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- hosts: all
vars:
storage_volumes:
- name: barefs
type: disk
disks:
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mount_point: /mnt/data
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- hosts: all
vars:
storage_pools:
- name: myvg
disks:
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volumes:
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size: 2G
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mount_point: /mnt
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- name: Create a disk device mounted on /opt/barefs
- hosts: all
vars:
storage_volumes:
- name: barefs
type: disk
disks:
- /dev/sdb
size: 12 GiB
fs_type: ext4
mount_point: /opt/barefs
roles:
- rhel-system-roles.storage
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- name: Create a disk device mounted on /opt/barefs

- hosts: all
vars:
storage_volumes:
- name: barefs
type: disk
disks:
- /dev/sdb

size: 10 GiB
fs_type: ext4
mount_point: /opt/barefs

roles:
- rhel-system-roles.storage

B2F 9 E(<11]/]bare1‘s)fj A el Yt Storage & 32 disks: &4 ot o L H ] &~

EL ;q-;(]o]]/q 2E5L 2E )

3
9 dolE 7t 248+ A&

e PR EETEYES
k.

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md 3} .
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274, RHEL A1 28] 9 &2 Abg-3le] 22 22 3]

2.10. 2= %] RHEL A =8 S &5 AF8-81o] LVMS] 7] mh<d Al 2=H]) ] =2
712 %4 3= ANSIBLE Z o] & ¢

o] el A= o A Ansible Z#| o] =& Al g FU T o] S¥ o] =-& ~E2 A RHEL A=/ oot 5 2 &5}
o g A 2~"o 2 VM =g BF9 272 24 Y.

2]
A e S A 2de) 4y 27] 2L AL EE A4 2 FH 9 dolgst &8 &

=1 o= T
AFYH

o 2.9. myvg £F 159 7IE mylvI R myvI2 =2] £F 9] A71& A 5= Fd 15
- hosts: all
vars:
storage_pools:
- name: myvg
disks:
- /dev/sda
- /dev/sdb
- /dev/sdc
volumes:
- name: mylv1
size: 10 GiB
fs_type: ext4
mount_point: /opt/mount1
- name: mylv2
size: 50 GiB
fs_type: ext4
mount_point: /opt/mount2
- name: Create LVM pool over three disks
incude_role:

O

name: rhel-system-roles.storage

e o] Playbook2 th53 742 7] ot Al 2Hle] 7] & 2 FUh
o /opt/mountl o £ EH mylvl EF 9] Ext4 3td A 28 2 10GIBZE =271 & 2 &Yt}

o

o /opt/mount2 of n} £ EH mylv2 2§ 9] Ext4 3t A A28 2 50GIBE 2715 24 T

H

=8

F7tEas

e /usr/share/ansible/roles/rhel-system-roles.storage/README.md 3} .
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2.11. 2 ¥ 2 %] RHEL A] =¥ & &2 X}
ANSIBLE = | o] & o]

3]

]_

>

[

o]

ol

o oEAA= A

o] Ao A= o A Ansible Z ] ©]
S AR AY, =g B el e

g3yt
o 2.10. /dev/sdboll A 71& XFSE AA A Y 5

F7tEas

5.8}
£

o}, of

H o 4 _“
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A, olv] EAleh

ZH ol &E Storage =
aF7

Aske Zd ol

1=
=1

- name: Create a disk device with swap
- hosts: all
vars:
storage_volumes:
- name: swap_fs
type: disk
disks:
- /dev/sdb
size: 15 GiB
fs_type: swap
roles:
- rhel-system-roles.storage

25 9] E(<11]/]swap_fs)% A 2] A d Yt} Storage &
“4’\2 AR ANA EF 2

e /usr/share/ansible/roles/rhel-system-roles.storage/README.md 3} .

212. 28 A A &H A DS AHE-sto] RAID 2§ 4
2B A A 2~H TS AFE-51H Red Ha Ansible Automation Platform
B2 AT 5 AUtk o] AMol AL 2T AHgo] 2 RAD 252 74 5 d)
5 Z A}-8-3lo] Ansible Z# o] 52 47 6}—‘5 WS sy ok
REE
® Ansible Core 5| 7] A &= A o] A] 28] o] A 2] g1t}
o o523 A3 F A 2H el rhel-system-roles o 71 2] 7} A 2] ¥ o] 15U T
o EX A2E L AL Ete] RAD 2 F S v X abel = Al 2w S A4S A
shele] gl ot
A%
1. oS W&o = Al playbook.yml =+ S 2473 §H t}.
- hosts: all
vars:

storage_safe_mode: false
storage_volumes:
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- name: data
type: raid
disks: [sdd, sde, sdf, sdg]
raid_level: raid0
raid_chunk_size: 32 KiB
mount_point: /mnt/data
state: present
roles:
- name: rhel-system-roles.storage

_1',.0
AA o0 Sof A 28lo) A U258 Fohah A5k 2ol B of 3 3

} 7o) ) o] §& 54 A
Fol X @A E 5 vk mekA wlolE E4& A 8] 8] el ol F
N 54 T 23 ol §L AHS kA e Aol 5T

2. A8 Apek

i3

dolu RS FAFU T,

# ansible-playbook --syntax-check playbook.yml

3 AWED HAeA Feol g At
I # ansible-playbook -i inventory.file /path/to/file/playbook.ym|
F7tEas
e RAID #3.
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md 3} .

213. 2E A A 2" 4 &g AFEsto] RAIDE LVM & 74

2EZ XA Al 2" o &2 A18-3H Red Hat Ansible Automation Platform2- A} 3}o] RHEL | A] RAIDZ
AFg-3Fe] LVM %Q

T4 AF YT © HWOM =AM 7H5 g vl ) M5 ALE-31e] Ansible Z ) ©]
5& 4435 RADZ LVM £& #A = U2 sy th
AR & AFEE
® Ansible Core 3| 7] ] = A o] A] 2~®l o] A x| H 1t}
o ZFo|ES AYPT A o rhel-system-roles =i 7] #] 7} A 2] = o] 3] FH o}
o ~Eg A A2 I8 A1E35le] RAIDE LVM & A & A 28 & 24 3] A el el B2
o] AdFYth

1. oS W&o = Al playbook.yml =+ S 2473 1t}
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- hosts: all
vars:
storage_safe_mode: false
storage_pools:
- name: my_pool
type: lvm
disks: [sdh, sdi]
raid_level: raid1
volumes:
- name: my_pool
size: "1 GiB"
mount_point: "/mnt/app/shared"
fs_type: xfs
state: present
roles:
- name: rhel-system-roles.storage

3

RAIDE A}&-3te] LVM Z-2 A4 5121 A raid_level vl 7] | 5= & AL-8351o] RAID &
. § S A48 oF g

2. A= Apek:

il

#o)% FE-S el g,

# ansible-playbook --syntax-check playbook.yml
3 MED stdel A ol B A gt

I # ansible-playbook -i inventory.file /path/to/file/playbook.ym|

F7tEas
e RAID #1.

e /usr/share/ansible/roles/rhel-system-roles.storage/README.md 3} .

214. 2~ =] %] RHEL A 28] o &5 AF8-31of LVMO| M VDO £+ & 4= 3}
315 5-3517] 918 ANSIBLE Z 8 0] & o]

o] Al o A= e A| Ansible Z# o] 5-& Al FF YT o] ZH o] HS 2EE A RHEL Al =] 95 483}

=)

*:li‘
o] VDO(7}/4 vl 0¥ H A 3} =) BFS ALg-3te] 943 2 51 2 A2 LVM(Logical Manager &)l
AT 5 dFUh

oX
o
fr
e
=
K
]

hosts: all
roles:
-rhel-system-roles.storage
vars:
storage_pools:

o 2.1.myvg 2§ 15l mylviLVMVDO 252 4
- name: myvg

‘ - name: Create LVM VDO volume under volume group 'myvg’
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deduplication: true
vdo_pool_size: 10 GiB
size: 30 GiB

disks:
- /dev/sdb
volumes:
- name: mylv1
compression: true
mount_point: /mnt/app/shared

o o) A 4% 2L FH AA E VDO AHEH =5 X4 5 true A U th the-& o] 2 3k uj 7
8 AHg st ol sl 4 g o

o FHAAL 2EIA B0l AFE F2E go|HE FH a1 o ASPUT
2

o UF2 2EA EF AZHE tolB & dFote vl AFEHH o & 2EZXA o] A4 H
Y

® pxe_pool_sizeE EF oA AFL3E A A 272 XA Y h VDO EF 2] 714 Z7] &= size v 7)

TEAGZHUT &3 LVM VDO 2EgA] AT Zof] 27 sl EFgF H 5 A

e AHEE F AEY T

215. 2E 2 A A| £2H] &S AHE-sto] LUKS o+ 53tH 25 44
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s
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o Policies A1 2281 & @& 74 5hel = Al 299l Shut o) o] #e) F = mo] e A 2w Ak

® Red Hat Ansible Core7} tf & A 281l & LA &= A 228l Q] A o] m=of tf 3F A 2~ L ¢ 3}
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o ansible-core 2! rhel-system-roles || 7] x| 7} A4 %] H 1] t}.

T8
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Red Hat Enterprise Linux 8 =2] 2§ 4 4 &<

AT
1. oS W&o = Al playbook.yml =+ S 2473 1t}

- hosts: all
vars:
storage_volumes:
- name: barefs
type: disk
disks:
- sdb
fs_type: xfs
fs_label: label-name
mount_point: /mnt/data
encryption: true
encryption_password: your-password
roles:
- rhel-system-roles.storage

S~

2. A= Apsk

il

#o)% FE-S el g,

# ansible-playbook --syntax-check playbook.yml

3. AWEE oA Ze ol 5S AT
I # ansible-playbook -i inventory.file /path/to/file/playbook.yml
F7tE e
o |UKSE Al&35l B2 A 2353}

e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

2.16. ~E 2 % RHEL A] 28] & &S A} g 3lo] L BE 7|2
= ANSIBLE =g o] & 2] 9

PJL
rr
il

N
o] & m 7)o Mg = | VM(Logical Manager &) 2§ A7 & ZANT F IS
roles
storage_pools:

o] 4 ¢ X 3= o 2] Ansible &2 0] B A F 3 t}. o] Playbook& 2224 2]
o 212. EF A7 E F9 T A7 REEE XA o] &
- name: Express volume sizes as a percentage of the pool's total size
hosts: all
- rhel-system-roles.storage
vars:
- name: myvg
disks:

- /dev/sdb
volumes:
- name: data
size: 60%
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mount_point: /opt/mount/web
- name: cache
size: 10%

mount_point: /opt/mount/data
- name: web
size: 30%
mount_point: /opt/cache/mount
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217. 7182
e /usr/share/doc/rhel-system-roles/storage/

e /usr/share/ansible/roles/rhel-system-roles.storage/
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3
Linux 723} o] 24 AA oA AEE 51280 EZ 7+F=HU ).
a4 3.1. =38 EF #olokx
Physical volume layout
- LVM label d
N—" / abel (second sector)
Metadata
Physical volume /
/ Usable space
F7}w e
°
SEET RS SR
3.2. tj==2] o2 e
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LVMOIA & 711 9] 2] @0l S %2l t]2210] Stk BN 5 o 7 719l &2
fol Fele 29 Hzaol 918 W SEdel YA 2 BES Py SEdeI XS} FA 2
3445435m43 AUtk ol = Al Aol FAEA 23 %ol AsHUTh

RAID &

LMol A &= 5 /o] 2] 2ge] 5@ FRol A=A A 5 ik F o] Be] 2Fo]
FA FR ol A& 45 RAID =2 2FS Y45 453 WA gy ol &4 F A5

ARGA = AT Y23 Z Exo LVM B2 2502 B3 of st B¢ 54 Aol 24T = ¢
FUD A& 5o 47 A2 A &H0lA 7]E /\l*E“ < LVM 2§02 ulo]ago]Ad o FE AL
ZA o7 go|HZ olZafof & 5 ISyt T3 u| o Z Aay dy Ha BERow ¥ —r 7 ol Ao B

2% Ag sl N2a 8 2ol unh & oldsl st dol 9 F s dol w5 AR 4
gl 9t U2ast 9 A% 2H2 A Y W =9 BFol £ FE 82 AT
LVMe A StE| A ghe 28 Be) 2502 AHS8Es A9skAw vhel 4 glo] PVE 44 8

= ol £ 9 A 3 amﬂfwﬂm@ﬂ*ggzzﬁﬂq*34ﬂﬂ°@H&Lﬂﬂ %
Ut o2 £ AAE AR S ALE 75 e A0 = A sk Sebol 1 A% A] PV dlo] 28 Yol 5 3
Ut

3.3.LVM = 3] &5 84

o] AXoA = LVM =32 E2F(PV)S A48t dol&2 A st= S 4934

o] Ax}ol| A &= /dev/vdb1,/dev/ivdb2, /dev/vdb3 & X 2Bl A AL 7153 2 E 8 R AX 2 vy
t}.

A 27 A

lvm2 s} 7] 2] 7} A 2] = o] AFY T

pvcreate Yol TMO = FRE FX ol FS AFE ALl ol Y el BFS WEUH

# pvcreate /dev/vdb1 /dev/vdb2 /dev/vdb3
Physical volume "/dev/vdb1" successfully created.
Physical volume "/dev/vdb2" successfully created.
Physical volume "/dev/vdb3" successfully created.
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i

1219 /dev/vdb1,/dev/vdb2, /dev/vdb3 °ll d o] E-o] u] x| = o] LVM9] 43 B8] BEFo =g
EAEY

27 Abagol we ohe BE F shE AL stel A4 E B 252 SAFUTh

pvdisplay 832 7} 232 EF| tj3 AA g =2
A, BEF IF 278 IAA 2L EHF EH S

# pvdisplay

--- NEW Physical volume ---
PV Name /dev/vdb1
VG Name
PV Size 1.00 GiB

[-]
--- NEW Physical volume ---

PV Name /dev/vdb2
VG Name
PV Size 1.00 GiB

[-]
--- NEW Physical volume ---

PV Name /dev/vdb3
VG Name
PV Size 1.00 GiB
[-.]
b.
pvs 3H L 2o BE ARE A MsR JAoz ATl B BETFELE
AU
# pvs
PV VG Fmt Attr PSize PFree
/dev/vdb1 lvm2 1020.00m O
/dev/vdb2 lvm2 1020.00m O
/dev/vdb3 lvm2 1020.00m O
C.
pvscan ¥ 32 A| 2dloq X AH = ZE LVM B ZX & HAS] 22 252 A4
Ut ol 3oz 54 B2 8F 20 WASES lvm.conf 7t o A HE & H T
AFU T
# pvscan
PV /dev/vdb1 lvm2 [1.00 GiB]
PV /dev/vdb2 lvm2 [1.00 GiB]
PV /dev/vdb3 lvm2 [1.00 GiB]
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pvcreate(8), pvdisplay(8), pvs(8), pvscan(8) ¥ lvm(8) =2 % =] o] ]

3.4.LVM £3] EF AA

LVMell A ] 7} A °l /‘J %‘&6174 %2 7§ pvremove 8% S AL&-35l LVM gl o] &
4. pvremove 3% & A3 st Wl =2 EF A LVM ul]E}ﬂ]O]HE 0o = L}—r—llll:}-

A
1.
=2 EF AA:
# pvremove /dev/vdb3
Labels on physical volume "/dev/vdb3" successfully wiped.
2.
71E &8 B2 At o3 EFol AAHAEA AP
# pvs
PV VG Fmt Atir PSize PFree
/dev/vdb1 lvm2 1020.00m O
/dev/vdb2  Ilvm2 1020.00m O

AAsHE = =50l AA BF 159 42 4 cess reduce FF & AHESt] 2F
Adhok gk, ZMI P82 28 1EClA =2 2F A SR ESAA L.

parted”’} Q1= T 230 A FEA HolE W57,

parted(8) =2 % ¥ o] A].
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g EFol A&l &4 9 2717 sLdUTH B2F 252 =8 §F 492 B8 $F d9 v B3
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41.LVM 2§ 215 A4
E853 AH8ske] LVM 25 25(VG) myvg & B st=

o] Ax}ol A= /dev/vdb1 2 /dev/vdb2

=
S Ay

AR @ 7 AH
lvm2 =} 7] 2] 7} A A = o] YFU o}

[ ]
ol AFHUY. =2 EF A A3 AAF HE2 LVM =2 &

[ ]
st ol de] =2 8

A e FEAA L

A3
= A4,

# vgcreate myvg /dev/vdb1 /dev/vdb2

I Volume group "myvg" successfully created
a8 o] Fo] myvg 21 VG7I A F Y. PV /dev/vdb1 2 /dev/vdb2 = myvg VG| 7] &

o
-] i
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TS

2EF XA

2.
a7 Abael wet o i
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Knative Servings 33 & 2§ 288 = o=

IF BREAFTHUL

ek
N
o
5

NsHe 74 s d

>
i
i

#vgs
VG #PV #LV #SN Attr VSize VFree
myvg 4 1 0wz--n- 3.98g 1008.00m

Knative Serving display B3 2 =7], 8733 99, &2 8§ &, 248 € 29 7|} &
Az e 85 285 482 IAFUL g3 dAdA = EF 1§ myvg o o
vgdisplay % 9] 8 & HoFUT BF 2152 AAA oA 7|E BF 2150 2F

EAEYG.

