 4] & shast o Bad A8
29 5 A&

HeEPA A SEH 2 E=ISCSIE TN EF 25 S A2 S IA HA AR S F IS =3 EF
< A slal oF ot lvmetad v 2 o] &/ 315 W lvm.conf -4 31 9
activation/auto_activation_volume_list $41 & A} & 3la] Al 5o 2 FAsleol 3= BF 285 == =7

25 222 74T 5 A5U lvmetad H] #0] glowd =5 843171 2 3.
Za

Ivmetad g #0] 23 2l 7-¢-pvscan --cache device & & 23] 3t uj
/etc/lvm/lvm.conf 3} 9 filter = A J o] A& H A g5yt FXE 2P sHA
global_filter = 23 & Al gajlof Ut 22 FHE Aol 71 AT AA = LVMo| A &
A o AR AFULE A& E0] VM A LVM A X E AEsl= A 22U IHE
Ab&aloF & 4 Qlom VMO X U §o] 84 SAEXA AR =S 3o P

3.6.LVM H &H & A8 5] LVM H H 3E A

vm HF 2 LVM A 2 7 d@d A RS EA 8= ol AHSE S F U= R 7HA 712 AT FAS AT

o}.
® LVM devtypes

A A= B ZA] 53 (Red Hat Enterprise Linux 2 2] 2 6.6 o] 4)& XA .

e A et ol 8 B2 EA T

o LVME 1

ol ZxE Aod B8 EAFUG. LVMANA] B ol 3 A &2 = D.LVM 2 H
E 73 FxHAL.

R

e LVMu A

A wA Y us EAF
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4%, CLI 98 & A}835lo] LVM &

47%. CLI |9 & = AH&-3to] LVM g

o] oM LVMCLI(BFE Aelslo]2) R 02 £ & 5 U Ad %l 442 aokstel =e] 2§

o AR E T §A B

et

LVM CLI(E & = 2l g H o] &) 9] o] = SSM(System Storage Manager)& AF&-3lo] LVM =28 25 &
4 AFUTH LVMF 3 SSME AHE-ol= ol d 3k A 82 2 &2/ 7] A2] 7Fo] =5 Fx
A <.

BREJATFA A717H 28T A+ F B NS BAH e (YD o &= AQsHA ded 7]
B> duwraow KBEE MBYU DL LVMCLI 93 & 55 5 &34 &5U

BHZ Qo] = AASE B LVMLE 2522 L E5HR 0“\1,]1:} MEEZ=me 23]t} o=
E°] 2(42s2] 1024)°] o] /‘P‘L%HE}- a2y @Bl --units JI+E A sHA 2E 271102421 &9
2 AR 7110249 & YU o | £ 2= @91 7H100070 9 & Yepd Yo

BRANA EF 25 Ee =8 EF S UATE ARSI A AA AR o] 52 A9 Ay

CryostatOe] 2= 25 1501 Ivol o] 2= =2] 252 Cryostat0/lvol0 ©. xvg 5 AFUT 2F
a§ FSol gastAw el i A9 HE BF 2F HS L AT el 4§ SSol dasAw
FAFNATHEATAZTEF 2159 RE =38 EF E2 L2 dAFUL. o £ E9] Ivdisplay
Cryostat0 4 & 2§ 1§ Cryostat0 2] R & =¢8] 252 ZA Y.
RELVMEEL vASFS 3 &am, 2 AR A1 BN FE2 2oVl 938 <2 Wl 4= 2 = Axyh
A= ﬂquqﬂWwaawmﬂaAH%% < RAFYtL
# Ivcreate -L 50MB new_vg

Rounding up size to full physical extent 52.00 MB

Logical volume "lvol0" created

O 882 -v Q59 @l Ivereate B R 0] 23S Mgy

# Ivcreate -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 (seqno 4).
Creating logical volume Ivol0
Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
Found volume group "new_vg"
Creating new_vg-lvol0
Loading new_vg-lvol0 table
Resuming new_vg-lvol0 (253:2)
Clearing start of logical volume "lvol0"
Creating volume group backup "/etc/lvm/backup/new_vg" (seqno 5).
Logical volume "lvol0" created

“VV,-VVWV = -vWV RIS E ALE 5t g Ao i AAF NS A S = dFHT fﬂxl]-vvv Q
T Y AR FS AFFUL O3 dA oA = -vwvv 21571 A A A Ivcreate W H ol O 3 S 2 =9
zi'z‘“‘* HojFUyro

I # Ivcreate -vvvv -L 50MB new_vg
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Red Hat Enterprise Linux 7 =32] 2§ &2 A &3

#lvmcmdline.c:913 Processing: Ivcreate -vvvv -L 50MB new_vg
#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

b
1o

W& o] --help AFE AL2351e] LVMCLIHH o] A& =822 %A

S AFunh
I # commandname --help
BRE o =2 HolAE EAstE T man 98 S Ay

I # man commandname

]
e LVM e BAE = ng-ﬂE% B dFH UUIDR YA o2 FxgUnt. o] 7|52 &F 15l
&8l /dev/sdf 2t &2 BF-2 Al 76taL oA A2 /dev/sdk -2 2913 5 A F YT UUID= &
2 BFS AL FA o uol h)mz LVMe B 252 AL ZsUn. 28 BFS A4S 1 29
&5 UUIDE A sk W ol of & 2 A & U] 82 6.34. "E2] 2§ vietd| ol ¥ %?’%% A 2.

23 50 AA A2 A2 AL = AL A i}E]kl gl o] 50| glojof g}, Cryostat T ==
g}l A 9] 7] -9 partition id= Cryostat == cfdisk B & =+ o] 9} 553 & Al 851 Ox8e= A Ao T
Ut AA g3 FX 9 44 He A Eﬂol E vk 2] 9 of S}Ei AF Ao REHOHE aHF O T AL
AU 2 HH L A5 A AA AEE 002 7]E e A Hol 22 A AT F= dHFUh

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

4212. 58 2§ %713}

e
Al

pvcreate 8 ¥ S Alg&-3lo] £ BFOE ALE

7 4A3 o,

= 338 2713k th 2718k 91 A28 o] E

S HEL VM =a 259 912 UFd AHEE = A== /dev/sdd,/dev/sde, /dev/sdf & LVM &)
2502 273830

22



4%, CLI 98 & A}835lo] LVM &

I # pvcreate /dev/sdd /dev/sde /dev/sdf

AA t)2=7) obd e A-S 2 7]315H2] A IlE] A o) A pvcreate H &2 A 3 gt oh-S A Ao A=
LVM =2] EF9 472 U5 A8 5 =5 /dev/hdbl HE|H S LVM E8] EF o= 27|33

I # pvcreate /dev/hdb1

T3 ol 9 o] Ivmdiskscan EE & AL8-3te] B8] EF LR AT F A= ES FAXE 2T F AdHFY
t}.
# 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/VolGroup00/LogVol01 [ 512.00 MB]

/dev/ram2 [ 16.00 MB]

/dev/new_vg/lvol0 [ 52.00 MB]

/dev/ram3 [ 16.00 MB]

/dev/pkl_new_vg/sparkie_Iv [ 7.14 GB]

/dev/ram4 [ 16.00 MB]

/dev/ram5 [ 16.00 MB]

/dev/ram6 [ 16.00 MB]

/dev/ram7 [ 16.00 MB]

/dev/ram8 [ 16.00 MB]

/dev/ram9 [ 16.00 MB]

/dev/ram10 [ 16.00 MB]

/dev/ram11 [ 16.00 MB]

/dev/ram12 [ 16.00 MB]

/dev/ram13 [ 16.00 MB]

/dev/iram14 [ 16.00 MB]

/dev/ram15 [ 16.00 MB]

/dev/sdb [ 17.15 GB]

/dev/sdb1 [ 17.14 GB] LVM physical volume

/dev/sdc [ 17.15 GB]

/dev/sdc1 [ 17.14 GB] LVM physical volume

/dev/sdd [ 17.15 GB]

/dev/sdd1 [ 17.14 GB] LVM physical volume

7 disks

17 partitions
0 LVM physical volume whole disks
4 LVM physical volumes

LVM E2] EF9 £A4 & A8t dl AHE- & 5 9= ¥ %2 pvs,pvdisplay, pvscan 1 t}.

pvs 3HL B8 BEF ARE 7A 7153 FH o2 A Fsle] B E5F T FS TAFUGpvs BH &
o] & o
o o=

o
B Aol & A5t 227 Pol §-8F1Ith pus Abg-stel 292 AHg R AR sHE W ol
0@ A W §- 4.8, LVMe] T & AL 4 g o] 13" RS AL
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Red Hat Enterprise Linux 7 =2 2§ == 3=

oX,
it
ol
1>
lo
fu
B
&
I
N

pvdlsmay HHEeZt E8 ER U AAG OF = EH S ATEUG 2
3 4Y, BF 18 5)T EAFUL

TS oA oA = T B BFo U st pvdisplay 33 0] 282 RoF U

# pvdisplay
--- Physical volume ---
PV Name /dev/sdc1
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-ldwM-01S9-XO8M-mcpsVe
pvscan 3 & £ EgFol dis] A &4 XY= BE LVM E5 F2 & AAU O
O HEd2 349 2 E 4 X & IAFYUG
# pvscan

PV /dev/sdb2 VG vg0 Ivm2[964.00 MB /0 free]

PV /dev/sdc1 VG vg0 Ivm2 [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]

ol P 5 EE EF S WA =5 lvm. conf g S H o F dFUth DEE ALE 51
2E FAE Aojsh= WP AA G W82 452, "FH = AHE-5to] LVM ZA] 270 Alo]"& Fx

F dFUth U2 2 {57k AAU B B
o 9% 2 /dev/sdkl o] E2] B¢ 4 &FS 5&5HA SFU T
I # pvchange -x n /dev/sdk1

pvchange 37 2] -xy 1 & AHE-3t] o] 3185 A 42 AA NN &S 3§25 AFHTh

42.4. 532 5§ A7 24

ol e o] f2 & 713 25 4 9] 2718 WA ok s 735 puresize W & AL§ 3te] LVME 4 2712
HH I EFUG. LVMA £ BEF S AHEste §¢ ol 98 S 23T+ Jd5Ud.

4.25. 52 EF Al A

LVMe A Z A& 4 o]F AL8-& H 37 gl= 45 pvremove B H S AL8-31o] LVM H ol &S AAE F+ A
Ut pvremove B3-S A3 5HH Wl 2] EF9 LVM v g °lEI7} A Zg Yt

Xﬂﬂ 0}2‘1 EE] 0] @X %‘ieﬁ‘ ‘j-%o OE]—‘?—?_]_ 70']—?—- 4'3.77(-]' ”.!ﬂ‘.%" j__'__o]]]\:i E‘j/] %_E—_-_ X“7_]" 0]]
W, 2 F 2olA AT 25 & AAsok T T
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# pvremove /dev/ram15
Labels on physical volume "/dev/ram15" successfully wiped

o
1
r
-y
>
fr
i
i
M
o
r a)
A)
lo
fu)
02
)
Iy
1°)
ttlo
o
O%
g'lg
rr
of
ol
-
=
)
i
)
e
L
i

Aol Ba BFA] BF 182 W= 9 Cryostat create 8 3 2 2123 t}. Cryo statcreate ™
ZA EF IS AEEL Yol de] EE EFS —r7}““4 =3

03 43 E2 25 /dev/isdd 1 2 /dev/sdel & 33} Cryostatlo]gl= 25 252 AT
I # vgcreate vg1 /dev/sdd1 /dev/sde1
S ]

25 gFewso
29 2Ee 278 B AL 2 5 9
Fe m A guUnh

712 A o2 AMB 383 d g o= ). o] H 9
7199t} B $9] Extent:= =8 259 I/0 A5

B9 =7 S e A s SO W
o - Xt
= =

I A %Yt Cryostatcreate & 9]
pE-IAFE AL BEF 27N R{FZ F A =

EF T AT HAZE + dFY

Eglo| ZZ | X 51A] &= 59 35 3 we} £

21 o}. Cryostatcreate ™ = 2] --alloc Q1 & Al-8-514
SA9 ool AL} Ei o] S AL AP+ 41T AurA 02 Ak o9l o] ek A AL )
942 EE v EF W9 IS ARslok st 558 4 goln Ba gk LVMAA B2 33 g2 o
3= Wi o)) o 3t ZHA S Y &2 4.3.24. “LVM Allocation” & =34 A Q.

LVM 2§ 253 712 2] 252 thg dolob2 g ALgsto] /dev bl A 2o 4 54 Y dege =
2o ZEY T

I /dev/vgllvi

od £ 59 mvvg1 2 myvg2 —,— M BF 2ES AASE 49 Z+zHv01,Iv02, Iv03 o) gt= Al 7 9] =3 &
0l Q= A9 6719 AR ES Ao AAFH

/dev/myvg1/Iv01
/dev/myvg1/lv02
/dev/imyvg1/lv03
/dev/myvg2/lv01
/dev/myvg2/lv02
/dev/imyvg2/lv03

g =g BHol @A BAsH O] 9A e S A 55 Hdo] EAHA FHU
|

LVMe] H o Zx] 37]%= 644 E CPU9 4] 8 Exabytes¢] Ut}

4.3.2. LVM Allocation

LVM 1ol 4] i} o) o] w=2] B 5ol 22 4 9
o}

tilo
1
oft
2_&
o
2
o
rr
)
o
ﬂi9~'
rlo

g& ol AAAY
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e EF A5 E3HA B2 =8 FA

R EREEE
4 o 2] o of

o Zgg AL MY

2 EYAY 54 =

e e B §7-3 B0k st ul e 2

25 #2A ae

o~

1 O 0(:)]
’L‘°]' o“l“;qzé‘ﬂ_%

o

o) A A
5

B
=

AU/

A A S A (A %) o 2 A] &35l --alloc

QL] o

H =

Hstel YA HUTH BYZ 2ol B
Mol Wl A dFeA e Be 3

Abgstel A4 A g Ao

B EE BE 5 /1RU0Z Y H U 2 J A0 0l @ G Ao

R I e R e LS

@ 5 AUk o Be F7io] Wed A9 LVME o JF o2 o5 ehch

e
o:l

=g EF0l AAHAY v FHA

2 o]uZ|(leg)ell =

B0 B
A st o] Aol e

o] =2 EFol ¢A
EF 15 8as
A B A& A5k
& Ul 82 4.4.194.

B3 A @ AL e 2y

A @I AAL AW =2 2F R WA =g W97t ohd =2) g G

Lo

ore] =] 3 Jolo] Bl A Aol Ao Fuich.

450z A gPuh

BA g ALg S Y e BFol A8 H B BFL AT =2 BFo] Gyl

WA olm] AL F<1 71E =2 %wﬁﬂﬂ%ﬂﬂQ-¥% A
allocation/cling_tag_list 7} A2l® ZA$- Ydd bl 5 7t F E8 50 d= 2+ F 7
ste Aoz 7ZHEdUh ol & 3l FrAM %*é("il:aﬂl fA)el A= =48

F AFUTH LVM g 29} 37 &

ARetn @Y BH o FAs A9
LVM 26 & P38 ul A8 371 5]

[e]
%%a

A sk W ol g AHA

“2%Y Y FAL ALESe] =2 BF U S FRFAN L.

i

=g 250l AAAAY v FHAE Y 3 Aol 370] o3 7t 2EZ O] EE 1|

2] o] v] x| (leg)ll =

S

EE v olulA

L [k

3 HolHE

Ao WA 2 Y olEol a e

dF A HE =2 EF U9

]_
Aas gy

Adoz AgH

LG o=
Nleg)ell olv] &34 =2 F Jd 3 &

fA37] Yol =2 BE534 A vg 222 333 g normal ¢ g3 A
el 24 & A5 FUT o] SHE NS S R

allocation/mirror_logs_require_separate_pvs 74 vj7] W71 002 AAH A$ Z 24
dolge Rt 58 EFS T/ + AFUT

7R =2, A

/thin_pool_metadata_require_separate_pvs +4 w7l 3= gholl w2} vjg] =1

@ 3 A UE

26

1 £ vigtelol Bl & 233 o normal o &3

Ut

g3 a9

=

)

3

:i
o
e



4%, CLI 98 & A}835lo] LVM &

¥ 8L FH5/00 AL /Fsd S Jgo] FRSAT Avt FF FANM AHgSHA
@ 2o BFol TN 2ET|ZE MR ste] ol AsHE APl LE ¢
2 AHg-g

)
o

Fx

R old &3 A Aol upe} o] M M) AFH Folo} o] 99| FololL Fato] o Eah
7AS- olF uA 9 I HAA I &Y you rely on any layout behavior
beyond that documented in this section according to the defined allocation policy,
you should note that this might change in future versions of the code. ¢l & E¢] &
Fol A F Y= AHE 7 28 FF Y T LS F A N B EF S UE
) AFste A LVMS A Y8 E AU =E 2 E55 AH8ste A S Lelsiy &5
oA =T EA S FATE RASHA S5UT 54 =2 EF9 g3 54 d o]
ol2S A= o] Tag A U lvereate E Ivconvert A& F3l AEsof st =
ZF Ao A 88 TG FAL LVMS g ool 9E351A] &5yt

dg m2A 27t 54 AN FEaE BAe nAY, A So) BA o] -vwv §4& F7}alel Oy
3o

4.33. ZY2HolH BF 1§ HE7]

@ oA A sh= A ¥ Cryostat create ¥ % & AF8-5to] F2]2H 7oA CLVM £F 1

Fx

Red Hat Enterprise Linux 79l /] 22 2~ H = Pacemakers 53l #z|gUt. S8 &
H3Y LVM =32] 252 Pacemaker 22 2H 9} AW XA Se|2H 422 74
slof gyt ZE 2E A LVM £F 739 dig €ubA 2l J B = 1.474. “Red Hat High
Availability Clustere] LVM =2] 85" oA Fx34dA1 L.

e 2H 9 W7l g5t EF 152 Cryostat create -cy ==+ Cryostat change -cy & &2 A}
$3to] 226 F 5L Ag-ko] Aok Gt CLVMD7F 29 59 B¢ 28288 540] A%
o2 AP U o] 2 2HIP AL o] 2F 253 CLVMDI A #]sta B S350 33 ety
o ZE2HAA ZTHEA &3 G SAE U XA Hojof 3t BF 2EL AASE A9, 0l 292
H 3 542 -cn == Cryostat change -cn 8% & A}-8-31o] v &4 3}3) oF o).
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Red Hat Enterprise Linux 7 =] 2§ & #} &+
7]%7‘42i T 2EA 9 SYHLHEY S AANE EF 152 37 Z2EZHA Y AA =T 5
= 2 E AT A FYUY. 28 locald] EF 25 S AT F ¢ %‘4‘3}- o] EF 152 F&

El«l shte] rout TAHE BF 252 AT F+ d&5UH

O3 W82 282 7oA A3 o] o] 439 == 2420 EF 2AFS AAAFUH. o
g e E¢ 25 /devisdd 1 2 /dev/sdel o] 34 local volumeo]gl= 22 EF2 AATUY.

4393 2 15Ol UL NGO HYE 0 FHE A /1T 2F 280l 20 B T

2HPA B2 WA 5 gh

712 84 1&°] volumes 3§ S AH8-3t] S| 2H3

Fol Z282HI A c &AL IAFUY. b3 393
?}‘4 t}. o] do A& Attr Al & olelo] c A o2 EAH
H2H3 Fe 7 obd Yo

:L—E—Ql E*é usx 00 2 testvg1 < /\]
L ZFH2HE v, testvgl S &

——
D
7
=
<
«
—h

# vgs
VG #PV #LV #SN Attr  VSize VFree
VolGroup00 1 2 Owz--n-19.88G O
testvg1 1 1 0wz--nc 46.00G 8.00M

Cryostats W& o] O] gk AA S Y &2 4.3.54. “5F 17
51”7 @ Cryostat =22 50| X & X314 A £.

kd

A"4.8. “LVMe] T & AHgA A 9] 1

43.4. 25 18 B8] 2§ 37}

ZNIEEF AFN E B F71sH4

2 H Cryostatextend 42 Al8-34 o). Cryo stat extend
e st oladel AHg Tbsd B BES F

hetel BF 179 §FL EPh

oe 33

flo

22 2§ /dev/sdfl & EF 1§ Cryostat 19] F71g
I # vgextend vg1 /dev/sdf1
43.5. 8§ 17 EA

LVM 2§ 259 £4& ZA8H: o AHE 3 5 e 332 F 7471 Y54 o protects 2
Cryostat display .
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REQX23E EF IAF2ZE 2A5Z LVMAA LS upq 4 = 31+ Cryostatscan ¥4 = 2 &
258 AU Cryostatscan B & o] o 3 A A3 &S 4.3.62. “BF 158 t]2= 2704 7]
Al 9t M= S FAF4H A L.

Cryostats 9342 EF 215 AHE 74 7t FA 2 A Fsle] BF 27T S IS IAFYUY.

1}

Cryostats W3 & @2
.8

B2 Aol 2 A s 22 @G0l £-8 I output AHER X4 3= g ol
ol @ A 3 g2 4.84

s

A, “LVMol| t) 3t AF22F A o] B1” & FZ3AA Q.

Cryo stat display 3% & 2§ 28 £A4(o: 27, 33 949, 58 2 =
Ayt o dAldl A= BF 2§ new_vg ol o g Cryostatdisplay 3 3 9] &3
IS ARSA g 71E EF 250l BF EAFEUY.

il
o
olft
o
o i-i
5 At

# 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 0

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 xQJ0a-ZKk0-OpMO-0118-nlwO-wwqd-fD5D32

4.36. 2§ 158 U2z 2704 FjA] 5L A=

Cryostatscan ¥ & LVM £ 2§ ¢
AAHH G o] 27 0}‘?‘1 A LVM 32 5=
o] A=t}

AFS Fe AEHdA AdEHE RE Y23 FAE
A &g 3} /etc/lvm/cache/.cache 512 o] LVM 7)) A]

o

LVMS Ao = A3yt
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3
Ft=glo] AL WA =EdA BAAZE Z715 AL} 2HA) 3 o) Cryostatscan i
S FEFOE APsto] A& E":‘ Al EABHA] -2 A 2"l A AR E ZAIEoF & 4

AFUTH ¢ & Eo] SAN9 /\lé o] A} U] 235 F7}151 AU B BFo= g o gol =]
AE A 2= F=Haste AS o] Aol F st &y}

/etc/lvm/lvm.conf 5} o)) IEHE A 9 sle] EF FX = XA
E AHg3te] 2 Z A& Alo]st= Wi ol dlgh A A g U 82 4.54. “ZE S AE-51
Ao]” & FxIFAA L.

o} o] Ao A = Cryostatscan B3 ¢] 3 & BoFUr}

# 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

43.7. 2§ 2594 £ 25 AlA

E2F A7 AIEHA &= 58 E5 S Xﬂ?]z‘f}ﬁitﬂ Cryostatreduce 3 3 & A1-8-3t}. Cryo stat
reduce -2 sl o] o Nl £ EFS AASY 85 159 §3F S YU oA A T &
g 85 S UE EF 2794 ALESHAU A &R oA A AT 5 J"HE}

B2y 504 2 Al Ast7] Aol pvdisplay 8% & AH8-3to] =] 504 &8 EFS At

# pvdisplay /dev/hdaf

-- Physical volume ---

PV Name /dev/hda1

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-91Rw-SrMC-MOkn-76iP-iftz-OVSen7
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=2 E5°] 943 AHE F21 Z-¢- pvmove B S AHE-5lo] HlolH & O E &8 5§ vlo]1d
old3f o gt}t. 18 t}S Cryo stat reduce HH 2 A1 831 B8 252 AAFI.

EEER

rlo

2F 2% my_volume_group oA E& 2F /dev/hdal & A A}
I # vgreduce my_volume_group /dev/hda1

%E %Oll *‘ﬂlfﬂ %E] 5ol xdE AL 6T =8 EFS AL S sUY BF 2504 F
2] 50 294 =7 EF°] 1= %% volume groupol| 4] -

A e B 250 vg A2HE §39 =8 259 ng oln X7} £3H A, Cryostatreduce
--removemissing -- m|rror sonly --force W& & A1-&-3}o] v oA 3G ol X E A AT 5 UdHFY
. o] gA s & oA vl olu A2l =] 50 AAFG Y

LVM 2] ol 5700t A4A 2 ol 8- 6241, “LVM Mirror 11914 37" & e ahil Al @, 2§
DA £AT Eel BES AASE Yl hF AAE S-S BRAAA L. 650, B i L5l
£49 Bel 28 AA"

a5 SR edos BYREUT 5, 9F 259 ¢ 2F A28 Fdom w
&

EF A2V B E ook stug Add ¢ F A= T F P*J%“’l AFUT EF 252
H| 274 ﬂé‘}ﬂb} g4 3}3t2] A Cryostat change = # <] -a (--available) ¢14= & A&-3 ).

& o Ao 4] = my_volume_group 2§ 152 v &4 55}
I # vgchange -a n my_volume_group

2283 FFol BYSE 4G @ = EE TANT BF 1§52 B8 == v gysstEa
7tstel 24 mEol AW BF 215 FA AW BT 9 S2E 2ylske] gl
F2 3t oAt AL S o A = F o 7 A S Y.

(1)

i
R
iz -lN'

44114, “=e] 2§ 259 sl W5 WA o] A9 E o2 Ivchange W2 ALg-sto] A v 2
FL U BYST 5 A5Uh 2 2H 9 A msolX = 2E2 BASSHE Pl B @ A )
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Red Hat Enterprise Linux 7 =2 2§ == 3=
42 4.74.“F82H /M2 oA =2 BF 43" & FxAA L.
43.9. 2§ 2159 vi/IHSF W7

Cryo statchange ¥ %2 4.3.84. “E§ 15 243 4 v @43} o] A9 A A2 BF 258 v &4
st 2 &4 set= ol AR U o] HE S AESt 71E BF 1859 o8 EF 25 WIASE WA
L1 = c})\.&:qp}.
= T = =] -

O 8382 EF 259 Jd =2 2§ 51280 ¥4 g
I # vgchange -1 128 /dev/vg00

Cryostatchange 8% 2 Al8-3l AT & A= EF 27 w75l gk A2 Cryostat
change (8) =32 # o] & Fxs4HA L

4.3.10. 2§ 1§ AlA

=8 2Fo] 9 2§ 282 A7 35l A Cryostat remove % 52 A& ).

# vgremove officevg
Volume group "officevg" successfully removed

~

43 1. EF 25 ¥

EF 2189 28 858 RS A 25 215 W29 Cryostat split 33 & 2184t

=8 BEFS EF AF A B FEUR 7€ 4 =8 B2 oA B Al EF AFS 74
st B8 BF AF o= Jojof gt 22t F 23 7% pvmove B H S AHESt] FA R 23T
2= o] 2~
F JFUh

o5 AdA A= Al BF 15 smallvg & 98 EF 157 bigvg ol A £33 .

# vgsplit bigvg smallvg /dev/ram15
Volume group "smallvg" successfully split from "bigvg"

4312. 25 2§ 2%
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FAY BF 2F5S 9Y BF 27 o % A%slal A Cryostat merge 3 S AUt B 52 &4
T EEF AT ET 9 =8 EF 8% Ui BF 217 Aol AFe A ¢ v
"AATEEFS A EE"OY" EEA YT F dFYUT

A EBF a2F my vg S &4 =E SN BF 25 vlolEul o] 20 HFste] 2HA
3z

I # vgmerge -v databases my_vg
4.3.13. 2§ 1& vield ol g W g

Ivm.conf 5} Qo A ¥ A 3}51A] &+ 3 vlEldlo] g W] D ofFlo|BE BE IF T =7 25
3 2E A HA A Ao 2 AP 7] 23 o 2 v gl o] g WL /etc/lvm/backup 3 ol =]
=] 31 v el o] § o}7lo] B Jetc/lvm/archive 512 o] ] &1 t}. Cryostat cfg backup 23 2 A&
st /etc/lvm/backup Y o] W ElH o] H & 5= MY = AFU

Cryo statcfgrestore 332 2§ 159 vieldo]g & o}7lo|HojA BF 159 ZE B8 EFo=
Sy

physical volume metadataZ 2 3}7] 9] &l Cryostatcfgrestore 8 & 2 A}-83}+= o] = 6.32. “& 1)
25 vlgdolH 577 & FxsH4 Al L.

4314, 25 15 o5 WA

Cryostat rename %% & A1-8-3t0] 7| = 2§ 259 o &< viE .

03 93 3 e 71E 25 159 ©1 82 my_volume_group o 2 W7 gt
I # vgrename /dev/vg02 /dev/my_volume_group
I # vgrename vg02 my_volume_group
43.15. 0 A 2Hlog BF OF olF

AA LVM £+ :st & Al&do R o]5gd & JdFU o] Y-S 53T 1 Cryostat export
Cryo statimport 33 & Al &3l A o] =5
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Red Hat Enterprise Linux 7 =32] 2§ &2 A &3
En
Cryostat import & 2] --force QA+ AT 5 AFUH. o] & 31] 2ty B9 B
9 BF 252 714 2 32 Y39 Cryostatreduce --removemissing & % A1) sF 5=
AFY

lo

L M
2 4o

Cryo statexport 32 & ALg-511 B @4 2§ 150l A2do] A2 Qo e 2F
# & 4 A5 Cryo statimport ™ % 2 A}-8-351H Cryostat export B3 © 2 H| A 3lH T A| X~
N B2F gl AA2T 5 dFYh

A=A g E AEF o2 BF OFS olFsteEd v dAE 3.

i
i
N
i
Lo
m il
oX
i
i
lo
ic)
e
=2
)
=
>
o
rlr
>

o
Y
)
50

fr
A

O
rﬁ-‘
fiu)
o
i
)
i
i
o
i
)

volume group®] -an Q155 ALg-3te] BF 25 S U@ O Z A EF 2859 F71
255 AU

=

volumes export @4 & AL8-3to] 2§ 15 WRWUTH oA shel A 73 Al 2ol A
o) 23 5 glgUTh

F 1ES URUA g o9} o] pvscan FH 2
Fol ,g Aoz AP

ml
s
1]
=
il
A)
i
i
L
=
fz
£
i
i
N

# pvscan
PV /dev/sdal s in exported VG myvg [17.15 GB/ 7.15 GB free]
PV /dev/sdc1 s in exported VG myvg [17.15 GB / 15.15 GB freeg]
PV /dev/sdd1 is in exported VG myvg [17.15 GB / 15.15 GB free]

g5l Al&do] FREYE BF 25S 7ASE UEAE BEsL A A =" 9428

AFY

t)2=37t A A 2"l d] AZA S Cryostat import 832 A23le] 2F 252 7HA 9 Al A
2ol A A 2T F Y= P
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5.

Cryostat change W3 2] -ay Q1= Al&3lo] 25 25 % 43U
6.

Y A 2" S ufES AL F AEE JU

& U982 2 =32 28 55 %S tA A4 s Cryostat mknodes 33 & AH-dY
L 84 =7 BF 223 /dev I E A LVM2 55 A & sRIFU D r&td 55 5
S ARSI A HA B2 HL S AAFU

Cryostat mknodes * ¥ 2 Cryostatscan ™ = o]l mk nodes 155 A A sl TFT 5 JdFUh

Fol A 7P 33 992 ALS
L g AL e e
72 s 9 A g

M o
RV
mkﬂm

O3 ¥%¥ 2> 2F 2% Cryostat 1 o] =2 && 10GBE A48 I}
I # Ivcreate -L 10G vg1

Eg 2§ 2719 712 @9 = v 7tulol EQIU T S WE 2 2§ I1F testvg 9 testlv 2= 1500
u 7lulo] E A F =g BES AASe] B2 2x] /dev/testvg/testiv S A A}

I # Ivcreate -L 1500 -n testlv testvg
o3 93 2§ & Cryostat 0 9] A8 7153 3-8 J 9ol A gfslv #l= 50GB =2] 252 A4
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.
I # Ivcreate -L 50G -n gfslv vg0

Ivcreate ™ 9] -l /A& AL8-3lo] Extentol| A =2] BF 9 A7|E AA T F dF5U o] JAFE AL

435t AHA EF 157, =2 EF E ET EFAHEY A7 QRS S AR T = 951*141:} %VG 31|
A= 2§ 259 £ A7), %FREE F A2l %FREE= 2§ 289 U9 A of F7+2 Jepd Y o
%PVS HulAl= AR H &8 259 AME 7Hs ¢ 742 ey Yo 2 Ake] 3¢ 27]‘: %ORIGIN 3
u] A} (100%ORIGIN)Z A}-g3le] Q¥ =g BFo AA =72 Mg =2 AT 4+ I5UH0%ORIGIN
2 AA QL FS ATFUY). AEEE IAH=E A 7= Al =8 59 =2 3 99 S
gt detS Foyh Al LVe] A3 =2 83 99 = HE o] 452 d71x 2 HA L5UH.

rlo

0e WH e BE 1E testvg o]  T79) 60 % AFE S myly 2 e 2 AT

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

o
I

oe %Y

t}.

EF 2w testvg o] @FHA 32 TS BF AHE st lvele =2 252 A4

rlo

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

Ivcreate B 9] -l QI E ALE-3te] AA EF 252 AH88te =8 E52 AT T dFUL AA
EF 2155 AH8ste =1 —‘é‘— S A= EOE H“i,‘ ° "Total PE" 27|12 23 3|3 A=
Ivcreate W&o gt g o7 AR = A YY)

02 4932 testvg 2l= 25 25 S A= mylv 3= =38 252 AAS U

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

B2 EE S AASN = A =2 BEFS U= U ASHE 7R B EFol Tﬁz FAom
22 =7 E5S A48T Y ol s A S EEoF S F AFUTY EF 2FA 28 252 AAS
= 3o dd AAF W &L 43.74. “EF 25N £ EF AAT S FRAAL.

BE 2159 54 B2 BN D & ed 2Ee S Ivereate B H &9 9 =32 2§ E=
EFS AU OGS ¥E S =8 & /dev/sdg1 0]]/\1 a5 testvg 25 150 testlv 2= =4
EFS A8
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I # Ivcreate -L 1500 -n testlv testvg /dev/sdg1

vl ol ALEE Bvl B Eel Y 918 AR S+ ASUTh 0hE oAl F IF testvg ol 4
0~2471¢] 52 2 F /dev/sdal ¢ &) EF /dev/sdb129] B2 2F /dev/sdb1 ¢ &3 9 0] A 247}
Ao A =e 2FS AT

I # Ivcreate -1 100 -n testlv testvg /dev/sda1:0-24 /dev/sdb1:50-124

o2 d A oA &= 00l A 2570 o] B8] BF /dev/sdal F 25/ 71A1 2] A =2 25 AAHT OGS 3
911009 4] =2] 255 A& AP

I # Ivcreate -1 100 -n testlv testvg /dev/sda1:0-25:100-

=2 HE0) Y 4ol g IS YW e 1w YA BE IFA FASYAL NgHE 8
443 ol 23 3 A& Ivchange 3% & AHg-sto] WA S 4 A&Uth 2 A A o) tha 2pA & ol

224314, “2F 18 W=7]" 2 FZI4A L.

M U=

442 2E¥HE 25 AA

&3 97 9 2719 3% F

0l =] 252 A4S vl 109 84S F4AD 5 AUt =
Egto]PH 2Fol U a Akl gL

2.3.24. “AAE =¥ 257 & Iz L.

AAD = 52 AA3 o lvcreate B 2] -i Q152 A} L 3}o] 2ET o] = = AT} o] =
Al =8 &5 9]%13]—2— 7t AZPU ZEgo|Z = E5 2189 &9 EF FRU Z T F

Yo --alloce Y 2]9] 247} AL R = 3.

2Edlo]lFH =7 BFL FASE 7|2 28 AX7 A7 g2 AS 2R 250 Ay Are
71 AL 718 ZAd o5 28 gUth dE 5o Fe £&¢4 "Eﬂ‘r°li°ﬂ/~1 A 271= d& 3
Ao 7wl Z71YUh. 3 9] £FE 2Ego|Zox Hd Z7]= 7HF Z-& F A9 3u] 2714

S HH2 272 B8 BEF0l 44 2Edlo|FH =2 EFL 6422 nolER vtEUY. =8 B
o] = 7]= 50GBe] Y gfslv gt o] o] A= BF 1§ Cryostat 00 A | A gt}

I # Ivcreate -L 50G -i 2 -l 64 -n gfslv vg0

li
ks

=

ear 257 npA7tA 2 ~Eejo| Lo ALg s el 2H0] B 9L NPT 5 AFUTh Ohe
S ho) el HFOIAl AELOI M EF 100 5 o6 171 % A cfolx ok S B 1

flo
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rL

3l

& testvg 9l J5U T 2Eglo] = /dev/sdal 9] A ¥ 0-492 A}-&3}3L /dev/sdb1 ¢] 50-99 A €] = A}
Sy

# Ivcreate -1 100 -i 2 -n stripelv testvg /dev/sdai:0-49 /dev/sdb1:50-99
Using default stripesize 64.00 KB
Logical volume "stripelv"” created

4.43. RAID =32 &&

LVM-2 RAIDO0/1/4/5/6/10& X434 o).

a1

RAID =2] 2§52 282871 94 HA &5t RAID =2 2852 3 HAFHAAR
Adsta 45t 5 YA F I o132 HAFHAA S &4 EF‘" T syt v =
Au2E 250l 22T A9 4444, "L 25 A7 A¥E = v A4
Ef9e= EFS AAdF Y.

RAID =2 252 44329 raid 43 2 Ivcreate W3 2] —-type 152 A 4§t} % 4.1. “RAID
segment §3” 7153 RAID Al 2HE §3 2 A9 3.

3 4.1. RAID segment 3

A

raid1 RAID1 v] 2] . o] = -m & XA & v Ivcreate H & 2] --type 2152] 7]
B3| A v 2E o] P 2 XA A U

raid4 RAID4 A& #ja]€] tj2=
raid5 raid5_Is¢} 5L ).
raid5_la

RAID52] ASCIIZ ol 54Ut

oy d&es &3 J ¥ 0
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AZAE §9

raid5_ra

raid5_lIs

raid5_rs

raid6

raid6_zr

i
ol

47%. CLI

RAID5 ¢ £% symmetric.

glolE A% o= 3 s E N

RAID5 €1% 4

oM

ol AA =S 3 54 AelE 0

RAID5 ¢ &% o .

o8 A A ZHe A1 34 A E N

raid6_zre} <

RAID6 0 A A] 2}

dolE AN 2L Fal A E O(A%-0E=) 54

9% 2 AHg 5ol LVM 7]
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RAID6 A A] 2}

dolE thAl A4S 53 Al e NPE-2 25)

raidé_nc

RAID6 N&- A&

tolg %o = 34 2 ¥ N (left-to-right)

raid10

g7t AAHDFUT -m & A Q3L 18 & ZEgo|xX 5
A A sl= 7% Ivereate 8 & 9] --type ¢152] 71274t}

v Al E A A

raid0/raid0_meta (Red »E¢}lo]3. RAIDOL ~E&o]x 77] ‘?l—?li ol g dlol¥ 3¢ EFl

Hat Enterprise Linux =g EF HloJHE Z44gU Y. ol A5 S A 7= AHE-E YT

7.3 °|%) ] o] ] O}H 5 o /71 2ASA 1'=El E5 deolgrt &4g Y.
RAIDO 25 A A O AA & Y &2 4.4.3.14. “RAID0 27 A A
(Red Hat Enterprise Linux 7.3 ¥ later)” 2 =34 Al L.

O] L5 o] AFg-A}o) Al ALE 71538 5714 71 2 59 (raid1,raid4,raid5,raid6,raid10) 5 shv}= x4 3}
Lil=Rn =

RAID =2] £S5 AAZ v LVM2 v g 2] 2 & dolg T+ g ¥ 9] EFl tiall st 27191
WERH ol 591 B 52 A4 It o 2 So] 23 RAIDT WAL AH 3 5 A9l Wekdole] 5

E &5 (lv_rmeta_0 ¥ Iv_rmeta_1)3} 5 71 2] dlolg 3¢ E&(lv_rimage 0 2 Iv_rimage_1)o] A FY
o}, vhabA 2 3uek 2ol (1 A1 4 J 2 E] X 371 RAIDAS A4 3Ha 470 <] v etul o] €l 3]
E & (Ilv_rmeta_0,lv_rmeta_2, Iv_rmeta_3) ¥ 4 glo|H 35} %] & (lv_rimage 0)o] A F ).
Iv_rimage_1,lv_rimage_ 2, Iv_rimage_3).
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4%, CLI 98 & A}835lo] LVM &

EEER

rlo

F 25 my_vg 9l 17]171ale] €2l my_Iv 2= 29 RAIDT v €& A AT o
I # Ivcreate --type raid1 -m 1 -L 1G -n my_Iv my_vg

-m <150l sl X4 sH gholl e} The AR 42 A3t RAIDT Q2 AR 4 A&k vh3
7HA 2 i A58 A14-519) RAID 4/5/6 =] 259 2Ezo] = 52 AAFUh -l A52 A8ato] 2B
Folx 2712 AR S S5 AFh

S ¥E 2 2F 15 my_vg oA o] o] my_Iv ¢l RAID5 vl & (+1 ¢A1 4 H 2] €] =glo]H)S 17]
Zhtol E g9 2 AU T LVM 2E2te]sg EF 0 ds] s ste AAH 2EZ | =5 A HY
o 2HLE d2E =gl H Uk Ao 2 FrhE YUY

I # Ivcreate --type raid5 -i 3-L 1G -n my_Iv my_vg

o2 dd 21 7|7iblo]E Z7] 2] BF 25 my_vg o] my _lv 2= RAID6 v € (3 =ET}lo]x +2 ¢
A1 & ﬂlﬁlﬂ tetolB)S Ao

I # Ivcreate --type raid6 -i 3 -L 1G -n my_Iv my_vg

LVMS A1-g-std RAID =2] E5S A4S F 02 LVM =2 B3 v7A =2 858 243h ¥
7, AA, EA R A 5 dFUH

RAID10 =2 252 AAId v 5713 Ao s =2 E5S 27|5s=d 29343 /0=
RAID =32 252 AT v EF 1§ vieldlolg %‘HIOIEQ} 22L& LVM ZF Ao o g2 1}%’3
=g 5 s:l%»ll:}- o] Z Q& T E LVM #<¢o] =& 4 AsUth

tlo &8
ol flo
&p

ET A S 7@ste] RAID =2 2F°] 27|3td = $=8 Aol 5 AFUth Ivereate %% 9] --
minrecoveryrate ¥ --maxrecoveryrate 343 A18-35to] sl A2 H4A L HY /0 =8 AA 514

5715 Aol FAHE 28 Ao G oA S 4L TheH 2ol AP AT

[e

--maxrecoveryrate = =[bBsSkKmMgG]

RAID :=2] =& 9] Al £+ £=5 47435t nominal /0 A& di+t 22 A sHA &=
= gtk Rate = Q2] 7t FX ol g 22 Fo 2 AF Ut Fulazt AFHA gow
kiB/sec/deviceZ 71Z Ut B &£ =5 002 HAASH vl d 5 x| ¢k3-2 ou| ).

vTEa =
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rL
E
p
Ac)

--minrecoveryrate = =[bBsSKKmMgG]

RAID =] 2§°] & 57 £8 A4 ste] 5713t 299 107} 722 107} = 7 5ol
E HE: A S AR PU. Rate = HH@‘«I 7t Ao g 23 Fo= APt G A}
Al Z = A ko kiB/sec/device= 713 gt}

e "o Ao 128 k|B/sec/deV|ce4 A4 i—".L e 2 37|71 10GB2l 371 2] 2Eg o] = AL
3to] 2133 RAID10 v ES A} Y vl B 9] o] 2 my_Iv ol BF 1/ my_vg o 5y

I # Ivcreate --type raid10 -i 2 -m 1 -L 10G --maxrecoveryrate 128 -n my_Iv my_vg

RAID *ﬂ@. Al o H2 L Hd B £28 AFT = dFUh RAID 23 P A =
A &L 4.43.114. “RAID =2] 2§ 247 2 F=3gA Q.

Z3

LVM RAID Calculator o] = 2] A o] 4 & A& 3} RAID /\EE] A =2 253 AA
S 9IS AN D A ol ol F AAGH L HA Er AR ~Eel Aol Dol
g3 AR E AHS-3te] ol g WE S A4 o LVM RAID Al 47 of E2] Al o] A
https://access.redhat.com/labs/Ivmraidcalculator/ o 4] <21 5= 9 HF ).

Th& Aol 4 &= LVM RAID Z X ol 4 53 & % Q= 2ha] 2helol] tjs) A9 g ch.

4.4.3.12. “RAID0 & A 4 (Red Hat Enterprise Linux 7.3 ¥ later)”.

4.4.3.24.“4A3 ZX & RAID Zx = W3

4.4.3.34. “LVM RAID1 =2] E§ S LVM A3 =2 EFo= ¥s”

4.4.3.44. “v]yg g = LVM Z X = RAID1 A X = H3”

4.4.3.54. “RAID =3 2§ A7) A"
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https://access.redhat.com/labs/lvmraidcalculator/

47%4. CLI 9% 2 2185t LVM 2]

[}
4.4.3.64. “7]= RAID1 #AX] 9] o]u]x] 4= HA”
[}
4.43.72. “RAID o] x| 2 1 =2 EF ¥~
[}
4.4.3.82. “RAID o]u]x] &3 2 H3}”
[}
443.92.“RAID 2 7 A AA”
[}
4.4.3.10Z. “RAID =] A~
[}
4.4.3.114. “RAID =32] B§& 24"
[}
4.4.3.124. “RAID takeover(Red Hat Enterprise Linux 7.4 4 later)”
[}
4.4.3.134. “RAID =32] & %% (Red Hat Enterprise Linux 7.4 2 later)”
[}
4.4.3.144. “RAID1 =] BFlA] /0 g Ao]”
[}

4.4.3.154. “RAID =2] 2-F(Red Hat Enterprise Linux 7.4 o] 4)o| A X 7] HAR”

4.4.3.1. RAIDO &5 A A (Red Hat Enterprise Linux 7.3 2 later)

RAIDO 252 443 oot ZgUh

fr
flo

EEER

=

ofr

Ivcreate --type raid0[_meta] --stripes Stripes --stripesize StripeSize VolumeGroup
[PhysicalVolumePath ...]

¥ 4.2.RAIDO 33 A4 vjANS

v 7 E Ay
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Red Hat Enterprise Linux 7 :=2] 2§ 2] 2} 3¢

ol 7] W 5 Ay

--type raid0[_meta] raid0 S XA 3}H v gl o€ EF §lo] RAIDO &F o] A4 gt}
raid0_meta = XA 31 v eld o] g EFo] £3+d RAIDO EHF o] AA
HYoh RAIDOS @A A olu= v H do|H £5-3 RAID1/10S
2 &3 AY s 2 g E=2 RAID4/5/60.2 A2 2 2 A B Q7 9l
FUt. 24 v Pl = A2 g E59 A7 1 G g
S FA3H7] 96l v Ed o]y BFo] 835K &HUt. 18y
RAIDO<| A RAID4/5/6/102.% ©] ¥ gto]| W Ele] o] E 2-Fo] T Q3}m,
raid0_meta & A Q314 7z IF AHAE WA 517] 913 sll'F W Erd olH
252 A @3slof gy

--stripes Stripes =g BF & Zx & AARAFUG.

o
i

--stripesize StripeSize 7t 2Ego|x o] 37|15 Z2volER XAFJUY. o] = O3 FA = 9]
F35t71 Aol shte] Ao 7154 dvolg Yyt

VolumeGroup 18 B 252 AR PEU.

PhysicalVolumePath A A E AAFUY. o] g2 AASIA o LVMolA 7z ~E
glo] 3z o)) 1A Stripes A o= (A A A 2 AdF}.

4.4.3.2. 49 ZXE RAID ZA = H3

Ivconvert & % 9] -type A5 AHE-35t 71E A =2] E5S RAID AA 2 |8 = AFUTh

Os B8 EF 1w my_vg o A¥ =2 =8 my
I # Ivconvert --type raid1 -m 1 my_vg/my_Iv

RAID =32 E52 vigdole 2 Holg 39 EF o= FAH7] g 43 4 & RAID1 wj &
2 Wgd ) A vetlole 39 2ol AL MY 2Fol Yt TUAS B 2Fo Y AR =
53 9484t 371 o] v A = metadata/data 3} 9] &5 4ol F7H2UT. o & S0 9& A7
27 722 7 $-For example, if the original device is as follows:

# Ivs -a -0 name,copy_percent,devices my_vg
LV  Copy% Devices
my_lv /dev/sde1(0)

243 RAID1 WA= ASE F AX ol b2 dlole 2 vetulol g 39] 25 4ol TgAch

I # Ivconvert --type raid1 -m 1 my_vg/my_Iv
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# Ivs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_Iv 6.25 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(0)

[my_Iv_rimage_1] /dev/sdf1(1)

[my_Iv_rmeta_0] /dev/sde1(256)

[my_Iv_rmeta_1] /dev/sdf1(0)

A =2 E5HA AL 5L EG EF AT 4 gl=vleldo]H oJu|A & LI £ EF
) X1 & 4= gl= 73-%- Iveonvert 7} A 3l g o).

44.33.LVMRAID1 =2] 555 LVMAY =2 EFo= WS

ﬂl

-mO0 ¢14+E XA 3l Ivconvert 3 & 2 X143l 7]Z RAID1 LVM l-=a] F2LVMAY =¢ BF
© 2 W3 5 gJHFYr o8 A st RAID dlolg 3¢ &F3 RAID v €& 14 3t= =€ RAID v &
dolg 9] BF°] AAHIL HF9 RAIDT o] & AF =2 &F °iw7<l‘§§bll:}

T} ool A& 7]1& LVM RAID1 =8 2§<& AU

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)

S HH 2 LVM RAID1 =8 2§ my vg/my Iv E LVM 43 Zx = W3}

# Ivconvert -m0 my_vg/my_Iv

# Ivs -a -0 name,copy_percent,devices my_vg
LV~ Copy% Devices
my_lv /dev/sdei(1)

LVMRAID1 =2 EFS LVMAY EFo=2 H3d o A AT &8 E5S AR
of A o] 4] = /dev/sdal 2 /dev/sdb1 ¢] 5 o|n|x] = A ¥ LVM RAID1 l-:a] 2599y
Urt}. o] o oA Ivconvert @& 2 /dev/isdal 2 A 7 3}3 /dev/sdb1 & A8 A X = A= B3 2§
o=z 3A 4.

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdb1(1)
[my_Iv_rmeta_0] /dev/sdai(0)
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[my_Iv_rmeta_1] /dev/sdb1(0)

# Ivconvert -m0 my_vg/my_Iv /dev/sdat

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

4.4.3.4. 7189 "E LVM ZX = RAID1 A x= ¥3

AZHE {§39 v]g & AHE-ste] 71 vl " d LVM ZA] £ --type raid1 Q155 =4 5}
Ivconvert ¥ & AH-8-sto] RAID1 LVM 3 & gt 5= 5y v 3 9] 5 ("_mimage_*)°] °]
&< RAID 3t9] B-F(*_rimage_*)° 2 WAty =3 v 27t A7 sl Holy st 253
43 =2 BF deolg &9 25l dis] v olg &9 25 (*_rmeta_%)o] A FYh.

ol |m

& dAdAE v P E =8 25§ my _vg/my Iv 9 go]o}2L BoF ).

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 15.20 my_Iv_mimage_0(0),my_Iv_mimage_1(0)
[my_Iv_mimage_0] /dev/sde1(0)
[my_Iv_mimage_1] /dev/sdf1(0)
[my_Iv_mlog] /dev/sdd1(0)

e B3

flo

v g9 =8 2§ my_vg/my_Iv = RAID1 =8 2§F° = W3}

# Ivconvert --type raid1 my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(0)
[my_Iv_rimage 1] /dev/sdf1(0)
[my_Iv_rmeta_0] /dev/sde1(125)
[my_Iv_rmeta_1] /dev/sdf1(125)

4.4.3.5. RAID =3 2§ =7] %34

=3 2 Mo RAID =2 EF9 2715 24T JdFU-

E#39 RAID =32 259 A7|IEEE A
A &&Uth 2Ego|3 RAID =3 259 A% 2
o]= RAID =] BF2 715 u 9} Y3 2Eg o] w2 Ao 7o) L& RAID 2
F 30 g AA T N LS 4.4.182. “RAID 2§ 33" & FXS4A L.

2 Apgato] RE §3¢ RAID 2] 2§ 2712 29 5 9

Ivresize ==+ Ivreduce H =&
£ WA A 24Ut lvextend H & 7} npRsMA 2 ~Ego| = g

Ut} o]= RAID o] v R 4=
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N
o
0
—
ol
ottt

2 AHg-3te] LVM 2]

SEY A} £AL 2EetolZ RAID 2] 252 44T st FARh =] 2F 212 F
ol W9l el 44168, =] BF 47 S FEIIYAL

Red Hat Enterprise Linux 7.49]| A = Ivconvert & 9] --stripes N vl 7] ¥ =5 A}-& 5} <]
ZE o] ¥ RAID =2] &5 (raid4/5/6/10)2] ~Egto|x 5 WA T 5 AHFU) o] 27 34
ZEgo| 7t F7MEAY A AR §F 22 RAID =] 859 7171 soluAY FolsU .
raid10 252 ZEgto| =yt 3718 & JFUH. o] 7152 RAID =38 259 $4 S WA s=
FAd 593 RAID +F<& A& 4 2= RAID reshaping 715 2] %<4t} lvconvert 3
23S AHE-5te] RAID =2 5§ 2 Al +4 3= RAID 240133 9 o Ao gl z}A| g U] 82
Ivmraid(7) =2 o] = Fx4A 2.

4.4.3.6. 71 RAID1 =] ] o]u]=| 4= W7

71 RAID1 oj o] 9] o] ] x| =& o] o] LVM v &Y 73 9] olv]x] &5 WA T & A= AA
3 o Y54 lveonvert B3 & AH8-ste] 71 = A A F7t vErH o El/Hl ] H 3t9] 25
S AZFUT oA LVM W3 7N E£F 745 WA s el dd AA 3 U &2 4.4.4.4
‘mlEgE 2 A WA & FxsA L.

oX ot
a2

()

Ivconvert @ & 2 A}-&35}a] RAID1 A4 o|n] A 2 Z27}5t= AL A A9 £ olu]x| F2 A A
AU AR ol 712 olv|A] 5 AB Y = sy AGH 22 A vletd o] E/d] o] ¥ o]u]X] o] 3
&2 EF S AR = A5y

et o] ¥ 519 E&(*_rmeta_*)2 33 dloly &9 EF *_rimage_*¥ FY 3 =] & FA o &
A g4 o} metadata/data 1] 2F 22 RAID vl € 9] '} & metadata/data 519 2§ 23 U3 &
250l AAHA Uil 714 —alloce AR 3HA e 73 %),

RAID1 2Fo] o] n| A& F7ksts B3 o] B4 e thast 2&Uth

Ivconvert -m new_absolute _count vg/lv [removable _PVs]
Ivconvert -m +num_additional_images vg/lv [removable _PVs]

d=

et

o] o3 ¥ %2 273 RAID1 v €21 my_vg/my_Iv Z X & ZA| .

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

LV Copy% Devices

my_lIv 6.25 my_lIv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(0)

[my_Iv_rimage_1] /dev/sdf1(1)

[my_Iv_rmeta_0] /dev/sde1(256)

[my_Iv_rmeta_1] /dev/sdf1(0)
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t}e =@ e 2ugk RAID1 & X my_vg/my_Iv E 343 RAID1 & x| = Wagho.

# Ivconvert -m 2 my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 6.25 my_Ilv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sde1(0)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rimage 2] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sde1(256)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

RAID1 ¥l ol o] v] x| & 3718 o o]m| A o] AL e BEL AT 5 AxUth. o 9ae 29
g RAID1 #X] my_vg/my_Iv E 343 RAID1 F x| 2 WH3lslo] v ¥l B8] EF /dev/isddl & A1&31%=
= AR

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 56.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdb1(1)
[my_Iv_rmeta_0] /dev/sdai(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
# Ivconvert -m 2 my_vg/my_Iv /dev/sdd1
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 28.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdb1(1)
[my_Iv_rimage_2] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sdai(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)

RAIDY v 20] 4 o)) & Al 213t el th& 9% & A1§-3hieh. Ivconvert W& ALg-3fe] RAIDT
ARl A olElAE AASRE A A FR ) F olnlA 55 AA AL AN AAL o|n| A 55
AR+ Qe A Moz 4G AAD Eel BHE ALY S Aot

Ivconvert -m new_absolute _count vg/lv [removable _PVs]
Ivconvert -m -num_fewer_images vg/lv [removable_PVs]

T3 oluA] & #H metadata 519 EFol A AHH WS/t =2 ou|R| 7 EFS AS-7] A&l 4
AUy Iv_rimage_1,Iv_rimage_1 2 Iv_rimage_2 = ++4 ¥ 3-way RAID1 v &9 A Iv_rimage_1
L A ASAE v rlmage 0 9 Iv_rimage_1 = 74 ¥ RAID1 v o] A H Yt} 519 EF Iv_rimage 2
= olg°l A W &£X& A5t Iv_rimage_1 o] g1}
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t}& o A oA = 3-way RAID1 =g 2§ my_vg/my_lv ¢] go]o}2L BoF1t}.

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sde1(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rimage_2] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

g W32 3-way RAID1 =2] 252 2way RAID1 =] EFo 7 Waghr}.

# Ivconvert -m1 my_vg/my_Iv

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)

o2 "3 e 313k RAIDT =3 252 243 RAID1 =3 EF o 2 W33l /dev/isdel 2 #| AT o]
v X7} £3E 8 BE S AARZTUL.

# Ivconvert -m1 my_vg/my_Iv /dev/sde1
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage 0] /dev/sdf1(1)
[my_Iv_rimage 1] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sdf1(0)
[my_Iv_rmeta_1] /dev/sdg1(0)

4.4.3.7. RAID o|v]| X 2 7 H =2 £§ &2

M4z

RAID =32] EF9] o|v|A & st Al =2 E5S AT + AFUtH RAID o|v|A & £ &35t=
A= 4.4.4.24. “31e) Mg Off aRedundant Image of a Mirrored Logical Volume” o] A% ¥ o) 2 n)
g9 =2 B59 5 oA E F&= dAe L FU

RAID ol n] A & 2atal 9 34

ge3 g4yt

flo

I Ivconvert --splitmirrors count -n splitname vg/lv [removable_PVs]
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2 A &<

r’J

71= RAID1 =¢] E5(4.4.3.64. “7]= RAID1 Z =] 2] o]u|x] 4= H 7 "o A& dj ) A RAID o]
A& A7 s 99k vpR7kA 2 33 F7+el 4 RAID ol a9 25(2 $d metadata 5}9] 25)
2 AAGE 2L A7) 918l O 2L WS AR A olWA 7t F28UTh web RAD WAL 74
S e 2F0 AddxWsE 2%d 45 A=A

RAID1 wj g o] o}7 7|59 %] &2 739 RAID o|v|X & £23 < glsuth

o2 Al A= 228% RAIDT =2] EFAmy_IvE F 4 A =2 EF<A my_IvHE new = 1}

wUth -

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 12.00 my_Iv_rimage_0(0),my_lIv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde(1)
[my_Iv_rimage 1] /dev/sdf1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)

# Ivconvert --splitmirror 1 -n new my_vg/my_Iv

# Ivs -a -0 name,copy_percent,devices my_vg
LV~ Copy% Devices
my_lv /dev/sdei(1)
new /dev/sdf1(1)

o2 dAlo A= 3WE RAIDT =2] E5<A my_IvE 2283 RAIDT =2] 25, my_IvH AY =2 &
&, newz a3},

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sde(1)
[my_Iv_rimage 1] /dev/sdf1(1)
[my_Iv_rimage 2] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)
# Ivconvert --splitmirror 1 -n new my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
new /dev/sdgi(1)
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4.4.3.8. RAID o]u] x| B3 2 w3}

Ivconvert & & 2] --splitmirrors 219} $H7 --trackchanges 21 4+E Al8-35la] 7] A4S F4 5=
F 9471 A8 AHE-S 98] RAIDT wj o) o] u] A & AN o2 Bae 5 dgUth o] 27| 3 o] uH]
€ U3l mi el bA BRstaL o] v X 7F 22 d o] 5 A A wd e o A 571318 5 A&

S A=
zﬂ-_’_
H B
na

RAID o] ] ] & 233} Ivconvert H 3 ] 2o the3 7+

| =3

o)y

Ut

I Ivconvert --splitmirrors count --trackchanges vg/lv [removable_PVs]

--trackchanges & AH8-3te RAID o|u| A & £33t 23T oA E (AT F AT £S T
BEFolg2HAE T &"“4‘3} o 43 Bgde dad T2 Al 7] AU
[ ]
UEA EF2 Y7 ALYEUG
[ ]
A B2F9 A71E 23T F lsdY
[ ]
sz wjge o]l 52 HAY F YU
[ ]
UdR alde 3T 4 g5y
[ ]
A 25 UAA g S SHF o= 43518 = sy
--merge <159} 3] T4 Ivconvert 3 H & 235l XA A --trackchanges <159} 7 £&4 o]
A E WIS F dsUT. 01“174E Hete o o]ju| X7} £ o] M HE v B HET A 5713}
AU
RAID o] v A & W §3l+= Ivconvert o AL g3 FHUGg
I Ivconvert --merge raid_image
o ol Ao A = RAID1 =2] BFS A bda YA s = A7 A13-S F3 31 A &ll'd S5l
A o]u] R & &Y.
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# Ivcreate --type raid1 -m 2 -L 1G -n my_Iv .vg
Logical volume "my_Iv" created
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdb1(1)
[my_Iv_rimage_1] /dev/sdc1(1)
[my_Iv_rimage_2] /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sdb1(0)
[my_Iv_rmeta_1] /dev/sdc1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)
# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv
my_Iv_rimage_2 split from my_lIv for read-only purposes.
Use 'lvconvert --merge my_vg/my_Iv_rimage_2' to merge back into my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdb1(1)
[my_Iv_rimage_1] /dev/sdc1(1)
my_lv_rimage_2 /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sdb1(0)
[my_Iv_rmeta_1] /dev/sdc1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)

& iAol 4 = RAIDT 250l A o] n <& Eaata vhul wj Lol WA AFeHS 54

ohA) vl ol W e o

# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv

Iv_rimage_1 split from my_lIv for read-only purposes.

Use 'lvconvert --merge my_vg/my_Iv_rimage_1'to merge back into my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdc1(1)

my_lv_rimage_1 /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sdc1(0)

[my_Iv_rmeta_1] /dev/sdd1(0)

# Ivconvert --merge my_vg/my_Iv_rimage_1

my_vg/my_lv_rimage_1 successfully merged back into my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)

[my_Iv_rimage_0] /dev/sdc1(1)

[my_Iv_rimage_1] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sdc1(0)

o)
v
o
i
A
filo

[my_Iv_rmeta_1] /dev/sdd1(0)
RAID1 E-F oA o]u| A= £33 $o = F WA Ivconvert --splitmirrors = & & 23 5}of --
trackchanges 01 52 XA 3}A] L olu| X = BaslE= 7] Iveonvert B3 L ulE o] 23S o 1A

o2 9= § &t} o] @A 314 --trackchanges 1571 A E F A7t gy
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2 AHg-3te] LVM #2]

--trackchanges ¢1 5= o] n] X & B33l 9
&) F v o A T4 lvconvert --splitmirrors = &

o IF
(2

o

e
e
5

i)

L

fu)

e 93 AA2E o NAS R BRI o NAS FAG hE 75 T o|VIAE JFH O ¥ A
U,

# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv

my_Iv_rimage_1 split from my_lIv for read-only purposes.

Use 'lvconvert --merge my_vg/my_Iv_rimage_1'to merge back into my_Iv
# Ivconvert --splitmirrors 1 -n new my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv /dev/sdc1(1)

new /dev/sdd1(1)

# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv

my_Iv_rimage_1 split from my_lIv for read-only purposes.

Use 'lvconvert --merge my_vg/my_lv_rimage_1'to merge back into my_Iv
# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv

Cannot track more than one split image at a time

V7R 2 £ olv A7} 74 T olv A7 ol EE v B A= AWy

# Ivconvert --splitmirrors 1 --trackchanges my_vg/my_Iv

my_Iv_rimage_1 split from my_lIv for read-only purposes.

Use 'lvconvert --merge my_vg/my_Iv_rimage_1'to merge back into my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdc1(1)

my_lv_rimage_1 /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sdc1(0)

[my_Iv_rmeta_1] /dev/sdd1(0)

# Ivconvert --splitmirrors 1 -n new my_vg/my_Iv /dev/sdc1
Unable to split additional image from my_Iv while tracking changes for my_Iv_rimage_1

4.4.3.9.RAID &5 A=A AA

LVM RAID:= Ivm.conf 319 €] raid_fault_policy 2 =] Zojd 7|2 AA o] wa} F2 L HF= &S
o 2 AP

raid_fault_policy 2 =7} allocate 2 A ¥ A A2 BF 59 o A2 A
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oh

A S A sHE L gtk ALS 7Hs 3 ellv] ZR 7 gled A 2] 20 R gy

raid_fault_policy 2 =7} warn & 239 A ¢ A| 268 A S WA 208 FA 714

AHAES debdyth o] & a3l A A= 3 A AR S A4S = AU

AHE S A D87l S FA7F ol = 7% RAID =2] EF o] A% st

4.4.3.9.1. RAID Fault 3 3} &3

T} 9 9| A raid_fault_policy & =7} lvm.conf 5} o] 3 3l == M A 5 o] 95t} RAID =3
52 o33 o] EAE Y.

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sde(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rimage 2] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

/dev/sde =] 7} AdshH A| 2" 270 Q@ F WA A7} TAIH Y.

# grep Ivm /var/log/messages

Jan 17 15:57:18 bp-01 Ivm[8599]: Device #0 of raid1 array, my_vg-my_lv, has failed.
Jan 17 15:57:18 bp-01 Ivm[8599]: /dev/sde1: read failed after 0 of 2048 at
250994294784 Input/output error

Jan 17 15:57:18 bp-01 Ivm[8599]: /dev/sde1: read failed after 0 of 2048 at
250994376704: Input/output error

Jan 17 15:57:18 bp-01 Ivm[8599]: /dev/sde: read failed after 0 of 2048 at O:
Input/output error

Jan 17 15:57:18 bp-01 Ivm[8599]: /dev/sde1: read failed after 0 of 2048 at
4096: Input/output error

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

Jan 17 15:57:27 bp-01 lvm[8599]: raid1 array, my_vg-my_lv, is not in-sync.
Jan 17 15:57:36 bp-01 lvm[8599]: raid1 array, my_vg-my_lv, is now in-sync.

raid_fault_policy 2 =7} allocate = A Hor g A3 X7l BF 252 Al FX = ZAH
Yt

# Ivs -a -0 name,copy_percent,devices vg
Couldn't find device with uuid 3lugiV-3eSP-AFAR-sdrP-H200-wM2M-qdMANYy.
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LV Copy% Devices

lv 100.00 Iv_rimage_0(0),lv_rimage_1(0),lv_rimage_2(0)
[Ilv_rimage_0] /dev/sdh1(1)

[Ilv_rimage_1] /dev/sdf1(1)

[Ilv_rimage_2] /dev/sdgi(1)

[Ilv_rmeta_0] /dev/sdh1(0)

[Ilv_rmeta_1] /dev/sdf1(0)

[Ilv_rmeta_2] /dev/sdg1(0)

Ao FAE ZAJYA T O EEFFG o= LVMo A Aol A& S S Uiy o=
A3 g A7 RAID =2] EF oA A A JAA T o} 4 Al gt FA]71 & :L—r°ﬂ’\1 AAHA &3] o
YUY EF 2794 23 ZXE A A ske] 1 Cryostatreduce --removemissing VGE 23 & 4
AFU

raid_fault_policy £ allocate = A A A X gt ofjv] A x| 7} Ql= A o] AAsla =3 EFS 1
= FUth &3] 495t =] HE £ b3 =2 E5S vE4s 9 St 340 dF
Yt} o] = 4.4.3.9.24. “warn RAID Fault Policy” o] A9 = o] Ut £+ 4.4.3.102. “RAID F X
AA o] AP E g2 Ao g FAE AL F dFU

4.4.3.9.2. warn RAID Fault Policy

T} 9 ol A raid_fault_policy & =7} lvm.conf 5} oA warn 2 A& o] &t RAID =] £
< O3 2ol ZAg Y

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage 0] /dev/sdh1(1)
[my_Iv_rimage_1] /dev/sdf1(1)
[my_Iv_rimage 2] /dev/sdgi(1)
[my_Iv_rmeta_0] /dev/sdh1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

/devisdh X 7t Ao shA A 28] 20 95 vl AR 7F EA R 22t o] 39 LVMA o] ]
A F s A sto] RAID 328 4502 275k gtk Al 327k A @ 39 b 2ol
]2 Ivconvert B 9] —-repair 152 WA T 5 Y&}

# Ivconvert --repair my_vg/my_Iv
/dev/sdh1: read failed after 0 of 2048 at 250994294784 Input/output error
/dev/sdh1: read failed after 0 of 2048 at 250994376704: Input/output error
/dev/sdh1: read failed after 0 of 2048 at 0: Input/output error
/dev/sdh1: read failed after O of 2048 at 4096: Input/output error
Couldn't find device with uuid fbl0YO-GX7x-firU-Vy50-vzwx-vAKZ-feRxfF.
Attempt to replace failed RAID images (requires full device resync)? [y/n]:y

# Ivs -a -0 name,copy_percent,devices my_vg
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Couldn't find device with uuid fbl0YO-GX7x-firU-Vy50-vzwx-vAKZ-feRxfF.

LV Copy% Devices

my_Iv 64.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sde1(1)

[my_Iv_rimage_1] /dev/sdf1(1)

[my_Iv_rimage 2] /dev/sdgi(1)

[my_Iv_rmeta_0] /dev/sde1(0)

[my_Iv_rmeta_1] /dev/sdf1(0)

[my_Iv_rmeta_2] /dev/sdg1(0)

Ao FXE HAJYA T ] 2=FF o] = LVMo| A A3t A E S S Yerd Yt o=
A3 g A7 RAID =32] E5 A Al A DR Tk of4 Aojjgt FX]71 & :L—r°ﬂ)\1 AAEA 23971 ol
Ut B5 2894 A3 Fx]= A A sl Cryostatreduce --removemissing VGE 23 3 4=
s

A Q77 AAIAQ L /ol AY Ao FRE 57T F I+ 75 Ivehange H 3 9 --refresh &

A}ﬁo}(ﬂ Aot FR o] HFE AFGE F dFUG. o] A= =8 EFS ¥ &4 v 3’“@}
—H°lc AFy

g3 43S =8 B2 A= 2P Y.

I # Ivchange --refresh my_vg/my_Iv

4.4.3.10. RAID %% A

RAID= 712 LVM v] 23 3} 4] &4yt LVM Ulfﬂ"a‘% A A st éliﬂle BFAE AASHAY v
9 E = ol vﬂﬂﬁi’“qﬁ} RAID v & & A& X‘ili AL APE = dFUTL A=
RAID1 012]4 RAID §3 9 A% AX= A AsI= 7;‘18 2 FF9 RAID(01] RAID69] ~| RAID5=

+= RAID4 5=+= RAID59] A RAIDO)E Hest= AL «]Ul 6“41:} mrEbA Al R E T2 A A
al q];e]] =3 xlxﬂz% o 7 d3d3t= g4l LVME A18-314 Iveonvert & 9] --replace 21 5+E Al&-35to] 1
A &2 A RAID 259 X2 AT+ A5

Ivconvert --replace ¢ d2]& o237 72454
I Ivconvert --replace dev_to_remove vg/lv [possible _replacements]
o= A A= RAID1 =2] E§3 A% 5 g EFA ZAE 2AFY

# Ivcreate --type raid1 -m 2 -L 1G -n my_Iv my_vg
Logical volume "my_Iv" created
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
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[my_Iv_rimage_0] /dev/sdb1(1)
[my_Iv_rimage_1] /dev/sdb2(1)
[my_Iv_rimage_2] /dev/sdc1(1)
[my_Iv_rmeta_0] /dev/sdb1(0)
[my_Iv_rmeta_1] /dev/sdb2(0)
[my_Iv_rmeta_2] /dev/sdc1(0)
# Ivconvert --replace /dev/sdb2 my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 37.50 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdb1(1)
[my_Iv_rimage_1] /dev/sdc2(1)
[my_Iv_rimage_2] /dev/sdc1(1)
[my_Iv_rmeta_0] /dev/sdb1(0)
[my_Iv_rmeta_1] /dev/sdc2(0)
[my_Iv_rmeta_2] /dev/sdc1(0)

1S o A o] A = RAID1 =3 252 A4
S AR FU-

=l

e Y BEoIN FAS wA sk e 2 2E

# Ivcreate --type raid1 -m 1 -L 100 -n my_Iv my_vg
Logical volume "my_Iv" created
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 100.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdb1(1)
[my_Iv_rmeta_0] /dev/sdai(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
# pvs
PV VG Fmt Attr PSize PFree
/dev/sdal my_vg Ivm2 a-- 1020.00m 916.00m
/dev/sdb1 my vg Ivm2 a-- 1020.00m 916.00m
/dev/sdc1 my_vg Ivm2 a-- 1020.00m 1020.00m
/dev/sdd1 my_vg Ivm2 a-- 1020.00m 1020.00m
# Ivconvert --replace /dev/sdb1 my_vg/my_lv /dev/sdd1
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lv 28.00 my_lv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sdai(0)
[my_Iv_rmeta_1] /dev/sdd1(0)

oh3 ol ¢ o] o7 A A5 AR 3] 3 Wl F A o]4de] RAID X5 A& & dFUh

# Ivcreate --type raid1 -m 2 -L 100 -n my_Iv my_vg
Logical volume "my_Iv" created
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
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[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdb1(1)
[my_Iv_rimage_2] /dev/sdc1(1)
[my_Iv_rmeta_0] /dev/sdai(0)
[my_Iv_rmeta_1] /dev/sdb1(0)

[my_Iv_rmeta_2] /dev/sdc1(0)
# Ivconvert --replace /dev/sdb1 --replace /dev/sdc1 my_vg/my_Iv
# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_lIv 60.00 my_lIv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdd1(1)
[my_Iv_rimage_2] /dev/sde (1)

[my_Iv_rmeta_0] /dev/sdai(0)

[my_Iv_rmeta_1] /dev/sdd1(0)

[my_Iv_rmeta_2] /dev/sde1(0)
3

Ivconvert --replace 8 3 & Al-&31o] 24 =2lo]|BE XA 5hAH HH%O]] oju] ALg-H
TetolB. o] F71 F 7 oA A ‘:E‘r°l‘ﬂ E @3eAe Ut dE
Iv_rimage_0 2 Iv_rimage_1 & 523 g EFo gom <t ?:]14‘3}

4.4.3.11. RAID =3] & 2HA4

LVMS RAID 2] 25l the 233 A 92 AFFith RAID 233 & Aol LE dolg 2
Aele 252 U3 Y BSo] ARAA RS A Zag v

Ivchange & & ¢] --syncaction &4 2 Al-835te] RAID 239 A4S A ZAFUL AAL == 5+
& AR A4 gl e AL Fohool o] HAN £E /15 AT B oA BeIth
T 2] 2710 whek AR & S P

L)

oe3 24y

flo

RAID =2] 2 §< 2agsle 9% 94

[

I Ivchange --syncaction {check|repair} vg/raid_Iv

2

Ivchange --syncaction repair Cryostat /raid_Iv Z¢/-2 Iv convert --repair
Cryostat /raid_Iv A4 3 543 71 5L 3 351A <54t} Ilvehange --syncaction 2
22w Gol A W= E7l§} Z.P%‘ S A1 &R . Iveonvert —-repair 242 v 2
%= RAID i=2] 2504 493 3AE B7/FP 5w AAHAF U

58



4%, CLI 98 & A}835lo] LVM &

A 2-& RAID scrubbing 22 x| 35}7] $13l lvs W& -& o] A raid_sync_action 2
raid_mismatch_count 2= F 7l 9] A £ 7Isd =S AU o]t == 71 2F 0 2 Q4
HA gy o8 2 =& EA Y o33 22o] Ive] -o wi /i E AHS-She] A A Py o

I Ivs -0 +raid_sync_action,raid_mismatch_count vg/lv

raid_sync_action B =l = raid 2§ o] 59 39 @Al $715 Aol EAAUh ohe 3 F sht
2 5 Y&

[ ]
idle: 2= 57131 #¢do] 4 (1)
[ ]
Resync: W& 27|l == A"l o/ F B¢
[ ]
Replacing a device in the array
[ ]
check: array inconsistencies 7 2
[ ]

Je
By
]
e
i
M
K
Je
By

raid_mismatch_count 2 == AL 2 T F A" BA X 71 IAE Y.

o)Al Ivs % o] Cpy%Sync W=7} A4} 2 272 ¥ @alo] raid_sync_action 4¢] A 43S &
=3,

lvs 3% %2 9] Iv_attr 2 =oli= RAID 228 22 AQa7] 918 71 A 7|71 AZRU o
B o) HE 9 =g 2Fo] He)E B oA the AL AU
[ ]

(m)ismatches+= RAID =
RAIDS] 137} A5 A ghe

(R)efreshi= RAID ¥ & ¢] 2X)7} @ F71 AP S-S Jehlin, A DL LVMe] 3] g o] &

S YN FANE AFT Ao TSGR AN A0 PFFUG =g EFL FAE HA
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Iy = F 9 FAE (1) AN F

AF& S = 9192 &)= (r)efreshedo] 71} A7) 5 A o =

A BET L FEFYAL.

ki

Ivs 3ol o & <Al 5 1] §-2 4.8.2%. “0 1 A =

RAID =222 5912 9% 1] 57]3 ¢ B2 W22} 2= 0= BF 25 veiol ¢
B0 = 5 LVM F3]o] 0] o2 1O 39]S 2292 & 7= gl t] ok o] 2 ola) o= LVM %9 0] =212
= SEg Ao g 5 gt

T 7 -

= . 27 A3 A FL 78 3lo] RAID =] BF0] 22

Argapo] G 49 & 2 H

Qo xjo
27 o] A8 7]

Ivchange 5 % €] --minrecoveryrate @ --maxrecoveryrate 5412
ol /O =& &g slo] &F7]3) ZYo] T+ H= SE=E Ao gt o]zl ot S

.

[}
--maxrecoveryrate = =[bBsSkKmMgG]

RAID =2] 59 o] 27 &5 433519 nominal I/O 3¢ tji 22 43 5] o=
Yoz AYFUT FojAF A SR o

= g0 Rate = wjZ o] 7} FA o gjgt 2
kiB/sec/device = 7}4 §Fjr}. HZ £x 2 00 2 Hgst0 vlol g5 =] gFeL o o] 5]l

[}
--minrecoveryrate = %=[bBsSkKmMgG]

P2 Y07} i 79

RAID i=2] #52] H2 %7 S58 43514 £7]3} 592 YO} B3
2 31 /1] ). Rate = W] 29] 2} §3]o] U] ¢l 29 90 = g Frioh F Al

ofE FH 2] FS I
7} A 35 =] go v kiB/sec/device = 7}-g g1}

4.4.3.12. RAID takeover(Red Hat Enterprise Linux 7.4 % later)

LVM-2 Raid takeover & =] ¢/ 3} = Z RAID =2] E&F= ot RAID A o2 G| =2 W
(e1: RAID 59 4] RAID 62 ). RAID = W72 vt o2 ] ¢7F &= 1o =] BFo gjgh &

=] A} Fo]7] 935 +9F 1]l RAID takeoverd Ivconvert = A}-& g}1]c}. RAIDO] ojf 6t 3 1
2f Ivconvert & A-§-3}f RAID =2] E5 & W38 sl= o A= Ilvmraid(7) o 77 & 5 o] x| & F= 34/ A] L.

o
g8

4.4.3.13. RAID *=2z] E# <% (Red Hat Enterprise Linux 7.4 Z later)
593 RAID -7 %] 5}2A] RAID =2] B2F9] 42 vgslg= L 9
= AEglo]Z 7] Wl AEg}o] 3 =) EgHH L]

RAID reshaping
RAID & o]o}-£, 2 E

7 gl A Sy

m gk WA g 7
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t}. lvconvert 3 3 2 A}1-§-3}o] RAID +=2] E5F 2 A1+ 5}+= RAID 2] 4] o] F B oo rj] ot }A4] ¢t v)]
&2 lvmraid(7) =22 5 o] X & FZ I A] L.

4.4.3.14. RAID1 =2] EF 4] /O 2}¢] A o]

Ivchange % % 9] --writemost & --write behind o 7] ¥l =Z A}-& 5} RAID1 =] B &F o] F=]<]
1O B¢ & AJo] & + A o]l gt v 7] W+EF AFgsl= F4L 57 25U

--[raid]writemostly PhysicalVolume[:{tly/n}]

RAID1 =2] &5 9] g3 & & 27| 2 ZA g1]r}. o] 2] ¢ EcJo]Bo] fjgt B 2l7]=
a3l @& o A G 7 G o] oj7) W& 4F5H 10 Y & Ecfo]Ho] H==
A gt} 7] 5 0 2= write-mostly 542 =2] ZF )4 A H &2] &) 5] yes= &
FHUT E2] 5 :n & FoF5}AL} it & X g 5] g del3]of write-mostly Fa 2Z ]
Ae 7 m]. --writemostly ¢l 7= 3 FF A F W oY XYL T Rlon =2 BF
o & Ee] EF tjs) 71 27] Y& o v dad 7 g

--[RAID]writebehind I0Count

718 o] 2272 EAH RAIDT i=2] 72 F3]°| 5] § 5= rs)d 27]9] A 78 |
HF T o] Gg 27 27]7} 5717} 5] Mg o] 27]7} g5 7] dol 74 FA o v e
B 277} AR HUT GHE 002 4§l 72 dgo] A 9A 2 Al A 9l 2 e 4
@e 7 5]

4.4.3.15. RAID =2] Z#(Red Hat Enterprise Linux 7.4 o] 3})ojA] ]9 =7] ¥ 7

RAID =2] BF L Y4 & g =2] BF2o 99 77]= /etc/lvm/lvm.conf 79 9] raid_region_size
o 7)) ¥l 5= gFo] Hu]c}. o] 7] 2 ZFL Ivcreate F 3 9] -R S410 2 Hol& 4= 941}

RAID =z] &5 4§ 2 -7l Ivconvert F 3 9] -R 5HE& AJE51o] 259 §9 275 vge
7= Y} o2 oA oAl =2] EF Cryostat /raidlv 2] <] 9 7] Z 4096K= ¥l F gl Fo] =7]
& w7 sl2lH RAID E#& 5738 oF g

# Ivconvert -R 4096K vg/raid1
Do you really want to change the region_size 512.00 KiB of LV vg/raid1 to 4.00 MiB? [y/n]: y
Changed region size on RAID LV vg/raid1 to 4.00 MiB.

4.4.4. 72 Y H BF 9Y
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2 A &<

r-]

Red Hat Enterprise Linux 7.0 & 2] 9] Z-¢ LVM-& 4.4.3%. “RAID =z] 2" o] &3 H gj=Z RAID
1/4/5/6/10-2 =] ¢l §1] o} RAID =] 252 F&] el 7} 214 5 =] 1] t]. RAID =] 252 8 FFE
of Al vk ¥ 3} 37 G 8l 3F = YA vF F I o] §o] HiFrEANA SAO Y5t + A v F oe]
3 EBFo] Hast G o] AHdo dFH gj=Z njg] | 2HE §Fo = BEFS Y5 oF g

=} 37
oj& o] fjzHE 230 = 7]E LVM 332 RAID1 LVM 33 2 W 3lsl= Wi o
oF 2} o 1] §-2 4.4.3.45. “v] 2] ZH LVM 33 = RAID1 F3] 2 w317 & FZ514A 2.

N
A Fel 29 o)) o] M2 %oz o] LYM v 44 B W §Fe 4Y
QLI selw el ojefe WEol MEES 7 Agirt. o] dlal 8 H U3 Flo] 47
N 593 o Fol A + AgrIc). o EAE YA ed Fe~E2] - ox] Fol=
X B gy wge dshe Aol Erri

=} 57
K2
LA
N
*ﬁ“ gzl 28] v YE LVM i=2] 252 Y45l 9o =Eo4 vz 4l 2dE 73
Q> o2 ujz] g d LVM i=2] B72 Yy A7 §dot 99 2 I3} 2. 22
N
Jﬁ' sl of 5}m & 2] 2E] 7} =535 o] o 57 lvm.conf 79 9] FF 752 Fe2E FF
o X & gyt 2ups) APk Frieh FEEE e G H BFE PP o
¥¢‘ X 553 “Fe2Eo4 2P H LVM =2 25 Yy & F=yAL.
N
R
N
(%
-
R
»
-
R

>
o
=
Ve
? Zej2Eo] v]e) g H LVM 252 J 55 Ze28 2 Fe 28 v]e olze)g 39
o
X

>

>

>

>

,‘i

.

v g H 252 44 o lvcreate 57 2] -m o158 Al§3la] vhE 6] o] 5] AlE 45 XF ] .
m1 2 X551 5j1je] v} Ay 5e X2 F BAlE(lineline 2] 57 51}2] HA1)E
YR ). mp A= -m2 E G 0] F A AP 0] 7 A|=ee] B 37 4HHL
.

g HEL e v]eE AFg s v]2] Y H 2] 5L Y§ L BFS 27]7F50 7] 7pHpo] E o]
o mirrorlv o]o] E&F Z5>.< 0:9]4] A A 1]l

I # Ivcreate --type mirror -L 50G -m 1 -n mirrorlv vg0

LVM ] 2= ZAF 591 FAE 7]E 2 o 2 512KB2] =27] Z i}t Ivcreate 5 3 9] -R ol+5 A&
sl X9 Z7]E v 7}blo] E 2 X G & 4= Q1] o). lvm.conf 5] o 4] mirror_region_size &3 < #H
Fopel 7]& G 27]F WH Y 7= A
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- 4

F =g 91Zzalo] Ajglo z Qs 1.5TBH O} & F& 2 v]a S 512KB2] 7] 2] 7
Z7)1Z2 WYY G 7 HJAsyo. o 2 027} R AFER= XY Z7]E JJE A o Z G
o2 Egof . §9 Z7]E FajX FoH LVM Y Yo] sHHZ f=E LVM FF =
=¥ 7 s,

1.5TBE 1} & r]2] 9] ¥ 275 A gs}7] 9]¢t dvk=] 2l X F 2 2 e 2}u}o] E 4]
nj2] Z7]& 7}p4] 9441 Ivereate '3 o -R Q12 A}E-519] s)'S +5 s 29 goZ vt
2HI 7 Agrio. o E Eo] vla] 27]7}1.5TB¢l 9 -R2 E X F & Ll v
2 27]7} 3TB2l §#-R4 & X & + A5t} v]2] 27]7}5TB! 57 -R8 & X]F
g+ s

o §%2 §9 27171 2MB?] r] 2] Y H =e] EFS 4Y

1,

T

I # Ivcreate --type mirror -m 1 -L 2T -R 2 -n mirror vol_group

v &7} YA HE v)e <] 9] o] E7]FF ). tf % v]e] 715 249 Zp FI]5F Zz s Lo Alzho]
22 2€ 7 ATk A A58 B2} gl A 12 & phes g —nosync ¢15-E X g st A vl
A A9 27] £7157F Basi] $eg ed 7 gk

LVM:2 r]2] 5= n]2] 9} &7] 81 5= § 9 S F5 ol b] AFg ol &2 225 77 Al 7]#

Fog o] 2= r2Fo FAHEZ LY Fox FrHez g A|=Ho] A PFEHAY T&

& gjroj o2& oA 7131 g B 27} gl o gl o] 227} --mirrorlog core ¢155 AR5} m

Zelo] HadlEF XYe 5 Agr). qapA] F7F 272 P o] ot B YLe A A A A v]EE
P B & gjropr} oA & 7] 3ps) oF g ot

= 9> EF 27 bigvg oA vl Y
-
=

=2 BFS Y. =] BF9 o]F2
ondiskmirvol o]z G2 o]z 7} 9l 1] . 2 =

Z]7} 12MBo] ] 1] 2] 225 2o $3] F1 .

L4
=
iza

# Ivcreate --type mirror -L 12MB -m 1 --mirrorlog core -n ondiskmirvol bigvg
Logical volume "ondiskmirvol” created

nj2] 22i= v]2] BApE o] Yy 5= FA] 9} W FA o 44H . 221] —-allocS A1}
mirror leg &= 3119} & o FA o ve] 225 YY & 7 g, o] 2 Q] § & o] A& 5 AX v
e ZTE AT Yol v EE e 7 sy

o §%2 nje] 227F nje] 22 5 sffe) L e FA o ]2 2271 @Y vl ol o2 Y H =2]
EFS YY I o] g EF 272 F He] FAZv 7 YFHU . o] %2 Cryostat 0 & 27
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_|_
¢

e

of mirrorlv 2}= 500MB £-F < &% g1/}

o

I # Ivcreate --type mirror -L 500M -m 1 -n mirrorlv -alloc anywhere vg0

27

F e/ 2E Y o] 5 AFgol= F- vl 22 A8l A Fe/2g IDIF R ¥e F
2/ 2E == F dA oz gy, njelk] Fel2g vja] 225 Hgor gAE Fo=
El 9] 319 F§olx] AF&E + A HE IDI} 7}3 Fe Fe]2AE =7} oja] 220 o
A28 7 Q= P Fel 28 bl ol R E FF Qlo] Al s T sy o8]
—disturbedo] = Z x}& +73 29 (repair)= 2 5 <] g1l lowest-ID 2] ~E &=
7} bja] 270 gjst HA 2 FAolS YoM g o] A|ZFFH Y O(OE =EoA] 22
of tf g A2 7} L o).

rje] g d vl2] 225 Y5 H —-mirrorlog v]2] ¥ H ol+F A F e + AFH. o5 TS F
# 25 bigvg oAl vj2] Y H =] EFE Yyl ==2] EF2] o/F2 twologvol o] @l v]z] 7}
s BFL Z7]7F 12MBo] 2 o2 2 2= z} 227 W x 9] FFx]o] HAE o] Q1]

# Ivcreate --type mirror -L 12MB -m 1 --mirrorlog mirrored -n twologvol bigvg
Logical volume "twologvol" created

7 vle] 229} npE7px] 2 Cryostatcreate g 3 <] 919] 9] ¢1+F AFE-51 —-alloc £ 418319 r]
2 HEX] o U FANA 58 rje] 225 Y& 5 A5l o] 2 2 Yo Aopd 7 AA
z} 227} e gel i Wi o] PAo] Bad Y= E 9 7] YA fles F Pk 5 vje] 2
ZE Vs T Aeyo.

v)el 7} YA HE v)e <] 9] o] E7]FF ). tif % v]e] 715 249 Fp FI]5F Ez s Lo Alzho]
22 2E 7 AT A A5 BRI} gl A 12 & phes g —nosync ¢15-E X g st A vl
A A9 27] £7157F B o] $eg ed 7 gk

ve] o] B 220 AE G FAFAIE T FA G FAL AFG 7 dgr k. 22 5 05
of A 5§l E G 22 WA G ] 2=0) § 5] 19 Y eIE A Gk LVME g F ol
G} PG £AE )& B2} &k @] FEHE U8 b0l B BFo] YIH F
ojr] P B2 EoH F2] F ZZaEL FAH .

v FEL 0P FL Gy =279 g ojefE AlESlo] oY H =2 BEFS Y. E
2 Z7]7F 500MB o] 2 mirrorlvel= o] &2 mirrorlv o] ] E& 25 Cryostat 09 4] A 7] {1]}. o]z
° A WA Zdo]i= F X /dev/sdal o] 3z, v] 2] o] = WA= /dev/sdb1 g =]o] gl on njz] Z 72+
/dev/sdc1 9] Q151 ]

I # Ivcreate --type mirror -L 500M -m 1 -n mirrorlv vg0 /dev/sda1 /dev/sdb1 /dev/sdc1
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s §E2 Y rj2lE Algelo] r]e] Y H =2 EFS Y¥ e 52 =Z7]7F 500MBo] 2
mirrorlvzl= o] & mirrorlv o] E-& 255 Cryostat 0] 4] A A g1 c}. oj2]<] 5 vl Zo]= FA]
/dev/sdatl Z-=] 2] 0] 4] 4997} =] 3FH3F & o 02 E] 49971%] ¢ 1]}, o] Z 2= F 3] /dev/sdb1 <] 29 0
ofjA] A]Zps}o] o2 2 2= F=] /dev/sdel o] ¥ 9] 09]4] A ZF ot o]:= 1MB Extent$/1]}. x]g €
g Fgo] ojr] gH F FAIFU

I # Ivcreate --type mirror -L 500M -m 1 -n mirrorlv vg0 /dev/sda1:0-499 /dev/sdb1:0-499 /dev/sdc1:0

=7

AA R ojege G =e EFeZ g+ s . vje] 5(--mirrors X)9} =~E
2} o] = (-stripes Y)E &4 o Al 7+ FA7FAAE v]e] AP Y HH

4.4.4.1. 02 YA =2 25 5 3§

Ivm.conf 512/ 9] activation 4] o mirror_image_fault_policy & mirror_log_fault_policy = 7] ¥
FE AFg 1o FA] oF WY Al ]2 P H =] B0 FESE WAL JIg 5 dgr]r). o]z e v
A v & A7 5= 4gsH A=A deto] i FAE Al glo] AP seElz gl o]z
gt oA W} 89 HES 4FHE A2HL Aol Qi FAE A A M A F7HE FFetad]
do ¢ A E A5tz G o] FHL wAE g5 FAe 3} 32 FFE 7 gl G2 A
7 3 A g 5.