# vgdisplay myvg _ --- Volume group --- VG Name _myvg
System ID
Format lvm2
Metadata Areas 4
Metadata Sequence No 6
VG Access read/write

[-]

Knative Servingscan 93 2 2§ 29 tia] A| 284 APAdH= RELVMEE F
Ag ZAAg o
# vgscan
Found volume group "myvg" using metadata type lvm2
3.
AE AL st o o] ALg THs @ BEl BES kst BF 159 £32 59U

# vgextend myvg /dev/vdb3
Physical volume "/dev/vdb3" successfully created.
Volume group "myvg" successfully extended

pvcreate(8), arrow extend(8), arrow display(8), arrows (8), arrowscan (8), lvm(8) =&
s 0] A)

42.LVM &5 25 2%

T BE 25 LS 9d B 2502 A3 Vertical merge 33 & A& o
33 2717 sLs g EF 2w £ 2 EF FAZHAZ BF 25 Al A

¥ gz
[
oy 19
o nu
z W
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N2 EFH LE Ho/Huo]2E 8 Ee v
HEATFU

R 2§ aFol WaAstel 4 Aekel 3

m {l

I # vgmerge -v myvg databases

KnativeServingmerge(8) =& % = o] X

4.3. 28 AF°NA &8 EF A~

BEg J20A A}LA] 9= B 252 A AsEE KnativeServing reduce 3§ % & AHS-F o
Knative Servmgreduce HH L s} ol e Nl B BEFES AAS EF 2859 £%2 =9t 2
g o2 @ &8 EFS OE 2F AFNA ASSHAY A &"elA AAZ = AEsU

Az}
1.
27 2L AS AEIE A YD LF 25 O 22 BFOE UolHE vpo] 27
ol A g
# pvmove /dev/vdb3
/dev/vdb3: Moved: 2.0%
/dev/vdb3: Moved: 79.2%
/dev/vdb3: Moved: 100.0%
2.

o
N
ong‘

NERF 2§ 0E B 2F0) ALS /F5 e 3 9ol FRAA ¢ A9 b

A 2.

o

/dev/vdb4 oA A B8 25L& AT

# pvcreate /dev/vdb4
Physical volume "/dev/vdb4" successfully created

31



Red Hat Enterprise Linux 8 =g] 2§ 74
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2]

N2 AdE B8 8B5S myvg 5 259 F714 4.

# vgextend myvg /dev/vdb4
Volume group "myvg" successfully extended

d] o] €] £ /dev/vdb3 9| A /dev/vdb4 = o) 53t}

# pvmove /dev/vdb3 /dev/vdb4
/dev/vdb3: Moved: 33.33%
/dev/vdb3: Moved: 100.00%

3.
2§ aFA E8 2§ /dev/vdb3 & A ATt}
# vgreduce myvg /dev/vdb3
Removed "/dev/vdb3" from volume group "myvg"
a5

/dev/ivdb3 £ BF°] myvg 2§ Z15ANA AAHD=A S

# pvs

PV VG Fmt Attr PSize PFree Used
/dev/vdb1 myvg lvm2 a-- 1020.00m O 1020.00m
/dev/vdb2 myvg lvm2 a-- 1020.00m O 1020.00m
/dev/vdb3 lvm2 a-- 1020.00m 1008.00m 12.00m

pxereduce(8), pvhiera(8), pvs(8) "l < 3l °] =]

44.LVM &5 25 1

& ARAME /1E BF IFL PR PN AP AU el 2l AHEHA G 7ol
2 A A U2aE kA G BF 25 AT 5 dadth

%71 AAA myvg EF 152 /dev/vdb1,/dev/vdb2, /dev/vdb3 = AUt} o] A& =3}
W myvg 2§ 152 /dev/vdb1 2 /dev/ivdb2, 5+ A A BF 152 vg 2 7+AE Yt} /dev/vdb3.

A 27 A
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4%.LVM

[ ]
EBF 25l T8 2ol AFUth vgscan B3PS AHE St £F 2E A A AHS e
@ g7 2718 FAFI
[ ]
71 B8 259 AR 7153 & %o nje} pv hiera 3 H & A1831o] A1 E R E B8 8%
P e 2 2Foz o5 AMT UGS BF A 22 25 AAS 2
AL,
=R
1.
71E EF 15 myvg & A BF 1§ yourvg & E 3.
# vgsplit myvg yourvg /dev/vdb3
Volume group "yourvg" successfully split from "myvg"
=371
7NEEF AFS AL =2 BEFS AT A 02 BH L AHgalo] =
7 252 v e4dsgug
I # lvchange -a n /dev/myvg/mylv
=2 E5 A dg AA S W &2 LVM =2] 25 &2 = F2sH4AA L.
2.
¥ e BF 289 $4 FAdU
#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
A5

A= BdE BF 250] /dev/vdb3 £ 2522 745 A=A FAAdU T

# pvs
PV VG Fmt Atir PSize PFree Used

/dev/vdb1 myvg Ivm2 a-- 1020.00m 0 1020.00m
/dev/ivdb2 myvg Ivm2 a-- 1020.00m 0 1020.00m
/dev/vdb3 yourvg lvm2 a-- 1020.00m 1008.00m 12.00m
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pxesplit(8) ,virtualizations(8) & pvs(8) i+ 7 o] ]

4.5. LVM EF Z5F o] F

o] FzoJA]= 7]E EHF Z5 myvg 9 o] 52 myvgl 2 ¥ F g,

23
1.
EF 252 0dy . Fe/28Y EF 259 G ol2 e ZF 20K oS TS
AFgato] GHE BE kEoA] BF 252 v]FY3] g
I # vgchange --activate n myvg
2.

)= 2F 279 oFL WA

# vgrename myvg myvg1
Volume group "myvg" successfully renamed to "myvg1"”

vy

o
s
4
[y
30
N
I
{8

ol tjet A H2E A F o] BF 259 o] F

I # vgrename /dev/myvg /dev/myvg1

netrename(8) =2 2t 7 o] x|

A|2H o2 o] F

rlru

46. 2F 252}

A LVM F 252 0 /‘/"E” oZ o] s o] FYL +d & o Knative
Servingexport & pxeimport 5 52 A} & 5l= A o] 51t

27

ble import 7§ 7 9] --force 215& A& & = gt} o] & &4 2] #F0] rod
EH & & 7IA A Z}2F -removemissing F & 4P & T Az
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Knative Servingexport 3 % 2 A} & 51H A]| 2Hlof] g st B] G HF 270 JA=Td Fglonz B
B F2 2] + &1l pxe import B %2 21431 # KnativeServing export 3 % o] v] g% /g
Z}FH B A| A" ojA] BF 259 ofA] A28 = 951 ]

27 7L #AZHN OE A 2P0z o] FapelEl g BAE 7T L.

—_

AGAT} EF 250 Y BF ] Ao YA Lotz YA e ol g e BFE
o 2 oA g .

VG change 7% 9] -an ¢l+& A}E-310] EF 25& v| @Y 22 HA]510] BF 259 F7F
&L WA

KnativeServing export 5 32 AFg5}o] B&F 252 B Y]] o] ZA 5} A7 3 A] =
HoljA] =2 7 o

EF ZES Y HY 7 05 9o Zo]pvscan FF S H P o Fa] EFo] B A EF 7
w9 91+ 7425_' FAIH .

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

A 2go] thgel FEAY BF 272 FHFE 228 2e]sha A ALdel A2 5
P

==& Al Al=go] A48 e mjcess import 33 & AFE-31o] & 25 7HA < A A= H

oA A2 7 2l gL,

4.7. LVM 2F 2F A A
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o] EAfoA= 7|E EF 2H5E A Aol HHE dFe

A 27 A

27 2o 2] 2iFo] 5] U] GEr]Th BF A

LVM =2] & A7 & FEIH A L.

23
1.
EF 2570] FE2EY G0 Y= G5 G2 wE
g A AE FP s = EE A0S HE RENA 2 FHL AL
I # vgchange --lockstop vg-name
=0l A€ w71 7]} g o
2.

# vgremove vg-name
Volume group "vg-name" successfully removed

netremove(8) k=2 2 7 o] x|

36


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-lvm-logical-volumes_configuring-and-managing-logical-volumes#removing-lvm-logical-volumes_managing-lvm-logical-volumes

5. LVM =38 2§ &=

2] B72 Y A2, vl Eu o] Eis o Ee]A o AN AFE T 5 2= Y BE 2ELA] F
HYric). LVM =] B-52 9 517] 9a] PY(E 2-5)7} 25 25(VG)© 2 2 8F1] . 22d LM
2] BFLV)E 298 7 A= 023 370 Fo] 4¥H .

5.1. =2] EF 7L

2] HLE H2 e 8 5] Ho]E] & A B 3 bR dag i =9 7 Ui
27 7579 o] 2] WEe] Sejolt Ei RAID g 2l 3¢ Belahs 252 A0 =2
HHE S e e

B o/ H e §H0R oe] Kt G230 oI} EH T Uil it U 5
I A2 F2G 7 GG #AYS FUGFAE GA L7 AL FEE o] BFS Y
2 AEg AEY §FE DA B YAE Fh Do) 0 PHEA G FUE AEFET

=g] BFL olxl s 893 - JLi]oh

AMD, Intel, ARM *] 2] 2! IBM Power Systems AJujojA] LE 2= LVM EZF2
9/ = g1/ Tl /boot FE] A tja LVMo] o}l & r] =2 e HE wEofof §]
1:} IBM ZojJA] zipl RE Z0E= Y "l/-é’é’ Al 8}of LVM =z BFoJ4] /boot = <]
o 72802 YA Z2A e B BFoA] Wig] /boot FEHL A5l Gy
LVM 25 o] / & =g 7Ed2 44 .

A4 2

R4

=
k72

{g BFL o} o]y Fa] BFo] 7L st =] BFoZ Al o & Eof, 60GB
Ox2=271 = 7 Q= 3¢ 120GB =2] 252 vt + 5. a8 2 ez X7} 94 Fy.

A AE =2] BF

HoE & LM i=2] 250 4 & u] 72 A 258 7] 22 2o Ho]EE WA gch 25
o] g H 2] BFS Yot Hlo]HE E2] Bl Yot WL Ao F 7 Ak U] 7
22 917 ® 27]9] F4 HoJE V02| & &Y FHAE + Arrr] ).

~Ep0] g e A A H B2l BF 7ol Hlo]HE L= 2 YO Yol 52 G
A A che B A5 o0 1OS WL e £ i, 45 ) e holm o] £y
22 B A2 depel §g 92 - Ui
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RAID =2] E#

LVM-2 RAID 5 0, 1, 4, 5, 6, 102 X g 1] c}. RAID 2] B§2 Ze|~EE 01484 241]
t}. RAID =] 252 4% F’ g LVM:2 v & o] 2= b]o]E] %= ga]E] 3}¢] EFl disf Z7]7F 191
wl el o] 59 52 44§,

# ZZB| Y H =] BF(EF )

H ZZH| A Y ] BFS AIEGHH AFE s Fo] 2ES ARG 2 e 2FS YYY
Asth # Z2U Y H BF HEE Y au A 2d0] 2 FH A éfa/x/ 832 Fg=
A Apg e 922 dPF 7 AL

2 EF

LVM 24158 7752 41227} 50515 832 259 54 339] 713 | v~ & Y= 7] 58 A
FEHUG. 2GRS BE T AR FY(LE)) AFHAE 2P e 3 JNE A G 7 U
= v do WA H HoE F9& BAF T

W ZZb| X d 2k EF

W Z2 Y Ay BFL A& EU Ho]H BF O Be 1y FAE AFE 5 Y
Lok Z2 A g H AR A H A 7] AA S = 2 o] E S BAFSIA] 2] HEo] &
g,

°lb Ty

&5 A

LVMojA) &= O] & =8l 25 33 Z 99 SSD Edjo] B = 27] 7|49} 22 W2 25 FAF
AL 8 = QL] T} AJRAI= FA] =] BFEL WY slo] )& =a] BFgo] =L QAL 27
g F 7} AFH Iz ME G2 FHH A FA] =] BFEL P 5 M”"ﬂ“:f-

5.2. CLI 33 A&

o1& A HoNAE LVM CLI 539 2 7p] Aura ol 2 715 cfal 415 g .

FEE elrolA 3o Y

dE= AT /ﬂ7/7fﬁ’ﬁL 7 BE Y Gz Y 7 e dRE AYA Fe
vl 7] 2 gto] KB = MBZ 719 gtk LVM CLI 352 255 5] 8314 @1 th.

G E o704 BIE XY Fp LVMES 28238 7255 gar]oh MEE me 39 5hs
A& FAFLHA: 220 7 102470) 7 A8 L] ). 221} HE] ~units 275 43T 0] £EAH B
171 10249] B 5-0] 2 o2 A}= F3 7} 10009] F5-0] 2022 1]},

2F 25 2 =i BF AY
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54 . LVM =3 2§

ri

LVM CLI 'gF oA EF 25 E&= o] EF2 AT o o5 AFel 79 5H4/ A1 L.

o 7]A] HEH L BF 25 Ev =g —5—%’- 5 ATE ARE e FP HA FE o5& Y
AL}l ] o}, KnativeServing0o] 2} = £ 79 A] Ivol0 o] 2l= =2] BHF2 KnatlveServmg 0

/lvol0 o2 14 & = &1l

BF 25 FFo] osx vt vlo] Y= F¢ BE EBF 25 HFo] g gy
[}
wi] BF F50] BRI BF 250 AFH= F¢ 6% EF 25 EE =8 EF &
Zo] giA g1 o E Z9] Ivdisplayvirtualization0 3 32 2&F 25 pxe0 o] B E =2 B2F
< ZA g
=g AR FJH FA F}
HEELVM 3L &8 A7 JHE F0]7] 93] oe] ¥l 83 7 gl=-v A5 &5 o5

# Ivcreate -L 50MB new_vg
Rounding up size to full physical extent 52.00 MB
Logical volume "Ivol0” created

Ty
{
o
g
&
T\
I
J

o g

oy

2 v o]5E Al 35]4] Ivereate T & 9]

# lvcreate -v -L 50MB new_vg
Rounding up size to full physical extent 52.00 MB
Archiving volume group "new_vg" metadata (seqno 1).
Creating logical volume Ivol0
Creating volume group backup '/etc/lvm/backup/new_vg" (seqno 2).
Activating logical volume new_vg/Ivol0.
activation/volume_list configuration setting not defined: Checking only host tags for
new_vg/lvol0.
Creating new_vg-lvol0
Loading table for new_vg-Ilvol0 (253:0).
Resuming new_vg-lvol0 (253:0).
Wiping known signatures on logical volume "new_vg/Ivol0”
Initializing 4.00 KiB of logical volume "new_vg/Ivol0” with value 0.
Logical volume "Ivol0” created

W,-vw H v s F Y AP o] i A YEE FF G Bo] ZAIgH . vwwy = dA F
El/zﬁ! A& e o o f#/Xf/L )G -vvvv 91 F A& 3514 Ivcreate ' F o tj ot Z2 9] 35 @
=& Hof5 .
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‘

2]

# Ivcreate -vvvv -L 50MB new_vg

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

LVM CLI 'g F o tj oF =22 ZA]

53 9] —-help ¢15-F AF§ 5} LVM CLI § 5 tj ¢ 528 A& 7 g1]oh.
I # commandname --help

55 9] 2.5 9 Ao] <] & EA5}2 v man FHL

0%
y
N
=

I # man commandname

man Ilvm 332 LVMo] 5t Qo] 2atel §n 5 A3 5]

53.LVM =2] B& 4%

o] Fzloj A= /dev/vdb1,/dev/vdb2, /dev/vdb3 & 2] B &2 Al-&3lo] 44 H= myvg EF(LV)S 4
Yol WS APy,

A 27 ALY

lvm2 7] 2] 7} H X 5] o] Q1]

& 250l YYFUT AT &S LVM £+ 27 HE57] 5 FE4A L.
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5%&.LVM =2 2§ 3

I # Ivcreate -n mylv -L 500M myvg

n $82 A& sle] LV o] 22 mylv 2 #8332 -L 342 A1-&35}o] Mb B9 =2 LV_—Z7]E 4
%Ig}X]E_’_]— _LE_'_% ]E'/(}_Q.D‘L/*A&I/\L/E]_ LV 0501_3_7]_5 E/(-]E'ﬂo]x]ﬂ]—--type_ﬁ 2 /(}
goto] dlate 52 AFE 5+ i

VGol 2 HH 27] % fEo) U AHE 5ot 22 FF Fo 7 F
grow @go] Y.