7] ¥ 2 o 2 mirror_log_fault_policy = 7§ ¥ 4=i= allocate = 4§ §1]t}. Zz9] o] F 2 AlgslHH
SrrtmEr 5 I AYPEPS Fa& 751 YgHE 7] 7 g A7 =5 o] LS 5
W 22 PR e 2e] ] 225 ARgs)e] oje] 7} WdF . o] F¢ rlele & &3 dEE 7]
o 5}z A F 31X e n] [ vl 7} oAl &7]sHH .

7224 0 2 mirror_image_fault_policy mj ¥+ & A A s1E% 49 Frh o] §32 A1 te
mj2] o] ujx] 7} A e ot Z - tpr] ] BAREO] st Q0w mjef s} v 5 A gL FA = WaH T ]
2 FA o) D LEF o] §AL HF G E re ) FAE A E7FA} P o) mE ZZ A~
ol A7t G 9] vl S 53 i)
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¢

=} 37

LVM mj 2] o] g ¢ 77} By s} 2974 H77F = Fd. A HA A= doA et
FAE A A= AYH) o] 2 Qs vle]7l JF FAZ Fo]l& 7+ Asvd. FHA G
A= mirror_log_fault_policy = 7)] ¥l =7} allocate =2 &g H 77 &5 oF A E LA 5}
=AY 2z} g E GAE ARE T 7 2= P AT e] JFRF ofd vja]ofA] F ¥
H A7} o) ol ALg 5 A 59l FAE de e ML glgr]d.

LVM ©]2] @ 7oA &2 2 B af= W o g o A & &> 6.2E. “LVM
Mirror &3] o 4] B 7" & FZ 51 A] 2.

4.4.4.2. 71 E] 4] Off aRedundant Image of a Mirrored Logical Volume

o2 g H =e] BF9 58 o]ujXE Halolo A =] BFS 7T 7 AsH) ojp|AE £}
2] ¥ Ivconvert g g °] --splitmirrors ¢l +Z Al-§3}of 238 58 oju] =] =& ] F g ). FEF ] --
name ¢l+E Al-& 5} newly-split-off i=2] E# 2] o] 5& g3 oF it}

0} 3§32 o2l g H =2] EF Cryostat /lvoj 4] copy 2}= A +=2] BEF 2 2L 4 == &
#Foll= 7 /9 ]2l ge2]7F st o] oA LVM: #23 g = Mg g

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

I # lvconvert --splitmirrors 2 --name copy vg/lv /dev/sd[ce]1
4.4.4.3. r 2 Y H =] 33| 27

Ivconvert --repair F 3 & AF§-31o] fj== 27 7 vle]E 7 5 g 22H vj2] 7} 47
H Y8 = oz . Iveonvert --repair g %2 A| = H o)A A o FAE WA FX| of LE e =
o2t ¥ @ E 1 o
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ZFZEZ A7 ve] o]r] X9} n]a] 2 79 gj gt 0= g A F L A5} H --use-
policies ¢+ X]7g 5l Ivm.conf 12 2] mirror_log fault_policy oj 7l ¥l +2 <] g H ZF =]
A gH2 A1g S+ A

4.4.4.4. v P E 2F 74 WG

Iveonvert g% & A1g-s}o] =2] EF ] £8d rjg] +& 2] Y 7 g o]F &4 7]
E’El BHNA DG BF B A EFNA vje]dd BFCE =2 BFS WA st o] ¥
& AF§- 51 corelog o 22 7]& =2 EF9] 0= v]2] v AA+E A7 75 Agr.

4 252 HYH BFoE UBG o /= 257 v]e] JFLE YLD 5, BF 257 2]
#ﬂﬁﬂﬁzszuU%%z/zgﬂw¢wu#

vje] g2 e} EEH Fp LVME 25 S5 33
28 = e = 3} legE & A 31 ¥ Ivconver:
“LVM Mirror &= o ] 552" o A] A & H .

°ﬂ.

B Foz vgeld vz 5 glo] Bl A% A
W52 Agale] v E BelF T o] H3i=6.27,

~

g 99

Mo

419 =a] EF Cryostat 00/lvol1 & o]z 3 ¥ =] BF o Z vy,

I # Ivconvert -m1 vg00/Ivol1

ek

| =4

A

Mo

r] 2] g€ +=e] E# Cryostat 00/lvoll £ {1 % =2] B#F 0= pes]o] rjz] HHAXZ A

I # Ivconvert -m0 vg00/Ivol1

o} oA oAl = 7] & =a] EF Cryostat 00/lvoll o &7} o] 2] Bl 7L F7}gH] ). o] of o A]=
Ivconvert F g o] BFS F 7f9 nje] HHX 7} Q= BFCZ WP F EF 749 Hogsd.

# lvs -a -0 name,copy_percent,devices vg00
LV Copy% Devices
Ivol1 100.00 Ivol1_mimage_0(0),lvol1_mimage_1(0)
[Ilvol1_mimage 0] /dev/sda1(0)
[Ilvol1l_mimage 1] /dev/sdb1(0)
[Ilvol1_mlog] /dev/sdd1(0)
# Ivconvert -m 2 vg00/Ivol1
vg00/lvol1: Converted: 13.0%
vg00/lvol1: Converted: 100.0%
Logical volume Ivol1 converted.
# lvs -a -0 name,copy_percent,devices vg00
LV Copy% Devices
Ivol1 100.00 Ivol1_mimage_0(0),lvol1_mimage_1(0),Ilvol1_mimage_2(0)
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2

[Ilvol1_mimage 0] /dev/sda1(0)
[Ilvol1l_mimage 1] /dev/sdb1(0)
[Ilvol1l_mimage 2] /dev/sdc1(0)
[Ilvol1_mlog] /dev/sdd1(0)

4.4.5. ® ZZ 6] XY H =2] BF 4y

2] 2o H Z2A Y 7 i o & Bl A8 s d 39 o nn 2 e BFS 0E
M”"L/’?f W Z 20X S AFESHE # Foef= o7 3 2B A 2L #8] g 7 gler, "I/éfﬂl
AL B 9] 7] 37 I At 2l g A EeA o] 2] 5o A

& o 5o @Pelr] fJal W Eol G H 7 A= FAE YL 7 G 2B R FHE V]
_Q._ggo_xl oz g5l oot o Hl L FF o= 3 9]

b1 74

o] Aioji] = X ZZH| XY EH 2] EF2 JA 517 pix}o/.__ O] Al 8l= 7] 2 aoi
o w3 &G LVM H 22217 2 e 2] 2o e LVM
2 G E] LGl e AT ]-§- vmthin(7) 25 5] E FE A2,

37

Fe)2E] o] = W BiFo] A HHA g thin £7 25  2F2 51}
Z2 A w s 55502 g4 55 o]} g,

o 2FL PP g FYL FIF

Cryostat create 5 5 S A}-& 3l BF 252 ¥t

2.
Ivcreate & & 2 Al-235}<] thin =2 W4 gfL]].
3.
Ivcreate 3 32 Al-§& 3} <] thin Z9] thin &2 44 g1
Ivcreate 5 3 9] -T (== --thin) /2 Al&5lo] § ZE2 5= #H BFL JYJT 5. 9o 93
2 Al 319 Ivcreate 33 29] -T 542 Al&314 a5 °// thln Z7 thin 252 A A5 5% 5]

1.

o2 332 Ivcreate 3 3 2] -T 5412 A1-&5}o] EF 24 Cryostat 001 o] mythinpool o] 2}= &
2 Yy g o= =277} 100M""—/’:/1 o] F0 FS YR E F Z7]E A F & F g
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Ivcreate 5 % o] -T 542 ol4+Z A1-& 351 5]}

2 F .

of,
ol

o] NGt h2 oA YH T FA 5F

# lvcreate -L 100M -T vg001/mythinpool
Rounding up size to full physical extent 4.00 MiB
Logical volume "mythinpool” created
#lvs
LV VG Atir LSize Pool Origin Data% Move Log Copy% Convert
my mythinpool vg001 twi-a-tz 100.00m 0.00

= 3 Ivcreate g % 9] -T 5542 Al-§3lf # = Cryostat 001/mythinpool?] thinvolume o]z}
EFS YYgU. o] F7 7Y 271 E RS} o] F EF ol FHOG Z EF MY 27]E A

# Ivcreate -V 1G -T vg001/mythinpool -n thinvolume
Logical volume "thinvolume" created

#Ivs
LV VG Attr LSize Pool Origin Data% Move Log Copy% Convert
mythinpool vg001 twi-a-tz 100.00m 0.00

thinvolume vg001 Vwi-a-tz 1.00g mythinpool 0.00

2 H &2 |ycreate & % o] -T 5412 A& 38lof Ivcreate FHol] Z7]2] 7} =2 7] o4&
o} &g F9j thin Z37 thin 5% *J’ J oFl o], o] F 52 B z5 9] mythinpool o] 2}~
4 3l32 8 g 2 thinvolumeo] 2l ¥ BF = 4% 2#L/I:/l.

S E
£2 g

X
HEL

# Ivcreate -L 100M -T vg001/mythinpool -V 1G -n thinvolume
Rounding up size to full physical extent 4.00 MiB
Logical volume "thinvolume" created

#Ilvs
LV VG Attr  LSize Pool Origin Data% Move Log Copy% Convert
mythinpool vg001 twi-a-tz 100.00m 0.00

thinvolume vg001 Vwi-a-tz 1.00g mythinpool 0.00

Ivcreate 3 % 9] --thinpool v 7] H+E& 2] g 35l thin & ¥ & +% 5. T 547 2] -
thinpool v 7§ W =0l = 4§ 3¢l thin pool =g BF9 o]F9l A7} E 2. o A oA =
Ivcreate 3 % 2] --thinpool mjj 7)) ¥l +Z ] 5l o] EF 25 mythinpoolo] mythinpool o]z}= thin =2
Y. o= 277} 100M%’L/’:f-

# Ivcreate -L 100M --thinpool mythinpool vg001
Rounding up size to full physical extent 4.00 MiB
Logical volume "mythinpool” created

#Ilvs
LV VG Attr LSize Pool Origin Data% Move Log Copy% Convert
mythinpool vg001 twi-a-tz 100.00m 0.00
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¢

F22 27] 8 A& 51 5 I E2 A& E

r=

[ ]
I 27]7} & ¢ o Be meHoE s} Hasin] 45 o] A el HA vk 2yatd] o 1}
FHAEEES AFFU
[ ]

7% §2 2] vjEtEo]H Z5e] § HadA v 2Yske 8 B840z v

LYM2E= 3=z 27]E 023 72+2 yra) o 2 A2 ol

ZlE Aoz LVM:& 64KiB F =2 Z7] 2 A &5l # & ojelgo]E] Fx]9] 43 =Z7]7F 128MiBE =
Aatel e soj ol mal meto]E 277} SFEH Y o2 dal YR Z F2 27] gro] WA H
AP R ALEo) FEH ] DojF 5 Aier]). o] F+ FZ 27] B 1 Z wgHo]H 27]7} 6 1} §4
o],

2.5 o5 27]7} TiB ¥ 9)9] F¢ Fuj 218 5= Fu 27]9] ~15.8GiB W e} o] E] =27] 5 A1-§-5F
2 27 ATl 2} §2 27 E AL T 221} o] EF v]o]E 27]E g} 52 §2 277}
e ¢ meHo)g 27 & &8 4 gl

Red Hat& 7] 2 3= = 7] Z A}-&35l= Fo] ExLr) F= Z7]7) 12 27 of
epe o] Ef o] B2 ¢ F7ko] 1 FH BFolA HoJEE wHE 7 QL Th 2] BF
2 BB ste] vjepH o] e E-Fo] el 15 3] ol Y HAF YHH 2k
2] A7} BFE A=A ol # FL 83 & F=2 27] 2 HF 5o vt o]

o] FE51R FEF Fof g

F YYo= 2Eclo]F o] x|l O FH2 F 7<) 64 KB =Ec}o]Z 2] 256 KB 7] 2] F =
FZ 7] & AFg o] BF 25 Cryostat 001 o] = o]z}= 100M ¥ =2 4% gF1]c}. =t 1T thin volume,
Cryostat 00/thin_Iv & 4§ g1}

I # Ivcreate -i 2 -1 64 -¢ 256 -L 100M -T vg00/pool -V 1T --name thin_Iv

Ivextend 332 18314 thin 252 2718 88 5 et 221} # o] 278 £ 5+
gley .
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o2 932 -2 100ML 3335t Z7]7F 100MQ] 7] & #l Fo] 27|15 F4 3]l

# Ivextend -L+100M vg001/mythinpool
Extending logical volume mythinpool to 200.00 MiB
Logical volume mythinpool successfully resized
#Ilvs
LV VG Attr  LSize Pool Origin Data% Move Log Copy% Convert
mythinpool vg001 twi-a-tz 200.00m 0.00
thinvolume vg001 Vwi-a-tz 1.00g mythinpool 0.00

72 249

,

"
T
O off

Z] BF7 o7}z 2 BFo] o] =2 Ilvrename © 2 ¥ 7 5132, lvremove Z EF 2 A
Fol gjst JHZ Ivs 2 Ivdisplay 3 3 o2 ZA & 5 &1}

g T

X
9
5
o
1

Z]E = o = |vereate 5 -2 322/(Pool_LV_size / Pool_LV_chunk_size * 64)<j ujz} thin pool<] rj
Elto]E =2] BF2] Z7]|E . 2 771 EAY H Fo gjol FFZ Z 7|7} Fo B )59
# Fo] Z7]7} ZA F7}e F o2 o 3y=H= F-2 Ivereate F % 9] --poolmetadatasize vl 7 ¥l +E A&
afo #l Fo] 7]z Sjof g 5= Qls ]l # 2] metadata =2] E& o) X]¢H= 72 2MiBoj 4]
16GiB A}o] o] # 9] 1.

Ivconvert 3 % 9] --thinpool wj 7] ¥l & AF§-3}of 7] =8] BFS ¥ F EFo= Wad + 5
o 7]& 2] B5S H F BF o2 Wasl= F- Iveonvert 9] --thinpool w7 H 52} g7 --
poolmetadata 7)) ¥l 5-Z A}-§- 5] 7]&= =2] BFS # & EF9 vglh o]y EF 2= Walsof g
.

7] w1},

Lo~

05 A A oAl = EF 27 Ivl 9] 7] & =2] ZF IvliL thin F 2HF°0 Z Walsl v BF 27
Cryostat 001 o] 7]= =2] B#F Iv2 & &5 # F EF#9 metadata 252 2 ¥ag]].

# Ivconvert --thinpool vg001/lv1 --poolmetadata vg001/lv2
Converted vg001/Iv1 to thin pool.
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b1 74

LVMe ¥ =2y d 2ye A g, # =2y d 2yt 25 45 o
ol AA o -2 4.4.75. “x 2] A H A EF YN FEGYAL.

Ivcreate ¥ 9] -s Q145 ALgojo] =¥tk #HE Yoo =¥ 252 & 7 AsH -

37

LVM 22 2ol 269 == dyro) 2] 257 Fei]eh. 2o 26 25 250
A 2R BFL YY T 7 Gk 221} Fe2H Y u] BFA LHE dlo]E o
o1 YA} = FP RiFS FHA0R Y L 2YRE BE 7 AF1IT 5
LS S SO At ig] BFL BYFE GO et A U §L A7, “FH2E]
N w=EoA] 2] BF By L BEFYAL.

o] 2] g d =] B A LVM =¥ 3ko] 2] ¢lH 1 .

2542 RAID i=2] 25 9] s <] 91H1] ). RAID i=2] £5 §4o| tje 4 5 1]
£ 4.4.35. “RAID 2] 25" 2 F=HA 2.

LVMo)A] = g3 259 Z27]9) 7ol 828 Wgeo]Hr & 2k BFE vs 7 dfth o
AR 2 2R BFE APl A8 270 Do vFn 2 2y BFS YYF .

TEFoz 2HAEFS FYI FY FE s AT FY T 2HAEEF Y3 Aol g g A
Al et &2 4.4.20%8. “i=e] EF FY3}] Ao]” & FEFHAL.

2 g o /dev/vg00/snap o] 2= Z7] 7} 100MB9] =W Ak =] BFLS YA o). 22w
/dev/vg00/Ivol1 o] 2}:= gl =2] B&F9] =] sko] Yy Foh geff =a] EF) 7Y A2 o] ZgHe
- e 7Y A| =g o] A% YHo] ExX = & F Y A|2H o] FEl =z o] QA 25fo] W o)L A s)]
flal /)< tj g gl 2] o snapshot =2] B#F& vl E T = 151

I # lvcreate --size 100M --snapshot --name snap /dev/vg00/Ivol1

2k =a] 252 Y43 F Ivdisplay 5 F o 4] origin #& X 5)H BE YAk =] B 55
7 &S SE(EY E= v EY)t Zgd =] =5 FY -
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]2 of Al o A] = /dev/new_vg/Ivol0 =] E & /dev/new_vg/newvgsnap o] 45 H =2] Z&F
/dev/new_vg/ivol02] ¥ e] = Hoj51]r.

# Ivdisplay /dev/new_vg/Ivol0
--- Logical volume ---

LV Name /dev/new_vg/lvol0
VG Name new_vg
LV UUID LBy1Tz-sr23-0jsl-LT03-nHLC-y8XW-EhCI78

LV Write Access read/write
LV snapshot status source of
/dev/new_vg/newvgsnap1 [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

2R oz lvs FHL B BFF AIE 59 WA BFo] dx wi2g 2 ZAgL] ] oL oA
A= 2@ A BF /dev/inew_vg/newvgsnap o] 44 H =] EF /dev/new_vg/lvol0 & Eg}5}= A] =8
9] lvs FF o g 7]# 8L Hojwi]o.

#Ivs
LV VG Atir LSize Origin Snap% Move Log Copy%
Ivol0  new_vg owi-a- 52.00M
newvgsnap1 new_vg swi-a- 8.00M Ivol0 0.20

AWAES pI B BFo] WHH njaf Z7]7F FIF5lEZ Ivs FF L AFg5)o] =
WAL B g o] WP 2o gy]x] oz mi]E 3 sla] Y] FE=Z 5l= Aol F2FF
L)} g o] Bl AL ] gro HHBoj 3t s27] 2F9]L AWAFL £ R] T =] QF 7 Al 3~
3lx] Zal e Z 100% 7= 3} Y= 2 Ako] g1A 5] &= FH 1]l

23S )5 A S u] PR Y. 2V G O] of 2 EH Y A 2HLS A 2 np 2 E s A5
o] glo] v} 2 E X Fo] Hi23 g BH o F Y A2d 0 FE BT 7 Q1. &g lvm.conf 7}
o/ o] snapshot_autoextend_threshold 5412 x| g & 5 5] o] 3541 AF&31H L}ojx] ~YAF
&7to] o At vjere Z Fo] & gjojr] AP AES ApE o2 e + Q. o] 7]5E AR5
2 BF 250 @95 gL 37 glofoF g
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LVMoA] &= 213 2-59] Z27]9} 250 828 vepe]o]HE T 2 ~¥ sk 272 v 7 gFr . v}
FAA 2 2 AE A e LAkl D29 Hof AN 7] o] 302 AYAEEF 27]E 24
Ferr]r. 2yako] AEL B HEE 85 27 FAFHE AE G2 fa H o] ¥ mHYHA &

.

snapshot_autoextend_threshold & snapshot_autoextend_percent &7 o] gj st g #+= Ilvm.conf
7Y 2}F) of A 3*H ot Ivm.conf 7} of g] ot A 6F 1] &> F5 B. LVM 7% 72 & FZE5FHA L.

4.4.7. A ZZ 6| X JH AHAE BF Ay

Red Hat Enterprise Linux= # ZZu] x5 A~ WAk BFo ] g]c), #]l AYAE B Fo] o]y o
A 5t AFFol] o 31 RpAY SF ] £-2 2.3.6F. “H ZZB] A H AP A BFT S FEIHAL

FF37

o] Aol = ¥ ZZH| AP H 2P BFS Y52 g5} b AHg s T]E
Fo djaf EFgo LVM @ Z 28] Xy 2 @ ZZ ] x]'YH =2] BFo] = LVM Y
3 @ 2 g2 E] A& o] O 6} 2} 5F 1)) &2 Ivmthin(7) = 2 5 o] 3] & FE5FHA] L.

thin 23k 252 Yy e o) 2F 27]E g 585 5]} size wj 7 ¥5E =19 5
B Y5 YRS W 2Ysk B o] o] o] e E X sl fl ¥ F2 AEHA &
&1/} o] & 5o Ivcreate -s Cryostat/thinvolume -L10M F &2 ¢/ 2 EF o] thin ZF
ol o= ® 2HARS AY 1R g5

W 2§ Ze A E A8 BF B d Z2u YA e A8 27 fs] 45 5 2

Ivcreate 5 % 2] --name 58S Al§5}o] AWM EF] o]FL AT + s o2 FF2
mysnapshot1 o] 2}+= # = Z 8] X g & =] E 5 Cryostat 001/thinvolume 2] ¥ 3Z Z v] %] & <Ak
EHESs Yo

# lvcreate -s --name mysnapshot1 vg001/thinvolume
Logical volume "mysnapshot1” created
#Ilvs
LV VG Attr LSize Pool Origin Data% Move Log Copy% Convert
mysnapshot1 vg001 Vwi-a-tz 1.00g mythinpool thinvolume 0.00
mythinpool vg001 twi-a-tz 100.00m 0.00
thinvolume vg001 Vwi-a-tz 1.00g mythinpool 0.00
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H EZH) AL A G = 2EE K] BE o} SEe A EL B Y} & F
©° o =]

L2)7] X o= A o] 27t thin £5F2] 27] 330 g G4 & &2
ZGFYA 2. 4454, “H ZZH) A JH =] BF Y

UNI mlo

TEHoz 2HREEFS FYI FY FE Sl AT FY T A EF Y3 Aol g g A
Al et &2 4.4.208. “i=e] EF FY3] Ao]” & FEFHAL.

ZZ O AR g2 o] BEFO] W Z2ZH| A YH WS YY T T AFg. ZZH]| A Y]
FL =] EFL H F o gEo] YR Feormz o7 gl o]zl v gy}, o] JE BFL =y
FoA = W Z 28X Y H of 2] DY BF A AFE I I E T ey ¥ Z28] R dH 2
o] Y& mf 97 fE> v]FY o] g]7] HE o] oF gt

97 gE o] # ZzH] A H 2y skS 445} ¥ —~thinpool s§-H& 2 g s o} gl e} o2 FE>
9] 7] - H] & EF origin_volume 2] %l ~YAF BF2 A4 g1} thin snapshot EF2] o] &
mythinsnap ¢J1jt}. 2@ 0}.& =z2] EF origin_volume & 7] thin pool Cryostat 001 /pool 2 A}-&
g EF 27 mythinsnap °J 4] thin snapshot Z& mythinsnap2] # 2] g o] il ¥ EFo]
2P EFI YT EF 259 ojol sl 22 g =a] EFS AII ) EF 252 AIF 0}

S5k
I # Ivcreate -s --thinpool vg001/pool origin_volume --name mythinsnap

s B3 gdo] A HA YA EFO] F A ¥ ZZH| Y AP EFS YIS 7 G
I # lvcreate -s vg001/mythinsnap --name myZ2ndthinsnap

Red Hat Enterprise Linux 7.2 4] = Ivs % 2] Iv_ancestors ¥ Iv_descendants ¥ 7 Z =& x]7g
ofo] ¥l 2 A =] BEFO] HE Y9 IJ5 Y o9 JEHF FE5S ZFANY T Ug .

o A A oA :

stack1 & E#F z75 Cryostat 001 o] g2 EF ¢/
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stack2 = stack12] = AFQ/L]].

stack3 & stack22] &~y AFQ/ L] ]

stack4 = stack32] =y AF¢/L]].

7] E}:

stack5 = stack2e] ~yjAko] 7] = gFijr].

stack6 = stack52] = AFQIL]].

$ lvs -0 name,lv_ancestors,lv_descendants vg001

LV  Ancestors Descendants

stack1 stack2,stack3,stack4,stack5,stack6
stack2 stack1 stack3,stack4,stack5,stack6
stack3 stack2,stack1 stack4

stackd4 stack3,stack2,stacki1

stack5 stack2,stack1 stack6

stack6 stack5,stack2,stack1

pool
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=} 37

Iv_ancestors 2 lv_descendants Z E o] = 7] & 24 o] A E X vk A o] =7l 3}
Zo] A AH G AAE F&o] FHEHA FFU. o F F0] o] HF YA =2] E
# stack3 & A A 51d oS- 5.

$ lvs -0 name,lv_ancestors,lv_descendants vg001

LV  Ancestors Descendants
stack1 stack2,stack5,stack6
stack2 stackil stack5,stack6
stack4

stack5 stack2,stack1 stack6

stack6 stack5,stack2,stack1

pool

—z2/1}] Red Hat Enterprise Linux 7.3%]4]+= A A € =2] &< F5 ]2 FA] 1=
F A 2dS 748 4 gl o] lv_ancestors_full ¥ Iv_descendants_full 2 =% <]7g 5
of 3)'T EFES Xl HA S5Y ANES ZA G 7 g 7| F =] EF 74, %
A 2 A A o] O 5 2}A] G U] §-2 4.4.21F. “+F @ FA] =2] £ (Red Hat Enterprise
Linux 7.3 ¥ later)” & &35l A] 2.

4.4.8. LYM 7Y A] =2] ZF P4

Red Hat Enterprise Linux 7.1 & 2] = ojJA] LVMZ LVM FJA] =] EFL &8 gl FJA] =]
252 WE 25 Y (o): SSD =e}o|B) 2z 7 H 2 i BFL A AF A HE =] BF
o A7 AFE = BFES A gl H 2z =8 2] BF H5S FYAHYL

LYM 7§ g2 o2 LVM i=2] EF 75 AFE e o] g 25 dd =] 52 Y

ol 210]oF gt

Mol
g
i
N
Ty

origin ==2] & - 2 =2 =2] EF

WA &F

=2 EF - WA b o]E =] EF3} YA Ve o] B <=2] EF o] 2}= 7 e FA]
2 7YH 3 mE

= BF
A HOIE =] BF - A E i=2] 2570 Ho]E] BEL Fali =2 BF

HA] v EFE] O] E] t=2] BF - A F 2] B-Fo] MeE] o] Bl 7} EgFH 2] BF(ol: €=
2] BF Ei AA G0 2] BF)o tlo]E] BFo] XFH JAE X F o= AF G Y
1o
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| =4

78

cache =2] £ - origin +=2] B#F3 7| F =2] BFo] Zgd =] EF Y} o]= o
ot A BF 7Y 225 fadfsls A A Tts o §A YU

S FRJoJ A= LVM 7Y A] =2] BFS Z¥ g

L@l g2 BFET WE 22 o] EoH BF 2 v o] dlAoA. [dev/sdel 2
=@ g olu] [ev/sdfl & W2 F|o]n] 7 33 wF 25 25 VG o EFFrch

# pvcreate /dev/sde
# pvcreate /dev/sdf1
# vgcreate VG /dev/sde1 /dev/sdf1

origin 252 4§ gl o] oorl= =27]7F 10GBo] 2 =2l E=&] EF ¢l /dev/sdel =2 +*
HHIvals dE EFS Y.

I # Ivcreate -L 10G -n Iv VG /dev/sde1

HA F =] BFS PP o] A= EF 25 VG 9 JEo mE FX|
/dev/sdf1 o] cpool o]e}= FYA] F =] BFL Y g} o] FE o] Yyl A F =2 &Z
#2 =4z 7Y A] t] o] E] cpool_cdata ¥ =7 7l 7 A] v E}t]] o] ] cpool_cmeta = % H 1 }.

# Ivcreate --type cache-pool -L 5G -n cpool VG /dev/sdf1
Using default stripesize 64.00 KiB.
Logical volume "cpool” created.

# lvs -a -0 name,size,attr,devices VG
LV LSize Attr  Devices
[cpool] 5.00g Cwi---C--- cpool_cdata(0)
[cpool_cdata] 5.00g Cwi-ao---- /dev/sdf1(4)
[cpool_cmeta] 8.00m ewi-ao---- /dev/sdf1(2)

gt 742 F-¢ A A g o]E] <} FYA] vjE}Eo]E] i=a] BFS o= Yy O E
T2 WA F =] BEFLZ FF6oF & 5 o). o] o g gt XA o ] &2
Ivmcache(7) =& 2 7] o] x| & FZ 5} A] L.

A E iez] BFS A 2] Bl dA] A 2] BFE T JYH A
A2 A 4] o] BF L AE o] BF o] £L AFEFLTh origin =2] E-F2 27 o] Fol
_corig 7} #7E #2747l w=2] o] Hrith o] WEe glojHz 7YY 7 AN v WY
Y= FolaoF Fr] .

# lvconvert --type cache --cachepool cpool VG/Iv
Logical volume cpool is now cached.
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# lvs -a -0 name,size, attr,devices vg
Ly LSize Attr Devices
[cpool] 5.00g Cwi---C--- cpool_cdata(0)
[cpool_cdata] 5.00g Cwi-ao---- /dev/sdf1(4)
[cpool_cmeta] 8.00m ewi-ao---- /dev/sdf1(2)
Iv 10.00g Cwi-a-C--- Iv_corig(0)
[Ilv_corig]  10.00g owi-aoC--- /dev/sde1(0)
[Ilvol0_pmspare] 8.00m ewi------- /dev/sdf1(0)

gl #Z Red Hat Enterprise Linux & 2]~ 7.22E] 7jA] H =] BEFL W F 2] 2F
o=z Wy gﬁ Ao, FoJjx B8 # =a] BFo] A E 7.

02 532 # Z el o] El(lv_tmeta)E s+5517] sl m-Z F3] /dev/sdfl L A1-& 3§ 1]
i}, o] i= A A F B A AFE = FA 2} PerL]th 5, thin F [ ebe] o] ] B5-2 7] o] €]
=2] & cpool_cdata & 7jA] vJEl b o]E =z2] E&F cpool cmeta ¢} = o} 35 FAE 37
g,

# Ivconvert --type thin-pool VG/Iv /dev/sdf1

WARNING: Converting logical volume VG/lv to thin pool’s data volume with metadata
wiping.

THIS WILL DESTROY CONTENT OF LOGICAL VOLUME (filesystem etc.)
Do you really want to convert VG/Iv? [y/n]: y

Converted VG/lv to thin pool.
# lvs -a -0 name,size, attr,devices vg

LV LSize Attr Devices

[cpool] 5.00g Cwi---C--- cpool_cdata(0)

[cpool_cdata] 5.00g Cwi-ao---- /dev/sdf1(4)

[cpool_cmeta] 8.00m ewi-ao---- /dev/sdf1(2)

Iv 10.00g twi-a-tz-- Iv_tdata(0)

[Iv_tdata] 10.00g Cwi-aoC--- Iv_tdata corig(0)

[Iv_tdata_corig] 10.00g owi-aoC--- /dev/sde1(0)

[Ilv_tmeta] 12.00m ewi-ao---- /dev/sdf1(1284)

[Ilvol0_pmspare] 12.00m ewi------- /dev/sdf1(0)

[Ilvol0_pmspare] 12.00m ewi------- /dev/sdf1(1287)

F7F #a] JAE EZTF LVM 7 A] E5Fof gj ot <A oF 1] &2 Ivmceache(7) v+ & F] o] x| & FZ 35}
HAIL.

¥ ZZH| XY H =5 BFS YYo= 3o di gt Aot ) &2 4.4.55. “¥ ZZ B XY H =] E
= /gI/H” zl;z 7"1‘1”‘/—9-

& 7 sz, 8 £
o Bgro origin &
2 7 ge gl FE 7Y

Ivconvert 3 % 2] --merge 542 Al-&5lo] 2AHAFLS 2] H EFof B §
2 A BFo] B Fef QA god yylo] A A ZH Yo 28X g
snapshoto] |5 Y3} 5o] Y37 & o 2L g A|FFL ). 2HAL
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A 2E)o] W gpopEl ool € 2Fo] B¥E u7}x X Gk W] e A7 e BFe
o] 2, npo]1] Y5 W UUIDZF EA| G}, Wro] A 59l 5 €] tet 8]7] Ei= 27]= W=
2y sko g A H o2 e Wke] e ¥ 2yake] AA G

0+ 332 YAt ZF 192.0.2. 00/lvoli_snap < €23} 1§ g gFi] .

rlo

I # lvconvert --merge vg00/Ivol1_snap

FoA 2 AES of 2] I ]G5l A L LVM @ BAE B 25 AFgsfo] ZF gl o of 2] AYAES W
[2a }E X]%’ g = 9l /ol o2 of o] 4] =2] volumes 00/Ivol1, Cryostat00/Ivol2, Cryostat 00/Ivol3
@some tag gl 27} A F FUd). o8 FF2 A o] 2E EFo gj&] = 2k =a] 2
F1]c]. Cryostat 00/Ivoll, then Cryostat 00/Ivol2, then Cryostat 00/Ivol3. --background -5 —‘2/‘%’
o;ng BE ~Yst e BF Wil WEE AlFH .

# lvconvert --merge @some_tag

LVM © BEA E g 7 2] o] ojj o z}4] ot Ll/%‘f_’ 25 D.LVM 2 HAE 5] 7 & FE5I{A] Q.
Ivconvert --merge 5 % o] oj st x}4j] 3 1f]-8-2 Ivconvert(8) k=% 2 7 o] x| & FZ 5 A] L.

4.4.10. ¥+ F = ¥l

= 337}

glo]A] & plo]i] A x| HlgE HE ZC X oz g}, JH o Zz]Fo] 2 BE
& A1§-3fof

o]
st & ot F=| (major & mlnor) Wo 2 gysse 3¢ 71 & s oS o+
Ivcreate & Ivchange g 32 Al-§3}of o] & x| g & 4 Ql5L

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

2 vpo]t] YEE AL o] thE FA Ol FH0E FFHA] G Gl L.

NFSE AFg-3}of A A|2HL v Hifli= -7 export 7 o] 4] fsid vjf 7] ¥+ =] g 5} LVM 1 of
A G+ FA HeE HF A Fol= i

4.4.11. =2] 2F 259 ojf vis w7

=] BFo nj7f vl4-Z v Fslzlw lvechange 532 AL& o) WG st = Q= njjvl+ 222
Ivchange(8) =& 2 7] o] %] & F=E 34/ 4] 2.

] %
B8 FAIN HA I OGS 4505, 5 1579 A o
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Cryostatchange 3 32 A} g1 ]

02 Jge 2F 75 Cryostat 00 °] 2F Ivoll o sl As+e &) 7] A& o2 vi7 gl

I # lvchange -pr vg00/Ivol1
4.4.12. =2] E#F o]F ¥4

7]E =e] BF2 o] 5L ¥ sl W Ivrename G S A1 3] o}

oS 94 5 glts BF 27 Ivolde] =z] EF Ivold 2] o] 2 Ivnew Z v} 1]}

I # lvrename /dev/vg02/Ivold /dev/vg02/lvnew

I # Ivrename vg02 Ivold lvnew

v g ol o 3 A4 ¢ 1] &

FE k2] 27 o2 v H #7174 B
2 sl e FETHALL.

FE EBF o]
2 Red Hat Enterprlse Lmux<>l//<f FEHBF IFFEEx & o &

= ¥

oy, W

o] A mEoA] =2] BF B30l e A E YL 4.7, “FaSH o] A ok

A
= —_
o) 25 DY 2 BRI L.

4.4.13. ==2] EF A A

H| 8¢ 2] 855 A 7] 52 ¥ lvremove F 3 & A8 g . ia’/ 50| A P2 Ex o] Q10 A

Asl7] Fol] BFS vf2E A ). Kot —"—‘37”‘57’5’ g oAl = EF2 A A7 o v &y
s} oF g}
o2 J32 2F 725 testvg o4 =2] EF /dev/testvg/testlv = A 7 gf1]r}]. o] ¢ =] EF]

w84 35 4] L.

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

Ivchange -an 3 3/ © 2 A 75},

| Aol =2] EFE FAFZ 0] Ysied + Awrd. o] F7 &Y
=] BFS A AR of P& FQlsls ZFZET FAHA] gt
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4.4.14. =] & HA

~

LVM =2] BF2] &4 FA] o= b AFE-8 5 Sl %2 Ivs,Ivdisplay, lvscan ¢/ 1]t}

—

vs W2 o] #4 A1 E 7Y e Y08 Ao o] B9 DAL LA T Ivs
e o5 A Fotn] 228 Gl 78 FIT Ivs TS A& oto] S SR Ao Y
o A e AL 4.8, “LYMS] 5] 5 A5 52] 1" 2 AL,

Ivdisplay '85> 22g € F4 22 =] BF SE(d: 271, go]ol=, i]F)S ZA g1

£} 5@ Cryostat 00 9] Ivol2 42 1 o] 1]} o] 2] i=2] ZFol oo 23k 2] 2]
YHH G o] FE e mE 2Ys e BF B2 dG YE(BY EE 0] 8Y)E ZA G

I # Ivdisplay -v /dev/vg00/ivol2
Ivscan F 3 & A|2d o] BE =2] BFL 275 05 oo} Zro] v} I g,

# lvscan
ACTIVE /dev/vg0/gfsiv’ [1.46 GB] inherit

o =a] E#F /dev/myvg/homevol £ 12GB= 3331 }.

U{o
of,
ol
rlo

# lvextend -L12G /dev/myvg/homevol

Ivextend -- extending logical volume "/dev/myvg/homevol” to 12 GB
Ivextend -- doing automatic backup of volume group "myvg"”

Ivextend -- logical volume "/dev/myvg/homevol” successfully extended

oS F %2 g2 7] 7}8lo] EE =] B& /dev/imyvg/homevol o] F7}g]c}.

# lvextend -L+1G /dev/myvg/homevol
Ivextend -- extending logical volume "/dev/myvg/homevol” to 13 GB
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Ivextend -- doing automatic backup of volume group "myvg"”
Ivextend -- logical volume "/dev/myvg/homevol” successfully extended

Ivcreate g % 7 vl zl7}x] Z Ivextend G & 9] -l 9155 Al&35lof =2] BF9] 27|15 &£ 33 I
FE XG5 s o] QlT+E ALgble] BF 259 WES = BF 750K G2 ALE t55F
F7te) MR 9o ot = gl o2 FF L testlv 2}= =] BEFL 8F51o] EF 25 myvg
o] Fgyjx] gre F7He 2F A

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

2] BF7S G0 F A ALY 27]E Felof Fih

AEH o fine] e A2Y 7] £F EE e A2P9] 27|} AR 2] BFY 272 5
Stz 7 gy Z2te] el FL o 27)E X9 % B2} g

27

GFS2 == XFS 7} A2 H o 4] 2= g5 =] gko oz GFS2 &= XFS 7Y A]
2go] xgtd =] EF9 271 Y T v

i ol =] BFo 3 A| =g o] XgrE o] Y= G dlo]E &&& WA 7] 95 FY A|=H o]
SaEE ] BF9 FUE AFE A FEF djof g mjepA] =] Bl HY A2y o] EgHd g
§ % o --resizefs 55 AFE 3l Al o] F5H T o] §4E5 A1 Y Ivreduce F 2 =
EHS Fa0l7] o) Y A LHE Sy Y A|2H o] 75 A} g A 2H o] F2F A
5IR] Q= A --9) o] B A|AHL Z45lE b gA = F-9 Ivreduce B3 o] Al =] BFL
S2o1A] g
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¢

o2& 2] -7 Ilvreduce '§ %> 7} ot b o] E] =& o] b sl F 25}z g9l
Feo. zejy F-7-o) mje} 2] B& o] 0] gy -y o] 71} —-resizefs 55
&o}A] e F79F ol o]E et ZFZEJ) ZAHA] G 7 Hlo]E S4E HA]
3l7] 93 o] 2l 3t g9l Z F = EEZ XL 5]R] oo} gL}

.

k]

32 BF 25 Ivoll o] ==2] Z&F Ivol 12 64MB=Z =9/ 1]r}]. o] of o 4] Ivoll 9= =&] ZF
3 g7 =27]

zF ke 7Y A 250 LeFF 0] gt o] oA s FF o BT FL Kol FL]Th.

U o

# Ivreduce --resizefs -L 64M vg00/Ivol1

fsck from util-linux 2.23.2

/dev/mapper/vg00-Ivol1: clean, 11/25688 files, 8896/102400 blocks
resize2fs 1.42.9 (28-Dec-2013)

Resizing the filesystem on /dev/mapper/vg00-lvol1 to 65536 (1k) blocks.
The filesystem on /dev/mapper/vg00-lvol1 is now 65536 blocks long.

Size of logical volume vg00/Ivol1 changed from 100.00 MiB (25 extents) to 64.00 MiB (16
extents).
Logical volume vg00/Ivol1 successfully resized.

27] 2% gt 9ol - 7| 5E AP o i=2] 279 AA 274 gho] W AL e T The oA
oAl 64 ] prpo] E9] A 27] 2 ew] BFE FaohE U G 64 Mol EE BFEL FAaE
B¢ Ag e FE g BelFh

I # Ivreduce --resizefs -L -64M vg00/Ivol1
4.4.17. ~2E g EF 33

2 2479 27 E S22 |8 22 BFo] 2E ol =g A7) Fa BF 215
of 7 7] ojok P A& Eo] HA| BF 21FE AME = PYG SEZ )=
B2 252 FIH 2EG)ZE F98 7 YFrTh i BF 217

1afok g,

$ 12

o] & £0] t}s5 Cryostats 'F3 0 2 ZAJH gj = 7 /)9 7] ¥ 2] BFCZ 7YH EF 27
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CryostatE &3 HA] Q.

#vgs
VG #PV #LV #SN Atir VSize VFree
vg 2 0 0wz-n-271.31G271.31G

B 279 A $7-2 AFEHe] 2EG O EE BhE 7 g,

# Ivcreate -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 "stripe1" created
# lvs -a -o +devices
LV VG Aitr LSize Origin Snap% Move Log Copy% Devices
stripel vg -wi-a- 271.31G /dev/sda1(0),/dev/sdb1(0)

ofA] £ 2ol AHE 7F5 e 7] Yl

#vgs
VG #PV #LV #SN Atir VSize VFree
vg 2 1 0wz-n-271.31G 0

02 gae Bg 750 & g2 Ea] ZF2 Folgrl. za/W 135GB2] F7} F27Fo] 9141 o]
# vgextend vg /dev/sdc1

Volume group "vg" successfully extended
#vgs

VG #PV #LV #SN Atir VSize VFree
vg 3 1 0wz--n-406.97G 135.66G

o
]
1

o] A|F A tlo]El & ~Eapo]xals] 9a F A 7E FA ) HaGne AEY o] BF
259 A4 272 338 + g

# lvextend vg/stripe1 -L 406G

Using stripesize of last segment 64.00 KB

Extending logical volume stripe to 406.00 GB

Insufficient suitable allocatable extents for logical volume stripe1: 34480
more required

~EZo)GH 2] BFS FFoE Y 2 E2 EFEL #1002 e BFL 3 o] o]
A BF 27 F G 2] BFE Rl 7] BES BE 270 A 272 38 5 i)
.
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# vgextend vg /dev/sdd1
Volume group "vg" successfully extended
#vgs
VG #PV #LV #SN Attr VSize VFree
vg 4 1 0wz--n-542.62G 271.31G
# lvextend vg/stripe -L 542G
Using stripesize of last segment 64.00 KB
Extending logical volume stripe to 542.00 GB
Logical volume stripe1 successfully resized

~Egpo] G H 2] BFE GFAE o B B2 AT} FEAN G G F 5L AENA %
LG BEES 92T 7 dgrIh o2 dal Hio] JFHA G2 7 A o] BF F2 F
S8 ) FJE YL A)E 2] 2570 Ao A2 A ES S5 2EF u vE AFg A v o] H 3

o) 7 W& g + gt o5 A4 = Ivextend =7] wf‘ﬂ“’/ Aol F B2 o7 3L
AL BER 7]Eo] AEFo]Y xa] HFL ]

# lvextend vg/stripe1 -L 406G

Using stripesize of last segment 64.00 KB

Extending logical volume stripe to 406.00 GB

Insufficient suitable allocatable extents for logical volume stripe1: 34480
more required
# lvextend -i1 -I+100%FREE vg/stripe1

4.4.18. RAID && 33

4] RAID 9] 9] 57]31-8 49 3}5] 27 Ivextend 332 A1-§51<] RAID =2] 252 335 4 A%
1,

|

Ivcreate g %2 Al-& 3} RAID =2] &< 4§ o --nosync SHES X gl H =] BFo] 4Y
¥ o RAID ¥ % o] &7]3}5A] &5t 159 --nosync 52 Al-& 5o 44 31 RAID —‘=£] 252 3
2l RAID -3o] s 5 A g o 57815 &1

Ivs §7 e ALg3}o] 25 44L HA5e] 7]E i=2] B-Fo] ~nosync §-H02 YYHUE] o] g
018 7 Ygr]e). =2 BFL 27] 57]8810] 9§ RAID 279 3¢ 54 B0 A viA 234z
"R HA S} £7] 7] 2% Y H G5 o] EAH T,

02 532 =27] 5731 glo] ¥4 H Iv 2= RAID =] B9 42 ZA5lo] "R"S 54 Ho
/(f i] H]}W _,_X}E _L/‘la‘l—th]_ E"/S] ﬁ]c_// O’_x_ H]JW —’_X}L_ E’l//é].RA 3:0—] L]_E}L}]L. " "OII/IE]-_
attribute & =29] o] njo] g ¢t A oF 1 &2 7 4.5. “LVs ZA] D= 2 FZ5HA L.