2&

2]

# lvs

LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert

mylv myvg -wi-ao---- 500.00m

Ivdisplay 552 27], dojo}-2 2 A §7 P& ie2] BF £4& 29H §H o= &
Al g

# Ivdisplay -v /dev/myvg/mylv
--- Logical volume ---

LV Path /dev/myvg/mylv
LV Name mylv
VG Name myvg
LV UUID YTnAk6-kMIT-c4pG-HBFZ-Bx7t-ePMk-7YjhaM
LV Write Access read/write
[]

Ivscan 332 x| 2dlo] 2 E =g] BFL X7]slof 1}F gL}

# lvscan
ACTIVE "/dev/myvg/mylv’ [500.00 MiB] inherit

5] Zgol e AlZE

o

YY) T8 WL e] Bl xfs 7 A=

g

2 45 8]
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# mkfs.xfs /dev/myvg/mylv

meta-data=/dev/myvg/mylv  isize=512 agcount=4, agsize=32000 blks
sectsz=512 attr=2, projid32bit=1

cre=1 finobt=1, sparse=1, rmapbit=0

reflink=1
data = bsize=4096 blocks=128000, imaxpct=25
= sunit=0  swidth=0 blks
naming =version 2 bsize=4096 ascii-ci=0, ftype=1
log =internal log bsize=4096 blocks=1368, version=2
= sectsz=512 sunit=0 blks, lazy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0

Discarding blocks...Done.

o] BFE TREESNY Y A2 U2 AR G2 B g,

# mount /dev/myvg/mylv /mnt

#df -h
Filesystem 1K-blocks Used Available Use% Mounted on

/dev/imapper/myvg-mylv 506528 29388 477140 6% /mnt

Ivcreate(8), Ivdisplay(8), Ivs(8), Ivscan(8), lvm(8) & mkfs.xfs(8) ol i+ ¥ = o] X]

5.4. RAIDO(STRIPED) =z2] Z& 4%

RAIDO =2] Z#&2 o 2] to]E] 5}9] EF =2] BF t]o]ElE 2Eglo]Z Z7] G| = #g .

off

RAIDO 252 943h= 939 F4.2 27 24,

Ivcreate --type raid0O[ meta] --stripes Stripes --stripesize StripeSize VolumeGroup
[PhysicalVolumePath ...]

3 5.1. RAIDO 5% 4% v vl

o 7 5
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5. LVM =g 5 347

ol 7 5 A

--type raid0[_meta] raid0 & #7 5}9 w eld ol ¥ &F glo] RAIDO &
o] A4 Yt raid0_meta = = % 3t w €}l o] E]
EFo] £¢¥ RAIDO EFo] 44 EUth RADOS
a3 7] w2l & HH vlo]ly E=S RAIDI/I0C &
AAs A o 2 €] E=2 RAID4/5/6 0 & A4t
A A et glsuch ok vy g = Ay sl 2 E
E50] 57]3t 13 FEE FA517] $l &l w e o] B
EFol ZostA syttt 28y v Etd ol E £F 2
RAIDOO|| 4] RAID4/5/6/10 2. & W $kal a1 7} ghet A )
£ = 317] 93l raid0_meta 1|7 d T = 3
FHlEtHl ol 255 vl &ds]oF Gt

--strip es =8 EFS EME AR FE AR FUL

--stripesize StripeSize 7} ~Eglo|Z o] H7]|2 A B ulo] ER x| A 3t} o]
© o A Z o] 5 357] Aol & Aol 7158 dl o] E
o FdY

VolumeGroup A E2E 25S AF UG

PhysicalVolumePath ... A8 A2 2 24 T

ol %k
LVMo)| A Stripes &4 o A A H A= ==

o] o #] Az} A]= /dev/sdal,/dev/sdb1, /dev/sdc1 o] C] == A] o] ] & A E a}o] 3z 51= mylv
21 LVM RAIDO =2] 252 44 .

EF ZF o)A A& g2 pvcreate F 32 Al§5lo] LVM E2] EFC 2 Fo]E22 A
g

72—%'

o] BiZ] 2 /dev/sdal,/dev/sdb1, /dev/sdc1 ¢ 2 E ©o] E] & A4 gf]
.

# pvcreate /dev/sda1 /dev/sdb1 /dev/sdc1
Physical volume '/dev/sda1" successfully created
Physical volume "/dev/sdb1" successfully created
Physical volume "/dev/sdc1" successfully created
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o_>L’,
p =)
Ac)

ru

EF ZHE myvg E BY e o5 F52 EF 25 myvg E Y g

# vgcreate myvg /dev/sdat /dev/sdb1 /dev/sdc1
Volume group "myvg" successfully created

KnativeServing s 3 31 2 A} &30 A EBF 259 4L ZA e 5 &1/

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

Y ¥ &F 274 RAIDO =] 52 YY P} o FES EF 257 myvg o4
RAIDO E& mylv & 4§ g1/} o] o ojir]= ~Ealo]3Z 379} AEz}o]Z 77]7} 4Z] Z Hfo] E
o] 2GB 7] 9] =] BEF2 YA g1

# Ivcreate --type raid0 -L 2G --stripes 3 --stripesize 4 -n mylv myvg

Rounding size 2.00 GiB (512 extents) up to stripe boundary size 2.00 GiB(513
extents).

Logical volume "mylv" created.

RAIDO i=2] B 7el |2 YA, 02 §3e =2 2ol extd 7 A=
A

o

# mkfs.ext4 /dev/imyvg/mylv
mke2fs 1.44.3 (10-July-2018)
Creating filesystem with 525312 4k blocks and 131376 inodes
Filesystem UUID: 9d4c0704-6028-450a-8b0a-8875358¢c0511
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912

Allocating group tables: done

Writing inode tables: done

Creating journal (16384 blocks): done

Writing superblocks and filesystem accounting information: done

o §82 e EF

o

~°.L

v} 2=

172 e A 2H LA A LGS B,

# mount /dev/myvg/mylv /mnt

# df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/imapper/myvg-mylv 2002684 6168 1875072 1% /mnt

5.5.LVM =2] & o] &
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54 . LVM =3 2§

ri

o] oAl 7] =] E-F mylv 9] o] 52 mylvl 2 ¥lgd= ByL dg g
23
1.
=] BFo] {4 vl 2 EH F¢ EFS vF2E A g
I # umount /mnt
/mnt & vj2E X g o 2 vfFL .
2.
=2 BFo] Fe|2H Y G = FP FY3FHO Y= BE T =2 BFS HE
YU, olele 7 sy e HEE } g
I # Ilvchange --activate n myvg/mylv
3.

7IE =2 BF o5 WE

# lvrename myvg mylv mylv1
Logical volume "mylv" successfully renamed to "mylv1"

Aol tjet A H2E APl 2] 2 o]5L WAL 7 AT,

I # Ilvrename /dev/myvg/mylv /dev/myvg/mylv1

Ivrename(8) =% 2F ] o] x|
5.6. i=2] BF A O]==3 A A
& HRoJA = g2 E ZA A 022 E -2 BF9 dEZ AE5IE= 7]E =2] EFYA 0

232 E A A= gy FgH

HxzE A7 5eH v LVM 22] 259 Extents 02 =32 = 22 4 EZ o] FaoF §1]
=
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23
1.
LVE AF& e of Alg ot Fe] BF AR 7Fs o 302 gl gy
# pvs -0+pv_used
PV VG Fmt Atir PSize PFree Used
/dev/vdb1 myvg lvm2 a-- 1020.00m 0 1020.00m
/dev/vdb2 myvg lvm2 a-- 1020.00m 0 1020.00m
/dev/vdb3 myvg lvm2 a-- 1020.00m 1008.00m 12.00m
2.
tjo]gE g & Fe] BEFCE o]Fg
a.
J)E BF 259 OF 22 B AHE )5 E 9 G0 F8
AL 3la] b o]l o] &g ol
# pvmove /dev/vdb3
/dev/vdb3: Moved: 2.0%
/dev/vdb3: Moved: 79.2%
/dev/vdb3: Moved: 100.0%
b.
J)E BF 25 OE 22 B AF§ 715 d 97 0] FH5G
YE L A gl A Bo] BFS Fo167 A2 YYH Bo] BFS A&
gt o bjo]El & o] E&] EFCE o]F g
# pvcreate /dev/vdb4
Physical volume "/dev/vdb4" successfully created
# vgextend myvg /dev/vdb4
Volume group "myvg" successfully extended
# pvmove /dev/vdb3 /dev/vdb4
/dev/vdb3: Moved: 33.33%
/dev/vdb3: Moved: 100.00%
3.

o] BF AA:

# vgreduce myvg /dev/vdb3
Removed "/dev/vdb3" from volume group "myvg"”

o
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KnativeServing reduce 3 % 2] --removemissing v 7] H+Z Al & + Q151

I # vgreduce --removemissing myvg

pvhiera(8) ,tektonextend(8), vereduce(8), pvs(8) =22 5 o] x|

5.7.LVM =2] 2& A

o] AzJoJA]E= BF 25 myvg o4 7]E =2] EF /devimyvg/mylvl £ ] 7 5f= 8] 2 &5 ]

=] BFo] A L EH FP EFE vf2E A g

I # umount /mnt

i
Ty
[
R
2,
i
5&
e
S
o
R
ey

2] Bgo] ZHAEY B4 A= A9 B 2 x
Y} o] H & 7} = m o)A e HE L AEF T

I # Ilvchange --activate n vg-name/lv-name
Ivremove 7 9 2] E] & A& 5} of i=2] B&FL A A g1

# Ilvremove /dev/myvg/mylv1

Do you really want to remove active logical volume "mylv1"? [y/n]: y
Logical volume "mylv1" successfully removed

515 ] teer]oh o] 2
of

3l R

o
&Y 5} o 75’—1"— Y =] BFS A A A
o
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Ivremove(8) =2 2F 7 o] x|

58. 97+ FA HE 7Y

mlo] A & mlo]i] FX WE= BE ZEA FH o2 dFgF). dP o Fz] / 2 &5 I
¥ & o g (major Z minor) ¥z Z FYIH = G971 & AE g’L/ of. o 5E A&t
Ivcreate %! Ivchange '3 3£ A&} A g & 5 .

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

e Y5 E Agale] ofr] thE FA o FH0E FFEA] G Gl

NFSE Apgsfo] 3 A|2d 2 Y Hijli= -7 ) Buff 7] 7o fsid vf 7§ ¥ +Z ] g 5} LVM vff o 4]
T+ IA vsE g Qle T+ As

5.9. LVM 33 ¥ < =27] x]3

B2 BFS Al BF 252 BEY 02T F7L JE2H 02 4UB 3 Yooz )y of
W o] BFS SolA) 29 5 = A+ 279 Be 4 Extent:= 2] £ 9] /0 50|

g2 v A gl

7] 8y F o =27]7F F el A] &2 G -7, netcreate G E o -s 5HE A&l g FF Z7]E A

FG 7 A BF 250 BAE T i EE BF BE ke 2F 72 ADE 7 AT p 2
1 579 9l4-E AFEF .

°

ol g7 2 724H BF 259 LYM =g 252 951
°

2] B0l A H UL AFESF] extd 51 252 YT
°
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PEREE

2 E2]x] 92 ¥ Ansible Playbook

Ansible 3] 0] 52 53k ol tje A& U] §-L 98 582 FEHAL.

5.10.1. ==2] E-#<& #2]35}+= Ansible =32 o] % o

o] Al HojA]= o 4] Ansible =z o] &5 S A&t} o] Fao]&S xR S F gl EF
259 LVM =2] Z&F<& 754

of 5.1. myvg £ 27| mylv i=2] 25 Y= a0l %

- hosts: all
vars:
storage pools:
- name: myvg
disks:
- sda
- sdb
- sdc
volumes:
- name: mylv
size: 2G
fs_type: ext4
mount_point: /mnt
roles:
- rhel-system-roles.storage

myvg E& 252 o5 f2=22 7Y FY

/dev/sda

/dev/sdb

/dev/sdc

myvg & 25 0] o]r] 9li= -3 Playbook2 EF 279 2] 2F2 F7}g ]


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_basic_system_settings/getting-started-with-rhel-system-roles_configuring-basic-system-settings#applying-a-role_getting-started-with-rhel-system-roles

i)
¢ g

Red Hat Enterprise Linux 8 =2 2§ 74 =

myvg E& Z50] gleH Fgo]E oAl g 25 Ay gl

o] Fao] &2 mylv i=2] EF ) Extd 7 A|2H L Y532 /mnt o 7Y ]
TFHoZ npPgE 5"4 .

1)«
g
o
R,

/usr/share/ansible/roles/rhel-system-roles.storage/README.md =} &/.

5.10.2. &7} 22

[ ]
2 E2]x] oo gt A e ) &2 RHEL 4]~ 4] 9 g2 A]-§-5l0] 24 ~E2]x] A&
FEol A L.

5.11. LVM 25 25 A 7]

o] AApoljAl= 7= EF 25E A7

\O'E
iy
o%
i)
o
X,
of,
o
Ny
&

A 27 ALY

27 2o 2] 2ol TPl AN GEriTh. BF ZilA 2 27 AA R
LVM i=2] 247 A7 & B84 2.

23
1.
27 250 2826 87 A= F9 OE RE REA BF 259 FF 30L FH
Fh AAE T = EE A9 F BE =S4 oS HEL A& Pk
I # vgchange --lockstop vg-name
o] TXE w71 7]} E o
2.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-local-storage-using-rhel-system-roles_configuring-and-managing-logical-volumes
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-lvm-logical-volumes_configuring-and-managing-logical-volumes#removing-lvm-logical-volumes_managing-lvm-logical-volumes

# vgremove vg-name
Volume group "vg-name" successfully removed

netremove(8) k=2 2F 7 o] x|

5. LVM =g 5 347
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6.1. ==g] 5 H 7 A 2d F7}
= A} A] = Sl =2] BFNA =2] BF2 FF52 g A 2HLS gsl= Wy dFg
h =
Ivextend S A =2] 5SS I g EFLS FFId FE

h
o
%
X
i
<
2
Y
L
Y
S
(%)
)

2.
EF 259 s# 5 g7Fo] YoJof LV ¥ 7 A] =
name,vgfree g 3 S A& 5] AFE 715 ¢F 3 7HE gl g o

)
4
o
of,
oy
o
=3
%o
\O'll'
&
]
oy
N
Ty

F7bo] F2 315 o

A A1 BF 27 LVE £
o A £2] HF 2 AT,

# vgextend myvg /dev/vdb3
Physical volume "/dev/vdb3" successfully created.

Volume group "myvg" successfully extended

A& U] §-2 LVM 257 257 575 B 442,

2.
=27] g #2ol 27 ALl e} -2 T F ShpE AP o,

EH Z5°] 3]
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-lvm-logical-volumes_configuring-and-managing-logical-volumes#creating-lvm-logical-volume_managing-lvm-logical-volumes
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-lvm-volume-groups_configuring-and-managing-logical-volumes#creating-lvm-volume-group_managing-lvm-volume-groups

AYH 272 LVE 332 o8 § 32 A .

# Ilvextend -L 3G /dev/myvg/mylv

Size of logical volume myvg/mylv changed from 2.00 GiB (512 extents) to 3.00 GiB
(768 extents).

Logical volume myvg/mylv successfully resized.

Ivextend 33 9] -r 54 & A}83519] =] EFE 52 B FF L
2 8 Y AR 27]F =S8 Al

I # Ivextend -r -L 3G /dev/myvg/mylv

72-%'

myvg E#F 259 g5H% 9 IS BF AL EE mylv =2] BFE FFsiad

o FE S AHE e .

# Ivextend -1 +100%FREE /dev/myvg/mylv

Size of logical volume myvg/mylv changed from 10.00 GiB (2560 extents) to 6.35
TiB (1665465 extents).

Logical volume myvg/mylv successfully resized.

Ivcreate % %3 o}zl 7}=] = lvextend B 3 9] -] 915E Al-&3lo =a] BEF9 Z7]E &=
2]7] fa) g ¥ +E XNFE 7 YU o] QJE AFESlo] BF 259 WS Ee
EF Z&5YA] o x| ARG Tl ol F7Re] RS2 AP = Qs .

fry
xS
e
i
™
)
L
W
&
My

Ivextend &7 st

r§82 A8 H0] LVE G5tz B FF0
=Y g G5 e FFL

g otel el EE AN o A e A S G I

xfs_growfs /mnt/mnt1/
meta-data=/dev/mapper/myvg-mylv isize=512 agcouni=4, agsize=65536 blks
= sectsz=512 attr=2, projid32bit=1
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cre=1 finobt=1, sparse=1, rmapbit=0

reflink=1
data = bsize=4096 blocks=262144, imaxpct=25
= sunit=0  swidth=0 blks
naming =version 2 bsize=4096 ascii-ci=0, ftype=1
log =internal log bsize=4096 blocks=2560, version=2
= sectsz=512 sunit=0 blks, lazy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0

data blocks changed from 262144 to 524288

27

d §-419] g.0v xfs_growfs = 3¢ A|=g& 7] G| 2] Al Fr]
272 FFEh AT UL XFS 7Y A =g 9] 727] 5715 FEFHA]
o

.

extd 72 A 2go] 275 ZF el extd 7ol A H A HF S FEIHALL.

oy
ol

Apg o] ghel Al =g o] Frpata A el o).

QL

g 9%

o

#df-Th

Filesystem Type Size Used Avail Use% Mounted on
devtmpfs devtmpfs 1.9G 0 1.9G 0% /dev

tmpfs tmpfs 1.9G 0 1.9G 0% /dev/shm

tmpfs tmpfs 1.9G 8.6M 1.9G 1% /run

tmpfs tmpfs 1.9G 0 1.9G 0% /sys/fs/cgroup
/dev/mapper/rhel-root xfs 45G 3.7G 42G 9%/
/dev/vdat xfs  1014M 369M 646M 37% /boot
tmpfs tmpfs 374M 0 374M 0% /run/user/0

/dev/mapper/myvg-mylv xfs 2.0G 47M 2.0G 3% /mnt/mnti

netextend(8), lvextend(8), xfs_growfs(8) =22 j o] x|

B

6.2. ==2] BF 5

Ivreduce 33 & 21§35l ==2] BF9 2715 =Y + s

S
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/managing_file_systems#assembly_increasing-the-size-of-an-xfs-file-system_getting-started-with-xfs
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/managing_file_systems#resizing-an-ext-file-system_getting-started-with-an-ext4-file-system

37

GFS2 5= XFS 572 A] 2Hloji] =21= X] gl & %] gho &2 GFS2 &+ XFS 7 x|~
o] X5 H 2] Bite) 27)E F9 F Yk

S 59 =] BFo 7Y A2 o] ZxgHE F¢ dlo]g £ WXl H HY A|AHo] 5=
=2] BF9] 7S AFE IR FEEF djof gyl njalk] =] EFo) 7Y A= o] EerdE ¢
Ivreduce 3 3 9] --resizefs 512 Al-§5}= Zl o] E5 1/l

o] S AFE- 2 uf Ivreduce FF & =] BFS 543817 do Y A|=HES S4808 2 g, 7
o /‘/"E”Ol 7/‘* A 7Y A ZH o] S4 -E-X/%lo;}xl Fe G P EYI T A= FI AL 207
) 5l= -2 Ivreduce 5 3 o] A5l 2] BFL 45182 A E81A] &5

72-%'

o) P-829] - Ivreduce F 32 7}5 ¢ Hlo]E £ sl F 25tz Gl 2F
grioh 221} 2] BFo] v] &Y S o] A1} —resizefs $0] 1§ 5] i 7
P9} o] o] Hl ¢ EFIZET} HAF] =GP HoEH £82 W] 9la o]

o} 8lo] T2 X EE R]-L5]X] gro}of gFi]r].

Ivreduce 5% 9] ~test 342 AL§- 519 U A| 22 AL G A 25
o] 217] H2EsA gonz 9] ok F3E vpEfA FiT.

myvg 2 752 mylv 2] 272 6AMBE F£512W 0 HF2 AME gt

# Ivreduce --resizefs -L 64M myvg/mylv

fsck from util-linux 2.37.2

/dev/mapper/myvg-mylv: clean, 11/25688 files, 4800/102400 blocks
resize2fs 1.46.2 (28-Feb-2021)

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

Size of logical volume myvg/mylv changed from 100.00 MiB (25 extents) to 64.00 MiB

(16 extents).
Logical volume myvg/mylv successfully resized.
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o] ofol4] mylv o= 3¢l A2 o] Egpelo] Ylov] o] G ez BiFd ¢ 27 E =
2 g,

27] 25 gt 9ol - 71 5E AP ghol 2] BF-2] IA 27N AA T 2] EiF
2 64MB2] Hr) 27] 2 F2 512 E o §EE A8 F T

I # Ivreduce --resizefs -L -64M myvg/mylv

Ivreduce(8) k=22 # o] =]

6.3. 2EZlo]FH =g BEF 33

~Ego]GH 2] BF 27]F Felevl ~Eepo]|ZE X gs}] e BF 17 FHIE T
22 B F8 off F74] Yol Pk A E 5o HA] BF 215 g GYF ez
I} k= G BF 2F o] B2 BFE FoFE AEZE F9Y 5 glgr)oh U 2F 2
Foll 5 7 o] ge] £2] 2iF& FoIF F .

=]

o] & Eo] tlSvirtualization s 3 37 gH7] A 5= F 9] 7]E Ea] BFoZ ¥ H EF 15

virtualization £ 322/ 5] H A 2.

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

B 279 A $72 AE ] 2EGZE YT 7 gt

pas

# lvcreate -n stripe1 -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 -0 +devices
LV VG Atir LSize Origin Snap% Move Log Copy% Devices
stripe1 vg -wi-a-271.31G /dev/sda1(0),/dev/sdb1(0)

2§ 250 6 o4 of§ F7+o] gl
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#vgs
VG #PV #LV #SN Attr VSize VFree
vg 2 1 0wz--n-271.31G 0

02 B3 BF 25 E 02 Bo BF2 #79h 22]v 135GBe] #71 3710] 4.
# 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

of Al oA Hlo]E & =

2fo] Z317] 5 F /9] 7]E FA I} B EE BF 259 HA 7] =2
2Ego]PH =] BFS

E
g3 5 gler.

# Ivextend vg/stripe1 -L 406G

Using stripesize of last segment 64.00 KB

Extending logical volume stripe1 to 406.00 GB

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

~EZo]PH 2] BFL Py OE £ BFE Fo1E 08 F 2FL G o o]
7 o AA 272 G 7 gt

3
\0&
£
I
L
e
S
o
e
i
N
Ty

# 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
# Ilvextend vg/stripe1 -L 542G
Using stripesize of last segment 64.00 KB
Extending logical volume stripe1 to 542.00 GB
Logical volume stripe1 successfully resized

sEglo] P 2] EFL G 7 A= I8 E2] AT} FEGA G2 F¢ §F &) A5
5 g 7 9lenz Yol Aad & zzgw:}. ‘w2 B B 218 o) A 2
< A5 A2 B Fel e 2Bl Y ) ¥ g g A G ) ¥
L}, -2 oA oAl = & 7] Ivextend § 3 o] ¢ ¥ B ofF F72 A& E
35

# Ivextend vg/stripe1 -L 406G
Using stripesize of last segment 64.00 KB
Extending logical volume stripe1 to 406.00 GB
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7]

Insufficient suitable allocatable extents for logical volume stripe1: 34480
more required
# Ivextend -i1 -1+100%FREE vg/stripe1
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77. LVMol| ti @ 282 J 9] B3
78 LVMo] oj 3t A}&2} g o] 637

LVYM:& A& R} X]g H A S W57 HA]o] 282 e 5= et 74 H JFE 5842 A4
g LVM 22 7] 5 2 7] 59 g oF X}Aj) o1 & 52 lvmreport(7) =52 5] o] x| & FZ 31 A] L.

pvs,lvs,virtualization s 5 %2 A}-&sFof LVM 7 A o] 0] 5t 7F2 5} AF&A}F ] F 7}53F H A E A
7 Qs o] 2 st FF o] Y 5l= HiIA]o= 2z} Q@ HA E fjsl 3t 9] &g o] FgFLrl.
Z} Fol|li= HAES AAHFH £Ho] A7} X FH H = EFo] gty o] Qg EFa] &, EF 2
o BF o] EFA2ZHE W =o] BEF A ZHENA] Hu 9HAEZ Helsl= 571 B o]

&

Ivm fullreport 3 5 2 Al-& 3o Ea] BF, BF 25, o] BEF AlZHE ¥ =] BEF A|Z2HEJ 04
o JHE W H g 5 Q. o] FF W g 7] 5o oj oF X} ¢ t] &2 Ivm-fullreport(8) 1 77
o Fo] A & FZ Bl A L.

LVMol A= LVM B3 J9 5o 758 et o noE §8e 5o 59, A< @ on = 3u
7} EorE =2 B A& A ATk LVM 22 B 24 ] ] ¢ 34 & ] §-2 lvmreport(7) 52 7 o]
g Gz AL

7.1. LVM 5] =Za]o] 34 4 o]

oy

pvs,lvs E= KnativeServing s 5 3 < & FX

18 85] of o ma) HAH= 72 HE A=) FE #417)
A o2 A5F Ag o] o] FY o L Ao

PIEEs

%
9 Iy

L

of,
oy
Mo

-0 9l -E Ag ool | BH o7 EAHE EE WY 5 gt o & So] T
B2 27 o] £ 270k HAF T

# pvs -0 pv_name,pv_size
PV PSize

/dev/sdb1 17.14G
/dev/sdc1 17.14G
/dev/sdd1 17.14G

o

@

X
T
L
®

-0 A5} B ARG H = T 517] 7] 5 (+)E AFESIS o] BEE Fo)2 5

02 dlAls 7] FE 9o 2] BF UUIDE ZA 5.

# pvs -0 +pv_uuid
PV VG Fmt Attr PSize PFree PV UUID
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60

L=y

=
=

i)
‘

2]

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

/dev/sdc1 new_vg Ivm2 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-UqkCS

Wl v o7& Fo1pE B A} Fo} BES} EFF T o F Sof pvs-v FFL S22
2]o] &= DevSize ¥ PV UUID ¥ =& A]g]].

#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-ughdJ-D9eB-M7iv-6XqA-
dqGeXY

/dev/sdc1 new_vg Ilvm2 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 yvivZK-Cf31-j75k-dECm-0RZ3-0dGW-
tugkCS

—-noheadings 914+ A% ¥ EA51A Sk 22HE o] 488 7 AT

o A A= 2E Ee] BF 555 ¥ sl= pv_name ¢]5-9} $}7] --noheadings ¢!
ARE- g ]

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

Uy
)

--separator 777 7] & ¢l FEAF E AFESFe] ZF BEE Y O

2 oA oAl = pvs WE e ¥ 2o HEE F3(=)2 PR

# 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

2RI ol 7Z AE G 0] DEE A% Fae d aligned 9179} F 7EA A7 A

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



77. LVMol t 3t AL-§-2} 4 2] B3

/dev/sdc1 =new_vg=Ilvm2=a- =17.14G=17.09G
/dev/sdd1 =new_vg=lvm2=a- =17.14G=17.14G

Ivs %= pxe s 5G9 -P 9155 ARG spo] S50l EA A e o e Bl et JHE EAE 5

PRl

ki
2,
3
>
L
R
i
JHu

2 pvs(8), pxes (8) & Ivs(8) o 17 H o] ] & FZ 5} A] L.

BF 27 dEE o] BF(Y Bo] BF AZUE) 85 Bl o] BF(E o] BF A29E) =
9 EFY 7 AT Fo] BF D o] BF DEE EPF 7 G5 o E 5ol 02§32 2} o
5ol s 8 9 F52 At}

# vgs -0 +pv_name
VG #PV #LV #SN Atir 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

7.2.LVM 2 HH E Ht Fi]

o] é,”/.‘jol//‘f": pvs,tektons & lvs & 32 A&3Fo] LVM 7 A o] sl ZA] & = Q= JHE o}
Y& go]E L A gL .

HolZ ﬂ’"l/ g o oot 7] E gt JA] }—L= FBE o]F FFAE AT "M”‘L/E} o9& Eof,
pvs F &2 A1-&51H name & pv_name £ 9] o] 5].x] v, KnativeServing s 3 32 Al-§ 35} % name o]1/
_hame QE a4 g1}

02 JE2 sl 212 pvs -0 pv_free E & 5t= A7 g4 ol

# pvs -o free
PFree
17.14G
17.09G
17.14G
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7.1, “pvs BF rj=Fdo] B s 2Ed o] HAHE UE o] F7 =] o

pvs W o] A Q-2 gL,

2 =y
= g

HF 7.1.pvs FF f=Zao]

C header

o~
T

dev_size DevSize
pe_start 3 WA PE
pv_attr attr
pv_fmt FMT
pv_free PFree
pv_name PV
pv_pe_alloc_count alloc
pv_pe_count PE
pvseg_size SSize
pvseg_start A] 2}
pv_size PSize
pv_tags PV B2
pv_used YRR
pv_uuid PV UUID
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o= 223 o} §it). o & =
L AHE =

=7 = 77

49 5

[ 54

/\-]%]

=

=2 BFol A E 712 ZA e 27 Yk

712 R A A HA BT A FGe] A FHEE e ez
Ayt

58 BF9 A (@) & A Y e(x)ported ] Y T}

£ EFo] WetvolE 3 2(lvm2 == Ilvm1)

B2 EFo dol e odf F7

2 BF ol &

AHEE BB A do

2o #4995

g BF MIHE =7

=

B3 BF A 2HEA A2 2] ¥

=2 2§ A7

=2 &5 UUID

Az ..

pvs ¥ lvs 8 9] 54 Hro] Z3 5= o] Ha]2ox] F718 + Qg 7]& #
A} B A7} MG HA] FA A BET) opR]gpol] FI1E = AU 5 FY &
8l 2 HPEE Y o J= A F QAo ot FojF AJRNE 7]Fo 2 FAF
E fJA IR B = g gf gt o F IR E HA
Iv_attr Z = 9] ninth B]E 4] p F2}5 Z A sl2]H F2FL "A...
PO R vk S pg/” EX DS A A= oF H
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pvs T &2 7]E A oz .2 J=E A/l pv_name, net_name ,pv_
fmt,pv_attr,pv_size,pv_free. oj=Zz]o]= pv_name ° Z F & g1/}

# 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 § @7 g v 255 Alg5la] 7] t~Z o] dev_size,pv_uuid o §-2 H=E F71F] L.

#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 9155 A1§510] 7} E2] B Al2HE ot §HE AT 5 i A

IHEL 37 999 2FYrth AZHE B o] Bio] =2 Ho] YA FeldlE s AP
88 7 gk

pvs --segments 3 3.2 ]2 X o & ]2 HF FAgL]]. pv_name,
pv_name,pv_fmt,pv_attr,pv_size,pv seq_start,pvseg_size. £] = Z g o] = E&] E#F 2] pv_name
o pvseq_size o] nje} g 2 Hrlo.

# pvs --segments
PV VG 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
/dev/sdal vg lvm2 a- 17.14G 16.75G 0 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 26 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 50 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 76 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 100 26
/dev/sdal vg lvm2 a- 17.14G 16.75G 126 24
/dev/sdal vg lvm2 a- 17.14G 16.75G 150 22
/dev/sdal vg Ilvm2 a- 17.14G 16.75G 172 4217
/dev/sdb1 vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdc1 vg Ilvm2 a- 17.14G 17.14G 0 4389
/dev/sdd1 vg lvm2 a- 17.14G 17.14G 0 4389
/dev/sdel1 vg Ilvm2 a- 17.14G 17.14G 0 4389
/dev/sdf1 vg lvm2a- 17.14G 17.14G 0 4389
/dev/sdg1 vg Ilvm2 a- 17.14G 17.14G 0 4389
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7]

pvs -a W H L A1-§51] LVM E2] BFo = 27357 g LMo 24 H FAE gl e+ s
1,

#pvs -a
PV VG Fmt Attr PSize PFree
/dev/VolGroup00/LogVol01 0 0
/dev/new_vg/lvol0 0
/dev/ram
/dev/ram0 -
/dev/ram2 -
/dev/ram3 -
/dev/ram4 --
/dev/ram5 -
/dev/ramé6 -
/dev/root --
/dev/sda --
/dev/sdb --
/dev/sdb1 new_vg lvm2 a- 17.14G 17.14G
/dev/sdc -- 0 o0
/dev/sdc1 new_vg lvm2 a- 17.14G 17.09G
/dev/sdd -- 0 0
/dev/sdd1 new_vg lvm2 a- 17.14G 17.14G

©9°C s o000 ®
o
©9°®® g ocooaoa®

Z 7.2.“VGs ZA] =l gaZg o] )= HE o] g5 HEo] st 4F 7 3 vgs 7
g ZA] o2 1§

#72.VGs FA] H=

QA5 header A

Iv_count #LV EF O2F 39 =8 2§+

max_lv MaxLV BF 25 &8 = Al =2 BF 704 A5 FAD)
max_pv MaxPV BE 250 585 e A B2 BF 709 4% FAT)
pv_count #PV EF ISRl EF T

shap_count #SN BE o] TIE 2YAE S

vg_attr attr 25 259 AH: (w)iteable, (r)eadonly, resi(z)eable,

e(x)ported, (p)artial & (c)lustered.

vg_extent_count #ext EFavd =g dF 99+
vg_extent_size ext HBE I8 B8 g4 gde A7)
vg_fmt FMT F 289 WEdoely 324 (lvm2 == lvmi)
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Q4= header A

vg_free VFree BF 250 gol e AF 31k 271
vg_free_count free EF a5 A s B 8 9y &
vg_nhame VG HE IR o

vg_seqgno seq EF 25 A S U=

vg_size VSize BF 259 37

vg_sysid SYSID LVM1 A 2=¥] ID

vg_tags VG el EF 25 A4¥E LVM H 2

vg_uuid VG UUID 25 289 UUID

KnativeServing s § %2 7] 2 & o & .2 H = Z FA] gL/l first_name ,pv_
count,lv_count,snap_count, KnativeServing_attr, com_size,1/ free. t] = Z ] o]:= HEALTH _name
of w2} g gt

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

common s 3 g7 -v Q15 Ag3}o] 7] E r] A F g o](total _extent_size ,1/_ uuid )] o}5 &
=& 7Y o

#vgs -v
Finding all volume groups
Finding volume group "new_vg"
VG Atir 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

7 7.3 “LVs 4] F=7 dr] O xFeo]d] HAHE B o] g3 B=e] 457 g Ivs §F ] FA|
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-
Red Hat Enterprise Linux2] o] ¢ &z]*ojA] Ilvs §F 82 89 F7} 9] g
7 & 7 s 22/} FE9] w4 SY5H 7 lflﬂi H=ZFeglo] & Al 71
7} ZAF .