#Ivs vg
LV VG Attr LSize Pool Origin Snap% Move Log Cpy%Sync Convert
Iv vg Rwi-a-r- 5.00g 100.00
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Ivextend 3 3o 2 o] =z] EFL &2 RAID 8H3Fo] gir] 573515 ] g1

Ivcreate 3 % 9] --nosync 5412 ] g 51.x] 237 RAID =z2] BF2 443 7-¢ Ivextend 3 % 9] --
nosync & g s}o o]2]E g A &7]3151R] G2 =] BFS F¢F 7 Asy.

0} o 4 o 4] = --nosync 54 glo] 45 H RAID =] E-F2 83 3lo] RAID ZFo] Y42 o 57]
S Y&E ey o 22 o] d7/01//‘7’-': B0l ggE m BEFo] 7915 YEF AYFO E

Foll= "r" 44 0] YA vk -nosync 542 A1-£519] Ivextend FE L Yo F BFE "R 5]
.

#Ivs vg

LV VG Attr LSize Pool Origin Snap% Move Log Cpy%Sync Convert

Iv vg rwi-a-r- 20.00m 100.00

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

#Ivs vg
LV VG Attr LSize Pool Origin Snap% Move Log Cpy%Sync Convert
Iv vg Rwi-a-r- 5.02g 100.00
RAID £ o] H] ¥ 3] € - --nosync 5 A& 35}o] BHFS Y¥ ol Frdx BFS 8T

ARG 50t P Gl A ed] 5] S G St Al 718 9] o E
2w A X7 ZAH L

27

RAID £ 4] & 29 & F 5= &+ —-nosync 58 /‘}ﬂ;}# e Yy 3}
/—L],,,l szsind b:g].E'_E_a— g3t - gLk JEfL,l--nosync—""— A]g 5}A] &2
#7 S RAID 52 333 + Awd.

4.4.19. 29 8 G L A1g o] 2] BF 5§

LVM &< 338 a4 Ivextend 332 --alloc cling % Al& 5l Z5 g FAL =] g et —,’5 A
g o] FHL 7= =2] EF2 npA gt 45%’9‘5%’ 011‘1*7%41 gy =2 2

of 3*zFo] & 3lx] & lvm.conf 7} o El/—i 5ol Fojxo] Y= F-P LVMS Ea] 5 B9 51/17/‘
¥z 5 o] =R o FE sFolslaz 7= Extente] A Extent 712] Fe2] BE& v 29} JX]A7] 1]}

o & Eo] Y EF 25 U9 F Alo]E 7H vjE FH =2] EF o] U= G- @sitel Z @site2 &)
2 Z2] BF —EQ Eb’:—/o;ft# Hj X &= 9] Ao mje} Ea] EFS gl 23 5 5. 28 oS lvm.conf
J?O’OII o5 dS g dxr.
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I cling tag list = [ "@site1", "@site2" |

22 BF 29 o A 3 ) §-2 55 D. LVM 955 = 52 & FE3HA] 2.

o A Ao A= o FE E sl =S lvm.conf 71 Y o] g H 151,

I C/Ing_l’ag_/ISt — [ n@ n‘7 "@BI!]

ISl o] oo A] E&] BF /dev/sdb1,/dev/sdc1,/dev/sdd1,/dev/sde1, /dev/sdf1 ,/dev /sdg1 Z %
H EBF 725 taft 7} Y5 FH 5] o]z et Ea] BFo= AB 2 C g z7} XFH 51 ] o] oA
A= C Bl 25 AFg-3}A] G 7F LVMOJA] B 25 AFg-5}of ple] HEIR]o] AFg & ] BF2 MY g

Hoj gz,

# pvs -a -0 +pv_tags /dev/sd[bcdefgh]
PV VG Fmt Atir PSize PFree PV Tags
/dev/sdb1 taft vm2 a-- 15.00g9 15.00g A
/dev/sdc1 taft lvm2 a-- 15.00g 15.009 B
/dev/sdd1 taft vm2 a-- 15.00g 15.00g B
/dev/sdel taft vm2 a-- 15.00g 15.00g C
/dev/sdf1 taft vm2 a-- 15.00g 15.00g C
/dev/sdg1 taft vm2 a-- 15.009 15.00g A
/dev/sdht taft vm2 a-- 15.009 15.00g A

o §%2 EF 25 taft 9|4 10GB 2| g d EF<S 4§ 9.

# Ivcreate --type raid1 -m 1 -n mirror --nosync -L 10G taft
WARNING: New raid1 won't be synchronised. Don't read what you didn't write!
Logical volume "mirror" created

o2 52 vz g2 2 RAID me}H] o] E 619 £l AMEH = FAE 1w

# Ilvs -a -o +devices

LV VG Attr LSize Log Cpy%Sync Devices

mirror taft Rwi-a-r--- 10.00g 100.00 mirror_rimage_0(0),mirror_rimage_1(0)
[mirror_rimage_0] taft iwi-aor--- 10.00g /dev/sdb1(1)

[mirror_rimage_1] taft iwi-aor--- 10.00g /dev/sdc1(1)

[mirror_rmeta_0] taft ewi-aor--- 4.00m /dev/sdb1(0)

[mirror_rmeta_1] taft ewi-aor--- 4.00m /dev/sdc1(0)
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# Ivextend --alloc cling -L +10G taft/mirror
Extending 2 mirror images.
Extending logical volume mirror to 20.00 GiB
Logical volume mirror successfully resized

= display 532 o] o] J o gl 27} = Ea] BFS AFEs el 7l JFHAS S Hojst]
. C el 27} 9l= &2 52 %A/E/Z!"L/E}-

# Ilvs -a -o +devices

LV VG Attr LSize Log Cpy%Sync Devices

mirror taft Rwi-a-r--- 20.00g 100.00 mirror_rimage_0(0),mirror_rimage_1(0)
[mirror_rimage_0] taft iwi-aor--- 20.00g /dev/sdb1(1)

[mirror_rimage_0] taft iwi-aor--- 20.00g /dev/sdg1(0)

[mirror_rimage_1] taft iwi-aor--- 20.00g /dev/sdc1(1)

[mirror_rimage_1] taft iwi-aor--- 20.00g /dev/sdd1(0)

[mirror_rmeta_0] taft ewi-aor--- 4.00m /dev/sdb1(0)

[mirror_rmeta_1] taft ewi-aor--- 4.00m /dev/sdc1(0)

4.4.20. ==2] EF &3] Aof

Ivcreate 5= Ivchange 3 % 9] -k 5= --setactivationskip {y/n} 52 Al-&3d}o] :=2] BFL A1
A=s A + Adgvd. o] Fefz= vy 3] 59 F&HA g

o2 A9 2o k 5L EA o= Ivs §H L AFgato] o] Ea 27} iz EiFol 4FH] U=
o 1g FolT 5 A5,

# Ivs vg/thin1s1
Lv VG Attr LSize Pool Origin
thinis1 vg Vwi---tz-k 1.00t pool0 thin1

Z|EF oz W 2P BFLS Y] A5 7] 98 Fal 27} 2§ H ). standard -ay %= --
activate y 54 2] o] = -K 5= --ignoreactivationskip 512 A}-&35}of k &4 o] H 3 H =a] BF L &
Y1 + Ao

r}& 5 &2 thin snapshot =2] 272 g§3

&
rﬂ&l'
L
&

I # lvchange -ay -K VG/SnapLV

Ivcreate 3 % 9] -kn == --setactivationskip n $-41< <] gsfo] x=c] BEF L A5 g g+ "F5 3
AvHo]" Zg 2 E A g + 151/} lvehange 3 3 2] -kn X = --setactivationskip n 5412 <3
glef 7] & =] BFo gjdt Za 2 E s)A e 5 &1} -ky = --setactivationskip y 541-< Al-& 3
of Fe2E gA FFgd + A
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os FE S Y3} A5 7] Sz glo] ¥ =e] EFES YY e
I # lvcreate --type thin -n SnapLV -kn -s ThinLV --thinpool VG/ThinPoolLV

g 9%

Mo

2 3E =e] BF oA FY3 A5 7] S 25 AA g O
I # Ivchange -kn VG/SnapLV

/etc/lvm/lvm.conf 7} 2 o] auto_set_activation_skip 4§ 2 A}-&3}of 7] S35} A 7] 452
Ao + Qs

4.4.21. #= @ ¥ ] =z] EF (Red Hat Enterprise Linux 7.3 2 later)

Red Hat Enterprise Linux 7.3 €] lvm.conf %% 5} 9 4] record_Ivs_history o E} 5] o] E] 542
813 3} 5} of 2] # &l thin snapshot 2 thin i=z] 25 F3lEZ A2H 2 248 5+ Y&t o] 5
3 e S5 A 1o A A EHo] A =] BFo] H =] BFo] ZFH HA 1 2P F5Y F 2
2 A g+ e

Ivm.conf % 72 9] Ilvs_history_retention_time m El ] o] E] 5412 A& 5l HE A 7HR)E X3
sfo] FoH 7|7 97| F BFES FAGEF A2EES FY T 7 AdFH

Iv_time_removed: =2] E 2] A A A7}
Iv_time: =2] E5F29] 4% A7}
Iv_name: =2] &2 o] Z

Iv_uuid: +=2] E &< UUID

VG_ NAME: :=2] B# o] £gH EF 2594
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25 0] AA L 7] 5 2] £ o] F0] HEALEZ hypene 7ix 1]l o & Fo] +=2] H 7 Ivoll £
A5 7% B o] FE -Ivoll Yr]r}. /] iee] B 7S A GY3E 5 gl

record_Ivs_history v g}l 5] o] E] 542 &% 5] 5}

2l lvremove 3 3 9] --nohistory 5412 =] g a}of
=o] BFSAAG Y e oz I 5 =] BFS H

7| & =g BFS EF t 2ol ZgstalH LVM display 5 % <] -H|-history 5
-H 8412 7 Iv_full _ancestors 2 Iv_full descendants H 7 Zdt E x]gslof 7] Z £
FA A =G FEY A S FA S + sy

J{
tllo
e,
v
L
of,
o
Mo
X
Jh
I
A
N
S
o
ki
R
9
Ky
53
A
9
rr
ok

py o] o) g o £ A5 5 o

Ivm.conf 5} ) o A] record_Ivs_history=1 2 &g s}of 7] = =g] EFo] 3-X]H=%] 8l

1)}, o] WjEfo]E $4L FEH ez FyaE o] 5] e

& FEE g ofo] W ZZH] R H YA oS A g

o] Ao 4] = ThS-2 A T .

[ ]
Ivol1 -2 A ¢l2] A viA 259l 28 259,
[ ]
Ivol2 = Ivol1 o] =y AkQ] L] ],
[ ]
Ivol3 & Ivol2 o] =W AkQ]L] ],
[ ]
Ivol4 = Ivol3 o] =y AFQ]1]].
[ ]

Ivol5 = Ivol3 2] =y Ako] 7] &= gfi]r].

Ivs display 3 o) -H 541 0] Zg5]o] QIA] vk #l AP Ak B Fo] o] & ] A5 x] &gton Z
Al 75 =e] BFo] gl

o1
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# Ivs -H -0 name,full_ancestors,full_descendants
LV FAncestors FDescendants
Ivol1 Ivol2,lvol3,lvol4,lvol5
Ivol2 Ivol1 Ivol3,lvol4,lvol5
Ivol3 Ivol2,Ilvol1 Ivol4,lvol5
Ivol4 Ivol3,ivol2,lvol1
Ivol5 Ivol3,ivol2,lvol1
pool

2 AF F 0l o A] =] EF Ivol3 & A A ot 05 t}5 Ivs 32 o] & 3 3} ancestors
ol 519 & A ] E =] BEFo] A H= w2 golghr.

# Ivremove -f vg/lvol3
Logical volume "Ivol3" successfully removed
# Ivs -H -0 name,full_ancestors,full_descendants

LV FAncestors FDescendants
Ivol1 Ivol2,-lvol3,lvol4,lvol5
Ivol2 Ivoll -lvol3,lvol4,lvol5

-lvol3 Ivol2,ivol1 Ivol4,lvol5
Ivol4 -Ivol3,lvol2,lvol1

Ivol5 -Ivol3,lvol2,lvol1

pool

Iv_time_removed reporting @ =Z A}-& 35} 7] Z BF o] A AH A 7He AT = 51

# Ivs -H -0 name,full_ancestors,full_descendants,time_removed
LV FAncestors FDescendants RTime
Ivol1 Ivol2,-lvol3,lvol4,lvol5
Ivol2 Ivoli -lvol3,lvol4,lvol5
-lvol3 Ivol2,ivol1 Ivol4,lvol5 2016-03-14 14:14:32 +0100
Ivol4 -Ivol3,lvol2,lvol1
Ivol5 -Ivol3,lvol2,lvol1
pool

o}2 o o} ZHo] vgname/lvname ¥ 2] 2 =] 3] of display F % 2 2 7] 5 =] BF< HY
Hog Fxad gy Iv_attr Z=9] 5 A H|E=h 2 HF5]o] BFo] 7]F BFYS 1}

Bl o

# lvs -H vg/-Ivol3
LV VG Attr LSize
-lvol3vg ----h----- 0

2 7o o] 2 519] FEo] gl F5 LVMoJA] o] dl 2] 27g 514 Stk 5, =
WAk Aol o] =2 BFL A =e] B o] 7% =] BFoz #A5HA il
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# Ivremove -f vg/lvol5
Automatically removing historical logical volume vg/-Ivol5.
Logical volume "Ivol5" successfully removed

# Ivs -H -0 name,full_ancestors,full_descendants

LV FAncestors FDescendants
Ivol1 Ivol2,-lvol3,ilvol4
Ivol2 Ivoll -lvol3,lvol4

-lvol3 Ivol2,ivol1 Ivol4
Ivol4 -Ivol3,lvol2,lvol1

pool
s FF S Pt Ivoll E Ivol2 52 A A5} Ivs FF o] A A= H BFS FA 8=
e gl

# Ivremove -f vg/lvol1 vg/lvol2
Logical volume "Ivol1" successfully removed
Logical volume "Ivol2" successfully removed
# Ivs -H -0 name,full_ancestors,full_descendants

LV FAncestors FDescendants
-lvoll -lvol2,-lvol3,lvol4
-lvol2 -lvol1 -lvol3,lvol4

-lvol3 -lvol2,-lvol1 Ivol4
Ivol4 -Ivol3,-Ivol2,-lvol1
pool

715 =2 EFE 3] A A2 E oy A} o] A 5fo]EE Eeel= J]E BH
oj&& X3t Ivremove F & t}A] A 7 5t

# Ivremove -f vg/-lvol3
Historical logical volume "lvol3" successfully removed
# Ivs -H -0 name,full_ancestors,full_descendants

LV FAncestors FDescendants

-lvol1 -lvol2,lvol4

-lvol2 -lvol1 Ivol4

Ivol4 -Ivol2,-lvol1

pool

519 G50l FPo] M g Eeteti A o] i ¢ o] k2] BFo] AAHT 5, o]
2] BFEL AAGE T A5} 2ol A JE 9] FEo] AFHA e F A &
£ 2] 2FE AA I

# Ivremove -f vg/lvol4
Automatically removing historical logical volume vg/-lvol1.
Automatically removing historical logical volume vg/-lvol2.
Automatically removing historical logical volume vg/-lvol4.
Logical volume "Ivol4” successfully removed
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4.5. ZE|E A}-&3}of LVM F=] =7 A o]

A2} A] 192.0.2. scan §F2 J P s}o] LVM o] B2 #37, 3G 5 o]= zlo] Bz &
"l/E}EJIOIEIE g BF 25 H5S 757 A6 AP EF FAE AP .
=2 Al 2gl o] 9l zF ==29] LVM 7 A] 51 /etc/lvm/cache/.cache o] ] Z+d 1t} <=
{ Z 5] 94 'S HLE 2l & T+ Aw

Ivm.conf #%4 3} o] HE]E 435} LVM =7 ZF=] E o] &+ 4= gl51] . lvm.conf 32 o] ZE
= /dev o e 2] 9] 3] o] ol & H= A A FFH o2 FYH] Yov, 7} 27 FAE 7
otk A3 84 o5 A FI

2 o Ao A= DE & AFg o] LVM 271 §3] & A o]k WL HeolFL]oh 37 Ed 2] o] dA
G2 o] Fol sl A 7A LA G2 o]ef @ of F Ui WG AYE el AL b o
=9 a/loop/ += al.*loop.*/ 2} & ¥ 5} /dev/solooperation/lvoll =} & =] gfi] ],

o = d4d 2EE FAE FIFY T o] 7 Yo FE I Y] QA &) miEo) 7]E
=X}

e o
{',
bu

I filter = [ "a/.*/" ]
t}8 gE = Eajol B vrjol ] gl F-p X ¢l WX 517] $15] cdrom F3& A7 §1] .

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

[&

22 33 A A,

iy

o BH= BE FEE FIISI OE H

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

Tl 02 B BE FAE A A g

o5 ZH= 2E F

[k
X
g

I filter =[ "alloop.*|", "al/dev/hd.*[", "r|.*|" ]
- HEj= A vA IDE =2lo] B o] e H 8T F7}5) % O BE 25 FAZ A7 g

I filter = [ "a|*/dev/hda8$/", "r/.*/" ]
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27

Ivmetad g o] J 4 591 7-¢ pvscan --cache device 3 %< &3 & nj
/etc/lvm/lvm.conf =1 9] filter = &g o] & &5 =] 2t41]o). I X E HE FslaH
global_filter = 84§ 2 AF&3jof gijol. 2% FEE Fof 7} Yol Fx= LVMIA] &
] gon ~751X] Fi]r}. o] & Eo] VMoJA] LVM FA & A1&3sl= F ¢ F=2% ZH
= ALgs)of & = gl on] VM2 FA] tj-§o] Ea]& S AEJi] A7 HX] =5 sjof g}

1,

Ivm.conf 7} & o] oj ¢t A ¢ tf &> 5 B. LVM 7§ < & lvm.conf(5) =52 7] o] x| & F =5}
A L.

4.6. 229l Hlo]E] A &

pvmove 3§ 7 g7 A ZHS A g3 9t HoJEE o] FE 7= gtk

pvmove B 72 4.0 o] 58 HoHE Bl 7} AHE o]t YA v E Y FTh
pvmove F 39] o] o & A4 & & pvmove(8) 52 5 o)A & FE A L.

ENI

F 37

ZF ] 2 E oA pvmove Z9]S +35}2 H emirror 5 7] ] 7} & X] ] 37 emirrord A] H]
27} Ao FUA] Gl F gt

ggdH BE F7HE E2] EF /dev/sdel oA EF 259 7]e} AFE Tl ot E2] EFC

I # pvmove /dev/sdc1

g 9%

Mo

2] 2 MyLV <] 5 9o e

2
of
w
L
R

I # pvmove -n MyLV /dev/sdc1

dafste] A 4

pvmove F S JY 5= b Alzto] L8] dE = lenz vl 2 oA FPL 4
2 2] &4 /dev/sdct

g YHlo]EE ZA]o1A] FEF & Agt o o §F S dFH ZE Extents &
2 o] 55}of Wl za}2 =04 /dev/sdfl 2 o] 5]}

i

O
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I # pvmove -b /dev/sdc1 /dev/sdf1

18 B3-S pvmove F7 9 HY ¥FL 52 1F 02 v

I # pvmove -i5 /dev/sdd1

4.7. Ze] 28] 9] Y B0 =2 BF Y3

fL}e] T oot F=g] BF L I A& g/l &= Ivchange -aly
HG S AFE o] 28 roAlut 2] BFS &Y Y oz gysed + devo.
ol 7 =B A FAl Y3 7 25

35 D.LVM 28 A E 6] 7 of 45 E LVM )25 AL§ 5] A k= =of4] i=2] 272 F43
= Y. PEB.L

4.8. LVMoj tjj 31 A}-&-2} g 2] B 37

LVME 41§} 2|3 11 24 & J5h5 B 4] o] £82 DY GFe 75 2 9FE 54
ST LVM 3252 7] %5 8 7] %50l o] 3 34 ¢ ) §-2 lvmreport(7) w4 ¢l 9] 5/ 2 &

pvs,Ivs & Cryostats 532 A1-8510] LVM 2 B3 Eo] tj g 7+2 3} A&} X4 7} B A&
Yy 5 Qgrit). o] g Wgo] YHHE BaAo= 2} o B Eo] et 28 ¢ Fo] EgFFLh
7} Foli= oHAESG AEH S50 §EH HE B20] X5 o] Y&t B g QB ES JHd

- - 7
= QYL Bol B, BF 25, 0 27, #o] 2F A2HE Qo] 2§ A2HEA G F 7
A
i),

Red Hat Enterprise Linux 7.3 &2~ 4] = Ivm fullreport 5 3 2 A}-&35lo] Ea] BF, BF 25, =

EFAZHE, Fe] BF A|ZHE W =2] BF Al ZHE gjdt JHE oF Ho Hu g Q1.
o] Blgl Wl gt 7] o g ot X} oF U] &L Ivm-fullreport(8) =5 2 7] o] x| & X3} A 2.

Red Hat Enterprise Linux 7.3 & 2]~ LVMJ A= ZF¢], v AIX], 7| A& e 222 LVM 33 &
& Fo =FEH FAF o HAE ANHo] xatEH Z 7 HIAE XYL ] LVM Z 2 H A2 o =4.8.6
7. “gl 3 27 ¥ 7(Red Hat Enterprise Linux 7.3 o] §)” & A== A1 2. LVM 2z 1 574 of] oj gt =}
A 8 ] &2 Ivmreport(7) =% 2 5 o] ] &

= 2 = F=4A1 2.
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= A H o 4] = pvs,lvs X Cryostats '3 3 S A& 5l o] H A 5 AFER} =g of= B o gt 2 9F
FHE A

4.8.14. “§ 4] Ao]"..., W] 2] AL Ao] 5l v A& E 7 A= Y o429 2 FL A
Fe
[}
4824, “0HAE ZA =" - 7 LVM QB Eo] ts] EA G 5 U= D= BEL AF
gt

4.8.37. “LVM B 74 J & Y48 B A E FEjs o] 148 5 0= FF 959 29
< A 3> ¢/ o].Provides a summary of command arguments you can use to sort the
generated report.

48474, "] AF A £ G9IE G 5 AHL AT

4.8.5%. “JSON & =2/ (Red Hat Enterprise Linux 7.3 ©]3})”.. JSON & & ZZ/(Red Hat
Enterprise Linux 7.3 o] %)< x| g 5}= oA = A 3L}

4.8.63. “5 % 27 i1 7(Red Hat Enterprise Linux 7.3 o] 3})"% & 229] o & A L]
7.

4.8.1. 4 o]

pvs,lvs BE= Cryostats 5 3 & AF& &3] of o nje} FAH 7|2 = A EQ] JE =417} 2FFHH
o 0% o4& AF&slo] o2l el FH o] 8L Aojg + Q& .

-0 915 AL§3Fo] 7B 0] 9] 9] HEo] HAHE WEE WG Y 5 Afi]eh o E 5o
o1& 52 pvs §E 9 FJE ZA YL H(Ee] BFol 1§ JBE EA ).

#pvs

PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg Ilvm2 a- 17.14G 17.14G
/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G
/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G
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o

o& §%2 &2 EF o]F7F =27 ZA g

#pvs -0 pv_name,pv_size
PV PSize
/dev/sdb1 17.14G
/dev/sde1 17.14G
/dev/sdd1 17.14G

o

-0 9149) §17 AFE-H = H3H7] 7] 5(+)E AE-He] o] BEE FHE 7 Ai]Th

02 oAl 7] B = 9o Ea] BF9] UUIDE ZA] 51t

# pvs -0 +pv_uuid
PV VG Fmt Attr PSize PFree PV UUID
/dev/sdb1 new_vg lvm2 a- 17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-6XqA-

dqGeXY

/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G Joqlch-yWSj-kuEn-ldwM-01S9-X08M-
mcpsVe

/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G yvivZK-Cf31-j75k-dECm-0RZ3-0dGW-
UgkCS

FG o -v dE FoptEl B IpX o} ESF EgH Y G o] & Eo] pvs-v FH L I E
g = 9]o] %= DevSize & PV UUID B =5 #A]$}1]t].

#pvs -v
Scanning for physical volume names
PV VG Fmt Atir PSize PFree DevSize PV UUID
/dev/sdb1 new_vg lvm2 a- 17.14G 17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-
6XqA-dqGeXY
/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G 17.14G Joqlch-yWSj-kuEn-ldwM-01S9-

XO8M-mcpsVe
/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G 17.14G yvfvZK-Cf31-j75k-dECm-0RZ3-
0dGW-tUqgkCS
[ ]
--noheadings ¢! = A& P& FA51R] Y. o] FEFE 2ZHEE Y5 o 7

88 7 g

e

S
4

oS oA oA = EE Ea] %< 44 5} pv_name ¢I+2 g7 --noheadings ¢/

72 AL .

# pvs --noheadings -o pv_name
/dev/sdb1
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/dev/sdc1
/dev/sdd1

)

1,

=& 7

wy

--separator separator ¢l 5= 7H X} = Al-&3}o] Z}

i
L
B

]

-2 o Ao A]= equals 7] 5 (=)E A}-£5)o] pvs FF o] 7]k 2 A5 72

# pvs --separator =
PV=VG=Fmi=Attr=PSize=PFree
/dev/sdb1=new_vg=lvm2=a-=17.14G=17.14G
/dev/sdc1=new_vg=Ilvm2=a-=17.14G=17.09G
/dev/sdd1=new_vg=lvm2=a-=17.14G=17.14G

T2 7] TE AFE g v B EE F Folz] ¥ —-aligned <<} 7] separator ¢l+E
AL gt o

# pvs --separator = --aligned
PV =VG =Fmt =Attr=PSize =PFree
/dev/sdb1 =new_vg=Ilvm2=a- =17.14G=17.14G
/dev/sdc1 =new_vg=lvm2=a- =17.14G=17.09G
/dev/sdd1 =new_vg=Ilvm2=a- =17.14G=17.14G

FA] o149 A EZ2 pvs(8), Cryostats(8) & Ivs(8) =22 7 o] 2] & FE 3} A L.

#vgs -0 +pv_name
VG #PV #LV #SN Attr VSize VFree PV
new vg 3 1 0wz--n-51.42G 51.37G /dev/sdc1
new vg 3 1 0wz--n-51.42G 51.37G /dev/sdd1
new vg 3 1 0wz--n-51.42G 51.37G /dev/sdb1

4.82. 9o HAE FA H=

o] 4l {0 A]= pvs, Cryostats 2 Ivs 552 A}-g5}o] LVM @ H A Eo] tjs)] ZA e Q= JHE
1} H3l= JdEH] Eo] B A3l
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#19] % 5]3] 9ol e )23t} Aot A e BE o7 /Ei—F—/‘}—E- A G 7 g ol
pvs 5L Al-& 317 name& pv_ name £ °]o] *}XI , Cryostats '3 32 A& 3] @ name o] Cryostat

_namegf_ &4 1ot

9

o F9<

>

/g 5l= 12 pvs -0 pv_free E JF 1= A7 £ g

# pvs -o free
PFree
17.14G
17.09G
17.14G

27

pvs, Cryostats , lvs Z 2/ 9] 54 Z=of M’L w2} 77} o] 7 da] 2o e+
FH . 7]& #XF e X7} vFHA FA A FET) o FI1HE 7 s o]
& PlajA = 58 54 FAE dY o 22 HFES FY I g F= A F PE gjet Yo
Z] g =] o] nja} FER}E HASIR vk G0 Z HE] gjst Y 9] 25k grofof
gl o] & Sof Iv_attr Z =9] ninth B] EoJA] FEX} p & ZA 515w Zx Y
A nnp/" S A G 7 QR U EX] L S/ E H A= oF H Ul

ol header =k

dev_size DevSize 2] BFo] WA EH 7]H FF=]o] =7]

pe_start A #A Z]E G oA A WA Fe] 8§ A FETA]
PE e

pv_attr attr =2 BF9] 3 (a)llocatable = e(x)ported.

pv_fmt FMT Zaz] BF9] glelhlo]E 3 2)(lvm2 &= lvm1)

pv._free PFree =2 BF 7 o7 37

pv_name PV 2] BF olF
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ol header =g

pv_pe_alloc_count alloc Al 2] g3 99 -+
pv_pe_count PE =2 g I -

pvseg._size SSize o] BFol AzHE Z27]91] .
pvseg_start A] 2} =] BF Az E A X Fa] 33
pv_size PSize 2] BH59 =27]

pv_tags PV g =z =2 B&Fo 9Z2H LVM 5 =
pv_used A& H =] BFoA A AFgHE 3-7Fe Z7]
pv_uuid PV UUID 2] E+5< UUID

pvs T &2 7] 22 o Z pv_name, pv_name,pv_fmtpv_attr,pv_size,pv_free c}-= ==

o}. fj~=F g o]+ pv_name o ujz] g FH 1]}

5
3
)
I

#pvs

PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg Ilvm2 a- 17.14G 17.14G
/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G
/dev/sdd1 new_vg lvm2 a- 17.14G 17.13G

pvs FE 3} g7 -v A& AFEopEH 7] &) o] ¢l dev_size,pv_uuid o T} F =7} F1H

ok

S

#pvs -v
Scanning for physical volume names

PV VG Fmt Attr PSize PFree DevSize PV UUID

/dev/sdb1 new_vg lvm2 a- 17.14G 17.14G 17.14G onFF2w-1fLC-ughJ-D9eB-M7iv-6XqA-
dqGeXY

/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G 17.14G Joqlch-yWSj-kuEn-ldwM-01S9-XO8M-
mcpsVe

/dev/sdd1 new_vg lvm2 a- 17.14G 17.13G 17.14G yvfvZK-Cf31-j75k-dECm-0RZ3-0dGW-
tugkCS

pvs &% 2] --segments 2155 A&} 2} Eeo] EF Al ZHE Gjgt R E ZA S 7 gt
HZHEE 3 §9 25T A2 E BI]= =2 BF o] 243H=A] o P& gl =
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28 7 At

pvs --segments 5 %2 7] 2 =] o & pv_name, Cryostat_name ,pv_
fmt,pv_attr,pv_size,pv_free,pvseq _start,pvseg_size. fj=Zgjo]= &

pvseg_size o] mjz} g dFi]of.

# pvs --segments
PV VG

B3 el

Fmt Attr PSize PFree Start SSize

/dev/hda2 VolGroup00 lvm2 a- 37.16G 32.00M 0 1172
/dev/hda2 VolGroup00 Ilvm2 a- 37.16G 32.00M 1172 16
/dev/hda2 VolGroup00 lvm2 a- 37.16G 32.00M 1188 1

Ivm2 a-
Ivm2 a-
Ivm2 a-
Ivm2 a-
Ivm2 a-
Ivm2 a-
Ivm2 a-
Ivm2 a-
lvm2 a-
Ivm2 a-
lvm2 a-
Ivm2 a-
lvm2 a-
lvm2 a-

/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdal vg
/dev/sdb1 vg
/dev/sdc1 vg
/dev/sdd1 vg
/dev/sde1 vg
/dev/sdf1 vg
/dev/sdg1 vg

17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 16.75G
17.14G 17.14G
17.14G 17.14G
17.14G 17.14G
17.14G 17.14G
17.14G 17.14G
17.14G 17.14G

0 26
26 24
50 26
76 24
100 26
126 24
150 22
172 4217
0 4389
0 4389
0 4389
0 4389
0 4389
0 4389

& U/oJA] pv_name %

pvs -a 'FF S A& So] LVM &2] BFC 2 £7]515A] 82 LVMIJA] 2] ¢ FAZ 8213 + U=

1,

#pvs -a

PV VG Fmt Attr PSize PFree

/dev/VolGroup00/LogVol01

/dev/new_vg/lvol0
/dev/ram
/dev/ram0
/dev/ram2
/dev/ram3
/dev/ram4
/dev/ram5
/dev/ramé6
/dev/root
/dev/sda
/dev/sdb
/dev/sdb1
/dev/sdc
/dev/sdc1
/dev/sdd
/dev/sdd1

4.8.2.2. vgs T3

102

new_vg lvm2 a-
new_vg lvm2 a-

new_vg lvm2 a-

©9°C s o000
o
©9°®® g ocoocoa®

- 0 0

- 0 0

0 o0
0

17.14G 17.14G

17.14G 17.09G

17.14G 17.14G
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7 4.4. “VGs Z = ZA]” G FA]o FAHE= FE o] W Hr
HA] ol=& 1} I g

of oj ¢t &g 7} g}7] field name<]

# 4.4. VGs F = FZA]

o1

Iv_count #LV BF 72570 Z3lH =] BEF +

max_Iv MaxLV EF 259 5] 8&5H= Fo =] EF 7(0 A ¢F)

max_pv MaxPV EF 259 3] & 5= FHdl 2] EF (0 FA )

pv_count #PV EF IS FYsl= E EF T

snap_count #SN HEF 750 EotEH AYARF -

vg_attr attr E&F 2529 3g]: (w)r(r)eadonly, resi(z)eported,
(p)artial 2 (c)lustered.

vg_extent_count #ext BF 259 a8 g3 99 +

vg_extent_size ext EF 259 F2] g g9 27]

vg_fmt FMT EF 259 feldglo]g ¥4/ (lvm2 &= lvm1)

vg_free VFree & 259 FoF = o7 309 27

vg_free_count F & B F 77F0A Al& 7}5el Ea] 33 g9 5=

vg_name VG EF 25 ol F

vg_seqno seq EF 279 g dE e = A}

vg_size VSize HEF 759 =27

vg_sysid SYSID LVM1 A =€l ID

vg_tags VG g5z & 259 JZ4E LVM 5 =

vg_uuid VG UUID 257 759 UUID
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Cryostats 332 7] & o 2 3 =& FZ A g Cryostat
_hame,pv_count,lv_count,snap_count, Cryostat_attr, Cryostat_ size. £]*Zz|]o]+= vg _name j
ma} 5 & F o

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

Cryostats 5 3 7 gH7] -v QI 5 AF&-5}H 7] f2Fg o] o5 H =7} F7}F 1] t]. Cryostat
_extent_size, Cryostat_uuid.

#vgs -v
Finding all volume groups
Finding volume group "new_vg"
VG Atlr Ext #PV #LV #SN VSize VFree VG UUID
new_vg wz--n-4.00M 3 1 151.42G 51.36G jxQJ0a-ZKk0-OpMO-0118-nlwO-wwqd-fD5D32

4.82.3.Ilvs F%

4.5, “LVs ZA] =" |lvs B F o] FA] ol5=-9} 817 ] FA]o] HAHE= HE o]F & Hrof st
HdEL jdg.

37

Red Hat Enterprise Linuxe] Rl ga]»oji]= &8 o] F7} o} F715 4] lvs
gglo] 280] O 7 A&t th 221} G o] 4= A #AH0 Fp dEE
2Fgo] Zoj A g

F 4.5.LVs ZA] HE

ol header A
chunk 2R BFo 99 Z7]
chunksize
chunk_size
copy_percent Copy% pv_move G F S AFE} EFe] g L o]5E

A% 2] G H 2] 257 5715 WEE
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Iv_ancestors

Iv_descendants

4%, CLI 98 & A}835lo] LVM &

=k
=2 EFE 7YoIs J)E FX: =2 2, =2 &4,
Za] 33 oo o =g 3F3F ¢ 9L A 2]

(Red Hat Enterprise Linux 7.2 o] %) # & Xy AFo]
=2 59 ¥

(Red Hat Enterprise Linux 7.2 o] %) # & XY AF
F =] BF9 o9 gEgy.

L

279 Jo. ko] BF 5 HEE O

SE
1,

o

2

Ty

HIE 1: BF 539 : (m)irrored, (m)irrored,
(o)rigin, (o)rigin=} ¥ g} = AF (r)aid, (r)aid,
(s)napshot, ¥ g (S)napshot, (p)vrating, (v)irtual,
(v)irtual, mirror or raid (i)mage, mirror or raid
(IImage out-of-sync, mirror (I)og device, under
(c)onversion, thin (V)olume, (t)hin pool data,
raid or thin pool m(e)tadata 5 += pool metadata
space.

H] £ 2: Al (w)r(r)ead #-&, (R) H] &]7] A& &
79 g43

H] E 3: gt g 2 : (a)nywhere, (c)ontiguous,
(i)nherited, c(l)ing, (n)ormal. <] =& = o] pvmove
Wy 2 AY5hs ok 2Fo] A FF vF o
al B4 o gtz FAFY

H] E 4: 7§ H (m)inor

H] E 5: 3g]: (a)ctive, (s)uspended == AL,
(nvalid =¥ Ak, 74 5}%] &2 (S)uspended =]
At 293k (m)erge failed, & A] g =] =¥ 3k
(M)erge failed, mapped (d)evice without tables,
mapped device present with (i)active table

H] E 6: ZX] (o)pen
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o1

Iv_kernel_major

Iv_kernel_minor

Iv_major

Iv_minor

Iv_name

Iv_size

Iv_tags

Iv_uuid

106

r-]

2 A &<

header Ao

KMaj

KMIN

Maj

Sid

LV UUID

Y o)y AddE =2 EF0] ¢ 253H 4.
mjalA] o & So] uja] ojujx], nja] Z 7= ¢k 3
2] wj 5] o]z #HY Ezlo] B E Al-&5l= F- (m)=2
F A 5= v md raid 719 =2}o]u] E A& 3=
A7 Fdol g oz wiE (r) ZAFUo. g 3
A vf 7] Ec}o]u] & AFE ol W AES (s) 2 EA]
= vt thin ZZH] XY Saloju] E Al& 5= 2
WAk ()2 EAFL L.

H|E 8: A2 &G bjo]g] BF5& A&35}7] F
(z)ero 52 2 YolFiL]r].

H] E 9: (p)artial, (r)efresh & 2, (m)ismatches
(wismatches 7} 7] ZA|5}7] g2 ety L]},
(p) o] =2] B o] A|2H A A1§ 5= 2] BF
5 of} o] ¥o] FEEH ASE e . (r)efresh
= 9] RAID :=2] BFJx] AFE5}= Ee] EF 5
afL} o] o] FEEH AL e L o} (r)efresh=
7] 077} BYA2L e 2] 7=
a5 Fo] #F) JAH oF i UAd HA
Z Qs YT + AdFr FAE A2 2= A}
ZA sl ofF gFi]}. (m)ismatches= RAID =2] EF
of gy o] Y= v o] AR} AL fely]
of. Y A= RAID =2] EF A FdAF ZF S A%
sto] ZAHY o (A4} 39, A 2 B7 =
Ivchange 3% & 53] RAID =2] B&F4 +d &
7 A&y o) (w)rite= oj i 227 2 #Z 4] EH RAID
1::=2] 259 33 el

“H E @i 855 LH Y FNY Far
R Eo 27} HF G
=] 259 JA) vpo]v] FA] WE( W FY Fo-1)

o] 279 G772 I WE(FH A G G 9

1)

2] 279 §7 vpol] 3 WE(7HEHA LG

=2 BF dZ4d LVM 5=

=] &2/ UUID ¢/ 1]}



215

mirror_log

modules

move_pv

origin

regionsize

region_size

seg_count

seg_size

seg_start

seg_tags

segtype

snap_percent

ZEglo] =z

stripesize

stripe_size

header

#Seg

SSize

47%. CLI 83 & AH8-3ste] LVM e

oy

o2 2271 &= A

o 2] BFS AE e v e e 7d FA vl o)

oy

pvmove 3L Al-g5lo] WA H A =a] BFo] &

i
)
il
1
L
X
N
&
m
Jo
o
<
3,
S
)
-
2]
=3
S
(1
k=3
§
2
S
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Ivs F &2 7]}2 2] o Z |Jv_name, Cryostat_name ,lv_
attr,Iv_size,origin,snap_percent,move_pv,mirror_log,copy_percent,convert_lv. 7] 2 O]j*~Z o]+
B F 2% J9] vg_name ¥ Iv_name oj ojz} g 2 H 1]}

#Ivs
LV VG Atir LSize Origin Snap% Move Log Copy% Convert
Ivol0  new_vg owi-a- 52.00M
newvgsnap1 new_vg swi-a- 8.00M Ivol0 0.20

Ivs BF 7 3171 -v Q15-& A1-§-3pH 7] f] 2 Za o]0 ohg FE} FIFH T
seg_count,lv_major,lv_ kernel_ major,lv_kernel_minor,lv_uuid.

#lvs -v
Finding all logical volumes
LV VG #Seg Attr LSize Maj Min KMaj KMin Origin Snap% Move Copy% Log Convert

LV UUID

Ivol0 new_vg 1 owi-a-52.00M -1 -1253 3 LBy1Tz-sr23-Ojsl-
LT03-nHLC-y8XW-EhCI78

newvgsnap1 new_vg 1 swi-a- 8.00M -1 -1253 5 Ivol0 0.20 1ye10U-1clu-

079k-20h2-ZGF0-qCJm-Cfbsix

lvs F 3 2] --segments Q1 +E Al&5le] A| 2HE JHE ZFE5l= 7] Jo] iz JHE ZATF
951 ). segments ¢l /‘FQ“}’I’ seg F-FAFE 28 A9l . Ivs --segments 3 F 2 7] H A 0 0
Z Iv_name, Cryostat_name ,lv_ at trs ,~E 2} o] Z 3 ,segtype seq size Z=E ZAgL]]. 7] E
rjAZgo]=vg_ name HF 727 ] 9]lv_name, =2] E#F 1o 4] seq_start o E}Ef dEHFd. =2
E&7o] Z2ZfslH F-7 o] FF 9] g tfSo] ZAIFY .

# lvs --segments
LV VG Attr #Str Type SSize
LogVol00 VolGroup00 -wi-ao 1 linear 36.62G
LogVol01 VolGroup00 -wi-ao 1 linear 512.00M
Iv vg -wi-a- 1 linear 104.00M
Iv vg -wi-a- 1 linear 104.00M
Iv vg -wi-a- 1 linear 104.00M
Iv vg -wi-a- 1 linear 88.00M

Ivs --segments G & 7 17 -v Ql+E A& 51EH 7] O~ F g o]( seg_start,stripesize,chunksize )
of & =7} FIFH Y.

# lvs -v --segments
Finding all logical volumes
LV VG Atir Start SSize #Str Type Stripe Chunk
Ivol0  new_vg owi-a- 0 52.00M 1 linear 0 0
newvgsnap1 new_vg swi-a- 0 8.00M 1 linear 0 8.00K

o8 oA = sl1pe] o] BiFo] 7AH A2D Ivs FF ] S FE oS

L
A,
oY,
)
X
N
g
Im

108



4%, CLI 98 & A}835lo] LVM &

o159 817 lvs 3 2] 7] # F2e 1w el

#Ivs
LV VG Atir LSize Origin Snap% Move Log Copy%
Ivol0 new_vg -wi-a- 52.00M
# lvs --segments
LV VG Atir #Str Type SSize
Ivol0 new_vg -wi-a- 1 linear 52.00M

4.8.3. LYM H324] g&

o] =] © Z |vs, Cryostats 5= pvs B o] A =8 ul=s FJax) v JFx7] doj 2z o
=2 Yy 5 o] x| gsfoF gr]r]. --unbuffered ¢1+E g slo] BEH ot 8L YYo= A ZAIF

ﬂllo
ke
2,
21:’
e
T
®
of,
oY
L
T
O
o
k.
L
T
I
N}

2 Ao = B2 BF o F, 27, 1§ TFs et 37

# pvs -0 pv_name,pv_size,pv_free
PV PSize PFree

/dev/sdb1 17.14G 17.14G
/dev/sdc1 17.14G 17.09G
/dev/sdd1 17.14G 17.14G

=

Mol
W
&8
Mo
it
L
Ty
N
a

g oA = AE Thr e F BEE fEow Y

Mol

# pvs -0 pv_name,pv_size,pv_free -O pv_free
PV PSize PFree

/dev/sdc1 17.14G 17.09G

/dev/sdd1 17.14G 17.14G

/dev/sdb1 17.14G 17.14G

oS Aol FE G B EAEY BaTF G HelF T

# pvs -0 pv_name,pv_size -O pv_free
PV PSize
/dev/sdc1 17.14G
/dev/sdd1 17.14G
/dev/sdb1 17.14G
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# pvs -0 pv_name,pv_size,pv_free -O -pv_free
PV PSize PFree

/dev/sdd1 17.14G 17.14G

/dev/sdb1 17.14G 17.14G

/dev/sdc1 17.14G 17.09G

4.8.4. ©¢] =%

LVM 3 24] tj2ZF o] o] FAE =] 5}2] H report g 3 2] --units o]l+F A& g7} (b) ilottes,
(k)egabytes, (g)igabytes, (t)erabytes, (e)xabytes, (p)etabytes, (h)uman-readable-readable-
readable-readable & ] 3 &+  9l51]r}. 7] E O] AZgo]= Algto] 212 4 9l41]}. lvm.conf 5] 9]
global 44 o 4] units = 7] ¥ +& g sl 7] EZHS Hol& + vt Ef

o} A Al = 7] 7] 7FeLe] E T4l pvs B 5 9] 82 nj7pupo] EE XY §L] ).

# pvs --units m

PV VG Fmt Attr PSize  PFree

/dev/sdat lvm2 --  17555.40M 17555.40M
/dev/sdb1 new_vg lvm2 a- 17552.00M 17552.00M
/dev/sdc1 new_vg lvm2 a- 17552.00M 17500.00M
/dev/sdd1 new_vg lvm2 a- 17552.00M 17552.00M

A BH Oz B9 29 AfFAF(247) 02 A F T @9 AFE (B, K, M, G, T, )& &8 31<]
10002] o2 T-9]0] $3) & EA =% ) F e + eLith

g 9%

Mo

718 S0l 10242] 52 F2.2 EA T

# pvs
PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg lvm2 a- 17.14G 17.14G
/dev/sdc1 new_vg lvm2a- 17.14G 17.09G
/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G

og BE2 10007 9] G522 88 A .

# pvs --units G
PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg lvm2 a- 18.40G 18.40G
/dev/sdc1 new_vg lvm2 a- 18.40G 18.35G
/dev/sdd1 new_vg lvm2 a- 18.40G 18.40G
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47, CLI W E L AL23te] LVM 32

51 (s)ectors(512u8fo] EZ F o] H) = A&} A g W] E X F e +5 Y5

o2 Aol A= pvs FF 2] S8 ol 2] A2 EAF .

# pvs --units s

PV VG Fmt Attr PSize  PFree

/dev/sdb1 new_vg lvm2 a- 35946496S 35946496S
/dev/sdc1 new_vg lvm2 a- 35946496S 35840000S
/dev/sdd1 new_vg lvm2 a- 35946496S 35946496S

7.2 o4 PVC 5% o 22

o
N

MB 9] = FA] .

# pvs --units 4m

PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg lvm2 a- 4388.00U 4388.00U
/dev/sdc1 new_vg lvm2 a- 4388.00U 4375.00U
/dev/sdd1 new_vg lvm2 a- 4388.00U 4388.00U

4.8.5. JSON & 4] = 2/(Red Hat Enterprise Linux 7.3 o] %)

Red Hat Enterprise Linux 7.32E] LVM ] = Z & o] F & o] --reportformat 5412 A} &5l =22
JSON g & o= A 4 Q.

ofs& d A oA = Ive] 28 & X 72 F4 oz Hojgid.

#Ilvs
LV VG Attr  LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
my_raid my_vg Rwi-a-r--- 12.00m 100.00

root rhel_host-075 -wi-ao---- 6.679
swap rhel_host-075 -wi-ao---- 820.00m

g 972 JSON §42 98 o 5 LVM 759 £

o
ke
L
B
L
L

o

# lvs --reportformat json

{
"report": [
{
" [
{"lv_name":"my_raid", "vg_name":"my_vg", "lv_attr":"Rwi-a-r---", "lv_size":"12.00m",
"pool_Iv":"", "origin":"", "data_percent":"", "metadata_percent":"", "move pv" " "mirror_log":"",

"copy._ percent" "100. 00" "convert _Iv": "'7
{"lv_name":"root", "vg_name":"rhel_host-075", "lv_attr":"-wi-ao----", "lv_size":"6.679",

m
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rL

2

"pool_Iv":"", "origin":"", "data_percent":"", "metadata_percent":"", "move_pv":"", "mirror_log":"",
“copy_ percent" "convert v,

{"lv_ name" "swap", "vg_name":"rhel_host-075", "lv_attr":"-wi-ao----", "lv_size":"820.00m",
"pool_Iv":"", "origin":"", "data_percent":"", "metadata_percent":"", "move_pv":"", "mirror_log":"",
"copy percent" "convert v":""}

]
}
]
}

output_format &g é’ /‘FQ;}‘# /etc/lvm/lvm.conf 71 o] x] H 74] FA L 24 940 2 Ay
& sy z21) 33 F9] --reportformat 4 g2 o] &g o} ¢ gh]d.

st

s
-

4.8.6. 33 =z ¥ 7(Red Hat Enterprise Linux 7.3 o] -3})

Red Hat Enterprise Linux 7.3 ¥ 7A] 4] & 2]2] ]k LVM 53 2+
log/report_command_log 7% ¥ §do 2 ys}H F¢ 34 225 Hugd 5 Q5o ZA|GH
F S g2ls]xz o] HA]o nja} gt 4 Ql51]c].You can determine the set of fields to dlsplay
and to sort by for this report.

o oA LVM B o] t gt la] 22 132415 4502 % LUMS 78§, o] o o4
B Fo] ¥gtdH EF 25 VG ¢ nfz-7-x] = Ivol0 2 Ivoll 2= A& 0 2 2] 5 Q2L 3olsh + 95
Lt}

# lvmconfig --type full log/command_log_selection
command_log_selection="all"

# Ivs
Logical Volume

LV LSize Cpy%Sync
Ivol1 4.00m 100.00
Ivol0 4.00m

Command Log

Seq LogType Context ObjType ObjName ObjGrp Msg  Errno RetCode
1 status processinglv  Ivol0 vg  success 0 1
2 status processing lv. Ivoll vg  success 0 1
3 status processingvg  vg success 0 1

# Ivchange -an vg/lvol1
Command Log

Seq LogType Context ObjType ObjName ObjGrp Msg  Errno RetCode
1 status processinglv  Ivol1 vg  success 0 1
2 status processingvg  vg success 0 1

12
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LVYM H 74 & F3F 2725 78 5)= 3 o O] st x4 ¢F 1] &2 Ivmreport =52 5] o] x| & F= 3}
HA L.
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Red Hat Enterprise Linux 7 +=g] 2§ 32 32

¢

5%. LVM &% <

o] FoAji= B 7pA] 72 LVM 74 ollAE 45 gk

5.1. 371 9] t]2Zo) 4] LVM =] B o5

X

o] o Al &=}l /dev/sdal,/dev/sdb1, /dev/sdc1 o] tj==Z2Z 4 H new_logic_volumeo]z}+=
LVM =2] B&F< 4¥ g

2§ 2579 []22F AM§ 3t vl pvcreate §E -2 AF§ o] LVM E2] BF0Z Hoj2L

14 1] .

o] @&l 2 /dev/sdal,/dev/sdb1, /dev/sdc1 o] = E bjo]ElE A A §1]

# pvcreate /dev/sdat /dev/sdb1 /dev/sdci
Physical volume "/dev/sda1" successfully created
Physical volume "/dev/sdb1" successfully created
Physical volume "/dev/sdc1" successfully created

YYELVM 2] ZFo2 THH 2F 15
7L YT

o}

o
i

Lo} -2 332 new_vol_group E#

# vgcreate new_vol_group /dev/sdat /dev/sdb1 /dev/sdc1
Volume group "new_vol_group’ successfully created

Cryostats 3 32 Al-§

\O'E

of Al B4 259 %4

o

EAG 7 AF .

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

Yol BF 254 =2] EFES e o8 %2 5 25 new_vol _group 4]
new_logic_volume =z] B&2 4§ gt]t]. o] doji]= EF 259 2GBE A& 5} =2 &F

14
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7YY

w

1,

# Ivcreate -L 2G -n new_logical_volume new_vol_group
Logical volume "new_logical volume" created

2] B Y A2HL YY G TS FH L 2] EFol GFS2 Y A|2HL 4
gt

# mkfs.gfs2 -p lock_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

08 B L o] BFEL vheESL Y ALY [2T FAES BT

# mount /dev/new_vol_group/new _logical_volume /mnt
# df
Filesystem 1K-blocks  Used Available Use% Mounted on
/dev/new _vol_group/new _logical_volume
1965840 20 1965820 1% /mnt

52. 2Eg =2 BF 4¥

o] o & & =} 4] = /dev/sdal,/dev/sdb1, /dev/sdc1 o] C] A= 4] H]o]E] & A Ezlo]Fsl= LVM £
Ezglo]FH =2] BEF & J¥gdd.

F ZF A AF& T ]2 F o= pvcreate T F 2 A}-& 5} LVM E2] 2FOo = glo] 2L
ﬁﬁ“qﬂ

115
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Mo

# pvcreate /dev/sdat /dev/sdb1 /dev/sdci
Physical volume '/dev/sda1" successfully created
Physical volume "/dev/sdb1" successfully created
Physical volume "/dev/sdc1" successfully created

o

EF 75 volgroup01 £ vl of

# vgcreate volgroup01 /dev/sdat /dev/sdb1 /dev/sdci
Volume group "volgroup01" successfully created

Cryostats § &2 A&

\O'E

of A BF 159 4L EANT T U]

o

#vgs
VG #PV #LV #SN Attr VSize VFree
volgroup01 3 0 0wz--n-51.45G 51.45G

/dev/sda1l,/dev/sdb1, /dev/sdc1 9] 2 E g]o]El & ] A §1]

ggo BgF 75 volgroup01 < 44 g}

Y BF 2594 Z2Eafo]FH =] EFL syt 2 F352 &
volgroup01 o x] A A H =] 2F ~Ezlo]F _logic_volumeL 4% $1]}]. o] o ojx]= =Z7]
7} 2GBQ] =2] BFE Y4 ). 3 9] ZEaJo] Z} 2E o]z 7] 7} 44 Zvfo] E Y]]

# Ivcreate -i 3 -1 4 -L 2G -n striped_logical_volume volgroup01
Rounding size (512 extents) up to stripe boundary size (513 extents)
Logical volume "striped_logical_volume" created

[
Im
AJ)
L
of
et
i
)
Nz
S
<L
Jﬁ.

o A= v

by

# mkfs.gfs2 -p lock_nolock -j 1 /dev/volgroup01/striped_logical volume
This will destroy any data on /dev/volgroup01/striped _logical_volume.

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

Device: /dev/volgroup01/striped_logical _volume
Blocksize: 4096

16
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5%.LVM A4 d

Filesystem Size: 492484
Journals: 1

Resource Groups: 8

Locking Protocol: lock_nolock
Lock Table:

Syncing...
All Done

\%:
ky
&
e
2,
™
g
)
(™
\
oy
N
3
%o
o
g
ky
s
I
{

g §ye o] BFL rheE

# mount /dev/volgroup01/striped_logical_volume /mnt
# df
Filesystem 1K-blocks  Used Available Use% Mounted on
/dev/mapper/VolGroup00-LogVol00
13902624 1656776 11528232 13% /
/dev/hdat 101086 10787 85080 12% /boot
tmpfs 127880 0 127880 0% /dev/shm
/dev/volgroup01/striped_logical volume
1969936 20 1969916 1% /mnt

53. BEF 25

4
&

o) oA A= A1 ff 2] A A1 £ How P £ dirol 485 e
0] 2R F P A H22E R G2 A BF 2572 vE 7 dgr .

2] A= =] EF mylv 7} BF 25 myvoloA] 3 5], BF Z5 myvol 2 4] 7j<] E2]
E#F, /dev/sdal,/dev/sdb1, /dev/sdc1 = 7+4 F 1]l

o] AA}E g2l myvg EF Z50] /dev/sdal & /dev/sdb1 = 73 HUr} = WA EF 25
yourvg += /dev/sdc1 2 74 H 1/l

pvscan F 32 A& 5lo] BF Z7A] HA A Tls et 37F 271 E A ok

# pvscan
PV /dev/sdal VG myvg Ivm2[17.15GB/0 free]
PV /dev/sdb1 VG myvg Ivm2[17.15 GB/ 12.15 GB free]
PV /dev/sdc1 VG myvg Ivm2[17.15 GB/ 15.80 GB free]
Total: 3 [51.45 GB] /in use: 3 [51.45 GB]/inno VG: 0 [0 ]

pvmove 3 3L A& 519 /dev/sdcl o x] AFE-H B E Ea] 83 §9L /devisdbl Z o] &
gl pvmove FH L JP 5= b Al ro] e AE + QlF o

17
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# pvmove /dev/sdc1 /dev/sdb1
/dev/sdc1: Moved: 14.7%
/dev/sdc1: Moved: 30.3%
/dev/sdc1: Moved: 45.7%
/dev/sdc1: Moved: 61.0%
/dev/sdc1: Moved: 76.6%
/dev/sdc1: Moved: 92.2%
/dev/sdc1: Moved: 100.0%

b0l €] o] ¢ F /devisdcl o] 2E F7ro] AE TRt A2 el F 7 gL,

# pvscan
PV /dev/sdal VG myvg Ivm2[17.15GB/0 free]
PV /dev/sdb1 VG myvg Ivm2 [17.15 GB/ 10.80 GB free]
PV /dev/sdc1 VG myvg Ivm2[17.15 GB/17.15 GB free]
Total: 3 [51.45 GB] /in use: 3 [51.45 GB]/inno VG: 0 [0 ]

A BF 25 yourvg = 44 5} ® Cryostat split 5 5 2 Al-& 35l BF 25 myvg = 2 &
gt

2F 252 2@l H o] 25| v]8Y FEooF ], Y Al LHo] rpLEH 55
2] B7 2 v @Y }7] Aol B A 2L v}LE A} Tk

Ivchange % % &= Cryostatchange 5 32 Al-&35lof =] EF2 H]&Ys}gi]. ,:}D

FES e E2F myIv = H[&Y3}e o2 myvg EF 25 mngol//‘ HEFE 75 myvg E 23
sfo] B2l ZF /dev/sdel £ A EF 259 yourvg = o] &%l

# lvchange -a n /dev/myvg/mylv
# vgsplit myvg yourvg /dev/sdc1
Volume group "yourvg" successfully split from "myvg"”

golg + st

MIo

|

\O'E

Cryostats 332 Alg5la] = BF 2579 =4

#vgs
VG #PV #LV #SN Attr VSize VFree
myvg 2 1 0wz--n-34.30G 10.80G
yourvg 1 0 0wz--n-17.15G 17.15G

A BEF 222 ot A =a] BF yourlv = vhs .

iy
Yo

# Ivcreate -L 5G -n yourlv yourvg
Logical volume "yourlv" created
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5.
A =] Bl Y A =HL Y5l v} E F .
# mkfs.gfs2 -p lock_nolock -j 1 /dev/yourvg/yourlv
This will destroy any data on /dev/yourvg/yourlv.
Are you sure you want to proceed? [y/n] y
Device: /dev/yourvg/yourlv
Blocksize: 4096
Filesystem Size: 1277816
Journals: 1
Resource Groups: 20
Locking Protocol: lock_nolock
Lock Table:
Syncing...
All Done
# mount /dev/yourvg/yourlv /mnt
6.

=] & mylv & v] 8§ 3}s)of sl u2 v} 2 ES}7] do gA] &§5}s)oF gl

# lvchange -a y /dev/myvg/mylv

# mount /dev/myvg/mylv /mnt

#df

Filesystem 1K-blocks  Used Available Use% Mounted on
/dev/yourvg/yourlv 24507776 32 24507744 1% /mnt
/dev/myvg/mylv 24507776 32 24507744 1% /mnt

5.4, =] BFAA =2 47

2 oA AAAA = F]E ieE] BFA TELE AAGA Y} ETE TE BF AV ALE
LWﬂaﬂ#w#ﬂﬂiﬂlgﬁﬁﬁﬂﬂﬁﬁLWhﬁﬂ‘EJﬂ”%@°EF4%é PN R
A EZ o] Faof Fr]T.

5.4.1. 7]& ] EFCZ o]

o] o o 4] =] BFL BF 27 myvg 9 4 72 ] EFo] jEF .

# pvs -o+pv_used

PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdb1 myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdc1 myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdd1 myvg lvm2 a- 17.15G 2.15G 15.00G
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o] ajojAl= EF & A AT T AE=F 2 F 9L /devisdbl o] o] &gt

B 259 OE B2 il A8 e 9 9o #8E G OE 34 8lo] A
= Fx] o 4] pvmove G 3L JP & + M’_Q_ﬂf Extent= o] = 3] )] Hj .

[
oy
Ay
3

# pvmove /dev/sdb1
/dev/sdb1: Moved: 2.0%

/dev/sdb1: Moved: 79.2%

/dev/sdb1: Moved: 100.0%
pvmove 3 % & o] 21 5w Extent Hj = t}2 7 241}

# pvs -o+pv_used

PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G
/dev/sdb1 myvg lvm2 a- 17.15G 17.15G 0
/dev/sdc1 myvg lvm2 a- 17.15G 12.15G 5.00G
/dev/sdd1 myvg lvm2 a- 17.15G 2.15G 15.00G

Cryostat reduce '3 3 S A}-§-3lo] BF 254 &2 EF /dev/sdb1 & A # g1

# vgreduce myvg /dev/sdb1
Removed "/dev/sdb1" from volume group "myvg"”
# pvs
PV VG Fmt Attr PSize PFree
/dev/sdal myvg lvm2 a- 17.15G 7.15G
/dev/sdb1 lvm2 -- 17.15G 17.15G
/dev/sdc1 myvg lvm2 a- 17.15G 12.15G
/dev/sdd1 myvg lvm2 a- 17.15G 2.15G

ojA] 2z #2402 AAsAY E AR TG 7 U]

54.2 37 992 A 22z o] F

o] ool ] =2] BFL BF 25 myvg o A 7)) Fe] BF ) tf<7 7o wjEFH1 T

# pvs -o+pv_used
PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G
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/dev/sdb1 myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdc1 myvg lvm2 a- 17.15G 15.15G 2.00G

o] oz A z}JA]= /dev/sdb1 o] ExtentE A =] ¢l /dev/sdd1 = o] FgFL] .

/dev/sdd1 oJ4] A =e] &L thatd.

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

A Z2] EF /dev/sdd1 £ 7]& EF z5 myvg o =7}gi] .

# vgextend myvg /dev/sdd1
Volume group "myvg" successfully extended

# pvs -o+pv_used
PV VG Fmt Attr PSize PFree Used
/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G
/dev/sdb1 myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdc1 myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdd1 myvg lvm2 a- 17.15G 17.15G 0

pvmove g 3L A}1-& 3} b o]E] Z /dev/sdb1 o] 4] /dev/sdd1 = o] F 3]t}
# pvmove /dev/sdb1 /dev/sdd1

/dev/sdb1: Moved: 10.0%

/dev/sdb1: Moved: 79.7%

/dev/sdb1: Moved: 100.0%
# pvs -o+pv_used

PV VG Fmt Atir PSize PFree Used

/dev/sdal myvg lvm2 a- 17.15G 7.15G 10.00G

/dev/sdb1 myvg lvm2 a- 17.15G 17.15G 0

/dev/sdc1 myvg lvm2 a- 17.15G 15.15G 2.00G
/dev/sdd1 myvg lvm2 a- 17.15G 15.15G 2.00G

tj o] Bl Z /dev/sdb1 o] o] & F EF 27 oA A A 7 s

# vgreduce myvg /dev/sdb1
Removed "/dev/sdb1" from volume group "myvg"”
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ofA] B 22 E thE B Tl AMAFAL) A=A H22E AAL 5 gL,

5.5. Z2|=E]qA] vje]gdd LVM =z2] 27 4%

Fej 2o v Y H LVM =2 272 4 ¥etelv 420 E $89] vz 7} = B =so vy
HLVM 2] 252 Y¥oe A7 548 99 2 I371 D2gh]oh 22} Fej2o] 2 gH LVM
2Fe YyaAY 0oL A,

[}

Fej2u] @ Fe 28 v]E oZepst 39 Folofo} g,
[}

ZFe] 28] 7} Y5 70] o g ).
[}

228 72 842152 H lvm.conf 59 °] 7 752 Lol 4Gk 5}r]
use_lvmetad &2 00] o] o} g}]r}. 221} Red Hat Enterprise Linux 7] 4] = A] & & z}2]
o] 2 = ocf:heartbeat:clvm Pacemaker 2] &2 ojj o] 2l E x} & ojJ ] o] &] e} ZF 9] L =& gL/}

Red Hat Enterprise Linux 79 4] Z2] 2 E/+= PacemakerZ 53] #2]F . F22E3 LVM =2]
72 Pacemaker & 2 E] S} §H7 vl X g 5] Z] AH 2] 222 FAEoF ]l

o a4 = Fe =g o njg g H LVM E#F< 4§ g .

Fe| 2 2z Ego] B LVM 7] X & 43|52 Fol 2 £EZESo)E A5z FelH
g Yyt FH2E ] AYE AL T BA LG N e o= Fel
HE Y yotn Fe 20 mro] HYS FHE HE ZRALE A ST 24 218
NE2 Fz = Fe2EH 7 7Y 220 e A E FHE AT .

Fo|2H 9 B E =k FHot vHYH 2] 2iFS Y5 v Fe2H0 BE =
o] lvm.conf Fe ol 4] F 782 SrpEs S g}, 7] EF 02 FF 7 F2 localz
HYFLE o] F WG FeH FH2E 9 2} =EoH g FEL Yol FeAHY FFS
253 5] ).

I # /sbin/lvmconf --enable-cluster

Z# =g dim 2] +=8 HF . FE 2 BE =i g2AE APe S Ba
g garz gang YY)
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# pcs resource create dim ocf.pacemaker:controld op monitor interval=30s on-fail=fence
clone interleave=true ordered=true

clvmd £ ZFa/2g g2 FZH g dim 2] 2 22] ol 7R 2, Fe|2EH o] 2 E =T o]
Al HYH=F FAH 2|22 2|25 Y P clvmd 71 P H = ZE EEoA]
cmirrord g]= -2 &% 3} 3512 W with_cmirrord=true rjj 7j ¥l =& & 4 gl oF g} }.

# pcs resource create clvmd ocf:heartbeat:clvm with_cmirrord=true op monitor interval=30s
on-fail=fence clone interleave=true ordered=true

clvmd 2] £=2F o] o] 2] g1 X] F with_cmirrord=true o 7} ¥ ~Z X] g 5} <] &2 F -7 O}>
B 32 AF§ )] ) WE EPIES JL2E Yo ET 7 Y]

I # pcs resource update clvmd with_cmirrord=true

clvmd 2 dim §242 #35l2 =4 E A &gl clvmd = dim 5o ] Z5) o} 5}]
dim 3 & ¢ § == o] 4] 5o} gt

# pcs constraint order start dim-clone then clvmd-clone
# pcs constraint colocation add clvmd-clone with dim-clone

A A2 &2

E&59+<= vlef

Mo

mjel g Yy G A VA BAE Bo 2FL vEs A 08 9Y
2FL YYI. ]2 2o 7 N9 Fe 2ol A
227} EgF .

o
&
N
X
&
{
i
L

# pvcreate /dev/sdb1

Physical volume "/dev/sdb1" successfully created
# pvcreate /dev/sdc1

Physical volume "/dev/sdc1" successfully created
# pvcreate /dev/sdd1

Physical volume "/dev/sdd1" successfully created

EF 252 ey o] gAJoi]= o] F TAoA] vH= A Jje] Ee] EFo=E Y H EF
~z& Cryostat 001 2 &% g/}

# vgcreate vg001 /dev/sdb1 /dev/sdc1 /dev/sdd1
Clustered volume group "vg001" successfully created

Cryostat create 53 9] 252 EF 250] F22EFES Uedo EF 2159 £45%
FZA] 8} Cryostat '3 3 & Al &3} BF 250] Fe2HFH A=A T + Ay, EF

250] FH2EF 9 c S40] ZAF.

123



¢

Red Hat Enterprise Linux 7 +=g] 2§ 32 32

# vgs vg0o01
VG  #PV #LV #SN Attr VSize VFree
vgo01 3 0 0wz--nc68.97G 68.97G

vje] g d =e] EFE& Y o] dol= EF 25 Cryostat 001 o)A =2] E&F
mirrorlv & 4¥ g1]t}. o] EF o= 5pf9] v]2] g2]7f A5l o] dojA& =2] EF o A}

g Ee] EF9 Y JI9S I

# Ivcreate --type mirror -l 1000 -m 1 vg001 -n mirrorlv /dev/sdb1:1-1000 /dev/sdc1:1-1000
/dev/sdd1:0
Logical volume "mirrorlv" created

Ivs §3g 21831 me] §yo] AY $F2 EAL 7 Agr]rh. g oAU = v 27}
47% 571518 o3 91% 7] 518 thg vel 7} S 5 100% 5 7] 55282 Ko7,

# lvs vg001/mirrorlv

LV VG Attr LSize Origin Snap% Move Log Copy% Convert
mirrorlv vg001 mwi-a- 3.91G vg001_mlog 47.00

# Ilvs vg001/mirrorlv
LV VG Attr LSize Origin Snap% Move Log Copy% Convert
mirrorlv vg001 mwi-a- 3.91G vg001_mlog 91.00

# Ivs vg001/mirrorlv
LV VG Attr LSize Origin Snap% Move Log Copy% Convert
mirrorlv vg001 mwi-a- 3.91G vg001_mlog 100.00

mjee] et i= Al2E 220 ZAIF .

May 10 14:52:52 doc-07 [19402]: Monitoring mirror device vg001-mirrorlv for events
May 10 14:55:00 doc-07 Ivm[19402]: vg001-mirrorlv is now in-sync

Ivs 3£ -0 +devices 53 g}7] AF§-31o v]2] BRI S 74 5l= JAE Z g vz
o] 7HE EA G 7 AFH T o] A9 2] BF o] F A HF o]uR 9} s} 222 7Y
ol d&< &+ Awti.

# Ilvs -a -o +devices

LV VG Attr LSize Origin Snap% Move Log Copy% Convert Devices
mirrorlv vg001  mwi-a- 3.91G mirrorlv_mlog 100.00
mirrorlv_mimage_0(0),mirrorlv_mimage_1(0)

[mirrorlv_mimage_0] vg001  iwi-ao 3.91G /dev/sdb1(1)
[mirrorlv_mimage_1] vg001  iwi-ao 3.91G /dev/sdc1(1)
[mirrorlv_mlog] vg001  Iwi-ao 4.00M /dev/sdd1(0)

Ivs 9] seg_pe_ranges 5412 Al-§ 3]l d]o]E] go]o}22 FA & 5= Q5. o] §42
A& 5lo] glo]o}2o] Ag 2 FEEJ=X] 8ol = QS 1. o] HF 9] & A= Ivcreate
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= AF 5Y3 FH oz PE YIS FA g

\O'E

o |vresize B % o] ¢/ & o Z A&

#lvs -a -0 +seg_pe_ranges --segments
PE Ranges
mirrorlv_mimage_0:0-999 mirrorlv_mimage_1:0-999
/dev/sdb1:1-1000
/dev/sdc1:1-1000
/dev/sdd1:0-0

37

LVM v] 2] g H B5 ksl
=

& ofo] Foll ol oj ot XA ot v g2 6.2, “LVM
Mirror g jojA] 727 & &7

A2,
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e

6%. LVM =] s 4

o] Fojj A= of gt LVM #4] 32 WS &5 g,

6.1. Jg =4 3 2

Wgo] o §o) 2 FEGA] s G e gL gyos Ay

o
)
Y
e
3
30
)
L
)

HE O A 28 TS d o2 H 2E FFO] -vwv, -vw, v A E AFE g .

oA 7} =] BF Yol AddE G- Y FYe] =7 4 H o] activation = 1 £ 4§ 5
A -vww Q2 FFH L AP, o] 82 HAISH F g 2] 7} L6 YE| oA A 2H FHF
FA 7} B SER] Q== o] o) WlE 02 Z AHH G oF g

Ay 2oz Py gzZ 435 lvmdump §F 2 J g f 24 ot 1] &2
Ilvmdump(8) rj 17 =] o] x| & FZ5FNA] L.

F7F Al 2H F H = lvs -v,pvs -a &= dmsetup info -¢ F 52 &gl

/etc/lvm/backup 7} o A] v g} 5] o] E] o] v}x] v} vl 9] 571 Jetc/lvm/archive 7 ) 2] o} 7} o] H
w] 2S HAFg ot

Ivmconfig g3 S &P st A 74 JHE ol

/etc/lvm t] F gl 2] o] .cache 7 Yo 4] EFe] & EF o] gli= FX] 9 gt g Z=7F =X g9l
.

6.2. LVM MIRROR & 7o 4] 27

o] HioAl= =] EF2 7]E FA] 71 5532 mirror_log_fault_policy =] 7| ¥ 77} A A H =5 &

& o] 7] wjiFo LVM v] 2] 3 E E59] oF B o] s} JFoi H3l= dE A ol F
A= o] gl E 502 OfA] B =g of gi] o). mirror_log fault_policy mj 7] ¥l g of oj st }4j] 5t
&2 4.4.4.1%4. “nj2] g H =2] BF &7 " & F=AL.
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AN 2 A% FEF T o] AGA tA] 2] H ]2 A& A 2T FAE A =H o 75
7 02 g Y= 5 Yt

g §YL veo) A8 Y £z 2FE HY T

# pvcreate /dev/sd[abcdefgh][12]
Physical volume '/dev/sda1" successfully created
Physical volume '/dev/sda2" successfully created
Physical volume "/dev/sdb1" successfully created
Physical volume "/dev/sdb2" successfully created
Physical volume "/dev/sdc1" successfully created
Physical volume "/dev/sdc2" successfully created
Physical volume "/dev/sdd1" successfully created
Physical volume "/dev/sdd2" successfully created
Physical volume "/dev/sde1" successfully created
Physical volume "/dev/sde2" successfully created
Physical volume '/dev/sdf1" successfully created
Physical volume '/dev/sdf2" successfully created
Physical volume "/dev/sdg1" successfully created
Physical volume "/dev/sdg2" successfully created
Physical volume "/dev/sdh1" successfully created
Physical volume "/dev/sdh2" successfully created

05 332 EF Z5 Cryostat & v]2] 3 & E+# groupfs & 44 g}

# vgcreate vg /dev/sd[abcdefgh][12]
Volume group "vg" successfully created

# Ivcreate -L 750M -n groupfs -m 1 vg /dev/sdat /dev/sdb1 /dev/sdc1
Rounding up size to full physical extent 752.00 MB
Logical volume "groupfs” created

lvs FE S A1&3d]of mje] BRI A & vja] 279 v]2]gdd BF ¥ 7]E A9 g ojojRL golad +
Atk A WA dolA] 2l ol = ghH 5] 57]3515] Lgkairh 4457 H ol Copy% H=7}
100.002 = Z ] € gj7}=] 7]c}&]of g}i]r}.

# lvs -a -o +devices

LV VG Atir 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/sda1(0)
[groupfs_mimage_1] vg iwi-ao 752.00M /dev/sdb1(0)
[groupfs_mlog] vg Iwi-ao 4.00M /dev/sdc1(0)
# lvs -a -0 +devices
LV VG Atir 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)
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[groupfs_mimage_0] vg iwi-ao 752.00M /dev/sda1(0)
[groupfs_mimage_1] vg iwi-ao 752.00M /dev/sdb1(0)
[groupfs_mlog] vg Iwi-ao 4.00M i /dev/sdc1(0)

o] of o A] = ] 2] /dev/sdal o] 7]E H =] 7} o)) vz H B
LV A] H 7 ¢t o] 2] & X/”‘L/E} o] 7 LVM2 rj2| & g Mg
2 ExAstei dd FE L &P )

# dd if=/dev/zero of=/dev/vg/groupfs count=10
10+0 records in
10+0 records out

Ivs 552 AFg3to] 3|7} o]A] AF FA IR el g 7+ i)k Yoot t] 222 93] VO 277}
w4 %] o,

# lvs -a -0 +devices
/dev/sda1: read failed after 0 of 2048 at 0: Input/output error
LV VG Atir LSize Origin Snap% Move Log Copy% Devices
groupfs vg -wi-a- 752.00M /dev/sdb1(0)

of AlF oA t=2] B-FE A% AFEE 7 ofo} A v v 2 FH-2 gl

2] g d BF2S oA dEslalH £&YdH Ealo]BE wAsl Ee] BFS OgA Y.
pvcreate 532 J gt uf A OJ 2= E WA 5l= EI/’J s Yot O 2T 5 A1& 5= 3¢ "¥9" H Lo HE
Al € 1] o}. Cryostatreduce --removemissing 5 32 &g slof 327} ZAHA] e o 5+ 5.

# pvcreate /dev/sdi[12]
Physical volume "/dev/sdi1" successfully created
Physical volume "/dev/sdi2" successfully created

# pvscan
PV /dev/sdb1 VG vg Ivm2 [67.83 GB/67.10 GB free]
PV /dev/sdb2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdc1 VGvg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdc2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdd1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdd2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sde1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sde2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdft VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdf2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdg1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdg2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdh1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdh2 VG vg Ivm2 [67.83 GB/67.83 GB free]
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PV /dev/sdi1 Ivm2 [603.94 GB]
PV /dev/sdi2 Ivm2 [603.94 GB]
Total: 16 [2.11 TB] / in use: 14 [949.65 GB] / in no VG: 2 [1.18 TB]

.02 4 B BFS AFE

\O'E

of g BEF 25

mlo

39

# vgextend vg /dev/sdif12]
Volume group "vg" successfully extended

# pvscan

PV /dev/sdb1 VG vg Ivm2 [67.83 GB/67.10 GB free]
PV /dev/sdb2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdc1 VGvg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdc2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdd1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdd2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sde1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sde2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdft VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdf2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdg1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdg2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdh1 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdh2 VG vg Ivm2 [67.83 GB/67.83 GB free]
PV /dev/sdi1 VG vg Ivm2 [603.93 GB /603.93 GB free]
PV /dev/sdi2 VG vg Ivm2 [603.93 GB /603.93 GB free]
Total: 16 [2.11 TB] /in use: 16 [2.11 TB] /inno VG: 0 [0 ]

HY Bie Ao v P H Y2 g W,

# lvconvert -m 1 /dev/vg/groupfs /dev/sdi1 /dev/sdb1 /dev/sdc1
Logical volume mirror converted.

Ivs 552 ALgato] w2l s} B el A el g 5 g,

# lvs -a -o +devices

LV VG Atir 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/sdi1(0)

[groupfs_mlog] vg Iwi-ao 4.00M /dev/sdc1(0)

6.3. &z] & vel o] &

6%. LVM &4 3l 4

B2 259 BF 25 e JoL 52 Gojx) g F et ol §elo] B2
71} Al =H o] 55 UUIDS} i £2] B52 2 7 428 Hee 27 A7} EA T £
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22 24l et o] 57} &8 verE o] 5 9} 5 21 ¢ UUIDE g sfo] 2] 2ol HolEE 57
o 7 o,

& 5ol LVM =2] BEFL Al-&3}o] o] Ax}Z Al xsA]E= oF FYd. ZEH
UUIDE =g 31 o] o] Bl 7} =& F1 o

st

e 28 FREH

b

o2 oA Al = HEFEI o] % 0] e A} EHH =R o E Fel
of F 1]t

# 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.

Folsto] Hojsti= 2] #79 UUIDE 22 + st]th o'F 25 2

/etc/lvm/archive O] 2 £ 2] o]
Z gl of7}o] H | VM o E}- 5] o] E] = VolumeGroupName_xxxx.vg 7 9%

ol sl mBro = 2 5
2.

u

EE BFE By

1,

o

79

Ty

Qh

7 PR (P) o 5-F 4P E5H Fo]q 2F UUIDE F

# 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-NYM5SKk'.

pvcreate g % 2] --uuid % --restorefile 91 +F AFg3lo] Ea] EHFS E U ofs A= <]
o] Z ] UUID?] FmMGRh3-zhok-iVI8-7qTD-S5BI-NYM5Sk E A}-§& 3}< /dev/sdh1 F ] & Ez] ZFO
2 Fo] BS AP o] FFL BF 259 FHI of7}o] H ] e}t o] ] v E} ] o] E] 91 VG_00050.vg
of ZgH vjejro]E JHE g Ea] EF g o] S 58 g1 d. restorefile o1+ pvcreate 7
Fo BF 2529 o]d Ee] BFH 585 A 2] BFS AFESHES o1 o]d Ea] BF X¢gdH
b o] E] Z wlj 7] 3}.x] gk=F ] }(q]: ¢l pvcreate 'F F o] wjElt)] o] ] HJ X Z A o] 5= FHH F ol+E
AF& AL ORE 7] E GHe A8l o Ee] % BFo] & 4§ &) pvcreate g -2 LVM v e} ] o] E]
F Gk Ho]2 v 7]E Hlo]E] FF o= FFE p|AA g
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# pvcreate --uuid "FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK" --restorefile
/etc/lvm/archive/VG_00050.vg /dev/sdh1
Physical volume "/dev/sdh1" successfully created

2@ % Cryostat cfgrestore '3 %/ 2 A}-§-3fo] BF 259 vjeft)o]EE 2 + Q&1

# vgcfgrestore VG
Restored volume group VG

oAl el BFS EAEG 7 gk

#lvs -a -0 +devices
LV VG Atir LSize Origin Snap% Move Log Copy% Devices

stripe VG -wi--- 300.00G /dev/sdh1 (0),/dev/sda1(0)
stripe VG -wi--- 300.00G /dev/sdh1 (34728),/dev/sdb1(0)
oS ¥9S EFS FYslely FY BEFS ZA g .

# lvchange -ay /dev/VG/stripe

#lvs -a -0 +devices
LV VG Atir LSize Origin Snap% Move Log Copy% Devices
stripe VG -wi-a- 300.00G /dev/sdh1 (0),/dev/sda1(0)
stripe VG -wi-a- 300.00G /dev/sdh1 (34728),/dev/sdb1(0)

/2252 8-2] LVM ]} o] £ 7} 7}%@! & B Fe AN o] FYL Fe] BFS BPE 7 e
L. WG E o] E GO g H3 Fp BF HoEH I IFL BE 7= ir]r). fsck HHL AL o]
S5 oS B e AT
6.4. MISSING Ez] &+ 2

B2] BFo] A5t A ) mAHF e G 6.34. “Fe] EF v|gHoH BT o] 4 Fe] £

u Bt o] E| & & —FOVI PIet A Yot AAE ql’cf‘# 7/}— EF 25 £ H g5 IL’/‘ﬁ’lo ':i
A B2l BFo) oS XY M’”‘L/E} Cryostatdisplay 5 % 2] --partial & --verbose ¢/+Z A}

&35}of o o] ¢ }—XF#X/ P F #9 UUIDe} =715 FA & + 5. Yo 279 E} =]
%ﬁg 0] 7] 5} ™ pvcreate %’%ﬂaﬁ --restorefile ¥ --uuid ¢152} g7 Al-§ 3} %ﬂ% =2 EFH &
st UUIDZ A FAE =788 4 &1/l 28 .2 Cryostat cfgrestore F 3 2 A}-& 3} BF =z
79 velho]e & Fa & + AFH

2] B o] £2&l 5" Cryostat change g 3 9] --partial ¢|+E Al-§-3}o EF 259 trjx] &z &
83313+ + 9141/ t]. Cryostatreduce 3 % ¢] --removemissing ¢1+Z Al-&sfo] BF 25 4]
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NG Ee] EFSAFE S EE =2 BFS AAY 7 s

o)
%

--test ¢/2] g7 Cryostatreduce 3 %S & d slof A # gt g5 gQls)oF g1t

g] 22 o] LVM 29} 7 o} 3 7}x] 2, =4] Cryostat cfgrestore 5 52 A}-&3}o] EF 25 el o]El
£ o]d Yej= Fg5H gl A2 o] LVM ¢l = HE2 + s o F o] —test o4 gl o] -
removemissing ¢15-2] --removemissing ¢15Z Al-& 3t & X5l = =] BEF2 A A F-2 of &
5] E2] B#& wA )3z o= Cryostat cfgrestore 3 3 & A1§-3lo] BF 252 o] ¥e|=Z H&5d +

P s

Sl
9

4 2

o

6.6. i Bl of 7 WA 5

Cryostatdisplay 5=+ Cryostats 3 3/ o] & o] nje} =E s Extent7} i} 7 A z}ad ] =] 252
44 & o "Insufficient free extents” 2 77 r] A x| 7} Z A = Agt{t}. o] o] 2]t FF o] AFgho] &
= T »Ae G2 A7 A3 27) 2] 10+ A =2 vhEd 5l g9/ g 27]5 =g 512
¥ of 2] vlo] E g3 AL T}soF Ee] g J4 75 A&l =] BFe =275 A g

7] % 2 Z Cryo statdisplay "5 3 o = A& 7}s ¢ &e] g F9L el o] 29 Jo] ZgHFY
.

# vgdisplay
--- Volume group ---

Free PE/Size 8780/ 34.30 GB

L= Cryostat 3 3] <] Cryostat_free_count & Cryostat _extent_count 9/ +Z Al-§35}o] Al-& 7}&
SHE Y Jgo99 5 g 99 75 FANY T sy

# vgs -0 +vg_free_count,vg_extent_count
VG #PV #LV #SN Attr VSize VFree Free #Ext
testrg 2 0 0 wz--n- 34.30G 34.30G 8780 8780

8780 7.7 £2] 83 G2 A8 283 | 914-F AFg5le] v E t <] ExtentE AFE-5}e] o}

\O'k

I # Ivcreate -1 8780 -n testlv testvg

of= BiF 259 AE IF5e BE FF FIL AE T
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# vgs -0 +vg_free_count,vg_extent_count
VG #PV #LV #SN Attr VSize VFree Free #Ext
testrg 2 1 0wz--n-34.30G 0 08780

E = Ivcreate B9 -| 9155 AF§31o] £ 2ol Hol A o F719] WEL S AEFET =
2 252 G925 Aar]oh Ao YL 4415, W =2] 27 Y7 A FESIAL.

6.7. 05 F= FA e PV G2 &

72 2EZ X7} Q= LVME A& 5= -2 JH LVM % Z(9: Cryostat &=+ Ivchange)2 £F
= =g EFS UL g g2 2L iARAE AT 7 s

Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/dm-5 not /dev/sdd
Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/emcpowerb not /dev/sde
Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/sddImab not /dev/sdf

o]zl gt Z 2] i felo] e FuE A F e o] HHoA= g F A G5l o] £A]E 525
= gy Ao,

6.7.1. PV F 2 FHo] =X 9]

7] 74 AFgSHE LVM 5 3 o] /dev ©] F X E 27552 3 BE FA] o LVM v gl 5] o] €] 7} ]
=X] golgir. o]= 023 -2 /etc/lvm/lvm.conf 2] 7] ZE 2 ols) vy gj]}.

I filter = [ "a/.*/" ]

ZI=] o) 5] WE] 5~ = EMC PowerPath 5= Cryostat Dynamic Link Manager(HDLM)<2} 722 7]
E} 05 FZ 2 ZEJo]E Al& )= F¢ 58 +=2] 9 BIS(LUN)Z 9] Z} § =+ /dev/sdb E=
/dev/sdc o} 72 O} Z SCSI F A2 sEFUo 28 02 o5 F=Z £ ZEFo]l=
/dev/mapper/mpath1 == =] @z Multipath2] 7 -7~ /dev/mapper/mpatha, EMC PowerPathZE 9] 5+
/dev/emcpowera == CryostatHDLM<2] 73 -¢- /dev/sddIimab =} z+2 7 ¥ Z Zoj v F 5= A FAZE &
Y g1] ). 2 LUNOJ = /dev o] 5 3 7] o] €] & 7127 o 2] B4 ==7} Yo me vy 5o
LVM w5 o] B & E g5} 22 LVM ¥ 8- 5o njeljo] 8] o 2] ¥l A45)2 FH o=z Bgh]
=

o] 5t 54 WA A= F 2 Wo]n] LVM 5¢]o] AAHS< o5} gerr]eh o] AHEA & 51}
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vl 22 2702 g oR TE FAE FAFY T AN} 2EH FAF DA A LA F 27}
AEANA FREHE 79 HEE F§olo] £2] 2ol Hoe FAU A2 05 F2 FA ) ts
e grE FRY 5 ded.

6.7.2. 9 F 2o gt 5 G«

g oAl A= EAH 5 FA F A G0l v g Fz
1]c}. o] ¢ /dev/sdd ! /[dev/sdf = o multipath -ll HF o) tj ¢t Z29] 52 o5 Hz B olefl
P

I Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using **/dev/sdd** not **/dev/sdf**

o] Far7} FAH A == /etc/lvm/lvm.conf 7} Y o] BEE 745l LVMj 4] vlEl b o] & 74
3l AR E Atk = 5]} DEE /dev FANEE /etc/lvm/lvm.conf 5} 9] dir 7] ¢ =2 <]g &)
Z X GH 2z} FA o] Hg g e EF9 ). gEe 9o Exlz FEH F7 o] (5]8&2 9l&) &
=r(AR &)z AFFU. ZEL #Agl2 Egu] 250 Fz] 9] A= 51= A vlA regex= FAE
T8t A} A (ignored) &X] of 25 ZF o). AR sl= F e X 5}R] &= FX 7} 5&H
LVM Z o] gjt vt ol JH=4.57. “HEZ A5} LVM F=] =70 #o]” o A] FZ3l4]A] 2.

P GHE FE 2F 259 g 29 = Egfolt 2 gF F2 F3 & LVM nepe] o] o]
sl Belslof opi & FAE E ook gt 05 = F3(el: [dev/sdb,/dev/sdd )l t s 7]
22 & AR o2 ¢ F5 PV JuE $AG 7 itk 2 24 g olE 9L iF 4= 97
Ao A] e ek B 5] w2 g o,

o8 oA = ALE TR et ol e ~EEN] FEE da FHEPY FuE A8 N i HHE H
of 1],

o] ZEl+= A v A s]= =2lo]H(/dev/sda ¥ F = device-mapper-multipath 3x])ojA] =
WA FE|HE 5] &= A9 & BE FE5S AR

I filter = [ "al/dev/sda2$|", "al/dev/mapper/mpath.*[", "r].*|" ]

o] ZEl+= 2= HP SmartArray 71 E 2]/ 9} 2= EMC PowerPath 33 & 3]-& g1/l

iy

I filter = [ "al/dev/cciss/.*|", "al/dev/emcpower.”[", "r].*[" |
o] el 3 WA IDE =c}o]H W 05 FJ 2 F o] ¥& FEHL 51§ 7.
I filter = [ "al/dev/hda.”|", "al/dev/mapper/mpath.*|", "r|.*|" ]
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27

/etc/lvm/lvm.conf 3} o] A HE]E F7}3F g # BE= 2 A& 35l g2 FHE F4
Z] 2] g=X] 32l gi]].