#7.3.LVs ZA] =

ol header A

* CHUNKSIZE

2
1
[»
i)
Pt
i3
]
lo
av)
do
u
N

* chunk_size

copy_percent copy% nHHPE =2 EF 578t W& pv_hiera ¥ % & A1-4-35}
o 58 §F JI L o5t A= AL E Y

devices devices = 2EL PG /IR AA(EY EF, =2 2F 59 &%
Fo 9 =g g g9 A=

Iv_ancestors Collectionss A & ~WAke] A9 =g & 9] RuntimeClass

Iv_descendants 39 & N E 2YAke] A9 =8 BF oF9 g5

Iv_attr attr =g B9 AUdUth =8 EF SR M EE 23 25 Y
=3

*1THE 155 §3: (m)irrored, (m)irrored without initial sync,
(o)rigin, (O)rigin with merge snapshot, (r)aid, ®aid without
initial sync, (s)napshot, merge (S)napshot, (virtual) mirror B=+=
raid (i)mage, mirror &=+ raid (I)mage out-of-sync, mirror ()og
device, under (c)onversion, thin (V)olume, (t)olume, (t)hin
pool data, raid pool, raid or thin pool m(e)data metadata,
spare, metadata metadata, and

*H) E 27) A3k (w)iteable, (r)ead-only, ®ead-only activation
of non-read-only volume

*Hl E 3: g A A (a)ontiguous, (i)nherited, c(l)ing, (n)ormal.
ol B 5o a4 g WMo us) 27 4 %(d: pvhiera H
S AYPst= ) HEAR A4 Fuch

*H]E 4: 224 (m)inor
*d] E 5: el (a)ctive, (s)uspended, (I)nvalid snapshot, invalid
(S)uspended snapshot, snapshot (m)erge failed, suspend

snapshot (M)erge failed, mapped snapshot (d)evice present
without tables, mapped device present with (i)active table.

*H]E 6 H| E 6: 4] (0)pen
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Iv_kernel_major

Iv_kernel_minor

Iv_major

Iv_minor

Iv_name

Ilv_size

Ilv_tags

Iv_uuid

mirror_log

modules

move_pv

KMaj
KMIN

Maj

LV

LSize
pause Ej] 1
LV UUID
log

2E

move

77, LVMO) ] sk A} &2 A2 131

o—r (m)i X
raide= &% (r)

Al 430 515 0191 A9 Zehol & A1 S
5

=¥ mdraid A =gto| W 2 A& 8E
EAE Y} 98 device-mapper Egto] W] Z AL &t 2
FE ()2 EAEE v A Z2u| Ay =ato vl & Abg o
=R

F2EAEE (HE ZAFE YL

*HIE 8 A2 &3 HolH 852 ALg-st

o7 gojgyrt.

7] A9 (2)ero &=

* 1] E 9: Volume Health: (p)artial, (r)efresh needed,
(m)matches exist, (w)itely. (p)artial o] =] BF o A] A}-&3}
= 8 BF T st ol ¥l Alad oA FEE =S vEE Y
t}. (nefreshi= A 2"l o] A] sl o] Fe] E27] ZFo| 7= AS
S JEPH YT (Nefreshs 227] o 271 912S :
(partial> A| =gl ol A st o] o] E8] EF o] la= VEY
yrth (nNefreshi= 227] @ F7F AP FUTL 227 S /e &
2FY QAH 0 F EE Ao BAR Q) BAT 5 A
L]E]— RS N2 XA ZA & ok Yk (m)E RAD =8
Fol YA 5HA ek iR e] K7} 9SS thebd U ok RAID
Jr_g]i ol ] ZAAL 2+ & Al &ste] B x| 7} AA g U T (&
AHE 7, AAF 2 B )= lvchange 43 S 53 RAID =

£ o

g 2FAN FAE F AdFH T (wyritely= 227 = A =
RAID1=2] £5F2 A& vedyn.

*bit10:s(k)ip 2 5}k o] BF 2 &3t ol AUE = AFY
=

=2 25 AA Fo A W (290 -1

=g B85 A vield AR WE (e A4-5-)

=8 BEFY 97 Fo AA HE (A HA & 49

= 59 7 vholy A WME (AR HA & A1)
=g 2859 °l&

=g 2859 27

=2 BFo A4"E LVME

=g BEFo UUIDY Yt

v 227t FFske AA

ol =2] 2§ < AHgst= tl B o 71E AR v o
pvhiera 8% S A}&35lo] AAH AA] =17 o] 23]
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QA5 header Pk
origin origin Z2WAFEFO AR AR
* regionsize il P Y = BFe W) 2]

* region_size

seg_count #Seg =g EFAIHE ¢

seg_size SSize =2 B A IHE 27

seg_start ] =¥ =g EFY AIHE Q2 A

seg_tags Seg Hl 2 =g B MaHEY 949 LVM H 2

segtype 4 =g EFo AaHE §8(: mirror, striped, linear)
shap_percent snap% ARG FRl SHAE BF O] AA W2 S

2 Eglo] = #Str =Y BFY 2EHOZ Ee vy F

*ZEgto|x 7] ZEgolz 2Ego|YH =2 BEFQ LEZo| X e A7

* stripe_size

lvs §%& 7] o2 g f2Eg o] & A g . 7]# &8 o] volumes 25 9]
tekton_name ¥ Iv_name 9J] 9]sj g & H1j].

#lvs

Lv VG Attr LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
origin VG owi-a-s--- 1.00g

snap VG swi-a-s--- 100.00m  origin 0.00

Ivs G52 A g ohe Aol §EE o] BFL FYFE B FAE EA ] 3 9HE FE el
AP A Th o] o)Al BEZ Fo o] BF(l: RAID m2])9] 75 80 i BFS EA
sh -a 4 2g 1) o] oAol= RAID 2, ~Ezjo] 98 25, d-F4d 2iFe] 5] A%
1)},

# lvs -a -0 +devices

LV VG Attr  LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices
raid1 VG rwi-a-r--- 1.00g 100.00
raid1_rimage _0(0),raid1_rimage_1(0)
[raid1_rimage_0] VG iwi-aor--- 1.00g /dev/sde1(7041)
[raid1_rimage_1] VG iwi-aor--- 1.00g /dev/sdf1(7041)
[raid1_rmeta_0] VG ewi-aor--- 4.00m /dev/sde1(7040)
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[raid1_rmeta_1] VG ewi-aor--- 4.00m /dev/sdf1(7040)
stripet VG ~Wi-g-==== 99.95g
/dev/sde1(0),/dev/sdf1(0)
stripet VG ~Wi-g-==== 99.95g /dev/sdd1(0)
stripet VG ~Wi-g-==== 99.95g /dev/sdc1(0)
[Ilvol0_pmspare] rhel_host-083 ewi------- 4.00m /dev/vda2(0)
pool00 rhel_host-083 twi-aotz-- <4.79g 72.90 54.69
pool00_tdata(0)
[pool00_tdata] rhel_host-083 Twi-ao---- <4.79¢g /dev/vda2(1)
[pool00_tmeta] rhel_host-083 ewi-ao---- 4.00m
/dev/vda2(1226)
root rhel_host-083 Vwi-aotz-- <4.79g pool00 72.90
swap rhel_host-083 -wi-ao---- 820.00m /dev/vda2(1227)

Ivs B &3] g7 -v 9155 AL&5}E 7] 2 r]~Z 8 o]o 03 BE=E 71§t} seg_count,lv_major,
Iv_kernel_major ,lv_kernel_major,lv_kernel_minor,lv_uuid.

#lvs -v
Finding all logical volumes
LV VG #Seg Atir 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-
LTO03-nHLC-y8XW-EhCI78
newvgsnap1 new_vg 1 swi-a- 8.00M -1 -1253 5 Ivol0 0.20 1ye10U-1clu-

079k-20h2-ZGF0-qCJm-Cfbsix

Ivs 53] ~segments 95F A}§ 3] Al 2V E JuF FralE 72 o] JuE ENT 7 %
L/ t}. segments 91 +E A5} H seg F-FAF= #18 AFgF ¢/ L] . Ivs --segments F %2 7] B A o 2 O
= P =E gl Iv_name, KnativeServing_name ,lv_ attr,2~ E 2} o] = segtype,seq._size. 7]
O] A Z g o] =tekton _name, EF z:% t]9]lv_name, =2] E#F 1] 2] seg_start o] ojz} g H1]r}]. =
2] B o] 225} o] FE o] Zg o tfgo] FAH ]

# 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 '3 g7 317 -v ¢l 7-& AF& 31 E 7]E f)2F g o] o] g HE7} FolH Y o
seg_start,~E -z} o] 3Z sjze ,chunksize.

# 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
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& AN SFhe] e BFo] 7 H A=A Ivs §E 9] B 2 Ivs 2157} A H Ivs
559 78 22 & HelFr]T.

#lvs
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

7.3. LVM 2314 g &

ol o Z |ys,tektons = pvs FF o] HA 282 Lul=s F 7 F57] Hoj o=
A4 5] o] A oF §ij . --unbuffered o155 =] 5 5fof J P H =] Qo 82 YA sl= ZA] A
T A=z

dedadg=ggda g
F o] ZgTdF Ho+=

o5 A A= E2] EF o5, 27] ¥ o7 30E HA5h=pvs T =85S Hojsi .

# 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

g A= o $7 HEE Fow JEH AP EHL 171

# pvs -0 pv_name,pv_size,pv_free -O pv_free
PV PSize PFree
/dev/sde1 17.14G 17.09G
/dev/sdd1 17.14G 17.14G
/dev/sdb1 17.14G 17.14G

02 oA FEE =g FAG o} 982 HojF .

# 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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g
o
o
)
ﬂ.llo
ki
2,
9

2 ¥1 -0 ol Fol - 345 A} § 5] A F 5k B= gho] o 5§ .

# 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/sde1 17.14G 17.09G

7.4. LVM ¥ 24 t] 2 Z g o] o] ©9] ]

LVM ¥ 24 tj 2 Z g o] o] §9] 5 =] 3}e] H report '§ & 9] --units ¢I+F A& g1 (b)ytes,
(k)ilobytes, (m)egabytes, (g)igabytes, (t)erabytes, (e)xabytes, (p)etabytes, & (h)uman-readable-
readable)E =]g & 5 g5l 7] E g)AZ g o]= Algro] 2] L + 51l /etc/lvm/lvm.conf 7] 9]
global %] & o] 4] units v 7] ¥+ &g 5lof 7] EzH-2 A g ] & & T dFH

o} oA oAl = 7] 7] 7}7F o} H pvs F F 9] Z 8L v 7jHlo] E 2 2] G gL ],

# pvs --units m
PV VG Fmt Atir 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

7140 2 B9 22] powers(24 /)2 F A F1] Tk, B9 AFHB, K, M, G, T, H)g tj &3z 35
of 3|2 1000 &9 2 FA 5= Z AT 7 bk

08 WEe 298 718 F20 10249 W52 EA T .

Mo
e

# 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

oS 1§32 22 10009] o2 72 ZA g

# pvs --units G
PV VG Fmt Attr PSize PFree
/dev/sdb1 new_vg Ilvm2 a- 18.40G 18.40G
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e

/dev/sdc1 new_vg lvm2 a- 18.40G 18.35G
/dev/sdd1 new_vg Ilvm2 a- 18.40G 18.40G

(5120p0] =2 G o] ) Ei= A8 3 X § B E A F & TE Asri]oh

o2 o AolA = pvs B 2] £8& ol 2] A2 EAF .

# pvs --units s
PV VG Fmt Atir 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

o} o A= pvs FEF o] S 4MB G9] =2 F A 3]t

# pvs --units 4m
PV VG Fmt Atir PSize PFree
/dev/sdb1 new_vg Ilvm2 a- 4388.00U 4388.00U
/dev/sdc1 new_vg lvm2 a- 4388.00U 4375.00U
/dev/sdd1 new_vg Ilvm2 a- 4388.00U 4388.00U

7.5. LVM G 3 22 JSON 3 & o= FA]

LVM %] g % 2] --reportformat 5 & AF&3d}o] 252 JSON F4/ o= FA g + Q&1

2 Aol A= EFE 71§49 lvs 292 najFr]L.

#lvs
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---- 6.67¢g
swap rhel_host-075 -wi-ao---- 820.00m

'~

£ 942 JSON §4/2 A F ok 3¢ 5o LVM 7249 £8:2 1 ej71] o},

# Ilvs --reportformat json

{
"report”: [
{
"Iv': [
{"lv_name":"my_raid", "vg_name":"my_vg", "Iv_attr":"Rwi-a-r---",
"lv_size":"12.00m", "pool_Iv":"", "origin":"", "data_percent":"", "metadata percent"
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"move_pv":"", "mirror_log":"", "copy_percent":"100.00", "convert_Iv":""},

{"Iv name":"root", "vg name':"rhel_host-075", "Iv_attr":"-wi-ao----",
"lv_size":"6.67g", "pool_Iv":"", "origin":"", "data_percent":"", "metadata percent"
"move_pv":"", "mirror_log":"", "copy _ percent" " "convert_ Iv"

{"Iv name":"swap", "vg_name":"rhel_ host-075" "Iv_ attr" "-wi-ao----",
"lv_size":""820.00m", "pool_Iv":"", "origin":"", "data_percent":"", "metadata percent" "
"move_pv":"", "mirror_log":"", "copy percent" " "convert_ Iv" "'}

)
}
1
}

output_format &g -2 A}1-&3}<f /etc/lvm/lvm.conf 7}l o x] H37x] F AL 74 g0 2 FFeF
= Ao 221} § g &9 —-reportformat g2 o] Y H ] gL

7.6. LVM 33 27 FZA]

H7A] gk 2l z]a2] X]gF LVM J 3 2= log/report_command_log 4§ d-°§0 Z Al gl =5 4F
o
70

H79Y 228 B2 7 dGrrh. EA G UE §58 P52 o] Bl sl §IL 7 g

s

1) o,

5 A A= LVM F 3 o gjor A Z 7 HIAE P =5FL ]} o] doAl= EFol
XgH EF 25 VG 9 Zo] =2] £+ Ivol0 ¥ Ivoll o] F3FH o x{a/;,rgg =] sto] &t o= QL]

# lvmconfig --type full log/command_log_selection
command_log_selection="all"

#lvs
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 processinglv  Ivoll vg success 0 1
3 status processingvg vg success 0 1

# Ilvchange -an vg/lvol1
Command Log

Seq LogType Context ObjType ObjName ObjGrp Msg Errno RetCode
1 status processinglv  Ivoll vg success 0 1
2 status processingvg vg success 0 1
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87 RAID =3 8§ +A

8% RAID =2] Z&# 7+%

LVM RAID EF£& 44, 843, Bl g, A A, FA] B A& 5+ 941

8.1. RAID =z2] E#

LVM=2 RAID 0, 1, 4, 5, 6, 10& X/ &/ 1] o}

LVM RAID 270 = 37 22 53] %1 th

LVMojA] 44 2 #Az]s)= RAID =2] ZFL of 2] F3](MD) #Y =aloju] S g-&§1]ch

RAID1 o] m] <] W] dox] A= B el t}5o] A Lol B 58 5 srr]h.

-
S
2
U
rlo
Iy
%
g
mlo
&,
e
b
T
_

5FL19] A2 5ol ] 2 RAID =] 852 4455 BYFE 7 U0 7 A o] 42 A=A FA]]
jﬂ—/!‘]_g‘]. sl == &7 2= L] p].

subvolumes
RAID =2] B#< ¥ g LVM:& v 2] 2 E fjo]g = Fa]E] 39 EF djs] Z7]7F 1] 7

ool E 59 B&2 4.

o] & Eo] 2 RAID1 v &2 4§ 5}H = 7] v e}y o] ] 5}¢] E#F(Iv_rmeta_0 ¥ Iv_rmeta_1)=
= 7 <] glo]E] 5}¢] E&F(Ilv_rimage 0 ¥ Iv_rimage 1)o] A5 H 1]l o] 77}x] 2 38k ~Eglo] = (F
9] A% 2] ] §3] F7F) RAIDAE 4§ 517 47) 2] v efe] o] E] 5} 9] B-50] 4551}
(Iv_rmeta_0,Ilv_rmeta_1,lv_rmeta_2, & Iv_rmeta_3) & 4 5] o] g 5}¢] EF(Iv_rimage 0, Iv_rmeta_ 3
) Iv_rimage_1,lv_rimage_2, Iv_rimage_3).
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RAID 3] 7} A5l 71} £ &yo] By u HojHE &8¢ 4 Ui/ o5 ~E2 2]
LI £y 2EZ ] FH YA FAE o7} dlF G0 7]%H Ho]E 9} 2 AL o]
o}. RAID LVo] 2442 #7}5lEl 232 E &30 As)sl 71} WA o= b E80] Lk £22E &4 %
RAID LV 3224 & #7}s}i= o] o & 2}4) 3 ) £-2 8.62. “RAID LV DM 325 18" & 7

ZEFHA L.

8.2. RAID +:= % % A

e

RAIDE=0,1,4,5,6,10 2 1§ 752 Esto] e 742 J gk o5 o RAID 482 o2
7 o] o Fr/ ).