ZE] 7} 74 5 2 /etc/lvm/lvm.conf 3}l o] x| ZF =
& 2509 FetEo] YA gL gl

__#

J&
Nle
mlo
d
HS)
)
&
e
)
e
S
[
rr
e

# pvscan
# vgscan
)2 o9 A2} ZHo] --config ¢15Z LVM 5 3 o] 3=7}35}<f /etc/lvm/lvm.conf 7 Q-2 -3 5} %] &t =

A EEE HAES T2 e

I # lvs --config 'devices{ filter = [ "al/dev/emcpower.”|", "r.*[" ] }'

FF
--config o1& Al§35lo] HE|E HAESIH A B 742 F7Fo 2 vy g+

i/ o}. g/~ E ¥ /etc/lvm/lvm.conf 5} of] working ¥ E] & 3 g}sf of gfijr}].

LVM G5 745 o= A5 A 828 3]0t ZAE =% dracut 552 AFg-3ho] initrd 53]
& 4] WESE Fo] F4U

6.7.3. Multipath Maps©<j ojj st 73 2 5&

o1& alAo) A= A thE A2 Wl F Gl sl F5E PV F2E wojFr]th of el
e g FRE 1 Aol o]} 7 )9 o2 FAE JH B A

Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using **/dev/mapper/mpatha™* not
**/dev/mapper/mpathc™*

Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using **/dev/emcpowera™* not
**/dev/emcpowerh™*

o] 3L FUd3 FAo gjet g F= wFE gy F=ol %’L/‘?/Ol/ g3 & JuE 7. o]
E-] ot =5 ?/‘]"E”Ol/ FRA]E] X Grofof O} FAE ZAAEE 9] r]s}7] mf¢] v of(o]: LUN E4]
= o] 2]). o] - A|2F oA o] H G E A A5 of 5}=X] %’2?0}7// g}l R] Zof= F7 ¥FE F
zr% T glst . o] ) Z &2 5}2 ¥ Red Hat 7] < ] ¢l o] #2] 5} o] E41]r].
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P2 A A ]

FA v = BF B E I Ze Y 2E AT AL Sl u g =] BFOE A& 5
A= G H FAE Y A PYL AFI G BF 257 T e o] e G ol ] 7A)
Hogi o gk

FA v #H = of 2] Y9 5] Z]l=ES f] e 7|k A3 of. LVM 2] o] = Device-Mapper o} 5= 73 =
% dmraid '3 %2 3 =] vj#(Device Mapper)E A}-& 31 o} FX] v 7 o gj gt of Z2]7) o] 4 91 E] 7 o] =
= ioctl A| 2| S 9lijo]. AF§R} 9l 7] o] 2= dmsetup 5 3 ¢/1] .

LVM i=2] 252 93] 05 & AFgapo] BY Gk 2} =] 252 g8 9A2 Aagr] ). 2} A
aHEE 3AE dGts g Hlo]2e] & Yoz WAF T 3 vlv= Y g, ~Ezpo] Y v P
2 07 G L Egsto] GFe Y 3L N UGk o F So] F )9 22 F shf 2] EF
o2 7}t =70 14 si)e] HF Y #7 AE Y 5 ]k LVMe ] 2 7L 458 o
dmsetup 530z A28 5 A= 72 FA-v] 5 $AE GG )G o] 2o A= FA Gl
& A & U §-2 A1E. G| Ho] L ng” & FE5 A L. dmsetup FH S A8 5] FAE A2
sl ol o g <Al o ] &2 A2, “dmsetup 53" 2 FEFHA L.

A.1. ZA glo] & n]F

w1 g H G = A= FA Ho) L n gL AFg el FA ] 2} iee] HEE v Gt WL AF
& dlo]go] ojs) FoF L] v G H FAE Ho]EL FA o F BFow 7YFH ]

I start length mapping [mapping_parameters...]

G4 )7 Hlo] 2] X wiA] FojAl = start w7 ¥ 57} 07 Zopo} §]r). ¢ o] gl start + length
w7 = T2 2] start 7 2ol o} §] ). vl G o] £.2] Fo /§H v F A eiF= B 2 H
mapping &l me} 51,

G4 07 2] Z7]i= G AE(512 o] E)o] X H1]oh.

FRI 7 FA] v 7 o] v F o A ¥ = ]G H 7 A A o] FR] o] Z(: /dev/hda) B =
major:minor 3/ 9] £ ¥ plo]i] vl $ 2 T + &1/l major:minor F 4 o] F 2 o]F £33 E

T8t 5= gl7] &l {5 H1oh.

o2 FAC] HE v]F Ho]EES Hojgi]rl. o] o= /o] MY tjyo] s
I 0 35258368 linear 8:48 65920
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¥= A g o]

35258368 35258368 linear 8:32 65920
70516736 17694720 linear 8:16 17694976
88211456 17694720 linear 8:16 256

Zol 9. g2 7] ¢ == nj3 gj3o]n

2} Yo A 2 WA= A ZHE A BEF A 2HE Y
AF gAY v W52 7Y H

o] oA 2] BE F-pol= HF Yy Fo vz FELS M
o} o 9] A HAl= o5 o g FAS dFgdd.
Linear
A A F
mirror

snapshot & snapshot-origin

u

zero

multipath

Crypt

A.1.1. linear =] Z oj -3

2
ogt
<
o,

Do 2% Y9E 2 2% 30 gk HF tjge] F4E e 2Eh

I start length linear device offset

start
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71 FANA 2F A5

length

o] A|zH E 2] Zo]

device

5l A 28] G| o] £ Ei=major §49] mo]q B} viTo|A] FEole £

oN

FX]:minor

offset

rjupo] 2o 4] u] G o] 9 A A] 5}

o5 dl= 7F FA 09 4] A ZF BFo] = HF o 82 B o1 16384009] 4] 2HE Z o], 8:2
o] FR:o]ylE W 4, 41146992 ‘g | of g oF A ZF @ Z A ¢]1]r].
I 0 16384000 linear 8:2 41156992
t}& el A oA = /dev/hda =] = g d FA] v 7] W7} Q= HF OjdS Hojs o
I 0 20971520 linear /dev/hda 384
A12 2EZE ojg gy

~Eao]gd g gL £ H FAE AL 5 YEF LG ofi= 2EF 0] = 29} AEY
32 27] Fo] F3] o] 57 AE] H] Ho 2 o] Fo]F el AgHTh 2E ] FH tj o] FAL
027 24t

I start length striped #stripes chunk_size device1 offset1 ... deviceN offsetN

zZ} =~ Egfo] ol 5fi} o] device ¥ offset nf 7j] ¥+ A| EZ} Q&1 .

start

71 FA WA 2F A5
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B2 A X v
length

o] A|zH E 2] Zo]

#stripes
7F&F FA] o O ¢t = Efo] =
chunk_size
o Az 235} 7] Ao Z} AElo]Zo] A H AE 5=9J]r). AU Hlo]x] Z7]ulZ Z 29]
gl o] o] of g}1] ).
device
7} o) A]2H o] FFF] o] 2 F = major:minor §2]2] mjo]x] & o] W2 FEol BE FH

g,

offset

tjufo] 2o A] g o] © AU A 2}

02 oA oAl = 3] AEalo] o] F 7 77]7} 12891 ~Ealo]FH gj 3L HojFE1] .

I 0 73728 striped 3 128 8:9 384 8:8 384 8:7 9789824

0

13 FANA] 5 A%

73728

o] Al zElE9] o]

striped 3 128

32 27]7} 128 259l 4] 7§ 9] F Ao AEa}o]ix

8:9
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major:minor 3 ¥l x| F o] W&

384
7] A1 ©]upo] = o] uf g o] 9 A A] 2} - starting offset of the mapping on the first
device
8:8
major:minor = ¥l & Z3] W&
384
A7) A2 F=] o o 3t nf F o] © A A] 2} - starting offset of the mapping on the second
device
8:7
major:minor 4] ¥l & F3] ¥E
9789824

Al A FA A B 2] 2 ZR K] 5
& AA A= F 3 £} o) 7Y A =ge] FA] o] g0z ) H FA A ¥} g
256KiB =27} Y+ 2 2 Eglo]z o] ~Ezlo]FJH g2 H w1
I 0 65536 striped 2 512 /dev/hda 0 /dev/hdb 0
A.1.3. r]2] g F o] ¥

o2l oG oS e G el S FA i E2 UG v Y H Y] G & 2 ZE]
=

I start length mirror log_type #logargs logarg1 ... logargN #devs device1 offset1 ... deviceN offsetN

start
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718 AN £F A

length

o] Alzvl=e] Zo]

X
o
]
by
N
Jo
o8}
&
%
oft
e
3
fr
Xy
o
A
m
T
T
{

rjel& 2 o]r] nje] 2 2= 7o) v 2e]d A F Y. o] 22 7F2 1~37] 9] A5 A}
Ed.

regionsize [[no]sync] [block _on_error]
disk

mle]i= 2doln He] 22 o] fAHYT o] 22 5§22~ 479 d5E AHE
g,

logdevice regionsize [[no]sync] [block _on_error]
clustered_core

meis Ze 2 Hr v 22 2o )z A HHh o] 22 4§ 2~4 79 ¢l
FE A E P

regionsize UUID [[no]sync] [block_on_error]

clustered_disk

e} ZE 27 na 227} g2z §AF D o] 22§38 3-579 45
AL g .

logdevice regionsize UUID [[no]sync] [block_on_error]
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LVM:S v 2] 5= v] 2] 9} 57]81 5= ¥ 9L FH o) b Al e 228 44 #2 g
regionsize ¢l4:= o] 2] 3} ] 9j o] 7 7] E =] g gL}

Fe 2HF 704 UUID 915 mje] 22 339} AZH 1 JE o]z Fel 28 A
A 22 JHE 518 5 A&

/813 [no]sync 9l +E Al-g35}of oj2]lE "in-sync"” E+= "out-of-sync” 2 x]g & 5= Q51
block_on_error ¢4+ nj2]o] ¢ FE FA3}R] Gz ,LWOII ol =5 XA 3} b AFEH Y

#log args

wjgo] 498 22 94 5

logargs

oje]e] 2z o9/ A FEH = Z2 o4 7+ #log-args Y ) ¥ ol o5 =] F 5 3 77 oF
27 2157+ log_type v 7] ¥ 5o mja} 2-g 1}

#devs
oj2] o] gz] 5 Ao} @ Z AL 7} 2] o gisl X]gH
device
7o A| 2 H 9] FZ] o] F Ei= major:minor 342 F2 W wjo]i] W 2 FEE= 7} nje]o]

2.5 93] 91] o). #devs ml Aol EAH o2 2} v B tjs] 25 FH B 9 ZAo] X7
F1jd.

offset

FA A 9B 2] A A3 #devs w7 ¥l 5-0] A t] 2 7} v B tfa] B FA]
9 ¢ 3 g0] X F1] .

52 Aol A= ] AZ0] BEd v 227} Y= FHAEF 12 9] v w2 welm .

I 0 52428800 mirror clustered _disk 4 253:2 1024 UUID block_on _error 3 253:3 0 253:4 0 253:5 0
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718 AN BT A
52428800

o] Al 2B E 2] Zo]

mirror clustered_disk

4
4 2] 22 97} ojF1 o}
253:2
=27 ZZ 2] major:minor ¥ %
1024
oje] 2204 &7]31 59 F5S T 5= bl AFge= FY 27/
uuiD

Za| 28 AAK 22 JuE $5 Al Hla 22§42 UUID

block_on_error

mirror= 2 79 8§ H3joF g1t}

m e o] gl el 5
253:30253:40253:50

FA 9] 720 EE W5

ERCEY]

B2 A AR v

uj 2] 7} Fel e Y5 2 v]g] 227} 2T A FREHE X5 22 FF 0] Ll vl gy
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¢

A.1.4. = AF &I snapshot-origin Mapping Targets

2579 X WA LVM 2§32 4550 93 vl 5] 33 ) 7F A8 F] o,

=2 B9 gjs] COW(Copy-On-Write) ‘&3] Z AF& 5= A vfF o] A= A v 2z
7] 9] F¢ ¥ flo]El= A HA] @2 ZUl=zE v gHx] @2 Y2 F2]57] 95 7 2
Ako] COW 3F-3] o] #]2H8 1] G} (COW F-3] 7} A L =] 7]).

HAH = 2V BFQ #15 #25 D olol= WA ) g o] = A U

) 22 BF o 4] A§ 5} "original” B-F (e 22 BF A AF§ 5= FF WE)on
ZF=] #12] "snapshot-origin” o F 2 Z WA H 1]l

24 o] G AAE ol# @ FAE vhE o A H T A& So] T8 WF L g5l base 7}
= LVM 255 35 252 7]pho 2 snap o]l 2k 252 498 + Y],

# Ivcreate -L 1G -n base volumeGroup
# Ivcreate -L 100M --snapshot -n snap volumeGroup/base

o] g7 5} o FH o2 B 7 = o] XYY H U O

# dmsetup table/grep volumeGroup

volumeGroup-base-real: 0 2097152 linear 8:19 384
volumeGroup-snap-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

# Is -IL /dev/mapper/volumeGroup-*

brw------- 1 root root 254, 11 29 ago 18:15 /dev/mapper/volumeGroup-base-real
brw------- 1 root root 254, 12 29 ago 18:15 /dev/mapper/volumeGroup-snap-cow
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 oj §°] ¥42 o} 27 P

I start length snapshot-origin origin
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R A g o)

start

718 A A 2% A

length

o] Al 2w E 2] Zo]

origin

2k 7] E E

snapshot-origin o= Y VI& 0 = o] 7]HF o Z 3]} o] §o] 2y Ako] gl 1],

3 o F g} z} 27]opg g2 b o]El 7} COW 3] 7} A8 & w713 B = Q1= &
& 7R 5p7] Pl 2} =¥ ske] COW F3] o] A]gH .

H 30
\4
Flr
&
e,
%
N
Y

2yt ) 8e] F4L 027 2

I start length snapshot origin COW-device PN chunksize

start

718 AN £F A

length

o] Al 2B E 2] Zo]

origin

2 Ao A B 2

COW-device

Hl o] g2 w7 d F27} A9 = 33

PIN

P(Persistent) 5= N(F 7 815) - A7+ 7+ 2 sko] 7 X H=R] of P& e, 94 =9
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SHN)2] -5- wlE} 6] o] E] & T] =20] A Fafo} ofn] 72 Faf mxze]o] BT 5 er] o,

chunksize

COW F=]ol] A g& o] E] 2] ¥FH ¥=2 =27]

of3 e Al o A= 254:112] g2 g =] 7} Sli= snapshot-origin tf 3% # of 1] .
I 0 2097152 snapshot-origin 254:11

E}— of A ofj 4] = 12 FFX] 7} 254:110] 32 COW 33| 7} 254:129] AW Ak g 32 M oj 1]}, o] A4
A= ARG A X 5= 1] COW g3 o A]g# vl o] ¥l 9] ¥ =27]+= 167) A& ¢/ 1]}

I 0 2097152 snapshot 254:11 254:12 P 16
A.1.5. gj3t o3 o 7 uryg

2.7 v

of

jy-E ALE5HH mf

rhl
i
]
2
)
kg
il
6
N
T2,
L
>
&
%
N
3

277 1Y 0 Y& HEE S o] A8 8 7 gk A7) A WS HEE ) 59 9
S A] Lpm A 2 A v F2 BEA v]e] e el wAF e & 07 Yo 2 A &5 3
#1/oh.

LF DS A G A AE G 7 U]k o= Al AL W55 LA G A=
& 7 gz ek o 5o LVM nEpe] o] ] & tpA] B E b E9 570 902 A§E 7 gk,

o 7 o 3 gjatojj= start T length o 7 ¥ 5= 2] o] &7} o A ¥ =7} B2 5}x] et41] ).

& AN = 27 Ol F-S 1o F
I 0 65536 error
A.1.6. A = of F O]
0 mj F bj&2 /dev/izero 9} &3 £5F FA ¢/1]r]. o] mjF o gjet /7] X¢]2 0 5L vretgi]
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if. of o] Go] 4 H Ho]Ei= A HA T 2£7)i= HFFU T A2 1]F o §-2 start 2 length =7l
7 9ol 27} A E 57} B2 oA e

o2 oA Al = 16T #3]2] 0 tj 4-& ¥ oj71] .
I 0 65536 zero

A.1.7. 05 FZ o F gj3t

start length multipath #features [feature1 ... featureN] #handlerargs [handlerarg1 ... handlerargN]
#pathgroups pathgroup pathgroupargs? ... pathgroupargsN

7z} A2 259 gjs) sfL}-2] pathgroupargs w7 ¥l 5= A E 7} 951 .

start

718 AN 2% A

length

o] AlzvlEe] Zo]

#features

os 32 7l 79 A9 7l 62 57 gt o] sj ) H 7} 00] 7 feature v 7 W 7} g1
3 o2 F#] vf g v 7] ¥l #handlerargs ¢/ 1 t]. & multipath.conf 7 2] ¢] features < 91
queue_if_no_path & A}-§-31o] €Y & 7 gl= 7] 0] s}t At o]= AHE 718 F 27T §l=
Z-¢ o] OfF F=Z FA 7} A gj 7] F /O FFY o= HFHo] 9122 e L]

o}2 of o x| multipath.conf 212/ 2] no_path_retry 542 3§ 2 & A& 5}7] 93] 4gH Y&
Al 3 2E J27} Ho2 ZAE g 711 vt o) 7] G 1/0 Zg ez Hg o] Qs o] ¢ 2E 7

2 HAI 7} A E 7] ALl S G w7 v 2 ZE .

0 71014400 multipath 1 queue_if no_path 0 2 1 round-robin 0 2 1 66:128 \
1000 65:64 1000 round-robin 0 2 1 8:0 1000 67:192 1000

X g 7] GAlell Ao e 2 E G2 G} T o] HAFE mjgo] o7 2ol HAH
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1,

0 71014400 multipath 0 0 2 1 round-robin 0 2 1 66:128 1000 65:64 1000 |
round-robin 0 2 1 8:0 1000 67:192 1000

#handlerargs

slEgo] Ae]7] o152 9} G A7l fEf o] A7 F 2 25 e /0
O FE A2 g slego] #dH YL T 5= b AFE T ZEL X F G o] oAl 02 =
HF = o5 v 7 ¥ 5= #pathgroups ¢/ 1]},

#pathgroups

F2 259 . 2 258 g5 F2 FA} RelE EJgd P2 Fgg. 4 d= 2
=l gjsj sfL}-2] pathgroupargs = 7§ W5 A E 7} 9l 51] ]

pathgroup
ANEF 2 Fz 27
pathgroupsargs

7} G2 258 g A2 P FEY
I pathselector #selectorargs #paths #pathargs devicet ioreqs1 ... deviceN ioreqsN
A2 259] 7} ROl G2 ¢l 3 AES} Y5

pathselector

& VO o) AHg e o] F 2 259 F2E Aol v AFS-HE dze]aS A g

ok

#selectorargs

09,1'.

5 H2 i GelA o] d5F up2i= gz Ae7] 959 7]k, A o] U729 Ghe
3 09/1]c}.

#paths

o] 2 279 F= .
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K= A A v o

#pathargs
o] o] A o] == g3 191} ioreqs o1+

o] 259] 2} HE2o A FH H= A9 79
°7L/E]—_
H

I
Ry
(Wl

device
major §2] 2] o] 3] % rjoji] ZApo A FEalE F 2] 25 A ¥E Y] ckminor

ioreqs
A 2579 O F 22 )] doj o] A== 25 FN0 2F YL

Y AL GF 2 Y Oy 2N FE 25l Ui 0E 2 ] §4L EA T

2 Al. g5 F=Z 3 gy

Second path group

First path group

G65:64 1008 round-robin @ 2 1 B:0 1009 &7:192 18088

@ 1814488 multipath @ @ 2 1 rownd-robinj@|2[1]|66:128] 1008
number of VD requests to send to this path before switching

pakh 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

or Fo] = dfy §o)E Eojmd. o] gl

oh& dA oA = F Yo g5 FZ FA dj e =
gel F2e A= 2 250 devz g P2 g o v 5ffo F

= J=2 259 5}
2o AR T,

0 71014400 multipath 0 0 4 1 round-robin 0 1 1 66:112 1000 |
round-robin 0 1 1 67:176 1000 round-robin 0 1 1 68:240 1000 \

round-robin 0 1 1 65:48 1000

22 FA ol v e 94 Ei(multibus) 5] 7§ <]F welF 1] o] U F
of a1t i), o] HFoIK U5 F i HaE wE F2o &

[e2}

o A A oA = &

ool o5
NEREFZ} FEH FZ 25
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0 71014400 multipath 0 0 1 1 round-robin 0 4 1 66:112 1000 |
67:176 1000 68:240 1000 65:48 1000

)5 Z Z o gj st <A &F U] &2 DM Multipath 4 3 4] & F-= 1§ A] 2.
A.1.8. o} ofF O &

crypt fj 32 /9 8 §3] & FH HloJEE 953§t 79 Crypto APIE A1-§ 1] o,

crypt 2] F4-& 027 2.

I start length crypt cipher key |V-offset device offset

start

718 AN £F A

length

o] Azl E2] o]

cipher

o} 5 = cipher[-chainmode]-ivmode[:iv options] © = 74 H1]t}.

cipher

Al-& 7}5 8t ¢F5 & /proc/crypto (o] : aes)ol 1} ¥ H 1]l

chainmode
. 27 WE(IV)E AF§ 3R] ol 4] 2.

34} cbe & AFE A2, ebe & AFETA HIHA L. F

ivmode]:iv options]
= ¢rosl7] g oFslr] gs) AR EH = £ 7] WE QU IV 2 == plain == essiv:hash
ol E} lvmode of -plain & IVZ A g] W5 (2 IV Q= F7])E A& 1] . ivmode of -essiv
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¥= A g o]

= HEZ FHFFHE FR G T+ = WA A Y
key
hexol A &€ ¢ts 8] 7]

IV-offset

Z7] WE(IV) 224

device

e A 25)9] F3] o] & E = major §49] mo] X B viF o4 FzsHs £F A :minor

offset

CENEC PR EERES DIE

&2 crypt o §-2] o /1.
I 0 2097152 crypt aes-plain 0123456789abcdef0123456789abcdef 0 /dev/hda 0
A.2. DMSETUP 33

dmsetup g2 F= o7} FL317] 2]t FF Y A7 . LVM F=] o] gj st J v
H= o2 519 dHo] d3H o 2 dmsetup 3 % 9] info,ls,status & deps %

l‘ﬁ
o
"
o r~
¥
39
%
I
_

dmsetup 33 2] 7} 54 & 7] 5ol g ot XA oF 1j] 82 dmsetup(8) vl 17 Y F] o] x| & FZ 5} A L.

A.2.1. dmsetup info 3 %

dmsetup info device 3 32 3] v F=]of g sl R oF JHE A FgL] ) FF] o] FL X3 517
gowl 22 Hal 7Y H 2E I w7 FA o 5 F B FAE A5} G o] FEHL 4
5 F2] ol o o Y B vk A 35 .
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dmsetup info 532 o5 71El 2] o] F 12 E A &8

A o]F YU LVM ZA= EF 25 o537 dfo]Z 22 7##H =2 EF o]F2 = HAH
o}. e o]F9] o] =& F /€] sfo]Z e 2 WaAFH O ZF LVM 9 S LVM g3 2] o]F& o]
Fal oz AgAl= ok H o LVM ZX&E J 7 A FaA = oF FU o gjdl vg/lv o] o2 A1-&-3 of
g

e

7}5 8t 3] 3 ef= SUSPENDED,ACTIVE, READ-ONLY ¢/1]t}. dmsetup suspend '3 32 2
] ¢ = SUSPENDED = &g g1l F7F YA A HH alj'd FA] o ¢ 2 VO 2Fg/ o] A
H 1] }. dmsetup resume 3 32 =] g = ACTIVE Z E-ggi] o}

g/7] el =

871 Zej o] A 59l Il = 2= Ao gld) A =g o] vl2] gl Ho]E &5 e/l 7]
2xo2 FdL Aot ghe Aoz Jggrr]. dmsetup 7 32 --readahead 55 A1-§ 31
ol gt& W g+ A5

=4 3= o] &
o] FlE] 3z 2] o) b st 7}5 o e+ LIVE % INACTIVE ¢/ 1]c}. INACTIVE 3/E]= dmsetup

resume 3 %l o] ] ¥ej = ACTIVE 2 2 ¢l g gjo]Bo] Z =5 YLL tef¥r]}. o] A FoA]
gl o] Zo] Y] 7F LIVE 98 vJel Y]}, x4 ot 1] &2 dmsetup =% 2 5] o] x| E FZ 34/ A] 2.

g Q= -

el Fx 7= FA EH = FrE gy . o2 E §%2 FAE FU

A 715 o]l E 9] 1]}. dmsetup waitn T3 L HP5H n'th o]l EE 7]o}el & 5Z0]
=

v o] 4], npolr]

mjo] ] & pfojr] FA] ¥5 ¢l

i T

152



FA & Ao A2HE 79U o E S0 349 t]=20] A =AY FA= 34 o
§& A5 0229 A B oz FYH A FAE AN w57 FANE T A tlgo] 8l
Az,

uuiD

2219 UUID ¢ 1] ],

£ ol 4941 = dmsetup info @) T P20l £8:2 1 o] 71T},

# dmsetup info

Name: testgfsvg-testgfsivi

State: ACTIVE

Read Ahead: 256

Tables present: LIVE

Open count: 0

Event number: 0

Major, minor: 253, 2

Number of targets: 2

UUID: LVM-K528WUGQgPadNXYcFrrfoLnPIUMswgkCkpgPlgYzSvigM7SfeWCypddNSWiNzc2N

Name: VolGroup00-LogVol00

State: ACTIVE

Read Ahead: 256

Tables present: LIVE

Open count: 1

Event number: 0

Major, minor: 253, 0

Number of targets: 1

UUID: LVM-tOcS1kqFV9drb0X1Vr8sxeYPOtqcrpdegyqjsZxe45JMGImviqgLmbLpBcenh2L.3

A.2.2. dmsetup Is 5 %

dmsetup Is G 32 AF&-5}of v FH g2 §A] o5 L e + &1/d). dmsetup Is --target
target_type 5 5 S AFg3lo] A FH 7F ] dj¥o] sf} o] ¥ = FANE I 7 AFH
dmsetup Is 5 3 9] O 2 $4:2 dmsetup =22 # o] x| = FZ5l 4 A 2L.

g o= g4 7Y P 379 FH o]FL YIoe 7Y

o

Bl

# dmsetup Is
testgfsvg-testgfsiv3d (253:4)
testgfsvg-testgfsiv2  (253:3)
testgfsvg-testgfsivi  (253:2)
VolGroup00-LogVol01  (253:1)
VolGroup00-LogVol00  (253:0)
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o2 oA oNA = A 7 vl WG] FA o] FL HLote HFL wolFL

# dmsetup Is --target mirror
lock_stress-grant--02.1722 (2583, 34)
lock_stress-grant--01.1720 (2583, 18)
lock_stress-grant--03.1718 (258, 52)
lock_stress-grant--02.1716 (2583, 40)
lock_stress-grant--03.1713 (258, 47)
lock_stress-grant--02.1709 (2583, 23)
lock_stress-grant--01.1707 (253, 8)
lock_stress-grant--01.1724 (2583, 14)
lock_stress-grant--03.1711 (258, 27)

5 A2 = g 34 e FHo] 2= LVM 742 § G5} B8 e 5 g
dmsetup Is Fg-2 g o9} Zo] F3 7+ F44 L Ee]z EA| 5= ~tree FHL A5 F1 .

# dmsetup Is --tree
vgtest-lvmir (253:13)
—vgtest-lvmir_mimage_1 (253:12)
L—mpathep1 (253:8)
L—mpathe (253:5)
(8:112)
L (8:64)
|—vgtest-lvmir_mimage_0 (253:11)
L—mpathcp1 (253:3)
L—mpathc (253:2)
 (8:32)
L (8:16)
L—vgtest-lvmir_mlog (253:4)
L—mpathfo1 (253:10)
L —mpathf (253:6)
— (8:128)
L (8:80)

A.2.3. dmsetup status 5 %

dmsetup status device 5 32 g H g 2z} tj &l cf o Ye] FHEE A Fg T F o]FE
A F IR FoH FgL HA FYH 2E G of 7 FH] 9 gj ot K ¢/ }. dmsetup status --target
target_type 5 35S A1-&35}o] Y H 7F 2] tj o] fr} o] ¥ A= FA o FH v JIEF 7 QF

& Aol s FA 7Y E BE i FE 9 Y FHE FLels FHL BoFh

# dmsetup status

testgfsvg-testgfsiv3: 0 312352768 linear
testgfsvg-testgfsiv2: 0 312352768 linear
testgfsvg-testgfsivi: 0 312352768 linear
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testgfsvg-testgfsivi: 312352768 50331648 linear
VolGroup00-LogVol01: 0 4063232 linear
VolGroup00-LogVol00: 0 151912448 linear

A.2.4. dmsetup deps 3 3

dmsetup deps device 3 32 =] H =] 2] o F o] Boj 4] FZEf= FA] ) (vlo] x|, vlo]i])
4 EFS Ao FA] o]FE AN YA e 292 HA 7Y H 2= FA oy FA| ] e g
Hol,

8 oA = HA FHH BE G et FEE 1} e

e

e

Mo

Helz.

# dmsetup deps

testgfsvg-testgfsiv3: 1 dependencies : (8, 16)
testgfsvg-testgfsiv2: 1 dependencies : (8, 16)
testgfsvg-testgfsivi: 1 dependencies : (8, 16)
VolGroup00-LogVol01: 1 dependencies : (8, 2)
VolGroup00-LogVol00: 1 dependencies  : (8, 2)

o} o A o Al = FFA] lock_stress-grant-grant-02.1722 o] == gFE vl 1] Y

\0'11'
e
of,
oY
o
g
£
T
N
J

# dmsetup deps lock_stress-grant--02.1722
3 dependencies : (253, 33) (253, 32) (253, 31)

A.3. UDEV g=] #e]zfol of g ] vf # =] ¢l

udev 33| #2]3-9] 7] o g2 /dev t] A E o) 4] = EE A5t F5 WL AT A,
o)e e = A Y2 AEA Fbe] udev 773 H ol s A FH L. el P 7L 5 F
A i W02 2lal AR AN 35 A udev o WEANN A H 5 o= A HFN 2 9]
A2 e F WA EEL A

udev F3 Azl AHe A =EE s A Yo E o] 5L NI 5 A= HEY J2E BE 5 S
ik o] g7 she Ba g Fp/dev =24 A8 A Y ol AF D ez 7w g A5EA H
9e 7 5]

2} udev o] Wl =)= 3] 2] 59 A e 7] Fi(ol: o], G 59 A=, FA9] 77, AHEH
W] B vo]L] WS, o UE )7} EFs o] sritt. udev 775 ol AL E - Y /sys o]
S E2]o) 2= /sys B gD o) Y BE FRo B2 5 gon] o] JRE Apoz APd HHE
Fg57 o] JuE Aoz 732 AP+ i

udev F3 Azl £ =29 A9L FY JFEN0E o= WYL AF TG AR AF 7
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FALE et mE FA ol o e A FIF 7 i)

Qlg1]t). udev Fx] A xf= o]zt TZ2HL
Az g Z27g2 o] A2l 7=

A<
FE=

udev 773 o] g =229 FI5 F}F
L3} 5=
o = 7

1o] o] IEE 2] 3}= ] E8 e 77} A2 & A
TEWEY F Ay AFH BEE A= 7 F NN FEY Bx 222 A S 7 gy

udev c}o] B 2] 2] & AFE 5= BE L ZEfJo]= ARE 7l ot Z& FH 2 udev o] EE T35 A

22 + 9012 72 udev b0 gk upel 9 H ] g1l

A.3.1. F=] g5 <l udev 5 3}

A vj = udev E8-& FFH A gL o] g 5}H LVM FAE Egs)a] A mj v G} #AE
H 2= udev # 2] 9} FA] mj¥] 7} 5 7] 3FH 1 0. udev tE2] 573 of F2]F o] H2 g o] ¥ AFg &
2(9: dmsetup = LVM)<}2] "5 & 2] §4ojrz F7]3p7} D2 gr]. o] 2] ¢ x| g o] gl o AFE-A}
7} o] " ¥l g o]l E] A3}z udev 73 95 I A e]H FAE A A} 2L A== Ao I
v o] Qi g1 o). &l 'S G o] ¥G Aol mj - 32 Al 7] Q1L v o] = 53] JutH o] Qg

4/ & o = 2] ¢ 5+ udev 77

Red Hat Enterprise Linux:= ¥ vF & LVMoj = =] oj ] ZFx]o)] sl &~
2 A FF . E AL “F3] 7 F3<] udev 75 Nlibludev/rules.d o 43 H o] 2] g i73< 2 o5}

1,

Z A1 FA 7 F3]2] udev 73

7Y o] & £k
10-DM.rules
o ut F 3] v 732 EgHsl /dev/dm-N o 32 AF-g
& thydt. 9714 N

3}<of /dev/mapper °f {1 £ F=
& A 95 FR|o] o2 FFH W}

(/dev/dm-N & %= 9]).

FFaz: /devidm-N === N Bl 7] & o2 g5y 7 3
2] g 8] wa] o mja} v G E 7] wiFto] 27 g E o ARE
8}x] grofof giijl. njzlx] /dev/imapper O el El 2] 2] &)
A o] F& AF&dloF g} o] g o] o} 22 &= =/symlink

= Yo gt udev 2 Al g =] ¢ 5

2 Yy a)ol 5 B
7 98 A9t
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79l o] £

11-DM-Ivm.rules

13-dm-disk.rules

95-dm-notify.rules

69-dm-lvm-metad.rules

12-dm-permissions.rules 72/ 2 &

it
of

LVM F=]o] H & 5= 73S gl BF 259 +=

BFo gj3l JEg g5 vy JEg g
/dev/ dm-N tjj3Fo] 9= /dev/ Cryostatname tj 2l €] 2]
of A% Hvr]

F32: FA v 7 519] Al )& FF 2 E 759 o]
22 A3 e}7] 9ot #a7 YA 512 H udev 752 11-
dm-subsystem_name.rules & &2 o}z}of gFijr].

udev 73 £ A F5l= =-E libdevmapper Al-§ 1= o]

EE2 maio} g,

JprH 0 2w G 7] Y] E e 75 0] EglH o]
¢l o i /dev/ disk/by-id 2 /dev /disk/by-uuid ] 2] E] 2] o]
HEe Ja25 Yy

=4

libdevmapper = A}-§-35f o] 4] 7] ZZ 4] o] 2ra]i= 73 o]
¥ty o] gl LVM ¥ dmsetup). 2= udev =] 2] 7}
SR =R 2elsts] 8 o) 7 o] H&H F 2]
TG 28 o5 dEE WL Z2AH 2T A7) H L o

A|ZH o] A2 FAH B5 F A LVM =78 E 2] A 5}
Z 7tset F- LVM X5 8985 T3 51 F3271 ZgH
o] gl&1t}l. lvm.conf 72 o 4] use_Ivmetad=1 2= &%
¥ Ivmetad t] &£ g 3], Fe]2EF g A=
Ivmetad bj# 2 x}-& 83317} XA G5

ol AHEF A g Ao i7H e FHE 7 Ak o] FUL

/lib/udev/rules tj gl E] 2] o] & =] 5] x] t5=1]}. / ust/share/doc/device-mapper-s] 7 O] gl gl 2] of] Q1+
1/ o}. 12-dm-permissions.rules 7} 22 o] Z 3] & U AR 5= 773 o] nje} HorS Hg 5)= 3o
et FEEF Eptehs YER Yk FolE B 714 dukH ol G o] g o A7} E et o] el
o] 7l 2 FH g 35l /etc/udev/rules.d O] P E2]o] -5 0 2 X 5}H Y o] EF} FX]EHEZ HFo] 7

DEBED

o] 2] ¢t 732 o] WEE ]z 5he F T2 FHoA AEE

{
Ulo
&
3

3>
30
rr
kg
M
Y
e
1)
o
g
X,
oy
Y
N
J{

+= 10-dm.rules = &3 g1}l
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¢

DM_NAME: 3] mj5] 53] o] &

DM_UUID: =] rmj = =] UUID

DM_SUSPENDED: g =] vj ¥ g=|2] dA] H 8

DM_UDEV_RULES_VSN:udev 573 vz (o] o] 9178 W77} 34 §3 Wl 73] <
sl 25 4FH0] A=A Golots 2 BE 77)

2 W= 11-dm-lvm.rules: o] ] 473 g 1]},

DM_LV_NAME: =z2] E# o] &

DM_VG_NAME: 2 & 25 o] &

DM_LV_LAYER: LVM 75 o] &

A.3.2. udevE =] gl 5}= B3 & QlE] o]~

3 A.2. “udevE =] ¢l5]7] 9]k dmsetup F % udev g2 2|8l 5l= dmsetup 5 3 o] 2 ofx o] 9l

syt
3 A.2. udevE =] g35}7] ¢ s+ dmsetup 3%
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I Ivmconfig --type default --withcomments

# This is an example configuration file for the LVMZ2 system.

# It contains the default settings that would be used if there was no

# /etc/lvm/lvm.conf file.

#

# Refer to 'man Ivm.conf' for further information including the file layout.
#

# Refer to 'man Ivm.conf' for information about how settings configured in
# this file are combined with built-in values and command line options to
# arrive at the final values used by LVM.

#

# Refer to 'man Ivmconfig' for information about displaying the built-in

# and configured values used by LVM.

#

# If a default value is set in this file (not commented out), then a

# new version of LVM using this file will continue using that value,

# even If the new version of LVM changes the built-in default value.

#

# To put this file in a different directory and override /etc/lvm set

# 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.

# Configuration section config.
# How LVM configuration settings are handled.
config {

# Configuration option config/checks.

# If enabled, any LVM configuration mismatch is reported.

# This implies checking that the configuration key is understood by

# LVM and that the value of the key is the proper type. If disabled,

# any configuration mismatch is ignored and the default value is used

# without any warning (a message about the configuration key not being
# found is issued in verbose mode only).

checks = 1

# Configuration option config/abort_on_errors.
# Abort the LVM process if a configuration mismatch is found.
abort_on_errors =0

# Configuration option config/profile_dir.
# Directory where LVM looks for configuration profiles.
profile_dir = "/etc/lvm/profile”

/

# Configuration section devices.
# How LVM uses block devices.
devices {

# Configuration option devices/dir.

# Directory in which to create volume group device nodes.

# Commands also accept this as a prefix on volume group names.
# This configuration option is advanced.

dir = "/dev"

# Configuration option devices/scan.

# Directories containing device nodes to use with LVM.
# This configuration option is advanced.

scan = [ "/dev"]

# Configuration option devices/obtain_device list_from_udev.

# Obtain the list of available devices from udev.

# This avoids opening or using any inapplicable non-block devices or
# subdirectories found in the udev directory. Any device node or

# symlink not managed by udev in the udev directory is ignored. This
# setting applies only to the udev-managed device directory; other

# directories will be scanned fully. LVM needs to be compiled with

# udev support for this setting to apply.

obtain_device list from udev = 1

# Configuration option devices/external_device _info_source.

# Select an external device information source.

# Some information may already be available in the system and LVM can
# use this information to determine the exact type or use of devices it

# processes. Using an existing external device information source can

# speed up device processing as LVM does not need to run its own native

BEB.LVM 74 5l

165



Red Hat Enterprise Linux 7 +=g] 2§ 32 32

166

¢

# routines to acquire this information. For example, this information
# Iis used to drive LVM filtering like MD component detection, multipath
# component detection, partition detection and others.

#

# Accepted values:

# none

#  No external device information source is used.

# udev

# Reuse existing udev database records. Applicable only if LVM is
# compiled with udev support.

#

external _device _info_source = "none"

# Configuration option devices/preferred_names.

# Select which path name to display for a block device.

# If multiple path names exist for a block device, and LVM needs to

# display a name for the device, the path names are matched against

# each item in this list of regular expressions. The first match is

# used. Try to avoid using undescriptive /dev/dm-N names, if present.

# If no preferred name matches, or if preferred_names are not defined,

# the following built-in preferences are applied in order until one

# produces a preferred name:

# Prefer names with path prefixes in the order of:

# /dev/mapper, /dev/disk, /dev/dm-*, /dev/block.

# Prefer the name with the least number of slashes.

# Prefer a name that is a symlink.

# Prefer the path with least value in lexicographical order.

#

# Example

# preferred_names = [ "/dev/mpath/", "/dev/mapper/mpath”, ""/dev/[hs]d" ]
#

preferred_names = [ ""/dev/mpath/", ""/dev/mapper/mpath”, "/dev/[hs]d" |

# Configuration option devices/filter.

# Limit the block devices that are used by LVM commands.

# This is a list of regular expressions used to accept or reject block

# device path names. Each regex is delimited by a vertical bar [’

# (or any character) and is preceded by 'a' to accept the path, or

# by 'r' to reject the path. The first regex in the list to match the

# path is used, producing the 'a' or 'r' result for the device.

# When multiple path names exist for a block device, if any path name
# matches an 'a’ pattern before an 'r' pattern, then the device is

# accepted. If all the path names match an 'r' pattern first, then the

# device is rejected. Unmatching path names do not affect the accept
# or reject decision. If no path names for a device match a pattern,

# then the device is accepted. Be careful mixing ‘a' and 'r' patterns,

# as the combination might produce unexpected results (test changes.)
# Run vgscan after changing the filter to regenerate the cache.

# See the use_Ivmetad comment for a special case regarding filters.
#

# Example

# Accept every block device:

# filter = [ "al.”/|" ]

# Reject the cdrom drive:

# filter = [ "r[/dev/cdrom|" |

# Work with just loopback devices, e.g. for testing:



# filter = [ "alloop]", "rl.*|" ]

# Accept all loop devices and ide drives except hdc:

# filter = [ "alloop|", "r//dev/hdc|", "al/dev/ide]", "r].*|" ]

# Use anchors to be very specific:

# filter = [ "al"/dev/hda88]", "r|.”/|" ]

#

# This configuration option has an aufomatic default value.
# filter = [ "al.”/|" ]

# Configuration option devices/global filter.

# Limit the block devices that are used by LVM system components.

# Because devices/filter may be overridden from the command line, it is
# not suitable for system-wide device filtering, e.g. udev and lvmetad.

# Use global_filter to hide devices from these LVM system components.
# The syntax is the same as devices/filter. Devices rejected by

# global_filter are not opened by LVM.

# This configuration option has an automatic default value.

# global_filter = [ "al.”/|" ]

# Configuration option devices/cache_dir.

# Directory in which to store the device cache file.

# The results of filtering are cached on disk to avoid rescanning dud
# devices (which can take a very long time). By default this cache is

# stored in a file named .cache. It is safe to delete this file; the

# tools regenerate it. If obtain_device _list_from_udev is enabled, the
# list of devices is obtained from udev and any existing .cache file

# is removed.

cache_dir = "/etc/lvm/cache"

# Configuration option devices/cache _file_prefix.
# A prefix used before the .cache file name. See devices/cache _dir.
cache_file_prefix = ""

# Configuration option devices/write_cache_state.
# Enable/disable writing the cache file. See devices/cache_dir.
write_cache_state = 1

# Configuration option devices/types.

# List of additional acceptable block device types.

# These are of device type names from /proc/devices, followed by the
# maximum number of partitions.

#

# Example

#types =["fd", 16 ]

#

# This configuration option is advanced.

# This configuration option does not have a default value defined.

# Configuration option devices/sysfs_scan.

# Restrict device scanning to block devices appearing in sysfs.

# This is a quick way of filtering out block devices that are not

# present on the system. sysfs must be part of the kernel and mounted.)
sysfs scan = 1

# Configuration option devices/multipath_component_detection.
# Ignore devices that are components of DM multipath devices.
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multipath_component_detection = 1

# Configuration option devices/md_component_detection.
# Ignore devices that are components of software RAID (md) devices.
md_component_detection = 1

# Configuration option devices/fw_raid_component_detection.

# Ignore devices that are components of firmware RAID devices.

# LVM must use an external _device info_source other than none for this
# detection to execute.

fw_raid_component_detection = 0

# Configuration option devices/md_chunk_alignment.

# Align PV data blocks with md device's stripe-width.

# This applies if a PV is placed directly on an md device.
md_chunk_alignment = 1

# Configuration option devices/default_data alignment.

# Default alignment of the start of a PV data area in MB.

# If set to 0, a value of 64KiB will be used.

# Set to 1 for 1MIB, 2 for 2MiB, etc.

# This configuration option has an automatic default value.
# default_data_alignment = 1

# Configuration option devices/data_alignment_detection.

# Detect PV data alignment based on sysfs device information.

# The start of a PV data area will be a multiple of minimum_io_size or
# optimal_io_size exposed in sysfs. minimum_io_size is the smallest
# request the device can perform without incurring a read-modify-write
# penalty, e.g. MD chunk size. optimal_io_size is the device's

# preferred unit of receiving I/O, e.g. MD 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.
data_alignment_detection = 1

# Configuration option devices/data_alignment.

# Alignment of the start of a PV data area in KiB.

# If a PV is placed directly on an md device and md_chunk_alignment or
# data_alignment_detection are enabled, then this setting is ignored.

# Otherwise, md_chunk_alignment and data_alignment_detection are

# disabled if this is set. Set to 0 to use the default alignment or the

# page size, if larger.

data_alignment = 0

# Configuration option devices/data_alignment_offset_detection.

# Detect PV data alignment offset based on sysfs device information.

# The start of a PV aligned data area will be shifted by the

# alignment_offset exposed in sysfs. This offset is often 0, but may

# be non-zero. Certain 4KiB sector drives that compensate for windows
# partitioning will have an alignment_offset of 3584 bytes (sector 7

# is the lowest aligned logical block, the 4KiB sectors start at

# LBA -1, and consequently sector 63 is aligned on a 4KiB boundary).
# pvcreate --dataalignmentoffset will skip this detection.
data_alignment_offset_detection = 1



# Configuration option devices/ignore_suspended_devices.

# Ignore DM devices that have I/O suspended while scanning devices.
# Otherwise, LVM waits for a suspended device to become accessible.
# This should only be needed in recovery situations.
ignore_suspended_devices = 0

# Configuration option devices/ignore_Ilvm_mirrors.

# Do not scan 'mirror’ LVs to avoid possible deadlocks.

# This avoids possible deadlocks when using the 'mirror' segment type.
# This setting determines whether LVs using the 'mirror' segment type

# are scanned for LVM labels. This affects the ability of mirrors to

# be used as physical volumes. If this setting is enabled, it is

# impossible to create VGs on top of mirror LVs, i.e. to stack VGs on

# mirror LVs. If this setting is disabled, allowing mirror LVs to be

# scanned, it may cause LVM processes and I/O to the mirror to become
# blocked. This is due to the way that the mirror segment type handles

# failures. In order for the hang to occur, an LVM command must be run
# just after a failure and before the automatic LVM repair process

# takes place, or there must be failures in multiple mirrors in the

# same VG at the same time with write failures occurring moments before
# a scan of the mirror's labels. The 'mirror' scanning problems do not

# apply to LVM RAID types like 'raid1’ which handle failures in a

# different way, making them a better choice for VG stacking.
ignore_Ivm_mirrors = 1

# Configuration option devices/disable_after_error_count.

# Number of I/O errors after which a device is skipped.

# During each LVM operation, errors received from each device are
# counted. If the counter of a device exceeds the limit set here,

# no further I/O is sent to that device for the remainder of the

# operation. Setting this to 0 disables the counters altogether.
disable_after _error_count =0

# Configuration option devices/require_restorefile_with_uuid.
# Allow use of pvcreate --uuid without requiring --restorefile.
require_restorefile_with_uuid = 1

# Configuration option devices/pv_min_size.

# Minimum size in KiB of block devices which can be used as PVs.
# In a clustered environment all nodes must use the same value.

# Any value smaller than 512KiB is ignored. The previous built-in
# value was 512.

pv_min_size = 2048

# Configuration option devices/issue_discards.

# Issue discards to PVs that are no longer used by an LV.

# Discards are sent to an LV's underlying physical volumes when the LV
# is no longer using the physical volumes' space, e.g. lvremove,

# Ivreduce. Discards inform the storage that a region is no longer

# used. 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 enabled, discards will only be issued if both the

# storage and kernel provide support.

issue_discards = 0
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# Configuration option devices/allow_changes_with_duplicate_pvs.
# Allow VG modification while a PV appears on multiple devices.

# When a PV appears on multiple devices, LVM attempts to choose the
# best device to use for the PV. If the devices represent the same
# underlying storage, the choice has minimal consequence. If the
# devices represent different underlying storage, the wrong choice
# can result in data loss if the VG is modified. Disabling this

# setting is the safest option because it prevents modifying a VG

# or activating LVs in it while a PV appears on multiple devices.

# Enabling this setting allows the VG to be used as usual even with
# uncertain devices.

allow_changes_with_duplicate_pvs = 0

/

# Configuration section allocation.
# How LVM selects space and applies properties to LVs.
allocation {

# Configuration option allocation/cling_tag list.

# Advise LVM which PVs to use when searching for new space.

# 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.

#

# Example

# Use the special tag "@*" as a wildcard to match any PV tag:
#cling_tag list=["@™"]

# LVs are mirrored between two sites within a single VG, and

# PVs are tagged with either @site1 or @site2 to indicate where

# they are situated:

# cling_tag list = [ "@site1", "@site2" |

#

# This configuration option does not have a default value defined.

# Configuration option allocation/maximise_cling.

# Use a previous allocation algorithm.

# 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. This setting can be used to disable the changes

# and revert to the previous algorithm.

maximise_cling = 1

# Configuration option allocation/use_blkid_wiping.

# Use blkid to detect existing signatures on new PVs and LVs.

# The blkid library can detect more signatures than the native LVM

# detection code, but may take longer. LVM needs to be compiled with
# blkid wiping support for this setting fo apply. LVM native detection

# code is currently able to recognize: MD device signatures,

# swap signature, and LUKS signatures. To see the list of signatures
# recognized by blkid, check the output of the 'blkid -k' command.
use_blkid_wiping = 1



# Configuration option allocation/wipe_signatures _when_zeroing_new _Ivs.
# Look for and erase any signatures while zeroing a new LV.

# The --wipesignatures option overrides this setting.

# Zeroing is controlled by the -Z/--zero option, and if not specified,

# zeroing is used by default if possible. Zeroing simply overwrites the

# first 4KiB of a new LV with zeroes and does no signature detection or
# wiping. Signature wiping goes beyond zeroing and detects exact types
# and positions of signatures within the whole LV. It provides a

# cleaner LV after creation as all known signatures are wiped. The LV

# is not claimed incorrectly by other tools because of old signatures

# from previous use. The number of signatures that LVM can detect

# depends on the detection code that is selected (see

# use_blkid_wiping.) Wiping each detected signature must be confirmed.
# When this setting is disabled, signatures on new LVs are not detected
# or erased unless the --wipesignatures option is used directly.
wipe_signatures_when_zeroing_new _Ivs = 1

# Configuration option allocation/mirror_logs._require_separate_pvs.
# Mirror logs and images will always use different PVs.

# The default setting changed in version 2.02.85.
mirror_logs_require_separate_pvs = 0

# Configuration option allocation/raid_stripe all_devices.

# Stripe across all PVs when RAID stripes are not specified.

# If enabled, all PVs in the VG or on the command line are used for raid0/4/5/6/10
# when the command does not specify the number of stripes to use.

# This was the default behaviour until release 2.02.162.

# This configuration option has an aufomatic default value.

# raid_stripe_all_devices = 0

# Configuration option allocation/cache _pool_metadata_require_separate pvs.
# Cache pool metadata and data will always use different PVs.
cache_pool _metadata_require_separate _pvs = 0

# Configuration option allocation/cache_mode.
# The default cache mode used for new cache.
#
# Accepted values:
writethrough
Data blocks are immediately written from the cache to disk.
writeback
Data blocks are written from the cache back to disk after some
delay to improve performance.

Hh

#
#
#
#

#

# This setting replaces allocation/cache_pool cachemode.
# This configuration option has an automatic default value.
# cache_mode = "writethrough”

# Configuration option allocation/cache_policy.

# The default cache policy used for new cache volume.

# Since kernel 4.2 the default policy is smq (Stochastic multique),
# otherwise the older mq (Multiqueue) policy is selected.

# This configuration option does not have a default value defined.

# Configuration section allocation/cache_settings.
# Settings for the cache policy.
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# See documentation for individual cache policies for more info.
# This configuration section has an automatic default value.

# cache_settings {

#}

# Configuration option allocation/cache_pool _chunk_size.

# The minimal chunk size in KiB for cache pool volumes.

# Using a chunk_size that is too large can result in wasteful use of

# the cache, where small reads and writes can cause large sections of

# an LV to be mapped into the cache. However, choosing a chunk_size
# that is too small can result in more overhead trying to manage the

# numerous chunks that become mapped into the cache. The former is
# more of a problem than the latter in most cases, so the default is

# on the smaller end of the spectrum. Supported values range from

# 32KiB to 1GIB in multiples of 32.

# This configuration option does not have a default value defined.

# Configuration option allocation/thin_pool_metadata_require_separate_pvs.
# Thin pool metdata and data will always use different PVs.
thin_pool_metadata_require_separate pvs =0

# Configuration option allocation/thin_pool_zero.

# Thin pool data chunks are zeroed before they are first used.

# Zeroing with a larger thin pool chunk size reduces performance.
# This configuration option has an automatic default value.

# thin_pool_zero = 1

# Configuration option allocation/thin_pool_discards.

# The discards behaviour of thin pool volumes.

#

# Accepted values:

# ignore

# nopassdown

# passdown

#

# This configuration option has an aufomatic default value.
# thin_pool_discards = "passdown”

# Configuration option allocation/thin_pool_chunk_size policy.

# The chunk size calculation policy for thin pool volumes.

#

# Accepted values:

generic
If thin_pool_chunk_size is defined, use it. Otherwise, calculate
the chunk size based on estimation and device hints exposed in
sysfs - the minimum_io_size. The chunk size is always at least
64KiB.

performance
If thin_pool_chunk_size is defined, use it. Otherwise, calculate
the chunk size for performance based on device hints exposed in
sysfs - the optimal_io_size. The chunk size is always at least
512KiB.
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# This configuration option has an automatic default value.
# thin_pool_chunk_size policy = "generic"”
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# Configuration option allocation/thin_pool_chunk_size.

# The minimal chunk size in KiB for thin pool volumes.

# Larger chunk sizes may improve performance for plain thin volumes,
# however using them for snapshot volumes is less efficient, as it

# consumes more space and takes extra time for copying. When unset,
# lvm tries to estimate chunk size starting from 64KiB. Supported

# values are in the range 64KiB to 1GiB.

# This configuration option does not have a default value defined.

# Configuration option allocation/physical_extent_size.

# Default physical extent size in KiB to use for new VGs.
# This configuration option has an aufomatic default value.
# physical_extent_size = 4096

}

# Configuration section log.
# How LVM log information is reported.

log {

# Configuration option log/report_command_log.

# Enable or disable LVM log reporting.

# If enabled, LVM will collect a log of operations, messages,

# per-object return codes with object identification and associated

# error numbers (errnos) during LVM command processing. Then the

# log is either reported solely or in addition to any existing

# reports, depending on LVM command used. If it is a reporting command
# (e.g. pvs, vgs, Ivs, Ilvm fullreport), then the log is reported in

# addition to any existing reports. Otherwise, there's only log report

# on output. For all applicable LVM commands, you can request that

# the output has only log report by using --logonly command line

# option. Use log/command_log _cols and log/command_log_sort settings
# to define fields to display and sort fields for the log report.

# You can also use log/command_log_selection to define selection

# criteria used each time the log is reported.

# This configuration option has an automatic default value.

# report_command_log = 0

# Configuration option log/command_log_sort.

# List of columns to sort by when reporting command log.
# See <lvm command> --logonly --configreport log -o help
# for the list of possible fields.

# This configuration option has an automatic default value.
# command_log_sort = "log_seq_num"

# Configuration option log/command_log_cols.

# List of columns to report when reporting command log.
# See <lvm command> --logonly --configreport log -o help
# for the list of possible fields.

# This configuration option has an automatic default value.
# command_log cols =
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"log_seq_num,log type,log context,log object type,log object name,log object id,log object group,l

g_object_group_id,log _message,log _errno,log_ret code”

# Configuration option log/command_log_selection.
# Selection criteria used when reporting command log.
# You can define selection criteria that are applied each
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# time log is reported. This way, it is possible to control the

# amount of log that is displayed on output and you can select

# only parts of the log that are important for you. To define

# selection criteria, use fields from log report. See also

# <lvm command> --logonly --configreport log -S help for the

# list of possible fields and selection operators. You can also

# define selection criteria for log report on command line directly
# using <lvm command> --configreport log -S <selection criteria>
# which has precedence over log/command_log_selection setting.
# For more information about selection criteria in general, see

# lvm(8) man page.

# This configuration option has an automatic default value.

# command_log_selection = "l(log_type=status && message=success)”

# Configuration option log/verbose.
# Controls the messages sent to stdout or stderr.
verbose = 0

# Configuration option log/silent.

# Suppress all non-essential messages from stdout.

# This has the same effect as -qq. When enabled, the following commands
# still produce output: dumpconfig, Ivdisplay, lvmdiskscan, Ivs, pvck,

# pvdisplay, pvs, version, vgcfgrestore -I, vgdisplay, vgs.

# Non-essential messages are shifted from log level 4 to log level 5

# for syslog and lvm2_log_fn purposes.

# Any 'yes' or 'no’ questions not overridden by other arguments are

# suppressed and default to 'no’.

silent =0

# Configuration option log/syslog.
# Send log messages through syslog.
syslog = 1

# Configuration option log/file.
# Write error and debug log messages to a file specified here.
# This configuration option does not have a default value defined.

# Configuration option log/overwrite.
# Overwrite the log file each time the program is run.
overwrite = 0

# Configuration option log/level.

# The level of log messages that are sent to the log file or syslog.

# There are 6 syslog-like log levels currently in use: 2 fo 7 inclusive.
# 7 Is the most verbose (LOG_DEBUG,).

level = 0

# Configuration option log/indent.
# Indent messages according to their severity.
indent = 1

# Configuration option log/command_names.
# Display the command name on each line of output.

command_names = 0

# Configuration option log/prefix.



# A prefix to use before the log message text.

# (After the command name, if selected).

# Two spaces allows you to see/grep the severity of each message.
# To make the messages look similar to the original LVM tools use:
# indent = 0, command_names = 1, prefix =" --"

prefix=""

# Configuration option log/activation.

# Log messages during activation.

# Don't use this in low memory situations (can deadlock).
activation = 0

# Configuration option log/debug_classes.

# Select log messages by class.

# Some debugging messages are assigned to a class and only appear in
# debug output if the class is listed here. Classes currently

# available: memory, devices, activation, allocation, lvmetad,

# metadata, cache, locking, Ivmpolld. Use "all" to see everything.
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debug_classes = [ "memory", "devices", "activation”, "allocation"”, "lvmetad", "metadata”, "cache",

"locking", "lvmpolld", "dbus" |
}

# Configuration section backup.

# How LVM metadata is backed up and archived.

# In LVM, a 'backup' is a copy of the metadata for the current system,
# and an 'archive’ contains old metadata configurations. They are

# stored in a human readable text format.

backup {

# Configuration option backup/backup.

# Maintain a backup of the current metadata configuration.
# Think very hard before turning this off!

backup = 1

# Configuration option backup/backup_dir.

# Location of the metadata backup files.

# Remember to back up this directory regularly!
backup_dir = "/etc/lvm/backup”

# Configuration option backup/archive.

# Maintain an archive of old metadata configurations.
# Think very hard before turning this off.

archive = 1

# Configuration option backup/archive_dir.

# Location of the metdata archive files.

# Remember to back up this directory regularly!
archive_dir = "/etc/lvm/archive”

# Configuration option backup/retain_min.
# Minimum number of archives to keep.
retain_min = 10

# Configuration option backup/retain_days.
# Minimum number of days to keep archive files.
retain_days = 30
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# Configuration section shell.
# Settings for running LVM in shell (readline) mode.
shell {

# Configuration option shell/history _size.
# Number of lines of history to store in ~/.lvm_history.
history_size = 100

/

# Configuration section global.
# Miscellaneous global LVM settings.
global {

# Configuration option global/umask.

# The file creation mask for any files and directories created.
# Interpreted as octal if the first digit is zero.

umask = 077

# Configuration option global/test.

# No on-disk metadata changes will be made in test mode.
# Equivalent to having the -t option on every command.
test=0

# Configuration option global/units.
# Default value for --units argument.
units = "h"

# Configuration option global/si_unit_consistency.

# Distinguish between powers of 1024 and 1000 bytes.

# The LVM commands distinguish between powers of 1024 bytes,
# e.g. KiB, MiB, GiB, and powers of 1000 bytes, e.g. KB, MB, GB.
# If scripts depend on the old behaviour, disable this setting

# temporarily until they are updated.

Si_unit_consistency = 1

# Configuration option global/suffix.

# Display unit suffix for sizes.

# This setting has no effect if the units are in human-readable form
# (global/units = "h") in which case the suffix is always displayed.
suffix = 1

# Configuration option global/activation.

# Enable/disable communication with the kernel device-mapper.
# Disable to use the tools to manipulate LVM metadata without
# activating any logical volumes. If the device-mapper driver

# is not present in the kernel, disabling this should suppress

# the error messages.

activation = 1

# Configuration option global/fallback _to _Ivm1.

# Try running LVM1 tools if LVM cannot communicate with DM.

# This option only applies to 2.4 kernels and is provided fo help

# switch between device-mapper kernels and LVM1 kernels. The LVM1
# tools need to be installed with .lvm1 suffices, e.g. vgscan.lvm1.
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# They will stop working once the lvmZ2 on-disk metadata format is used.
# This configuration option has an automatic default value.
# fallback to lvm1 =1

# Configuration option global/format.

# The default metadata format that commands should use.
# The -M 1/2 option overrides this setting.

#

# Accepted values:

# Ilvmi

# lvm2

#

# This configuration option has an aufomatic default value.
# format = "lvm2"

# Configuration option global/format_libraries.

# Shared libraries that process different metadata formats.

# If support for LVM1 metadata was compiled as a shared library use
# format libraries = "liblvm2format1.so0”

# This configuration option does not have a default value defined.

# Configuration option global/segment_libraries.
# This configuration option does not have a default value defined.

# Configuration option global/proc.

# Location of proc filesystem.

# This configuration option is advanced.
proc = "/proc”

# Configuration option global/etc.
# Location of /etc system configuration directory.
efc = "/etc”

# Configuration option global/locking type.

# Type of locking to use.

#

# Accepted values:

0
Turns off locking. Warning: this risks metadata corruption if
commands run concurrently.

1
LVM uses local file-based locking, the standard mode.

2
LVM uses the external shared library locking_library.

3
LVM uses built-in clustered locking with clvmd.
This is incompatible with lvmetad. If use Ivmetad is enabled,
LVM prints a warning and disables lvmetad use.

4
LVM uses read-only locking which forbids any operations that
might change metadata.

5
Offers dummy locking for tools that do not need any locks.
You should not need to set this directly; the tools will select
when to use it instead of the configured locking _type.
Do not use Ivmetad or the kernel device-mapper driver with this
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locking type. It is used by the --readonly option that offers
read-only access to Volume Group metadata that cannot be locked
safely because it belongs to an inaccessible domain and might be
in use, for example a virtual machine image or a disk that is
shared by a clustered machine.
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locking type = 3

# Configuration option global/wait_for_locks.
# When disabled, fail if a lock request would block.
wait for locks = 1

# Configuration option global/fallback _to_clustered_locking.

# Attempt to use built-in cluster locking if locking_type 2 fails.

# If using external locking (type 2) and initialisation fails, with

# this enabled, an attempt will be made to use the built-in clustered
# locking. Disable this if using a customised locking_library.
fallback_to_clustered locking = 1

# Configuration option global/fallback to local_locking.

# Use locking _type 1 (local) if locking_type 2 or 3 fail.

# If an attempt to initialise type 2 or type 3 locking failed, perhaps

# because cluster components such as clvmd are not running, with this
# enabled, an attempt will be made to use local file-based locking

# (type 1). If this succeeds, only commands against local VGs will

# proceed. VGs marked as clustered will be ignored.

fallback_to_local locking = 1

# Configuration option global/locking _dir.

# Directory to use for LVM command file locks.

# Local non-LV directory that holds file-based locks while commands are
# in progress. A directory like /tmp that may get wiped on reboot is OK.
locking_dir = "/run/lock/lvm"

# Configuration option global/prioritise_write_locks.

# Allow quicker VG write access during high volume read access.

# When 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. This option only affects

# locking_type 1 viz. local file-based locking.

prioritise_write_locks = 1

# Configuration option global/library _dir.
# Search this directory first for shared libraries.
# This configuration option does not have a default value defined.

# Configuration option global/locking_library.

# The external locking library to use for locking_type 2.

# This configuration option has an automatic default value.
# locking _library = "liblvmZ2clusterlock.so"

# Configuration option global/abort_on_internal_errors.

# Abort a command that encounters an internal error.
# Treat any internal errors as fatal errors, aborting the process that
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# encountered the internal error. Please only enable for debugging.
abort_on_internal _errors = 0

# Configuration option global/detect_internal_vg_cache_corruption.

# Internal verification of VG structures.

# Check if CRC matches when a parsed VG is used multiple times. This
# is useful to catch unexpected changes to cached VG structures.

# Please only enable for debugging.

detect internal_vg cache_corruption = 0

# Configuration option global/metadata_read_only.

# No operations that change on-disk metadata are permitted.

# 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_seqgno). Inappropriate
# use could mess up your system, so seek advice first!
metadata read only =0

# Configuration option global/mirror_segtype default.

# The segment type used by the short mirroring option -m.

# The --type mirror|raid1 option overrides this setting.

#

# Accepted values:

mirror
The original RAID1 implementation from LVM/DM. It is
characterized by a flexible log solution (core, disk, mirroreq),
and by the necessity to block I/O while handling a failure.
There is an inherent race in the dmeventd failure handling logic
with snapshots of devices using this type of RAID1 that in the
worst case could cause a deadlock. (Also see
devices/ignore_Ilvm_mirrors.)

raid1
This is a newer RAID1 implementation using the MD 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,
S0 no separate devices are required.) This mirror
implementation does not require I/O to be blocked while
handling a failure. This mirror implementation is not
cluster-aware and cannot be used in a shared (active/active)
fashion in a cluster.
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mirror_segtype_default = "raid1"

# Configuration option global/raid10_segtype_default.

# The segment type used by the -i -m combination.

# The --type raid10/mirror option overrides this setting.

# The --stripes/-i and --mirrors/-m options can both be specified
# during the creation of a logical volume to use both striping and
# mirroring for the LV. There are two different implementations.
#

# Accepted values:

# raid10

# LVM uses MD's RAID10 personality through DM. This is the
#  preferred option.

# mirror
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LVM layers the 'mirror’ and 'stripe’ segment types. The layering
is done by creating a mirror LV on top of striped sub-LVs,
effectively creating a RAID 0+1 array. The layering is suboptimal
in terms of providing redundancy and performance.
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raid10_segtype default = "raid10"

# Configuration option global/sparse_segtype_default.

# The segment type used by the -V -L combination.

# The --type snapshotfthin option overrides this setting.

# The combination of -V and -L options creates a sparse LV. There are

# two different implementations.

#

# Accepted values:

snapshot
The original snapshot implementation from LVM/DM. It uses an old
snapshot that mixes data and metadata within a single COW
storage volume and performs poorly when the size of stored data
passes hundreds of MB.

thin
A newer implementation that uses thin provisioning. It has a
bigger minimal chunk size (64KiB) and uses a separate volume for
metadata. It has better performance, especially when more data
is used. It also supports full snapshots.
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sparse_segtype default = "thin"

# Configuration option global/lvdisplay shows_full _device path.

# Enable this to reinstate the previous Ivdisplay name format.

# The default format for displaying LV names in Ivdisplay was changed

# in version 2.02.89 to show the LV name and path separately.

# Previously this was always shown as /dev/vgname/lvname even when that
# was never a valid path in the /dev filesystem.

# This configuration option has an automatic default value.

# Ivdisplay_shows _full_device path = 0

# Configuration option global/use _Ilvmetad.

# Use lvmetad to cache metadata and reduce disk scanning.

# When enabled (and running), Ivmetad provides LVM commands with VG
# metadata and PV state. LVM commands then avoid reading this

# information from disks which can be slow. When disabled (or not

# running), LVM commands fall back to scanning disks to obtain VG

# metadata. Ivmetad is kept updated via udev rules which must be set
# up for LVM to work correctly. (The udev rules should be installed

# by default.) Without a proper udev setup, changes in the system's

# block device configuration will be unknown to LVM, and ignored

# until a manual ‘pvscan --cache' is run. If Ivmetad was running

# while use_Ivmetad was disabled, it must be stopped, use_Ivmetad

# enabled, and then started. When using lvmetad, LV activation is

# switched to an automatic, event-based mode. In this mode, LVs are
# activated based on incoming udev events that inform lvmetad when
# PVs appear on the system. When a VG is complete (all PVs present),
# it is auto-activated. The auto_activation_volume_list setting

# controls which LVs are auto-activated (all by default.)

# When Ivmetad is updated (automatically by udev events, or directly

# by pvscan --cache), devices/filter is ignored and all devices are



# scanned by default. lIvmetad always keeps unfiltered information
# which is provided to LVM commands. Each LVM command then filters
# based on devices/filter. This does not apply to other, non-regexp,
# filtering settings: component filters such as multipath and MD
# are checked during pvscan --cache. To filter a device and prevent
# scanning from the LVM system entirely, including Ivmetad, use
# devices/global filter.
use_lvmetad = 0

# Configuration option global/lvmetad_update_wait_time.

# The number of seconds a command will wait for lvmetad update to finish.

# After waiting for this period, a command will not use Ivmetad, and
# will revert to disk scanning.

# This configuration option has an automatic default value.

# lvmetad _update wait _time = 10

# Configuration option global/use _Ivmlockd.

# Use Ivmlockd for locking among hosts using LVM on shared storage.
# Applicable only if LVM is compiled with lockd support in which

# case there is also lvmlockd(8) man page available for more

# information.

use_lvmlockd = 0

# Configuration option global/lvmlockd _lock_retries.

# Retry lvmlockd lock requests this many times.

# Applicable only if LVM is compiled with lockd support

# This configuration option has an aufomatic default value.
# Ivmlockd _lock_retries = 3

# Configuration option global/sanlock_Iv_extend.

# Size in MiB to extend the internal LV holding sanlock locks.

# The internal LV holds locks for each LV in the VG, and after enough

# LVs have been created, the internal LV needs to be extended. Ivcreate
# will automatically extend the internal LV when needed by the amount
# specified here. Setting this to 0 disables the automatic extension

# and can cause Ivcreate to fail. Applicable only if LVM is compiled

# with lockd support

# This configuration option has an automatic default value.

# sanlock Iv_extend = 256

# Configuration option global/thin_check _executable.

# The full path to the thin_check command.

# LVM uses this command to check that a thin metadata device is in a

# usable state. When a thin pool is activated and after it is

# deactivated, this command is run. Activation will only proceed if

# the command has an exit status of 0. Set to "" to skip this check.

# (Not recommended.) Also see thin_check_options.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an aufomatic default value.

# thin_check_executable = "/usr/sbin/thin_check”

# Configuration option global/thin_dump_executable.

# The full path to the thin_dump command.

# LVM uses this command to dump thin pool metadata.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an automatic default value.
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# thin_dump_executable = "/ust/sbin/thin_dump”

# Configuration option global/thin_repair_executable.

# The full path to the thin_repair command.

# LVM uses this command to repair a thin metadata device if it is in

# an unusable state. Also see thin_repair_options.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an aufomatic default value.

# thin_repair_executable = "/usr/sbin/thin_repair”

# Configuration option global/thin_check_options.

# List of options passed to the thin_check command.

# With thin_check version 2.1 or newer you can add the option

# --ignore-non-fatal-errors to let it pass through ignorable errors

# and fix them later. With thin_check version 3.2 or newer you should
# include the option --clear-needs-check-flag.

# This configuration option has an automatic default value.

"non

# thin_check_options = [ "-q", "--clear-needs-check-flag" |

# Configuration option global/thin_repair_options.

# List of options passed to the thin_repair command.

# This configuration option has an aufomatic default value.
# thin_repair_options = [ "]

# Configuration option global/thin_disabled_features.

# Features to not use in the thin driver.

# This can be helpful for testing, or to avoid using a feature that is
# causing problems. Features include: block_size, discards,

# discards_non_power_2, external_origin, metadata_resize,

# external_origin_extend, error_if_no_space.

#

# Example

# thin_disabled_features = [ "discards”, "block_size" |

#

# This configuration option does not have a default value defined.

# Configuration option global/cache_disabled_features.

# Features to not use in the cache driver.

# This can be helpful for testing, or to avoid using a feature that is
# causing problems. Features include: policy _mgq, policy _smaq.

#

# Example

# cache_disabled_features = [ "policy _smq" |

#

# This configuration option does not have a default value defined.

# Configuration option global/cache _check executable.

# The full path to the cache_check command.

# LVM uses this command to check that a cache metadata device is in a
# usable state. When a cached LV is activated and after it is

# deactivated, this command is run. Activation will only proceed if the

# command has an exit status of 0. Set to "" to skip this check.

# (Not recommended.) Also see cache_check_options.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an automatic default value.

# cache _check executable = "/usr/sbin/cache _check"



# Configuration option global/cache _dump_executable.

# The full path to the cache_dump command.

# LVM uses this command to dump cache pool metadata.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an automatic default value.

# cache_dump_executable = "/usr/sbin/cache_dump”

# Configuration option global/cache_repair_executable.

# The full path to the cache_repair command.

# LVM uses this command to repair a cache metadata device if it is in

# an unusable state. Also see cache_repair_options.

# (See package device-mapper-persistent-data or thin-provisioning-tools)
# This configuration option has an automatic default value.

# cache_repair_executable = "/usr/sbin/cache_repair"

# Configuration option global/cache _check_options.

# List of options passed to the cache _check command.

# With cache_check version 5.0 or newer you should include the option
# --clear-needs-check-flag.

# This configuration option has an aufomatic default value.

# cache_check_options = [ "-q", "--clear-needs-check-flag" |

# Configuration option global/cache_repair_options.

# List of options passed to the cache_repair command.

# This configuration option has an aufomatic default value.
# cache_repair_options =[ "]

# Configuration option global/system _id_source.

# The method LVM uses to set the local system ID.

# Volume Groups can also be given a system ID (by vgcreate, vgchange,
# or vgimport.) A VG on shared storage devices is accessible only fo

# the host with a matching system ID. See 'man Ivmsystemid' for

# information on limitations and correct usage.

#

# Accepted values:

# none

#  The host has no system ID.

# Ivmlocal

#  Obtain the system ID from the system_id setting in the ‘'local’
#  section of an lvm configuration file, e.g. Ilvmlocal.conf.

# uname

#  Set the system ID from the hostname (uname) of the system.
#  System IDs beginning localhost are not permitted.

# machineid

#  Use the contents of the machine-id file to set the system ID.
# Some systems create this file at installation time.

# See 'man machine-id' and global/etc.

# file

# Use the contents of another file (system_id_file) to set the

# system ID.

#

system_id_source = "none"

# Configuration option global/system_id_file.
# The full path to the file containing a system ID.
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# This is used when system_id_source is set to 'file'.
# Comments starting with the character # are ignored.
# This configuration option does not have a default value defined.

# Configuration option global/use_Ivmpolld.

# Use Ivmpolld to supervise long running LVM commands.

# When enabled, control of long running LVM commands is transferred
# from the original LVM command to the lvmpolld daemon. This allows
# the operation to continue independent of the original LVM command.
# After lvmpolld takes over, the LVM command displays the progress

# of the ongoing operation. lvmpolld itself runs LVM commands to

# manage the progress of ongoing operations. Ivmpolld can be used as
# a native systemd service, which allows it to be started on demand,

# and to use its own control group. When this option is disabled, LVM
# commands will supervise long running operations by forking themselves.
# Applicable only if LVM is compiled with Ivmpolld support.
use_Ilvmpolld = 1

# Configuration option global/notify _dbus.

# Enable D-Bus notification from LVM commands.

# When enabled, an LVM command that changes PVs, changes VG metadata,
# or changes the activation state of an LV will send a notification.

notify_dbus = 1

/

# Configuration section activation.
activation {

# Configuration option activation/checks.

# Perform internal checks of libdevmapper operations.

# 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

# Configuration option activation/udev_sync.

# Use udev notifications to synchronize udev and LVM.

# The --nodevsync option overrides this setting.

# When disabled, LVM commands will not wait for notifications from

# udev, but continue irrespective of any possible udev processing in

# the background. Only use this if udev is not running or has rules

# that ignore the devices LVM creates. If enabled when udev is not

# running, and LVM processes are waiting for udev, run the command
# 'dmsetup udevcomplete_all' to wake them up.

udev_sync = 1

# Configuration option activation/udev_rules.

# Use udev rules to manage LV device nodes and symlinks.

# When disabled, LVM will manage the device nodes and symlinks for
# active LVs itself. Manual intervention may be required if this

# setting is changed while LVs are active.

udev_rules = 1

# Configuration option activation/verify_udev_operations.
# Use extra checks in LVM to verify udev operations.
# This enables additional checks (and if necessary, repairs) on entries



# in the device directory after udev has completed processing its
# events. Useful for diagnosing problems with LVM/udev interactions.
verify _udev_operations = 0

# Configuration option activation/retry _deactivation.

# Retry failed LV deactivation.

# If LV deactivation fails, LVM will retry for a few seconds before

# failing. This may happen because a process run from a quick udev rule
# temporarily opened the device.

retry _deactivation = 1

# Configuration option activation/missing_stripe_filler.

# Method to fill missing stripes when activating an incomplete LV.

# Using 'error' will make inaccessible parts of the device return I/O

# errors on access. You can instead use a device path, in which case,
# that device will be used in place of missing stripes. Using anything
# other than 'error' with mirrored or snapshotted volumes is likely to

# result in data corruption.

# This configuration option is advanced.

missing_stripe_filler = "error”

# Configuration option activation/use_linear_target.

# Use the linear target to optimize single stripe LVs.

# When disabled, the striped target is used. The linear target is an
# optimised version of the striped target that only handles a single
# stripe.

use_linear target = 1

# Configuration option activation/reserved_stack.

# Stack size in KiB to reserve for use while devices are suspended.
# Insufficent reserve risks I/O deadlock during device suspension.
reserved_stack = 64

# Configuration option activation/reserved_memory.

# Memory size in KiB to reserve for use while devices are suspended.
# Insufficent reserve risks I/O deadlock during device suspension.
reserved_memory = 8192

# Configuration option activation/process_priority.
# Nice value used while devices are suspended.
# Use a high priority so that LVs are suspended
# for the shortest possible time.

process_priority = -18

# Configuration option activation/volume_list.
# Only LVs selected by this list are activated.
# If this list is defined, an LV is only activated if it matches an
# entry in this list. If this list is undefined, it imposes no limits
# on LV activation (all are allowed).
#
# Accepted values:
vgname
The VG name is matched exactly and selects all LVs in the VG.
vgname/lvname
The VG name and LV name are matched exactly and selects the LV.

@tag
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# Selects an LV if the specified tag matches a tag set on the LV
# orVG.
# @
# Selects an LV if a tag defined on the host is also set on the LV
# or VG. See tags/hosttags. If any host tags exist but volume_list
# is not defined, a default single-entry list containing ‘@™’
# is assumed.

#

# Example

# volume_list = [ "vg1", "vg2/lvol1”, "@tag1", "@*" ]

#

# This configuration option does not have a default value defined.

# Configuration option activation/auto_activation_volume_list.
# Only LVs selected by this list are aufo-activated.
# This list works like volume_list, but it is used only by
# auto-activation commands. It does not apply to direct activation
# commands. If this list is defined, an LV is only auto-activated
# if it matches an entry in this list. If this list is undefined, it
# imposes no limits on LV auto-activation (all are allowed.) If this
# list is defined and empty, i.e. "[]", then no LVs are selected for
# auto-activation. An LV that is selected by this list for
# auto-activation, must also be selected by volume_list (if defined)
# before it is activated. Auto-activation is an activation command that
# includes the 'a' argument: --activate ay or -a ay. The 'a’ (auto)
# argument for auto-activation is meant to be used by activation
# commands that are run automatically by the system, as opposed to LVM
# commands run directly by a user. A user may also use the ‘a’ flag
# directly to perform auto-activation. Also see pvscan(8) for more
# information about auto-activation.
#
# Accepted values:
vgname
The VG name is matched exactly and selects all LVs in the VG.
vgname/lvname
The VG name and LV name are matched exactly and selects the LV.
@tag
Selects an LV if the specified tag matches a tag set on the LV
or VG.
@*
Selects an LV if a tag defined on the host is also set on the LV
or VG. See tags/hosttags. If any host tags exist but volume_list
is not defined, a default single-entry list containing '@’
is assumed.
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# Example

# auto_activation_volume_list = [ "vg1", "vg2/lvol1”, "@tag1", "@™*" ]
#

# This configuration option does not have a default value defined.

# Configuration option activation/read_only _volume_list.

# LVs in this list are activated in read-only mode.

# If this list is defined, each LV that is to be activated is checked

# against this list, and if it matches, it is activated in read-only

# mode. This overrides the permission setting stored in the metadata,
# e.g. from --permission rw.



Accepted values:
vgname
The VG name is matched exactly and selects all LVs in the VG.
vgname/lvname
The VG name and LV name are matched exactly and selects the LV.
@tag
Selects an LV if the specified tag matches a tag set on the LV
or VG.
@*
Selects an LV if a tag defined on the host is also set on the LV
or VG. See tags/hosttags. If any host tags exist but volume_list
is not defined, a default single-entry list containing '@’
is assumed.
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# Example

# read_only_volume_list = [ "vg1", "vg2/lvol1", "@tag1", "@*" ]

#

# This configuration option does not have a default value defined.

# Configuration option activation/raid_region_size.

# Size in KiB of each raid or mirror synchronization region.

# For raid or mirror segment types, this is the amount of data that is
# copied at once when initializing, or moved at once by pvmove.
raid_region_size = 512

# Configuration option activation/error_when_full.

# Return errors if a thin pool runs out of space.

# The --errorwhenfull option overrides this setting.

# When enabled, writes to thin LVs immediately return an error if the
# thin pool is out of data space. When disabled, writes to thin LVs

# are queued if the thin pool is out of space, and processed when the
# thin pool data space is extended. New thin pools are assigned the
# behavior defined here.

# This configuration option has an aufomatic default value.

# error_when_full = 0

# Configuration option activation/readahead.

# Setting to use when there is no readahead setting in metadata.
#

# Accepted values:

# none

# Disable readahead.

# auto

#  Use default value chosen by kernel.
#

readahead = "auto”

# Configuration option activation/raid_fault_policy.

# Defines how a device failure in a RAID LV is handled.

# This includes LVs that have the following segment types:

# raid1, raid4, raid5*, and raid6*.

# If a device in the LV fails, the policy determines the steps

# performed by dmeventd automatically, and the steps perfomed by the
# manual command Ivconvert --repair --use-policies.

# Automatic handling requires dmeventd to be monitoring the LV.
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Accepted values:

warn
Use the system log to warn the user that a device in the RAID LV
has failed. It is left to the user to run lvconvert --repair
manually to remove or replace the failed device. As long as the
number of failed devices does not exceed the redundancy of the LV
(1 device for raid4/5, 2 for raid6), the LV will remain usable.

allocate
Attempt to use any extra physical volumes in the VG as spares and
replace faulty devices.
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raid_fault_policy = "warn"

# Configuration option activation/mirror_image_fault_policy.

# Defines how a device failure in a 'mirror' LV is handled.

# An LV with the 'mirror' segment type is composed of mirror images

# (copies) and a mirror log. A disk log ensures that a mirror LV does

# not need to be re-synced (all copies made the same) every time a

# machine reboots or crashes. If a device in the LV fails, this policy

# determines the steps perfomed by dmeventd automatically, and the steps

# performed by the manual command Ivconvert --repair --use-policies.

# Automatic handling requires dmeventd to be monitoring the LV.

#

# Accepted values:

remove
Simply remove the faulty device and run without it. If the log
device fails, the mirror would convert fo 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.

allocate _anywhere
Not yet implemented. Useful to place the log device temporarily
on the 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.
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mirror_image_fault_policy = "remove”

# Configuration option activation/mirror_log_fault_policy.

# Defines how a device failure in a ‘mirror' log LV is handled.

# The mirror_image_fault_policy description for mirrored LVs also
# applies to mirrored log LVs.

mirror_log_fault_policy = "allocate”



# Configuration option activation/snapshot_autoextend_threshold.

# Auto-extend a snapshot when its usage exceeds this percent.

# Setting this to 100 disables automatic extension.

# The minimum value is 50 (a smaller value is treated as 50.)

# Also see snapshot_autoextend_percent.

# Automatic extension requires dmeventd to be monitoring the LV.

#

# Example

# Using 70% autoextend threshold and 20% autoextend size, when a 1G
# snapshot exceeds 700M, it is extended to 1.2G, and when it exceeds
# 840M, it is extended to 1.44G:

# snapshot_autoextend_threshold = 70

#

snapshot_autoextend_threshold = 100

# Configuration option activation/snapshot_autoextend_percent.

# Auto-extending a snapshot adds this percent extra space.

# The amount of additional space added to a snapshot is this

# percent of its current size.

#

# Example

# Using 70% autoextend threshold and 20% autoextend size, when a 1G
# snapshot exceeds 700M, it is extended to 1.2G, and when it exceeds
# 840M, it is extended to 1.44G:

# snapshot_autoextend_percent = 20

#

snapshot_autoextend _percent = 20

# Configuration option activation/thin_pool_autoextend_threshold.

# Auto-extend a thin pool when its usage exceeds this percent.

# Setting this to 100 disables automatic extension.

# The minimum value is 50 (a smaller value is treated as 50.)

# Also see thin_pool_autoextend_percent.

# Automatic extension requires dmeventd to be monitoring the LV.

#

# Example

# Using 70% autoextend threshold and 20% autoextend size, when a 1G
# thin pool exceeds 700M, it is extended to 1.2G, and when it exceeds
# 840M, it is extended to 1.44G:

# thin_pool_autoextend_threshold = 70

#

thin_pool_autoextend_threshold = 100

# Configuration option activation/thin_pool_autoextend_percent.

# Auto-extending a thin pool adds this percent extra space.

# The amount of additional space added to a thin pool is this

# percent of its current size.

#

# Example

# Using 70% autoextend threshold and 20% autoextend size, when a 1G
# thin pool exceeds 700M, it is extended to 1.2G, and when it exceeds
# 840M, it is extended to 1.44G:

# thin_pool_autoextend_percent = 20

#

thin_pool_autoextend_percent = 20
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# Configuration option activation/mlock_filter.

# Do not mlock these memory areas.

# While activating devices, I/O to devices being (re)configured is

# suspended. As a precaution against deadlocks, LVM pins memory it is
# using so it is not paged out, and will not require I/O to reread.

# Groups of pages that are known not to be accessed during activation
# do not need to be pinned into memory. Each string listed in this

# setting is compared against each line in /proc/self/maps, and the

# pages corresponding to 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.

#

# Example

# mlock_filter = [ "locale/locale-archive", "gconv/gconv-modules.cache" |
#

# This configuration option is advanced.

# This configuration option does not have a default value defined.

# Configuration option activation/use_mlockall.

# Use the old behavior of mlockall to pin all memory.

# Prior to version 2.02.62, LVM used mlockall() to pin the whole
# process's memory while activating devices.

use_mlockall = 0

# Configuration option activation/monitoring.

# Monitor LVs that are activated.

# The --ignoremonitoring option overrides this setting.

# When enabled, LVM will ask dmeventd to monitor activated LVs.
monitoring = 1

# Configuration option activation/polling_interval.

# Check pvmove or lvconvert progress at this interval (seconds).

# When pvmove or Ivconvert must wait for the kernel to finish

# synchronising or merging data, they check and report progress at
# intervals of this number of 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 once the operation is complete.
polling_interval = 15

# Configuration option activation/auto_set_activation_skip.

# Set the activation skip flag on new thin snapshot LVs.

# The --setactivationskip option overrides this setting.

# An LV can have a persistent ‘activation skip' flag. The flag causes

# the LV to be skipped during normal activation. The lvchange/vgchange
# -K option is required to activate LVs that have the activation skip

# flag set. When this setting is enabled, the activation skip flag is

# set on new thin snapshot LVs.

# This configuration option has an automatic default value.

# auto_set_activation_skip = 1

# Configuration option activation/activation_mode.
# How LVs with missing devices are activated.

# The --activationmode option overrides this setting.
#

# Accepted values:



complete
Only allow activation of an LV if all of the Physical Volumes it

degraded
Like complete, but additionally RAID LVs of segment type raid1,
raid4, raid5, radid6 and raid10 will be activated if there is no
data loss, i.e. they have sufficient redundancy to present the
entire addressable range of the Logical Volume.

partial
Allows the activation of any LV even if a missing or failed PV
could cause data loss with a portion of the LV inaccessible.
This setting should not normally be used, but may sometimes
assist with data recovery.

HHoH R W OH W WK WK KR W IR

activation_mode = "degraded"

# Configuration option activation/lock_start list.

# Locking is started only for VGs selected by this list.

# The rules are the same as those for volume_list.

# This configuration option does not have a default value defined.

# Configuration option activation/auto_lock_start list.

# Locking is auto-started only for VGs selected by this list.

# The rules are the same as those for auto_activation_volume_list.
# This configuration option does not have a default value defined.

/

# Configuration section metadata.
# This configuration section has an automatic default value.
# metadata {

# Configuration option metadata/check_pv_device sizes.

# Check device sizes are not smaller than corresponding PV sizes.

# If device size is less than corresponding PV size found in metadata,
# there is always a risk of data loss. If this option is set, then LVM

# issues a warning message each time it finds that the device size is
# less than corresponding PV size. You should not disable this unless
# you are absolutely sure about what you are doing!

# This configuration option is advanced.

# This configuration option has an automatic default value.

# check_pv_device sizes = 1

# Configuration option metadata/record_lvs_history.

# When enabled, LVM keeps history records about removed LVs in
# metadata. The information that is recorded in metadata for

# historical LVs is reduced when compared to original

# information kept in metadata for live LVs. Currently, this

# feature is supported for thin and thin snapshot LVs only.

# This configuration option has an automatic default value.

# record _Ivs_history = 0

# Configuration option metadata/lvs_history retention_time.

# Retention time in seconds after which a record about individual
# historical logical volume is automatically destroyed.

# A value of 0 disables this feature.

# This configuration option has an automatic default value.

uses are present. Other PVs in the Volume Group may be missing.
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# lvs_history retention_time = 0

# Configuration option metadata/pvmetadatacopies.

# Number of copies of metadata to store on each PV.

# The --pvmetadatacopies option overrides this setting.

#

# Accepted values:

# 2

# Two copies of the VG metadata are stored on the PV, one at the
#  front of the PV, and one at the end.

# 1

# One copy of VG metadata is stored at the front of the PV.

# 0

# No copies of VG metadata are stored on the PV. This may be
# useful for VGs containing large numbers of PVs.

#

# This configuration option is advanced.

# This configuration option has an aufomatic default value.

# pvmetadatacopies = 1

# Configuration option metadata/vgmetadatacopies.

# Number of copies of metadata to maintain for each VG.

# The --vgmetadatacopies option overrides this setting.

# 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 than the the

# total number of metadata areas available, then metadata is stored in
# them all. The value 0 (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.