+20
oJph) 0z ~Ezpo] g olah s RAID 75 0.2 §5 A% o] 5 v F 7] & ¢rch 5, L]
A Z 5= Ho]H = 2ER o Zx 27w WG] W t] 20 7] FH o] RE A HEOT FL

r

VO §52 3188w 552 AFaA ST,

f-2#2] RAID & 0 7*H A= B u] G4 v G oA 718 22 =] =27]7}R] 2t ] o] 5| &
2Eglo]g et 5, 27171 G O= o 2] FA ) Q= 7 g FA= 7 L Edfo]Hep 5
ot 27191 AA g Ae] g meps] 75 0 ) Fo] vk ol 22X &2 =9 o] RAIDYA] 7}
T ZLe An 027 §F FE o]Fo]e] fjx3 B FEH 75 73 £ZE o] RAIDA] 715 2
< Hu] e H o] &FF I

4
ot

RAID 7 1 5= m]2] g 2 wjgo] 2} 9] B =20 § o o o] 5 & 5§ ste] 2} t] 220 "r]
B ANEE W] Fol FEA S AFEUT v]H P L Gy L 7o voH Tz ola
92 AFEH T ' 1.2 5 7 o] 9] T 222 FE o] vj 975 to]H WY E AFtz g
7] Gopa ol o ZEe) A o9 H g A A v vz L v gz FEFUL.

RAID F 12 vjJ o] B E 270 Ao FHE 2257, to]g] oHg YL A 33l 7F 7 59
2 gj2]E] Z]ut RAID ¥ FH X2 g7 8% oz 22 v g oz &g 22
L} o] FZhH| g &Y o= ¥ ol F ol A5t F2]E] 7] v RAID & Fl 2| e] =& 4§ 5}7] 7l3] &
# O B2 CPU ¥ 5L £H]5}=] 7t RAID -5 12 @3] CPU @ v]5] =7} # 9] gl= o] 2] RAID @
Blo] &gl b o] E| & ¢t ¥ o] g 2= A ¢/ 1]l mje}4] RAID 2¥ 12 £ 2 E 9] o] RAID7} A& 5] +7
A| 28l o] CPU 2] £ 27} RAID 85 o] 2] 9] 293} gt x| $2] 0 2 A& = o] lojA] ] E] 7] vk
RAID +#& =¥ + A&

9 1 W9 22| §3L =] RAIDA 718 2 vl Y FE [ 22 §F Es &
ZEg)o] RAIDA] 715 22 mle| gd el Hs] § 37 FLFT AU 1 FHY e mE
§ FolA Fp5et 7 Eon, e g fEzo v FEE 7 ]

e

4
ot
£
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8% RAID =2 2§ 74

AW 4= v o]E & 15 37] 93 Bl 122 Eapol o] JFH A6 F AL Frh A= E]
Faii= W] Qo] e gn] £ =29 ) gol mep AlHE T 22 W e b2z} Ao b o]
F 112 21§ 31o] Hlo] 8 E A 7Y 7 gk 28 ohg A 7EH Hlo]HE A7) Ho) A
txz0) )¢ V0 23S F5 b2 ZAH F I G 022F ] 2 EX Ee] ot o ST 7
#/oh.

g 72 E] tj 2= RAID W] F o] tj g ZE R7] E%’!Zi’ﬁq’//‘f o W= Y2 )]
wj o] &l 4= 227] Y 2L F] g o]} A|=H Ha] 2o} o] 2] ¢ fzw.% G0 F 2ZE
#]o] RAID 3] & o] =50z A5} gk 55 oA x/ulf/x/ "] ciel: o o) } HlolE]
2 YA 2] gow 27]7} Ao g L 72 o D). RAID 77 4= 17 =5 Al gH B =
Anacondad]A] 5o 2 Al& g 7 Qg 22} A2 B FPAEA FELE BE T
Qg

3= g]o] RAID & & 4_/] AEZIX] g3 7}F PO din] FE]AH o 1 L 5 &3 Fgi]
c}. RAID =& 4 v d o] 4§ 5 313 symmetrlcaIOI nj, =, outperform 32 7] Z g/ 51/}, o]&= M7/7}
A F YA & w77 CPU @ 72 m522] ool ¥-8 £n]gh g Hlo]E] ek ]2} 2] )&
7] gj7of AA] blo]EE t]=F o] Xy g FI} Bl X g G F L L5} 7] g gl 7] o= Hl/%’
o] X5}H Jejo) 91X o w glo]ElE 2] Z ¥ 2] E] 7} o} H 1] }.Reads need only the data and not
the parity unless the array is in a degraded state. Z 7 %] 0 2 2] 7]+= A vt LG T A 5J 3t
o] bo]E] H&E fl3] Eclo]H W F e 9] BlAE F3 FS EgFLS Yy,

N
o)

RAID<] 7}3F elul=lo] -3 9Ji]c}. RAID 55 5= njj & o] w = vyl 0] A= =alo]Hoj 7z &

& HjZglo =X Y 40//i27’57 27] HE g’é}— A G 7 Aot Hs o= F 2 g A Z=Z

Al 2pA ¢ o H X CPU ¥ = Z E g]o] RAIDE Al§-3}H & CPUZ} v -7 mp= 7] 7 2] E] & 4y

& 4 7] mj o] Qvrsez Wy o] RPN gerr]rh 221) £z E5)o] RAIDS W] 5

o] B du FA} A= F7 2E FAAA FA volH S S $H] soH oo HE H
Al—o] Hl-/glo/.7] /‘/3’].%—]._,/;/“7/&,/15]__

= 49} u}iﬁ}x/ﬁ 5= symmetrical 352 A 33l7 ¥ 5o] =24 7]Fd 1} RAID =¥
52) 2] £ 58 A 49} o5t WA o2 AMF

N
)

o]= g o] 5 /y#ﬂzt’/ ofd Z-7 Yvkg ol RAID =9/} Z2{i} = 19 377 Hj 28
o] 5 &5 = 1F Fo8 ZAYU. Y 62 B3 H =] HAS AL§ o] W] F =2
o] H o] &glof A Bzek M'*L/r:f o) 25 Bgd A2 E] A A= £ E g o] RAID S 4 el
CPU 292 By A)7] 2 7] EAAH Fo] L& /AT ujejA] &2 6.2 &% 4 % 511}
A &o] =24 gF3FE L.

RAID - 6 n] 92] 5 §3-2 RAID 7 5 % 4} AR5} A E o &, 771 2|5 252
A Fzko] sl FA olA 2702 FAE M.

M
)
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i)
T g

7]

o] RAID & 73 09 4% o] §7 i 19] 542 A g3t A= g E e 2 7] o] &
o FAZ AW 1 o] o] 4] ] 5§ 5 AIE g apis v Ego] FU . ' 1094 = of
& £o] 2} Hlo] 5 9] A 27 ¥t X ot % 4 H 3efo] B ofF o] & Y ¥ & 5= 2l.om], o] Fp A
Hj Y =277} 7} ZL FAH o} 1.58) 7F € 5 l41]c}(d: 3device, #H 1 o] g o]} F). o] EA
5}l CPU 2 4] A1 o] RAID 7% 67 22 3| 2] F] & Al )] @7 v 2k F 82 ol 1]
ot

RAID & 10 442 47 3o A €154 @&tk 47 F 7502 v 7+ deth.

%1% RAID

8 RAIDE &) 2 71y =ejo] BE 4y ohe EefolH 27 ¢1] .

% RAIDI A 2= Sji}o] fn] Ecjo|Hox] =445 02 gg5n] 3 vix] Eelo]Hr} g
3] A Y| 5ol vk O3 =E2lo] H Z o] Fgt]r). o] 2535} Wu] =Ealo]H 7lo] /O Y F ol
Y 5 Tl L =87 o §59e] o]FL A5 gl Linear RAIDE= E3 5542
A g A gov YL A . slrfe] W] =2jo]ns} Aajeiel A Mg A8 5 8
FUh &322 2 E v fj2=29 FA Y.

8.3. LVM RAID 4] zHE %3

RAID =z] BF< 4432 raid 582 Ivcreate 3 3 2] --type 9l+=2 X3 gL} o}2 H oAl =

715t RAID 4| 2HE 332 &9 g}

R o] A&} o] F-P AFE 7l 570 9] 7] 7% (raid4,raid 5,raid6,raid10) & 3]} 5 =] g 3l oF
o o] A&}

g1,

J 8.1. LVMRAID 4] 27 E $3

78

AZRE {3 A
raidi RAID1 M 2] 9. o] -m £ %4 & uj lvcreate 3 & o] --type ¢15=9] 7] &=
ko] A vk striping S A A 814 ek U th

raid4 RAID4 & s 2§ t] ==
raid5 raid5_Is ¢} T3y},
raid5_la

e RAID5E g7 Utk

e UolE d&o = 3d ¥ 0



8% . RAID =3 2§ 74

AIHE -3 A
raids_ra ® RAID5 @ EZmetric.
e dHoly d&o = =% 9 gEl N
raid5_lIs o RAIDSOIA ¢S U =1
o dojH A &S Fal e 03
raids_rs e RAID5 &ul& tlF gt}
o tolE AA e Z dfHH o] NS
raid6 raid6_zre} Ty}
raidé_zr e RAID6 O A A] 2
o tlolE M FE Ea) 9 Bl ] O(left-to-right) 23]
raidé_nr e RAID6 N 7| A] &
o dolE A o= e N(left-to-right) wA)
raidé_nc e RAID6N 7%
o uolH &2 2 3 o e o] A N(left-to-right)
raid10 o sEviolqe etk -m S AP ek lur) 2 2 go]x
5 A4 54 lvereate = & o] —-type ¢14=2] 71 2Py
e 1y AE A A
raid0/raid0_meta *Ea}ow RAIDOE 2Ego| 3z 7] T2 o] 2] Ho]¥ 319 BFd =
o 2§ Hol8 & BATTh ot 452 F4A71E o AL E U Yol
H 39 EFo] A5ty = &5 volH 7 &g YT

8.4. RAID =z2] & 4%

o] oAl et 82 RAID 2] 252 Yy A FFE AFE .
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o,

7]

i

-m ¢l=0) ) & Zholl mpe} thoket AHE-2 ARG S1o] RAIDT W2 48 = Yerr] ). mpas A 2 -
912 A1-§ 5] RAID 4/5/6 i=2] £-#9] 2Eepo] 3z 78 3§ §r]r}. -l 9l4-F A§se] 2Eefo]x 2
718 AF e 75 Adi

o §%> 1GB =Z7]9] E& z& my_Iv o] my_ Ive}= 2743 RAIDT v &€& 4§ g1/ .
I # lvcreate --type raid1 -m 1 -L 1G -n my_Iv my_vg

2 FF 2 1GB =7]2) BF 25 my_Iv o] my_Ivzl= RAIDS5 vj ¥ (3 ~Ec}o]Z 4+ 17§ 9] ¢FR] =] 7
2[E] E2}o]H)L YY), LVM =2Ezlo]g BF7 vf7}x] 2 2Egfo] X =5 X g o). L=
H2]E] E2Jo]H == AF o2 FIFH .

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

2 FF 2 1GB =7]2 BF 25 my_Iv o] my_Ival= RAIDG6 v ¥ (3 =Ea}o]Z 4+ 27] 9] ¢FA]=] 7
Z]E] =2Jo] H)S Y4 g

I # lvcreate --type raid6 -i 3 -L 1G -n my_Ilv my_vg
8.5. RAIDO(STRIPED) =z2] Z& 4%

RAIDO i=2] 252 o2 Hlo]E] 519] 27 2] £F to]E S ~Ealo]x 77] Bglz RIgh]oh

RAIDO 252 4551= 539 F42 0-ed 210,

o

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

3 8.2. RAIDO 5% 4% v ¥l

o 7 5

(2
of
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o 7 5 A4

--type raid0[_meta] raid0 2 x4 & W eltd o] 5 2§ glo] RAIDO &
o] 44 gt} raid0_meta & A & 5} w el o] €]
EFo] 3% RAIDO £Fo] 44 g4tk RAIDOS ¥
g st 7] wj ol v P H vlolH £55 RAIDI/10S =
A e ALY 2 €] BE=5 RAID4/5/6 2 2 A AslaL
A7 ok glsuch wakA v e " =AY 2 E
E50] 57]3t 13 FEE FA517] $l &l w e o] B
EFol ZestA syttt 28y v EtH o B £F 2
RAIDO®)| A} RAID4/5/6/100 & ¥ $k&} 5L 7z} aho 2l o
£ WA 517] 93) raid0_meta £ nj 2 It = 3
FHlEtHl ol 2§55 vl &slo G th

--strip es =8 EFS EME AR FE A FUL

--stripesize StripeSize 7} ~Eglo| o] A7) AEufo|EZ XA T} o]
© o A Z o] 5 357] Aol & Aol 7158 dl o] E
o] Fduth

VolumeGroup AHEE BE 252 AT

PhysicalVolumePath ... AV AR 2 AU o] 7FS 2 A EHx] o w
LVMellA] Stripes &-/d o A4 | & & A& ot

o] oz &z} x]= /dev/sdal,/dev/sdb1, /dev/sdc1 2] T] == 4] © o] E] & X E &} o] Z 3}= mylv
Z}+= LVM RAIDO =] BEF <2 d4 9]l

EF 25 o)A A& O] == pvcreate F F 2 A& 351 LVM Ez2] EHF0 =2 go]E2<L =]
g,

72—%'

o] @&l o /dev/sdal,/dev/sdb1, /dev/sdc1 ¢ 2 E bjo] 5 Z A}A] gf1]
.

# pvcreate /dev/sda1 /dev/sdb1 /dev/sdc1
Physical volume "/dev/sda1" successfully created
Physical volume "/dev/sdb1" successfully created
Physical volume "/dev/sdc1" successfully created
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o_>L’,
p =)
Ac)

ru

EF ZE myvg E BY g o5 52 EF Z5 myvg E Y g

# vgcreate myvg /dev/sdat /dev/sdb1 /dev/sdc1
Volume group "myvg" successfully created

KnativeServing s 3 31 2 A} g 3}o] A EBF 259 4L ZA e 5 &1

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

Yyl 5 274 RAIDO ==] 2FS YF 9. o 8-> F 25 myvg o4
RAIDO E& mylv & 4§ g1/} o] o ojir]= ~Ealo]3Z 379} AEz}o]Z 77]7} 4Z] Z Hfo] E
o] 2GB 7] 9] =2] EF 2 W45

# Ivcreate --type raid0 -L 2G --stripes 3 --stripesize 4 -n mylv myvg

Rounding size 2.00 GiB (512 extents) up to stripe boundary size 2.00 GiB(513
extents).

Logical volume "mylv" created.

RAIDO i=2] B 7el |2 YA, 02 §3e =2 2ol extd 7 A=
R hatic)

o

# mkfs.ext4 /dev/imyvg/mylv
mke2fs 1.44.3 (10-July-2018)
Creating filesystem with 525312 4k blocks and 131376 inodes
Filesystem UUID: 9d4c0704-6028-450a-8b0a-8875358¢c0511
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912

Allocating group tables: done

Writing inode tables: done

Creating journal (16384 blocks): done

Writing superblocks and filesystem accounting information: done

s §82 e EF

o

~°.L

v} 2.

17 e A 2H O AT A LGS B,

# mount /dev/myvg/mylv /mnt

# df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/imapper/myvg-mylv 2002684 6168 1875072 1% /mnt

8.6. RAID LVoj 4] DM =2 %] Al-&
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8% RAID =2 2§ 74

A 28] g2 <= RAID LVS} 171 34 vl 51(DM) 7252 A} § 50] £EE &4 Ei E ZEZ 9l
& Hloje £ 99g A28 7 AFoh

8.6.1. £ 2 E go]E &3

HolE ~E 9] £EE Eye 2Eex] FANA] HAE B E 7} 3G F ol 7] ZH b o] 5%}
2o AL gk E4E HoHs g FA o) Loy =AY 7 Ak o] Ho|HE 245}
7 AME ) 7}%] o] 2] ¢ £ lo]EE K 28 7 g1

74 479 o] ozl RAID(Redundant Array of Independent Disks) LV= ZX] 7} & 5] & uj g]o]E] &

42 WA g, RAID 0] 92 Egp5lE 3] 7} 451 o' RAID LV 2391 .2 33|94 ro]E]
& ¥78 5 Qg 221} RAID 742 b o] €] 23] 2] 2AY S B FsiA] gerr]oh £XE &4, 3
=

o

&Y, £TE OF WAFE 9 FE ALY MA Z 2ZE ]} o) Y Z FE o FolE EE

DM 7258 225 £yo0x oo oo £4.g ¢#sst71} W57 94 RAID 7= 1,4, 5, 6, 10
7 87 A8-F 1. RAID 7|52 A1§51 ¥ HloE o] &38| e AHEo] 2ZE £y 078 53
7 Q&) oh 244 A% 2 RAID o] v] <] g]o] w3 52 F7} 5-9] LVi= 2} RAID o] o]0 tf ¢ 2
S v epE o] E(5] o] €] A2 4)E 4 FFrI . 224 o] Y= RAID LVolA] t]o]e] & 4= 79 22
S Hlo]E] A4S &yl the Hlo]HE A G o] PAHE FAY AFoNA 27 WA E
vhH5)2 RAID 7] %04 T2 RAID o] o] X o).4] B o] El 9] &§-5] ek A 74 §1] ). RAID 7|5
2 38 Hlo] o) tjs] ¥F A G flo]HE FFOZ A Yoo £EE Eye Hag),

DM #7252 2 4 RAID LVE 4-§3.7]1} 7] RAID LVo] 452 #7}dji= 79 022 2234

Al Q.

B2 A4 gE}blo]El o= Fo} 2 Ea]x] FZ7Fo] 2 $Fi]l. ZF RAID o] o] x] o o] 500MB-<]
bj o] Bl o] &= d] o] E] o] F7}E = A2 2 2 Q15 AMB2] o} 2~ E 2] =] g7Fo] H 2 g

o1 RAID 242 02 Z Bt} 6] § L r] 3]~ DM 7242 77150 b o] £l o4~
g af o) 7] Al 7-0 2 5] H5o] § G2 v F Lk RAIDT 4.8 U0 = RAIDS i o
YR O e Y52 AT

RAID 724 £5 27]= ¥ &L r]FYg. 5 Z RAID 784 &5 27| 7Y 3
W y&o] FYFG. 22/ o 2 RAID 74y 25 270 2 o]d i) saYL
A3 g

HEY i AU F N RAY BES ST 7 UGk HEY FAY BEE Yyl
Yoz AY wrun o e Y52 AFF .
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o gu

5 BA} WYsE G FAY 7 57 RAIDIZ AR 51 A1) 5§ RAID 749] 352 B2 E5]]
25 A} G2 FEFEA Felops Ao F1

8.6.2. DM =4 %o = RAIDLV 4%

RAID LVE 448 o DM 2252 #7}5he 22X E &40z olgh doe] &4 9312 Fo& o &
o] H1irt.
A 27 ARG

[ ]

root o4 = #glo] lo]oF Fi]h.

DM =4 %o 2= RAID LVE Al of 22 =) gl

I # Ivcreate --type <raid-level> --raidintegrity y -L <usable-size> -n <logical-volume> <volume-
group>

os7 &

<raid-level>

44 & RAID LV2] RAID ++& =g gt}
<usable-size>

AL 7hs ¢ 2 7)(MB)E g g1 .
<logical-volume>

Yy &LV o] F2 5 g gLt
<volume-group>

o4 RAID LVE 4§ & EF 252 o]F& g

84
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-2 o o] Al = A& 7156t =27] 7} 256M = RAID 5= 191 test- lv 2}= 2 4 o] 9l= RAID LVE
vhs o

T A% o] 91= RAID LV<] o

# lvcreate --type raid1 --raidintegrity y -L256M -n test-lv test-vg

Creating integrity metadata LV test-Ilv_rimage_0_imeta with size 8.00 MiB.
Logical volume "test-Iv_rimage_0_imeta" created.
Creating integrity metadata LV test-lv_rimage _1_imeta with size 8.00 MiB.
Logical volume "test-Iv_rimage_1_imeta" created.
Logical volume "test-Iv" created.

8.6.3. 7]= RAID LV°] DM 7 & %¥ F7F

2 ZE &30 32 Q9 fjoJg] £ 9]¥S Fo]7] 95 7] RAID LVo] DM 7 E4 %S F718 4 A+
Lol

A 25 AP

[}
root o4 = #glo] o] oF Fi]h.

B

o

I # Ivconvert --raidintegrity y <volume-group>/<logical-volume>

027 251 o
<volume-group>
o4 RAID LVE Y ¥ 3 & 279 o] 5L gl
<logical-volume>

YLV o] 52 F g,
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i)
T g

)

8.6.4. RAID LVoj 4] 22 %) ] 7]

RAID LVo] 2252 715} a9 RAID LVolA] =2 5= 2= 59 57} Al F ). i) 55
9] 79 517] Hol 25 S Ak Fih.

A 27 ALY

[}
root o4 = #glo] 1o]oF Fi]h.

RAID LVojA] 724 & A 7 5} ¥ o5& Td g1
I # lvconvert --raidintegrity n <volume-group>/<logical-volume>
oS3 2 .

<volume-group>
o 4] RAID LVE Y ¥ 3 EF 279 o] 5L gl
<logical-volume>

YLV o] 22 F g,

8.6.5. DM =4 % g1 7]

27y o] YL} 7]E RAID LV 2AY 2 7718 of -2 §F2 Algata] BHYo) oot §1uE 2
ol 1) o},

N

I # Ivs -a <volume-group>

of 7] 4] <volume-group> & 724 o] = RAID LV7} 23}H EF 252 o]

bl

9],

0} o o A = test-vg E & 259 A] 4% H test-lv RAID LV tj gl F B E o1

# lvs -a test-vg
LV VG  Aitr LSize Origin Cpy%Sync
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test-lv test-vg rwi-a-r--- 256.00m 2.10

[test-Iv_rimage 0] test-vg gwi-aor--- 256.00m [test-Iv_rimage_0_iorig] 93.75
[test-lv_rimage 0_imeta] test-vg ewi-ao---- 8.00m

[test-lv_rimage 0 iorig] test-vg -wi-ao---- 256.00m

[test-Iv_rimage 1] test-vg gwi-aor--- 256.00m [test-Iv_rimage_1_iorig] 85.94
[test-lv_rimage 1_imeta] test-vg ewi-ao---- 8.00m

[test-lv_rimage 1_iorig] test-vg -wi-ao---- 256.00m

[test-lv_rmeta_0] test-vg ewi-aor--- 4.00m
[test-lv_rmeta_1] test-vg ewi-aor--- 4.00m
57131

27 40] 1= RAID LVE W4 slA1} 7] RAID LV ZZ 3L Fo}e}= 4 -2, LVE &A1& 517] 17’0:7
744 &713 % RAID vel o] E] 7} ¢t & & wj71x] 7]} e]= 770/ w4 :—/Efxl }ou v 7).
278171 LV ¥ 5o < vl & 4 A5} Cpy%Sync & 5‘/@%4 RAID LV<2] z} RAID o/n/x/o;/
i st 57]3) A 5L }eFY ]l RAID o]uj <] =LV Foj raid |_image N o = ZAJg1]c]. 339
RAID LV % z} RAID o] n] =] o] tjsj] & 7] 3} Fl Y& o] 100% FEA] === 82l g] .

A2 A} 3] RAID o] o] X

Attr Jo] JFH %4 °] g £42 RAID o] o] ] 7} LAY L A&} 52 Yeldg. ZFY F
FZ42 _imeta RAID LV ] - 1]}

7} RAID LV2] %32 4] 5}2] 1 Ivs B F o] -o+segtype 542 F7}g1] .

# lvs -a my-vg -o+segtype

LV VG  Aitr LSize Origin Cpy%Sync Type

test-lv test-vg rwi-a-r--- 256.00m 87.96 raid1
[test-Ilv_rimage_0]  test-vg gwi-aor--- 256.00m [test-Iv_rimage_0_iorig] 100.00 integrity
[test-lv_rimage 0_imeta] test-vg ewi-ao---- 8.00m linear
[test-lv_rimage_0_iorig] test-vg -wi-ao---- 256.00m linear
[test-Ilv_rimage_1]  test-vg gwi-aor--- 256.00m [test-Iv_rimage_1_iorig] 100.00 integrity
[test-lv_rimage 1_imeta] test-vg ewi-ao---- 8.00m linear
[test-lv_rimage _1_iorig] test-vg -wi-ao---- 256.00m linear
[test-lv_rmeta_0] test-vg ewi-aor--- 4.00m linear
[test-lv_rmeta_1] test-vg ewi-aor--- 4.00m linear

rdy 2
2} RAID o] v x| o) ] B4 H B3] 5& Aot 8 FFLE 7} gk 5§ RAID o] ]3] o].4]

rdyoz g E do]H YA E Belv g §F L JPF

# lvs -o+integritymismatches <volume-group>/<logical-volumes_raid-image_<n>
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27 24,

<volume-group>

9 4] RAID LVE Y ¥ & B&F 259 o]52 g
<logical-volume>

YLV o]FL A g e
<n>

P BYA JHE E RAID o]nj=x| 2 X]g gl

H 2= 2z} RAID o] v]x] o g3 B3-S &) of gl o5 o o] A] = test-vg/test-lv o] A rimage_0
o bo]g B E 2FelgiL] .

# lvs -o+integritymismatches test-vg/test-lv_rimage 0
LV VG Attr  LSize Origin Cpy%Sync IntegMismatches
[test-lv_rimage 0] test-vg gwi-aor--- 256.00m [test-Iv_rimage 0 iorig] 100.00 0

Yo Hole EYAE ZA] 57 ZP o v Z IntegMismatches 7}:2-E] = 0(0)2 ZA] gt
AY v A =] Z 204 LAY EIH

o}s o 9f Zo] AY vAIR] ZzoA] b]o]E FAY FHE S TE vt

7Y v x| x| Zz2]2] dm-integrity E &/ x] ] of
I device-mapper: integrity: dm-12: Checksum failed at sector Ox24e7

AY v A x] Zz2] dm-integrity ] o] €] 535 of

I md/raid1:mdX: read error corrected (8 sectors at 9448 on dm-16)

8.6.6. 7} 222

[ ]
ALE 7ls 3t B 54 o gf of RFA oF o &2 Ivmraid '3 3 =52 F] o] ] & FE A L.
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8.7. RAID EF o] Z7]8}5= £ #o]

RAID10 i=2] 252 448 o £7]3 F9o2 ia] BFL 27]3ae o B2 W28 2= 0=
25 27 geo] ¢Hlo)E, 53] g2 RAID 2] 25F& 448 w9} 2-2 & IO 59/2 LVM 3
o] BHAE 7 ]k o] 2 ¢ls] 2 LVM 39jo] =213 7 1]t

7 A sHE 73] RAID i=2] B o] £7]3}5+= £ =& Ao g + Q5. Ivereate § F 2] -
minrecoveryrate ¥ --maxrecoveryrate 5542 A& 35} S5 Yo bjsf FH= H FHof I/O v] &S &
golof 7131 JYES TH= FEE Ao g o] 8ot FHE o5 go] Y g

--maxrecoveryrate Rate[bBsSkKmMgG]

k

nominal I/O 2} ¢/ o] 55 5 %] =5 RAID +=2] &5 °] o] &7 =& &9/ Rate
= Hj Y] z} FR] o st 2 ko = X FHL ] F oAl X F HA] 22 F -2 kiB/sec/device
Z I gy B2 u] 8L 00 2 g5l vpoly A g 1 .

--minrecoveryrate Rate[bBsSkKmMgG]

RAID :=z2] 59 H+ B £55 Hg5o 57]31 2 dj et 1/07} 322 -7 1107} =
ot l/O7} QI 7ol = A= A 2] FE G¥ ol =5F gt Rate = v F 2] 2} g tjet 25
Yoz JFgHU. FojApt G EHA &> F -7 kiB/sec/device = 7}1g g1 o}

02 gze FHog Bz 2= 128 kiB/sec/device E A}-&3}a] =7] 7} 10GB 2] 2415k RAID10 v &2 4
Ao s g o] my_Iv o]n BF z5 my_vg o 5.

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

8.8. {13 FXE RAID I == #H3l

Ivconvert '3 @ 2] -type 9155 Al&3le] 7]&= {1 F =] £52 RAID 342 W g 5 Y1t

02 BgL 2F 25 my_vg o JF e 2F my_lvE 293 RAIDT o) JZ W3]}

Mo

I # Ivconvert --type raid1 -m 1 my_vg/my_Iv
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RAID =2] B&& vjelto]E] X tjo]E] 319 EF o= FYHEZ 4% 35 RAID1 vj = ¥
#1g g A djelro]E] 5}9] BFo] JYH2 AF BEFo] Y= I Fa] BF(sI) e =2 BF
7} 941}, &7} o] o] x| = metadata/data 5}¢] EF 4o F7/FF) o & So], ¥ I} 27

o O
Z& -

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

29 RAID1 v & = ¥ @ sl 7 FA| o= o2 b o] g & v el o]E 5}9] EF 4ol £gH .

# Ivconvert --type raid1 -m 1 my_vg/my_Iv
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 6.25 my_Iv_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)

g =2 BFF 4L A& )= vlEbo]E o]ju]XE Fd ol Fa] BFo e + A= 47
Ivconvert 7} &3 g}jc}.

8.9. LVM RAID1 =2] EFS LVM {% =] EFo= ¥l

ofY

-m0 ¢I+E 2]7g 5} 7]& RAID1 LVM =2] £52 Ivconvert 5 32 A1-g-38lo] LVM 8% =2] EF
©Z #elg = sl o] g7 5}H RAID o] 2] o] & 74 5}+= 2= RAID tj o] §] 5}¢] &5 RAID o]
gl o] & 74 5= 2 RAID e}t o] B 5}9] EF o] A A 52 FH-§9 7 RAID1 o] p] A& g =2] &
7o YA w4

-2 A= 7]& LVM RAIDT i=2] BF2 ZA 1],

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 my_Iv_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)

]2 532 LVM RAID1 =2] E#& my_vg/my_Iv & LVM {8 332 W]l
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# Ilvconvert -m0 my_vg/my_Iv

# lvs -a -0 name,copy_percent,devices my_vg
LV  Copy% Devices
my_Iv /dev/sde1(1)

LVM RAID1 :=2] BF2 LVM {3 BFo =z vas g A A e BFS YT + A o5
o A o 4] == /dev/sdal & /dev/sdb1 o]2}i= = 7j 9] oju]x]Z 74 = LVM RAID1 =z2] £5F2] g]o]o}-£
2 HojFi]r}. o] oo 4] Ivconvert G E -2 /dev/sdal E A A slo] {13 FAZE 745l ] BFOZ
/dev/sdb1 £ $-X] sl == ]G o]l

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 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/sda1(0)
[my_Iv_rmeta_1] /dev/sdb1(0)

# Ivconvert -m0 my_vg/my _lv /dev/sda1

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

8.10. njz/ g d LVM F= = RAID1 F =] = w3

--type raid1 ¢/ +Z =]7g 5} lvconvert 5 & S AFg3lo] A|2HE 7 9] oje] 5 A&} vje]d &
Z]& LVM FxE RAID1 LVM F3] = #H el st + 951l o] 27 3} mirror subvolumes(mimage)-}
RAID s}¢] E#F(rimage)© 2 w7 guUc]. =6 nja] Z 27} A A EH 2 5 to]g] a}¢] EF7 FIdot =

EF9] glo]g 519 E&of tjs] v Eld]o]E] 519 E&F(rmeta)o] 45 H 1.

2 o A= o] 2] FH =2] BF my_vg/my_lv 2] & o]o}£2 Hojz1]t].

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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 7Y

Mo

o) 2] g H =] B my_vg/my_lv EF RAID1 =2] BFo 2 Wag]r].

# Ivconvert --type raid1 my_vg/my_Iv

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sde1(0)

o1
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[my_Iv_rimage_1] /dev/sdf1(0)
[my_Iv_rmeta_0] /dev/sde1(125)
[my_Iv_rmeta_1] /dev/sdf1(125)

8.11. RAID =z] & =27] &3

02 7+e w o = RAID =2 EFo] 7] 238 + 9L

Ivresize &= Ivextend F 5 £ Al-&5lo] 2= 5382] RAID =2] 2&F9] Z7]E &g + U+
tj}. RAID o] n] =] == WG HX] g5 1. 2Ealo]Fdd RAID =z2] EF9] 3¢ =Eclo]FH
RAID =2] BF<& 4§ njof 5+ 2Eglo]Z vhe g A oF 7 o] &g H1l.

Ivresize &== Ivreduce F 5 £ Al-&5lo 2= 532] RAID =2] 259 Z7]E &9 + U+
tj}. RAID o] n] =] 4=+= W F 5 =] g1} Ilvextend 3§ 3 3 o] 2 7}X] = striped RAID =z2] £
g2 Y F ool FAot AEalo]Z vle g Ao o] FHg&H.

Ivconvert 3 % ] --stripes N vf 7)) B2 A}-&3}o] ~Ez}o]F € RAID =2] 2F
(raid4/5/6/10)¢] ~Eclo] = =5 WG e + Qg1 o] g7 s}H F7} Ei= A A H ~Egfo] Z
9] &l mje} RAID =2] B2 Z7]1& Ee] A ¢/t raid10 B &F& 2 Ecfo]z ot F7}
g 7 gt o] 7|52 £ Y RAID 7% 7751 % A RAID =2] B#2°] 4% WFed -
2l= RAID &7 7] 52 J7 ¢/ RAID i=2] E#% A =9/ 3]7] ?]4f Ivconvert ' G S AF§
3}« RAID #Jshaping & <j o) o ot XA ot tf] &2 lvmraid(7) =i & 5] o] X & F= 3l A L.

8.12. 7] = RAID1 g =] 2] o] =] 4= vl 7

LVM ] 2] 3 o] o] d ¢l o] o]u]x] -5 ¥l Z & 4 Q= %] 7]= RAID1 v ¥ o] o]uj =] +-F vl 7
g = 951} Iveonvert 'F F 2 A1-& 3} o] F7Fs]A L] A 7] & =7} metadata/data 3} 9] E& 4 +Z

gt

2

Ivconvert 2 A}-8 51 RAID1 G40 o] ]| & 7} 74 A7 F49] F ojvx] 5 A4}
A1} G0l F71e o H]A] & A F 5 i A F .02 A wElH] o] E/H] o] E] o] v] ] o] HF
i &2 252 A 7= At

metadata 3} 9] £5(°]F rmeta)2 3§ o] 3}¢] E&F rimages} & Y3l 2] FA| o A
metadata/data 319 EF %2 RAID v & ¢] o] Z metadata/data 3}-¢] E & %< o} = o Elg] o] El/5] o]
H 319 EF #F Yo Eo] EF JYHF 5 -allocE g 31A] = F7).