# This configuration option has an automatic default value.

# vgmetadatacopies = 0

# Configuration option metadata/pvmetadatasize.

# Approximate number of sectors to use for each metadata copy.

# VGs with large numbers of PVs or LVs, or VGs containing complex LV
# structures, may need additional space for VG metadata. The metadata
# areas are treated as circular buffers, so unused space becomes filled
# with an archive of the most recent previous versions of the metadata.
# This configuration option has an aufomatic default value.

# pvmetadatasize = 255

# Configuration option metadata/pvmetadataignore.

# Ignore metadata areas on a new PV.

# The --metadataignore option overrides this setting.

# If metadata areas on a PV are ignored, LVM will not store metadata
# in them.

# This configuration option is advanced.

# This configuration option has an aufomatic default value.

# pvmetadataignore = 0

# Configuration option metadata/stripesize.

# This configuration option is advanced.

# This configuration option has an aufomatic default value.
# stripesize = 64



# Configuration option metadata/dirs.

# Directories holding live copies of text format metadata.

# These directories must not be on logical volumes!

# It's possible to use LVM with a couple of directories here,

# preferably on different (non-LV) filesystems, and with no other

# on-disk metadata (pvmetadatacopies = 0). 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 are absolutely sure you know what you are doing!
# Use the supplied toolset to make changes (e.g. vgcfgrestore).

#

# Example

# dirs = [ "/etc/lvm/metadata”, "/mnt/disk2/lvm/metadata2” |

#

# This configuration option is advanced.

# This configuration option does not have a default value defined.

#}

# Configuration section report.

# LVM report command output formatting.

# This configuration section has an automatic default value.
# report {

# Configuration option report/output _format.

# Format of LVM command's report output.

# If there is more than one report per command, then the format
# is applied for all reports. You can also change output format

# directly on command line using --reportformat option which

# has precedence over log/output_format setting.

# Accepted values:

# basic

#  Original format with columns and rows. If there is more than
# one report per command, each report is prefixed with report's
#  name for identification.

# json

# JSON format.

# This configuration option has an automatic default value.

# output_format = "basic”

# Configuration option report/compact_output.

# Do not print empty values for all report fields.

# If enabled, all fields that don't have a value set for any of the

# rows reported are skipped and not printed. Compact output is

# applicable only if report/buffered is enabled. If you need to

# compact only specified fields, use compact_output=0 and define
# report/compact_output_cols configuration setting instead.

# This configuration option has an automatic default value.

# compact_output = 0

# Configuration option report/compact_output _cols.

# Do not print empty values for specified report fields.

# If defined, specified fields that don't have a value set for any

# of the rows reported are skipped and not printed. Compact output
# is applicable only if report/buffered is enabled. If you need to

# compact all fields, use compact_output=1 instead in which case
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# the compact_output _cols setting is then ignored.
# This configuration option has an automatic default value.
# compact_output _cols ="

# Configuration option report/aligned.

# Align columns in report output.

# This configuration option has an aufomatic default value.
# aligned = 1

# Configuration option report/buffered.

# Buffer report output.

# When buffered reporting is used, the report's content is appended
# incrementally to include each object being reported until the report
# is flushed to output which normally happens at the end of command
# execution. Otherwise, if buffering is not used, each object is

# reported as soon as its processing is finished.

# This configuration option has an aufomatic default value.

# buffered = 1

# Configuration option report/headings.

# Show headings for columns on report.

# This configuration option has an aufomatic default value.
# headings = 1

# Configuration option report/separator.

# A separator to use on report after each field.

# This configuration option has an aufomatic default value.
# separator =""

# Configuration option report/list_item_separator.

# A separator to use for list items when reported.

# This configuration option has an automatic default value.
# list_item_separator = ","

# Configuration option report/prefixes.

# Use a field name prefix for each field reported.

# This configuration option has an automatic default value.
# prefixes = 0

# Configuration option report/quoted.

# Quote field values when using field name prefixes.

# This configuration option has an aufomatic default value.
# quoted = 1

# Configuration option report/colums_as rows.

# Output each column as a row.

# If set, this also implies report/prefixes=1.

# This configuration option has an aufomatic default value.
# colums_as _rows =0

# Configuration option report/binary_values_as_numeric.

# Use binary values 0 or 1 instead of descriptive literal values.
# For columns that have exactly two valid values to report

# (not counting the ‘'unknown' value which denotes that the

# value could not be determined).

# This configuration option has an automatic default value.



# binary values as numeric = 0

# Configuration option report/time_format.

# Set time format for fields reporting time values.

# Format specification is a string which may contain special character
# sequences and ordinary character sequences. Ordinary character

# sequences are copied verbatim. Each special character sequence is
# introduced by the '%' character and such sequence is then

# substituted with a value as described below.

#

# Accepted values:
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%a
The abbreviated name of the day of the week according to the
current locale.
%A
The full name of the day of the week according to the current
locale.
%b
The abbreviated month name according to the current locale.
%B
The full month name according to the current locale.
%C
The preferred date and time representation for the current
locale (alt E)
%C
The century number (year/100) as a 2-digit integer. (alt E)
%d
The day of the month as a decimal number (range 01 to 31).
(alt O)
%D
Equivalent to %m/%d/%y. (For Americans only. Americans should
note that in other countries%0d/%m/%y is rather common. This
means that in international context this format is ambiguous and
should not be used.
%e
Like %d, the day of the month as a decimal number, but a leading
zero is replaced by a space. (alt O)
%E
Modifier: use alternative local-dependent representation if
available.
%F
Equivalent to %Y-%m-%d (the ISO 8601 date format).
%G
The ISO 8601 week-based year with century as adecimal number.
The 4-digit year corresponding to the ISO week number (see %V).
This has the same format and value as %Y, except that if the
ISO week number belongs to the previous or next year, that year
is used instead.
%9
Like %@, but without century, that is, with a 2-digit year
(00-99).
%h
Equivalent to %b.
%H
The hour as a decimal number using a 24-hour clock
(range 00 to 23). (alt O)
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%l
The hour as a decimal number using a 12-hour clock
(range 01 to 12). (alt O)
%]
The day of the year as a decimal number (range 001 to 366).
%k
The hour (24-hour clock) as a decimal number (range 0 to 23);
single digits are preceded by a blank. (See also %H.)
%l
The hour (12-hour clock) as a decimal number (range 1 to 12);
single digits are preceded by a blank. (See also %l.)
%m
The month as a decimal number (range 01 to 12). (alt O)
%M
The minute as a decimal number (range 00 to 59). (alt O)
%0
Modifier: use alternative numeric symbols.
%p
Either "AM" or "PM" according to the given time value,
or the corresponding strings for the current locale. Noon is
treated as "PM" and midnight as "AM".
%P
Like %p but in lowercase: "am" or "pm" or a corresponding
string for the current locale.
%r
The time in a.m. or p.m. notation. In the POSIX locale this is
equivalent to %1:%M:%S %p.
%R
The time in 24-hour notation (%H:%M). For a version including
the seconds, see %T below.
%S
The number of seconds since the Epoch,
1970-01-01 00:00:00 +0000 (UTC)
%S
The second as a decimal number (range 00 to 60). (The range is
up to 60 to allow for occasional leap seconds.) (alt O)
%t
A tab character.
%T
The time in 24-hour notation (%H:%M:%S).
%U
The day of the week as a decimal, range 1 to 7, Monday being 1.
See also %w. (alt O)
%U
The week number of the current year as a decimal number,
range 00 to 53, starting with the first Sunday as the first
day of week 01. See also %V and %W. (alt O)
%V
The ISO 8601 week number of the current year as a decimal number,
range 01 to 53, where week 1 is the first week that has at least
4 days in the new year. See also %U and %W. (alt O)
%W
The day of the week as a decimal, range 0 to 6, Sunday being 0.
See also %u. (alt O)
%W
The week number of the current year as a decimal number,
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# range 00 to 53, starting with the first Monday as the first day
# of week 01. (alt O)
# %x

#  The preferred date representation for the current locale without
# the time. (alt E)
# %X

#  The preferred time representation for the current locale without
# the date. (alt E)
# %y

# The year as a decimal number without a century (range 00 to 99).

# (altE, alt O)

# %Y

# The year as a decimal number including the century. (alt E)

# %z

#  The +hhmm or -hhmm numeric timezone (that is, the hour and minute
# offset from UTC).

# wZ

#  The timezone name or abbreviation.

# %%

# Aliteral '%' character.

#

# This configuration option has an aufomatic default value.

#time_format = "%Y-%m-%d %T %z"

# Configuration option report/devtypes_sort.

# List of columns to sort by when reporting 'lvm devtypes' command.
# See 'lvm devtypes -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# devtypes sort = "devtype _name"

# Configuration option report/devtypes_cols.

# List of columns to report for lvm devtypes' command.

# See 'lvm devtypes -o help' for the list of possible fields.

# This configuration option has an automatic default value.

# devtypes cols = "devitype _name,devtype _max_partitions,devtype_description”

# Configuration option report/devtypes _cols_verbose.

# List of columns to report for 'lvm devtypes' command in verbose mode.

# See 'lvm devtypes -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# devtypes cols_verbose = "devtype name,devtype max_partitions,devtype description”

# Configuration option report/lvs_sort.

# List of columns to sort by when reporting 'lvs' command.
# See 'lvs -0 help' for the list of possible fields.

# This configuration option has an automatic default value.
# lvs_sort = "vg_name,lv_name"

# Configuration option report/lvs_cols.

# List of columns to report for 'lvs' command.

# See 'lvs -0 help' for the list of possible fields.

# This configuration option has an automatic default value.
#Ivs_cols =

"Iv_name,vg_name,lv_attr,lv_size,pool_lv,origin,data_percent,metadata_percent,move_pv,mirror_log,cc

py_percent,convert_Iv"
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# Configuration option report/lvs_cols verbose.

# List of columns to report for 'lvs’ command in verbose mode.

# See 'lvs -0 help' for the list of possible fields.

# This configuration option has an aufomatic default value.

# Ilvs_cols_verbose =

"Iv_name,vg_name,seg_count,lv_attr,Iv_size,lv_major,lv_minor,lv_kernel _major,Iv_kernel_minor,pool_Iv
origin,data_percent,metadata_percent,move_pv,copy_percent,mirror_log,convert_Iv,lv_uuid,Iv_profile"

# Configuration option report/vgs_sort.

# List of columns to sort by when reporting 'vgs' command.
# See 'vgs -0 help' for the list of possible fields.

# This configuration option has an aufomatic default value.
# vgs_sort = "vg_name"

# Configuration option report/vgs_cols.

# List of columns to report for 'vgs' command.

# See 'vgs -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# vgs_cols = "vg_name,pv_count,Iv_count,snap_count,vg_attr,vg_size,vg_free"

# Configuration option report/vgs _cols_verbose.

# List of columns to report for 'vgs' command in verbose mode.

# See 'vgs -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# vgs_cols_verbose =
"vg_name,vg_attr,vg_extent_size,pv_count,lv_count,snap_count,vg_size,vg_free,vg_uuid,vg_profile"

# Configuration option report/pvs_sort.

# List of columns to sort by when reporting ‘pvs' command.
# See 'pvs -0 help' for the list of possible fields.

# This configuration option has an automatic default value.
# pvs_sort = "pv_name"”

# Configuration option report/pvs_cols.

# List of columns to report for pvs’ command.

# See 'pvs -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvs_cols = "pv_name,vg_name,pv_fmt,pv_attr,pv_size,pv_free"

# Configuration option report/pvs_cols_verbose.

# List of columns to report for pvs' command in verbose mode.

# See 'pvs -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvs_cols_verbose = "pv_name,vg_name,pv_fmt,pv_attr,pv_size,pv_free,dev_size,pv_uuid"

# Configuration option report/segs_sort.

# List of columns to sort by when reporting 'lvs --segments’ command.
# See 'lvs --segments -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# segs_sort = "vg_name,lv_name,seg_start”

# Configuration option report/segs_cols.

# List of columns to report for 'lvs --segments' command.
# See 'lvs --segments -0 help' for the list of possible fields.
# This configuration option has an automatic default value.
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# segs_cols = "lv_name,vg_name,lv_attr,stripes,segtype,seq_size"

# Configuration option report/segs cols_verbose.

# List of columns to report for 'lvs --segments’ command in verbose mode.

# See 'lvs --segments -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# segs_cols_verbose =
"Iv_name,vg_name,lv_attr,seq_start,seg_size,stripes,segtype,stripesize,chunksize”

# Configuration option report/pvsegs_sort.

# List of columns to sort by when reporting ‘pvs --segments' command.
# See 'pvs --segments -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvsegs_sort = "pv_name,pvseq_start"”

# Configuration option report/pvsegs cols.

# List of columns to sort by when reporting ‘pvs --segments' command.

# See 'pvs --segments -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvsegs_cols = "pv_name,vg_name,pv_fmtpv_attr,pv_size,pv_free,pvseg start,pvseq size"

# Configuration option report/pvsegs cols_verbose.

# List of columns to sort by when reporting 'pvs --segments’ command in verbose mode.
# See 'pvs --segments -o help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvsegs_cols verbose =

"ov_name,vg_name,pv_fmtpv_attr,pv_size,pv_free,pvseq start,pvseg_size,lv_name,seg start pe,segt

pe,seg _pe_ranges”

# Configuration option report/vgs_cols_full.

# List of columns to report for lvm fullreport's 'vgs' subreport.
# See 'vgs -0 help’ for the list of possible fields.

# This configuration option has an aufomatic default value.
# vgs_cols_full = "vg_all"

# Configuration option report/pvs_cols_full.

# List of columns to report for lvm fullreport's 'vgs' subreport.
# See 'pvs -0 help’ for the list of possible fields.

# This configuration option has an aufomatic default value.
# pvs_cols_full = "pv_all"

# Configuration option report/lvs_cols_full.

# List of columns to report for lvm fullreport's 'lvs' subreport.
# See 'lvs -0 help' for the list of possible fields.

# This configuration option has an automatic default value.
#Ivs_cols_full = "lv_all"

# Configuration option report/pvsegs cols_full.

# List of columns to report for lvm fullreport's ‘pvseq’ subreport.
# See 'pvs --segments -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvsegs_cols_full = "pvseqg_all,pv_uuid,lv_uuid”

# Configuration option report/segs cols_full.
# List of columns to report for lvm fullreport's 'seqg’ subreport.
# See 'lvs --segments -0 help' for the list of possible fields.
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# This configuration option has an automatic default value.
# segs_cols_full = "seg _all,lv_uuid”

# Configuration option report/vgs_sort_full.

# List of columns to sort by when reporting Ivm fullreport's 'vgs' subreport.
# See 'vgs -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# vgs_sort _full = "vg_name"

# Configuration option report/pvs_sort_full.

# List of columns to sort by when reporting Ivm fullreport's 'vgs' subreport.
# See 'pvs -0 help’ for the list of possible fields.

# This configuration option has an aufomatic default value.

# pvs_sort _full = "pv_name"

# Configuration option report/lvs_sort full.

# List of columns to sort by when reporting Ivm fullreport's ‘Ivs' subreport.
# See 'lvs -0 help' for the list of possible fields.

# This configuration option has an aufomatic default value.

# lvs_sort_full = "vg_name,lv_name"

# Configuration option report/pvsegs_sort full.

# List of columns to sort by when reporting for lvm fullreport's ‘pvseq’ subreport.
# See 'pvs --segments -0 help’ for the list of possible fields.

# This configuration option has an automatic default value.

# pvsegs_sort full = "pv_uuid,pvseg _start"”

# Configuration option report/segs sort full.

# List of columns to sort by when reporting Ivm fullreport's 'seg’ subreport.
# See 'lvs --segments -0 help' for the list of possible fields.

# This configuration option has an automatic default value.

# segs_sort full = "Iv_uuid,seqg_start"

# Configuration option report/mark_hidden_devices.

# Use brackets [] to mark hidden devices.

# This configuration option has an aufomatic default value.
# mark_hidden_devices = 1

# Configuration option report/two_word_unknown_device.

# Use the two words ‘unknown device' in place of [unknown]'.
# This is displayed when the device for a PV is not known.

# This configuration option has an aufomatic default value.

# two_word_unknown_device = 0

#}

# Configuration section dmeventd.
# Settings for the LVM event daemon.
dmeventd {

# Configuration option dmeventd/mirror_library.

# The library dmeventd uses 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"
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# Configuration option dmeventd/raid_library.
# This configuration option has an aufomatic default value.
# raid_library = "libdevmapper-event-lvmZ2raid.so"

# Configuration option dmeventd/snapshot_library.

# The library dmeventd uses when monitoring a snapshot device.

# libdevmapper-event-lvm2snapshot.so monitors the filling of snapshots
# and emits a warning through syslog when the usage exceeds 80%. The
# warning is repeated when 85%, 90% and 95% of the snapshot is filled.
snapshot_library = "libdevmapper-event-lvm2snapshot.so”

# Configuration option dmeventd/thin_library.

# The library dmeventd uses when monitoring a thin device.

# libdevmapper-event-lvm2thin.so monitors the filling of a pool

# and emits a warning through syslog when the usage exceeds 80%. The
# warning is repeated when 85%, 90% and 95% of the pool is filled.
thin_library = "libdevmapper-event-lvmZ2thin.so"

# Configuration option dmeventd/executable.

# The full path to the dmeventd binary.

# This configuration option has an aufomatic default value.
# executable = "/ust/sbin/dmeventd"”

/

# Configuration section tags.

# Host tag settings.

# This configuration section has an automatic default value.
#tags {

# Configuration option tags/hosttags.

# Create a host tag using the machine name.

# The machine name is nodename returned by uname(2).
# This configuration option has an automatic default value.
# hosttags = 0

# Configuration section tags/<tag>.

# Replace this subsection name with a custom tag name.

# Multiple subsections like this can be created. The ‘@' prefix for

# tags is optional. This subsection can contain host _list, which is a
# list of machine names. If the name of the local machine is found in
# host _list, then the name of this subsection is used as a tag and is
# applied to the local machine as a 'host tag'. If this subsection is

# empty (has no host _list), then the subsection name is always applied
# as a 'host tag".

#

# Example

# The host tag foo is given to all hosts, and the host tag

# bar is given to the hosts named machine1 and machine2.

#tags { foo { } bar { host_list = [ "machine1", "machine2" ] } }

#

# This configuration section has variable name.

# This configuration section has an automatic default value.

#tag {

# Configuration option tags/<tag>/host _list.

BEB.LVM 74 5l
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# A list of machine names.

# These machine names are compared to the nodename returned

# by uname(2). If the local machine name matches an entry in

# this list, the name of the subsection is applied to the

# machine as a 'host tag'.

# This configuration option does not have a default value defined.
#}
#}
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raid_max_recovery r RAID1¢] 7 ¢ kiB/sec/diske] H ) £ 1/0 2= ==
ate
move_pv pvmove?] 7 -¢- pv passesol| A AAE A =2 E&F string
ol =8 EFS /HAFYTH
convert_lv Ivconverte] 739 Ivconvertol] oJa] A E YA =8 & string
'Y °l&
mirror_log el A w18t 2O 2dete =9 = F string
data_lv A DN F] AS AH dolE st £3H =8 BF  string
metadata_lv A A Fo] 75 A v Erd o] H & HF 3 =2 string
5
pool_Iv thin 259 29 thin £ o] 259 =g && string
lv_tags B2 (e A9 2Ry B2
Iv_profile o] =gl BEFo dAdd A4 2rg string
Iv_time G A =g EF AL AL time
Iv_host dHH A =8 EF T2EANA string
Iv_modules ol =g BEFo Ead Ad A vy & TAE 55

el 2§ 9= A 2= 43
Iv_attr wel BE A Yuetie] 2§ ool Mt MY Y string
o
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Iv_kernel_major

Iv_kernel_minor

TC

=g B8] 24 Ze7totd

= -1o] ggE o] Y&yt

=]

A A FaWE

= =474 73
[¢}

95 of

Bl 7k b B9 @A vheld W s
AUt

E:2
-1 o]

oo
r o
e o

Iv_kernel_read_ahea dx) @99 dx ¢l7] dRE A

d

Iv_permissions = EF A%

Iv_suspended =8 Bl dA TEE A A

Iv_live_table =g gl Aol Ee] e A AR
Iv_inactive_table =2 EF v HolEe] A= A+ AR
Iv_device_open =2 EF A7 EE A=A AR 2A

H#C8. =] By A ¥Yu 2= =8 BF J e =9 55 =

string

cache_total_blocks

cache_used_blocks

cache_dirty_blocks

cache_read_hits

cache_read_misses

cache_write_hits

cache_write_misses

210

5 A 2%

AEE AN B

HE AN B

7N Al

o

TN Al
FNA 2271 A

=
S

FNA] 227] 2



N

o
ok
1]
B

Bo

1]

U
o]

A

string

Iv_health_status
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string

mlEtel ol 8 %

pv_fmt

string

sl
T
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r

pv_uuid

=7]

| =71

)
NO

)

)

AR e 7]

dev_size

string

ol &

pv_name

=7]

A EH = o] ZA] <] v Ehr] o] B

mda_free

pv_

7]

A7) B9 = o] A HA veldlo)E g A7)

mda_size

pv_

o
oF
1]
B

Bo

1]

U
o]

Ry

718 A=) HlolE A ZFo g @ ZA

pe_start

7]

A &9 el =2 EF 271

pv_size

=7]

N
B

pv_free

7]

pv_used

string

jzel

dr

ol

pv_attr

pv_allocatable

veel

oF
T
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ol

X
XO

pv_exported

pv_missing
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pv_pe_count TEY AT I F 522}
pv_pe_alloc_count g T EY IFF I F =2}
pv_tags B 2( = A 9) AE 5=
pv_mda_count o] Z=| 2] wetvlol ¥ F 52}
pv_mda_used count o] FX| o] A& 5= el olH G & S 2}
pv_ba_start A A 9 o] 71 & A X <] PV Bootloader Area A 2+ ¢ A7)
ZA
pv_ba_size 3 2] 9 o] PV Bootloader Area =1.7) =M

vg_fmt v etd ol E F3 string
vg_uuid CRPAR=: A string
vg_hame ol & string
vg_attr TR &4 string
vg_permissions BF 25 A% string
vg_extendable EF IR IFT A=A 4EH S=A¢
vg_exported EFIFSURY F$AA =2}
vg_partial B 250 FEHA A4 2
vg_allocation_policy Z§ 2§ &3 4 string
vg_clustered BE 80 FHAHY A4S 484 =2}
vg_size AR @] BF 259 F A7) 7]
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vg_free

string

vg_sysid

ID

vg_systemid

extent size

=7]

i

vg_

57

extent_count

vg_

527

_—io

free_count

vg_

max_Iv

440

&
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HE 720

max_pv

pv_count

Iv_count

+
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<

shap_count

wn}e} 5 7h

L

PN
T

d

%
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vg_tags

string
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ol

vg_profile
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ol & 252 vigtdl ol ¥

mda_count
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v e el o] €]

p
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o] 2§ ZFA A&

mda_used_count

vg_

AA S92 o] &F 25| vt ol H

mda_free
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A EelelA o] BF 2Fe] HAavEdloly g9 2 A7)
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mda_size
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e
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F C12. =2] BF A z¥ =
=32
segtype =Y 2EAIHNE £9 string
ZEgto]x 2Egol Z T vy vl 4 Z2t
stripesize ZEgto] X o] A4 thy AR R ASetr] dof| g A= A7
o

of A7# oy &

stripe_size 2Ego|Z o] A g ohg FRZ AFetr] dol g Fx A7)
o] A7 dlol 8 &
regionsize o] A AAE 5715 W ZAME ol @9 7]
region_size o] A AAE 5715 W ZAME ol @9 7]
CHUNKSIZE YAk A WA A FHE W AR EE ol =27
w9
chunk_size 22k A9l AbRS AT g AFR H = ey A7)
9]
thin_count R Zo A0l ZEg A EF =A;
AHA 2 Fe] 7, AHA A 2 U string
CacheMode A ZE2] S 227] HA] Y string
zero A E] AR stdE ¢ 22}
transaction_id N Ee] 7 ERAAID 2}
thin_id thin £ 2] 74 thin %] ID 22}
seg_start A AR A IAE A ZAA =2 2F W] ez A7)
seg_start_pe 2o 3y g o) N aHE A AR =7 B U o £t
ZAJY
seg_size A &9 o] AlaHE =7 Ex
seg_size pe 28 g FYgo AadE 27 7]
seg_tags B 2= 2 9) TAE 55
seg_pe_ranges BEE I 72 AAY = S F9 U string
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= EFAaHEd:E dY gE 43
devices Al ZE 9] B o) FHA ALEE = 7] A string
seg_monitor Al 29 E o] DMeventd 21U B & Al string
cache_policy AN BAGHA D A 2HET ) string
cache_settings WA AR/ HEGIHE A 2R E T &) Ay B2

FZ C.13. “F & Al EFe g BFAl2HE JE AP e 5 HFHHT

2 EFAaMER=E A9 2= +9%
pvseg_start AZRE A2 =24 & S}
pvseg_size AaAES 34 G 5 o7}

FZ C.14. “H e 7] = 77 HE o] A1& 8 4 Y= Fo]o] & 1} g g l.Lists the synonyms you
can use for field values. o] & 3t & 2] o]= {8 7]F7 o F vl 7R Z gho] AFE e = 51l
o] F oA B gF'""2 -S '‘field_name="""2 %] g 3s}o] XA 7 Q= ¥l FA LS el

o] oA 0 FE= 12 r/‘lfl F &= bfojr]e] gh& ey o] Zo] ZAH Yl g fjdl 0 E=19]
o}t "some text" B "E A HE L HI5)7] 9]5 —-binary 548 XF & T s

¥ C.14. {8 7]F &

g g g+ Synonyms
pv_allocatable allocatable 1
pv_allocatable 0
pv_exported exported 1
pv_exported 0
pv_missing e 1
pv_missing 0
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S R =3 e 7k Synonyms
vg_extendable extendable 1
vg_extendable 0
vg_exported exported 1
vg_exported 0
vg_partial FA <l 1
vg_partial 0
vg_clustered F2=E Y 1
vg_clustered 0
vg_permissions writable RW, ¢ 7]-2~7]
vg_permissions read-only R, ro
vg_mda_copies v g unknown, undefined, undef, -1
Iv_initial_image_sync Z7] o]v A F713k sync, 1
Iv_initial_image_sync 0
Iv_image_synced o|m) A 7} 5 7] st 713k,
Iv_image_synce 0
Iv_merging & 1
Iv_merging 0
Iv_converting H 3 1
Iv_converting 0
Iv_allocation_locked g a4 locked, 1
Iv_allocation_locked 0
Iv_fixed_minor T H ol fixed, 1
Ilv_fixed_minor 0
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Iv_active_locally

Iv_active_locally

Iv_active_remotely

Iv_active_remotely

Iv_active_exclusively

Iv_active_exclusively

Iv_merge_failed

Iv_merge_failed

Iv_snapshot_invalid

Iv_snapshot_invalid

Iv_suspended

Iv_suspended

Iv_live_table

Iv_live_table

Iv_inactive_table

Iv_inactive_table

Iv_device_open

Iv_device_open

Iv_skip_activation

Iv_skip_activation

zero

zero

Iv_permissions

240 2243t

H 24 Bl ol &l 9+

open

243t v 7

zero

writable
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N

Synonyms

24, =24,

24, 94021

29,1

o

)
o
rht
)

(@)

o] B Hlol &, glo] B, 1

H &7 H o] &, B] €A, 1

A5 7)1

RW, ¢17]-2~7]
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1R =3 g 7+ Synonyms
Iv_permissions read-only R, ro

Iv_permissions read-only-override ro-override, r-override, R
Iv_when_full R Z7lol Qe A% 97 vy
Iv_when_full queue F ko] gl 7% F(Queue)
Iv_when_full Ao EA B
cache_policy AolEx] e
seg_monitor o5 R e
Iv_health_status Aou A &

C.4. A 7F zF X4

LVM & At 5h& A9 8 o C.41%. “Z7 A7 15 §4” % C.4.24). “Freeform 47+ 415 §4)”
of F9H . EFH ALY EE B} P2 G AFHE A 7 AT

/etc/lvm/lvm.conf 7§ 7121 9] H31AJ/A]7F G &) 74 58S AF&}o] A 7F g FA] 8= WS A
g 5. o] S Xgsl= B o bj sl g = lvm.conf 7] o] A 37 H 1]l

Al 7} FF& =] g & uf 3 C.3. “ € 7] H]Z Operator” o] 45 H gj=Z , o] &, o] % o] 7] o] vl &
AR W3S A& 5 A

I date time timezone

E CA5. “A 71 APF HN " o] e o Al7H g2 X F G ul AFEE 7 Y= Y2 2L,

o

H C.15. A 7F A} F &)
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date
YYYY-MM-DD

YYYY-MM, auto DD=1

YYYY, auto MM=01 ¥ DD=01

time
hh:mm:ss

hh:mm, auto ss=0

HH, auto mm=0, auto ss=0

timezone (+ =& - 7| &

+HH:mm X+= -hhh:mm
A18)

+H ®== -hh

AA G/ 7 ALY YYYY-MM-DD hh:mm:sss ¢ L] o}. A}-§- 2= FH/A| 7F HLEL @ ZZo]4]
Foz & w5y o]F 9 FEo] & mrja ¥ol= F A 992 AJFoZ Y HY A 9 F
of o< Z&eit.

iy e

°
"2015-07-07 9:51":2 "2015-07-07 9:51:00" - "2015-07-07 9:51:59"F <] v] g} }.
°
"2015-07"2 "2015-07-01 0:00:00" - "2015-07-31 23:59" % <] v] g}/ ],
°

"2015"+= "2015-01-01 0:00:00" - "2015-12-31 23:59" 2 <] 0] g} 1] }.

o2 A4 = A E F]Eo AFEE = SR/ 7L AP 1 el T,

lvs -S 'time since "2015-07-07 9:51™
lvs -S 'time = "2015-07""
lvs -S 'time = "2015™

C.4.2. Freeform A] 7} 18] & 4]
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0} AL ARG 5o LVM {5 7] o] S/A| 7k AFSES 3§ & 7 Sl &,

[}
jﬁ%’ o/_ng_("%]ﬁ %] ") - "3_'_7‘_8 %] " EE‘ :.iz‘_g_lk - "Sun" - "sat"
[}
AlZF glo] B(2 2 ', "rfo] 2 U")
[}
A IdRE J]FoZ o Yo alE(" e ", "yesterday”)
[}
25 (NE £2)] B 9 ZHL 1§35} A 7H2 vrgl gL o},
[}
( "N" "seconds'/"minutes'/"hours"/"'days"/"'weeks'/"years" "ago")
[}
( "N" Hsecsl'/"mins"/"hrs" . "ago")
[}
( "N" "s"/"m"/"h" e "ago")
[}
hh:mm:ss 3 4] = AM/PM & o] ALZ A].7F AFQF
[}

¢ o] F("January"” - "December"” &= °Fo] "Jan" - "Dec")

2 oA A= A E AN AFEH = A5 F G IS Bl

lvs -S 'time since "yesterday 9AM™

lvs -S 'time since "Feb 3 years 2 months ago™

lvs -S 'time = "February 2015™

lvs -S 'time since "Jan 15 2015" && time until yesterday'
lvs -S 'time since "today 6AM™

o] Ao Aji= LVM EA] o] 4l 7|72 A1}

= gye HelFi dde] dAE AFHT. o]
G Aol = e S EE AEHA] FL w T F

H,
o
g2 Yyl LVM BFo 2 7y H Al =de
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# lvs -a -o+layout,role

LV VG Attr LSize Pool Origin Data% Meta% Layout  Role
root f1 -wi-ao---- 9.01g linear  public
swap f1 -wi-ao---- 512.00m linear  public
[Ilvol0_pmspare] vg ewi------- 4.00m linear  private, |\
pool,spare
Ivol1 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public
Ivol2 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public, |
origin, |
thinorigin
Ivol3 vg Wwi---tz-k  1.00g pool Ivol2 thin,sparse public, |
snapshot, |
thinsnapshot
pool vg twi-aotz-- 100.00m 0.00 1.07 thin,pool private
[pool tdata] vg Twi-ao---- 100.00m linear  private, |
thin,pool, |
data
[pool_tmeta] vg ewi-ao---- 4.00m linear  private, |
thin,pool, |
metadata

g 9%

Mo

# lvs -a -o+layout,role -S 'lv_name=~Ivol[13]'
LV VG Attr
Ivol1 vg Vwi-a-tz-- 1.00g pool
Ivol3 vg Vwi---tz-k 1.00g pool Ivol2

# lvs -a -o+layout,role -S 'lv_size>500m’

AL AL-& 5} o] 29 "Ivol[13]"o] U= =

LSize Pool Origin Data% Layout

2 wg] EFES A gU O

Role

0.00 thin,sparse public
thin,sparse public,snapshot,thinsnapshot

LV VG Attr  LSize Pool Origin Data% Layout  Role
root f1 -wi-ao---- 9.01g linear  public
swap f1 -wi-ao---- 512.00m linear  public

Ivol1 vg Vwi-a-tz-- 1.00g pool
Ivol2 vg Vwi-a-tz-- 1.00g pool
Ivol3 vg Vwi---tz-k  1.00g pool Ivol2

0.00 thin,sparse public
0.00 thin,sparse public,origin,thinorigin
thin,sparse public,snapshot, |

thinsnapshot

o

=/

of,

32 =] BFol ¥ F2

#= ZA g o] 09’1017*%_ sZ3Z()E

e R

g

L=
.

# lvs -a -o+layout,role -S 'lv_role={thin}’'
LV VG Attr LSize Layout Role
[pool_tdata] vg Twi-ao---- 100.00m linear
[pool_tmeta] vg ewi-ao---- 4.00m linear

2 25l g AFEEH L

o T =

e = thin £ =2] BF <9
Algsle] f2ZFgo]9] 5l9] TS

private,thin,pool,data
private,thin,pool,metadata

M

gz Folole &
ey o,
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rL
E
p
)

oS F 32 "public” G &o] Q= =] BFQAFE Tl BE FH Y9 =8 EFS FZA . 519
FerS FEA 817 P8 A E H59 Jﬂ’_i({})E ] & 5} x] ko 7B oz 71 gH]]. Iv_role=
{public } & g s}= A7 &L 3.

# lvs -a -o+layout,role -S 'lv_role=public’
LV VG Attr  LSize Pool Origin Data% Layout  Role
root f1 -wi-ao---- 9.01g linear  public
swap f1 -wi-ao---- 512.00m linear  public
Ivol1 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public
Ivol2 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public,origin,thinorigin
Ivol3 vg Vwi---tz-k  1.00g pool Ivol2 thin,sparse public,snapshot,thinsnapshot

e BEe 4 Ho]ope L g o] BE 2] BFE EAFUL

# lvs -a -o+layout,role -S 'lv_layout={thin}'
LV VG Attr  LSize Pool Origin Data% Meta% Layout  Role
Ivol1 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public
Ivol2 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public,origin, |

thinorigin

Ivol3 vg Vwi---tz-k  1.00g pool Ivol2 thin,sparse public,snapshot, |
thinsnapshot

pool vg twi-aotz-- 100.00m 0.00 1.07 thin,pool private

o
rlo
'c

ek arse,thin"z} ¢ 3] 5l= #ojol-L e} Qs RE =2 BFL
o EAS B WS B A48 DL gl

kg

Algi] o}, 2z g

# lvs -a -o+layout,role -S 'lv_layout=[sparse,thin]'
LV VG Attr  LSize Pool Origin Data% Layout  Role
Ivol1 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public
Ivol2 vg Vwi-a-tz-- 1.00g pool 0.00 thin,sparse public,origin,thinorigin
Ivol3 vg Vwi---tz-k 1.00g pool Ivol2 thin,sparse public,snapshot,thinsnapshot

02 WE e Wl Lo o] BF 9 w] BF o] §2 EA L. HH J]Fe] A= BE BFL
EA Y B B2 P et dih

#Ivs -a -o Iv_name -S 'lv_layout=[sparse,thin]'
LV
Ivol1
Ivol2
Ivol3

C.6. X8] 7] A 2]

222



4z
Ju
@]
r
<
<
2
i)
N
N

of A= LVM =] 2572 A2
A& A58 .
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o] o oAl i= B 2W AL E ol =] BF 250 27 A HogFsH o H 2Pk 7|2 Aoz
"skip activation” Z 2] 27} &g 5 o] Sl 1]t} o] oA o= "skip activation” Fa] 27} 8 H =] £
# Ivold = ¥ g}5] o] Y51t

# lvs -0 name,skip_activation,layout,role
LV SkipAct Layout  Role

root linear  public

swap linear  public

Ivol1 thin,sparse public

Ivol2 thin,sparse public,origin,thinorigin

Ivol3 skip activation thin,sparse public,snapshot,thinsnapshot
Ivol4 skip activation linear  public
pool thin,pool private

o §%2 ¥ YA BE =2] BFA A7 Y5 S 2E A7 g .

Mo

# lvchange --setactivationskip n -S 'role=thinsnapshot’
Logical volume "lvol3" changed.

g

#2o] 7#4< HojF1] . "skip activation” Zzj] 2=

]S g 32 Ivchange 33 & Il 7 =]
2y ko] o] H =a] BF oA HF A FAdsH

| =4
w2y

# lvs -0 name,active,skip_activation,layout,role
LV Active SkipAct Layout  Role

root active linear  public

swap active linear  public

Ivol1 active thin,sparse public

Ivol2 active thin,sparse public,origin,thinorigin

Ivol3 thin,sparse public,snapshot,thinsnapshot
Ivol4 active skip activation linear  public

pool active thin,pool private

]S g 32 7} thin origin/snapshot £ 5 o] 4% H 7 =] EF9 74¥& 2oz

# lvs -0 name,active,skKip_activation,origin,layout,role
LV Active SkipAct Origin Layout  Role

root active linear  public

swap active linear  public

Ivol1 active thin,sparse public

Ivol2 active thin,sparse public,origin,thinorigin

Ivol3 Ivol2 thin,sparse public,snapshot,thinsnapshot

Ivol4 active skip activation linear  public
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¢

Ivol5 active thin,sparse public,origin,thinorigin
Ivol6 Ivol5 thin,sparse public,snapshot,thinsnapshot
pool active thin,pool private

o} 532 thin snapshot E &7 Ivol2 o] g EFo] BF Q= 2] BEF2 g3 g

# lvchange -ay -S 'lv_role=thinsnapshot && origin=Ivol2’

# lvs -0 name,active,sKip_activation,origin,layout,role
LV Active SkipAct Origin Layout  Role

root active linear  public

swap active linear  public

Ivol1 active thin,sparse public

Ivol2 active thin,sparse public,origin,thinorigin

Ivol3 active Ivol2 thin,sparse public,snapshot,thinsnapshot
Ivol4 active skip activation linear  public

Ivol5 active thin,sparse public,origin,thinorigin

Ivol6 Ivol5 thin,sparse public,snapshot,thinsnapshot
pool active thin,pool private

HA F=ol tsl LA} FEE A F e Fob AA G FEFL Y3t AA §Eo] Ae]H
1/l If you execute a command on a whole item while specifying selection criteria that match an
item from that whole item is processed. o & o] 5] G B & 2704 s}L} o] 3] 3L Hels}=
EHEF 278 WP HA BF 25 0] AYHUT o] A= EF 25 Ivoll o] IRl =a] £
&7 Ivol1 S Jg g BF 259 B& =g 5] AZ]Fv .

# lvs -0 name,vg_name
LV VG
root fedora
swap fedora
Ivol1 vg
Ivol2 vg
Ivol3 vg
Ivol4 vg
Ivol5 vg
Ivol6 vg
pool vg

# vgchange -ay -S 'lv_name=Ivol1’
7 logical volume(s) in volume group "vg" now active

o2 AN = ] B e HE A]E 22 BojFi]oh o] dlo|A] B k2] Bl origin ¢ &o] I
2 o] £ ] IVol[456]] |1} i=2] £ 27]7} 5GB o] §9] 4 2= =] 2o mytag Hl27} X5 F1]
.

# lvchange --addtag mytag -S '(role=origin && Iv_name=~Ivol[456]) || Iv_size > 59’
Logical volume "root" changed.
Logical volume "lvol5" changed.
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B=p LVMoHAE g2

LVM e 2= 55 559 LVM2 HA & 25 3F51= o] AHE & 7 2l Bol i)k, B2 Fo] 27,
2F 2§, 8] BFF gL L BAE QY 7 A&k B 2= Fe2E 749 S2E AF T
7 2lgr

Hlz2= PV, VG ==LV 9
o #7135l oF g} 2} H] 2
2wl FFF .

7O FYE AT 7 ATk wE S WA e 672 o] @ &
LGz FAZ A¥AE R G HIE LR BE QHAE

LVM 5 2= o] 102452] 254 L]}, LVM B 2= 3Fo] E.0 2 Al 58k = gl oh.

#E 9 b 2= A EH oo EAur 7Y T 5= dgrr] . 5§ 5= EAp= [A-Za-20-9_+.-]9 1] ). Red
Hat Enterprise Linux 6.1 & 2] * o4} = 5] & 5= ¥} ZZo] g ggdon gl zol=/=, , # X & &
Aot ZgE 7 sk

7259 oBHAED B 28 5 &1 BF 25 AAH ¢ 2o BES B2E @A FU
E}- ol BF 2F velto]Ee] URE A FH 7 B2] 2o AAE u A5 b el

1} ],

o

]2 332 database B 27} Y= BE =] ZF
I # lvs @database

o 54 B Yol 525 §2E G

o

i

Mo
R

I # lvm tags
D.1. ¢ BAE gf7 37} & A #

B F o4 g 2E F7}8}7 1} AFA) 513 @ pvchange 3 % <] --addtag 5+ --deltag 542 A}-&
gt

EF 274 g 2E 57}l 1} 44 5}2] @ Cryostat change 5= Cryostat create 5 %/ <] -
addtag == --deltag &2 41§ 3 -

225



Red Hat Enterprise Linux 7 =32] 2§ &2 A &3
2] BF oA Bl 2&E F7}s)A 1} A4 5t H Ivehange E= Ivcreate 3 % 9] --addtag &+ --deltag
© 2

=
SHL ALEF T,

79 pvchange, Cryostatchange &= Ivchange 7 3 )] --addtag ¥ --deltag ¢1+Z <of 2] 7] x| 3§ &
T AFHL. & Eo] g3 FF2TI L TI0H 25 4435l 2 T13 X T14 5| 25 —5—-5‘ Z dAe 2o
of &7}

I # vgchange --deltag T9 --deltag T10 --addtag T13 --addtag T14 grant
D.2. $*E gz

Fe|2E YN 7Y FUo) 2E Bl 25 Yo F 7 wt]r). tags 44 hosttags = 1 & 4F
5P A 2| 9] Z2E o] 25 AlEd] SX2E Bl 27F A5 02 PO F . o] Fd X Al=H oA
AL 7 Y= FE 7Y ALE AFE] A SLAF FAES BT 7 YAV, T2E ofgo] i
g Al =g s3ko] g 7 A o

74 SFelo] T o 2 &2

J
W
<
=
Y
ok
NS}
e
o
%
by
)
Q
3
fo

2} 52 Bz O)a) #7} 724 o] L= G o] g & r]r). vm_hosttag.conf. 5 7
o] Al Bl2E o) sprl #7147 HLo] 82 ﬁw o] 2EY

N

o & Fo 74 U9 he §EL P tagl 2 F 937 EAE ofFo] hostl ¢l 5 tag2 & F]
gt

I tags { tag1 { } tag2 { host list = ["host1"] } }
D.3. 525 A}-&5po] E-43) Ao]

G SLE A B =] BFvH Y3l of 5l= 7+ FLdES G 7 g o E Fof o5
g&2 gy 31 23 (9: Cryostat change -ay)j o] s+ Z & 9 342 5fn] 5] 5 52 E 9] mjEl o] El 9
database |27} 9= 2 E =g EF E+= EF 257 Y3191,

I activation { volume_list = ["vg1/Ivol0", "@database" | }
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29/1)0. 2} Al 2 Erj} e o] e o) § EH 2]
W Eo] 5 g5 njF o] EFF

E.3. 43 v o] &l
22 myvg B 25 279 LVM 2§ 25 vjepe) o] £ 2] o & 120171 o},

# 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 i686
creation _time = 1170196095  # Tue Jan 30 16:28:15 2007

myvg {
id = "0zd3UT-wbYT-IDHg-IMPs-EjoE-0018-wL28X4"
seqno = 3
status = ["RESIZEABLE", "READ", "WRITE"]
extent_size = 8192 # 4 Megabytes
max_Iv=20
max_pv =0

physical_volumes {

pvO {
id = "ZBW5qW-dXF2-0bGw-ZCad-2RIV-phwu-1c1RFt"
device = "/dev/sda"  # Hint only

status = ["ALLOCATABLE"]
dev_size = 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes
}

pv1{
id = "ZHEZJW-MR64-D3QM-Rv7V-Hxsa-zU24-wztY19"
device = "/dev/sdb"  # Hint only
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status = ["ALLOCATABLE"]
dev_size = 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes
}

pv2 {
id = "wCoG4p-55Ui-9tbp-VTEA-jO6s-RAVx-UREWOG"
device = "/dev/sdc”  # Hint only

status = ["ALLOCATABLE"]
dev_size = 35964301 # 17.1491 Gigabytes
pe_start = 384
pe_count = 4390 # 17.1484 Gigabytes
}

pv3{
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
}
}

logical_volumes {

mylv {
id = "GhUYSF-qVM3-rzQo-a6D2-00aV-LQet-Ur90F9"
status = ["READ", "WRITE", "VISIBLE"]
segment_count = 2

segmentt {
start_extent = 0
extent_count = 1280 # 5 Gigabytes

type = "striped”
stripe_count = 1 # linear

stripes = [
"pv0", 0
I
}

segment2 {
start_extent = 1280
extent _count = 1280 # 5 Gigabytes

type = "striped”
stripe_count = 1 # linear

stripes = [

"ov1" 0
1
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