RAID1 -0 o]r]x]& #7135} 5 g o] 4

27 Zar o

Mo
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Ivconvert -m new_absolute_count vg/lv [removable_PVs]
Ivconvert -m +num_additional_images vg/lv [removable_PVs]

o & Eo] & FF2 243 RAIDT v F 2] LVM Fx my_vg/my_Iv = ¥ A] gf1] .

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 6.25 my_Iv_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)

o}2 g &2 295k RAID1 3= my_vg/my_Iv = 3-way RAID1 3 x| Z w2l gjL]].

# Ilvconvert -m 2 my_vg/my_Iv
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 6.25 my_Iv_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/sdg1(1)
[my_Iv_rmeta_0] /dev/sde1(256)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

RAID1 wjglo] o]n] x| & #7118 u] o] m] o] AL§ & F2] B7E A9 &+ Aih ohg FF2 2
sk RAID1 ZF=] my_vg/my_Iv = 343k RAID1 Fx] 2 W 3ls)o] v do Ez] ZF /dev/sddl £ Al-& 351 %=
= 219 5] o,

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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/sda1(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
# Ilvconvert -m 2 my_vg/my_lv /dev/sdd1
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 28.00 my_Iv_rimage_0(0),my_lv_rimage 1(0),my_Ilv_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/sda1(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)

93



Red Hat Enterprise Linux 8 =g] 2§ 74

M=)
i
L)

RAID1 v g ojjA] o] ] X] & A A sle] W ] F &S A&l lveonvert F 5 S A& 31 RAID1
Z|ofJ 4] o] o] ] & A A 5}= F -7 A FA A gt F o] v X +F =G }A 1, RN A A& o] v x| =
EX]%’D"- /“IAL/E]._ = }]]7]3‘]— UE] 72 eokz ZLIOE X]X]a‘l— _E/“’/\L]E]‘

Ivconvert -m new_absolute_count vg/lv [removable_PVs]
Ivconvert -m -num_fewer_images vg/lv [removable_PVs]

gt ojp]x] & A& v e}t o] E] 3}9] EF o] A A HH ] B 79 o]v|X 7} & A7 Pl S5
1. Iv_rimage_0, Iv_rimage_1, Iv_rimage_1, Iv_rimage_0 % Iv_rimage_0 % Iv_rimage 0 %
Iv_rimage_ 02 Z 7% & 3way RAID1 uj] ctf’O]//tﬂv rimage_1 £ %] #/ 3} Iv_rimage_0 %
Iv_rimage_0 ¥ Iv_rimage_0° Z % RAID1 vj ¥ o] /gl/‘v'f,lql:,l. sl9l EF9] lv_rimage 2 = o] &
o] 5 ¥l =& £ 73] Iv_rimage_1 o] 1]t}

oh% oA o A1 += 3% & RAID1 +=2] E& my_vg/my_lv 9] o] o} 2L Hof51]0}.

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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/sdg1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

o5 §%2 3% RAIDT =] BF2 24 ¥ RAID1 =] 5 2 ¥Wego.

# lvconvert -m1 my_vg/my_Iv
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 my_Iv_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)

o} 32 393 RAID1 +=2] B#< 293 RAID1 =] EHF 2= Welslof A A& o]u]=] 7} ZgFH
o] EFL /dev/sdel Z =] F g/l

# Ilvconvert -m1 my_vg/my_lv /dev/sde1

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0)
[my_Iv_rimage_0] /dev/sdf1(1)

94



8% RAID =2 2§ 74

[my_Iv_rimage_1] /dev/sdg1(1)
[my_Iv_rmeta_0] /dev/sdf1(0)
[my_Iv_rmeta_1] /dev/sdg1(0)

8.13. RAID o]pj x| & Wi o] =pg] HF oz H

&

RAID i=2] EF29] o] r]x]& # &3} A =2] EFE 7¥& 7 A1

RAID o] r] ] & B &dl= §d F42 97 2L
I Ivconvert --splitmirrors count -n splithname vg/lv [removable_PVs]

7] RAID1 i=2] E# 4] RAID o] r] ] & ] 7] & w9} v} 7}x] 2 3] 527H4] RAID & o] €] 3} %]
EF(% #d velu o] g 519 5)E AAE o g WEo} X E o]u 7} 22 A7) fl6 &
#F o). gepA] RAID 0] 9.2 24131 =] BF9] b2 W s &3d 5 Al d=9 o

27

RAID1 ] ¢l o] o} 57] 21 57] $& 79 RAID o] v x| & 228 - gl 1]},

oh2 d Al oA = 243 RAIDT =2] BFmy_IvE 7 7] {F =2] BF my_Iv ¥ new = £33}

1. -

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 12.00 my_Iv_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)

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

# lvs -a -0 name,copy_percent,devices my_vg
LV  Copy% Devices
my_Iv /dev/sde1(1)
new /dev/sdf1(1)

ok oA o A]= 3% & RAIDT +=2] B& <l my_lv S 243 RAID1 i=2] E#, my_lv, 3% 2] E#,
newZ F gl

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
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my_Iv 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/sdg1(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
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 my_Iv_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/sdg1(1)

8.14. RAID o] n]=x] E & ol ¥l g}

Ivconvert 3 % o] --splitmirrors 915} 7] --trackchanges ¢]+Z Al-§&3}of ¥l Z Al FF5}=
5o 8l7] d-8&8 22 RAID1 v F o]n] ] &5 JA]F o 2 Fatat 4 Qgi]r]. o] g7 5f¢ o]u] |7} 73
H o] 7 vigd ujd o &g PR O] 73151 HA] 1}seo) o]m] X E Hj F =2 H e + Qg

RAID o] v] x| & & &5}:= Ivconvert 53 9] §42 g7 251tk
I Ivconvert --splitmirrors count --trackchanges vg/lv [removable_PVs]

track changes ¢/+= Al-§3}of RAID o]v] x| & 2 t5lH FHalgl o]u]x] 5 =] g sk + Q=] vk Haotat
EF o]FL WFgd = sy E3t A3 BF = g2 22 A oF Z4o] 5.

Yot Al BFE 97 A& Y.

N
J
Y
g
e,
L
\
Y
Uy
Y
o,
e,
ol
%
Ty
N
J
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o] % Ivconvert g %S --merge ¢/2] g7 & @ 5} =] € --trackchanges 12} g17] ¥ 2] ]
n| A& gete 7 gy o]nAE g ee uf o]n] A7} B g o] 7 ¥ H ujd o] FE v O] 73

H1jt.

Ty

1,

RAID o] o] ] = 1 g}3]7] ] ¢t Ivconvert § 3 o] & o} .53 2
I Ivconvert --merge raid_image

o2 Aol A] = RAIDT i=2] 278 443 ohe ]~ W2 vy A2 F5 o= Fo T 2F
ox] o m] <] & B8 eFr] .

# Ivcreate --type raid1 -m 2 -L 1G -n my_Iv my_vg
Logical volume "my_Iv" created
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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_Ilv_rimage_2 split from my_Iv for read-only purposes.
Use ‘Ivconvert --merge my_vg/my_Iv_rimage_2' to merge back into my_Iv
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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)

£18 oAl = x| WD o] WG A} S FH e 5o RAIDT 2ol o n] A & 2 ohe &
#2 oA Mgz §E e

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

Iv_rimage_1 split from my_Iv for read-only purposes.

Use ‘Ivconvert --merge my_vg/my_Iv_rimage_1' to merge back into my_Iv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_Iv 100.00 my_Iv_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)
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[my_Iv_rmeta_1] /dev/sdd1(0)
# Ilvconvert --merge my_vg/my_Iv_rimage_1

my_vg/my_Iv_rimage_1 successfully merged back into my_vg/my_Iv
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices

my_Iv 100.00 my_Iv_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)

[my_Iv_rmeta_1] /dev/sdd1(0)

8.15. RAID ¢ & 3 & 474

LVM RAID= Ivm.conf 7} 2 9] raid_fault_policy ¥ =) o]s F o] H 7]k Hgo) nje} x5 Wi o=
33 o7& A2 gl

raid_fault_policy ¥ =7} allocate = #°gd 3¢ A|2H-2 EF Z59 oH] FA=Z 277}
vry ol I XIS g A o)) 3 gl AFS JFs ¢k o8] FAF JoH A2 2 70 HFH .

raid_fault_policy Z =7 warn & 2 &g 5 H A]2H oA Z u7} W EH 7 225 FR7F &

AL AT o] 2 Fall A§ A= 7T FYS AF T 7 Adiloh
41§ #o)H 2 X 5t7]0] F8 8 BT} Ho} i 79 RAID i=2] 25| A% &g

8.15.1. &g RAID ¢ & 3 A

o}2 o o 4] raid_fault_policy Z == lvm.conf 7} 2] o] g5 s5f%=5 43 5 o] 9151/l RAID =z2]
EF2 o5 o] A g}

# Ilvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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/sdg1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

/dev/sde FA] 7} & w5} H A| 28] Z 20 Q57 v A X] 7} FA]H L]

I # grep lvm /var/log/messages
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Jan 17 15:57:18 bp-01 lvm[8599]: Device #0 of raid1 array, my_vg-my_Iv, has failed.
Jan 17 15:57:18 bp-01 lvm[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 lvm[8599]: /dev/sde1: read failed after 0 of 2048 at 0:
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 Z =7} g g =5 Hg5o] glo oz sl F3i= BF 2759 A =2 ZA

F1jt.

# lvs -a -0 name,copy_percent,devices vg
Couldn't find device with uuid 3lugiV-3eSP-AFAR-sdrP-H200-wM2M-qdMANy.
LV Copy% Devices
Iv 100.00 Iv_rimage_0(0),Iv_rimage_1(0),lv_rimage_2(0)
[Ilv_rimage_0] /dev/sdh1(1)
[Ilv_rimage_1] /dev/sdf1(1)
[Ilv_rimage_2] /dev/sdg1(1)
[lv_rmeta_0] /dev/sdh1(0)
[Ilv_rmeta_1] /dev/sdf1(0)
[lv_rmeta_2] /dev/sdg1(0)

oot FA 7} Z A HPJA e O] 2 F g o] = o 5] LVMo] dH 3 A& RE 7 §l5E Yo

of&= ¢ YA 7F RAID i=2] EF oA A AHAA] t EF 27N LA e FA 7} of g A A H ] &k
7] W Z Q. BF 254 st =] E A+ 5}2 9 first reduce --removemissing VG = & g &
T A=

24| 2 FX Y. g0 s Eejo] BE =g 3F t} Ivresh '§ % 9] —-refresh 5

# o/

raid_fault_policy 7} allocate = &°g 5 Q=] 2t o 6] FX| 7} gli= 3¢ o] Fslx =] &
< ARS8l o]

YA JAE BT 7 Ak EE 07 Y G FAE 2A G 7 A

8.15.2. 732 RAID ¢ 7 g &

o} o o A] raid_fault_policy ¥ == Ilvm.conf 7o 4] warn © 2 &3 5 o] 1]} RAID *=z2]

2Fe 27 Zo] WA Fr .

# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 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)
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7]

[my_Iv_rimage_2] /dev/sdg1(1)
[my_Iv_rmeta_0] /dev/sdh1(0)
[my_Iv_rmeta_1] /dev/sdf1(0)
[my_Iv_rmeta_2] /dev/sdg1(0)

/dev/sdh G 7} HoslH A| 28 Z 70 @ F AR 7} ZA] 1]} 281} o] F-¢ LVME o] r] =]
3 olyE wAdlof RAID gA & 522 B731F] gt il g3 277 2y s]H Ivconvert
§ 5 9] —-repair Q1= FAE wAF T g

8.16. ==2] E#F 4] RAID Z=] ZA)]

=] BF 4 RAID FAE A& 5 Q51 .
RAID =] o] ¢ 77} 8l g7 8.16.18. “& 5 5}4] &> RAID F=] 2" & mf =4 A] Q.

RAID F=] 7} &7l 3¢ 8.16.4%. “i=2] EF 4] &7 RAID =] 27" & @2 A Q.
8.16.1. ¥ 73} %] &2 RAID 3= &)
=] BF 4] RAID 3] Z A sl2] ¥ Ivconvert 5 % 2] --replace ¢1+E AF& g1t}

A 27 A

RAID 33 7} {5515 2i4:1]c. RAID 3]0 Y5 et 45 thg B o] G gt
RAID 352 24§ th.

I # Ivconvert --replace dev_to_remove vg/lv possible_replacements

[o]
dev_to_remove & WA & F2] EF FZ 2 vlFL .

Knative Serving/lv & E& 25 % RAID ] ¥ 9] :=2] E#F o]0 & blF 1]t}
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possible_replacements & w2 Al-g-5]2]= Feo] B9 FZZ vlF].

of 8.1. RAID1 ZF=] A

& e EF AN FAE A g .

ol

o} o Ao Al = RAID1 =2] BF2 44

RAID1 vj &£ 4 ghdt.

# lvcreate --type raid1 -m 2 -L 1G -n my_Iv my_vg

Logical volume "my_Iv" created

2.

RAID1 v &2 HAFgi] .
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_Iv 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/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)

3.
/dev/sdb2 Ez] B2 2 A 3]l

I # Ivconvert --replace /dev/sdb2 my_vg/my_lIv
4.

R A E AFE-5lo] RAIDT v & ZAFgh o

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

LV Copy% Devices

my_Iv 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)
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o 8.2. gj A &e] EF Y

£}8 el Aol = RAIDT 2] 272 448 8 a9 254 3AE @Al Ao A8 2

o] BFS AYHgH.

ol

RAID1 v &2 44 §11] o},

# lvcreate --type raid1-m 1 -L 100 -n my_Iv my_vg

Logical volume "my_Iv" created

2.
RAID1 1] &2 Z AFgF] o},
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv 100.00 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/sda1(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
3.
=2 EF< dAe .
# pvs
PV VG  Fmt Attr PSize PFree
/dev/sdal my vg Ivm2 a-- 1020.00m 916.00m
/dev/sdb1 my_vg Ivm2a-- 1020.00m 916.00m
/dev/sdc1 my _vg Ivm2 a-- 1020.00m 1020.00m
/dev/sdd1 my_vg Ivm2 a-- 1020.00m 1020.00m
4,

/dev/sdb1 &z] 252 /dev/sdd1 = HIF L]}
I # Ivconvert --replace /dev/sdb1 my_vg/my_lv /dev/sdd1
ZAE AFE3lof RAID1 ] &5 ZA}gf] o}

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

LV Copy% Devices
my_Iv 28.00 my_Iv_rimage_0(0),my_lv_rimage 1(0)
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[my_Iv_rimage_0] /dev/sdai(1)
[my_Iv_rimage_1] /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sda1(0)
[my_Iv_rmeta_1] /dev/sdd1(0)

o 8.3. of &/ RAID g =] w2

o2 ol 9} go] o 2] Al el4-& A Fte] & vio] 7 7 o] 42 RAID A& A & 5 g1/,

RAID1 v &2 44 §11] o},

# lvcreate --type raid1-m 2 -L 100 -n my_Iv my_vg

Logical volume "my_Iv" created

2.

RAID1 vj &2 ZAFF .
# lvs -a -0 name,copy_percent,devices my_vg

LV Copy% Devices
my_Iv 100.00 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/sdc1(1)
[my_Iv_rmeta_0] /dev/sda1(0)
[my_Iv_rmeta_1] /dev/sdb1(0)
[my_Iv_rmeta_2] /dev/sdc1(0)

3.

/dev/sdb1 2 /dev/sdc1 E 2] &< 2 g1
I # Ivconvert --replace /dev/sdb1 --replace /dev/sdc1 my_vg/my_lv
ZAE A}-§51o] RAIDT v -2 FALgH] oh.

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

LV Copy% Devices

my_Iv 60.00 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdai1(1)

[my_Iv_rimage_1] /dev/sdd1(1)

[my_Iv_rimage_2] /dev/sde1(1)
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[my_Iv_rmeta_0] /dev/sda1(0)
[my_Iv_rmeta_1] /dev/sdd1(0)
[my_Iv_rmeta_2] /dev/sde1(0)

8.16.2. LVM RAID o] #] &5 3t &3]

RAID= 7] LVM 72 9 3 2] gH41]ch LVM w2 % o] )& §-42 A Ao} AL} 1] 2 25
2] 250 FUH UL RAID j 92 49 942 A% A9 + &1/ 442 RAIDT o] <]
9] RAID #§ 9] 3¢ FRE A A 5}H O 2 75 RAID(): RAID6J 4] RAID5 = v 315] 71} RAID4
== RAID59] 4] RAIDO)Z 1 85 A2 2] 7] 3] o).

wpepa] Ao FAE Pz A A5 AE FFFE o] LVME AFE34e vconvert 5759 -
repair 915-5 AFg-5}o] 1514 7404 RAID 274 Haet & wi & + 1]k,

8.16.3. =] E-F 4] &7 1 RAID 3= &

LVM RAID 95 277} A H 9l 2 7oA} 277} By 3 & B7d 7 = F5 e 37
o B1g AT 7 AL

A 27 ALY

[}
ojdlo] Yset FA7} o)Al FE FY1]Th.

3
[ ]
RAID gA]7} Z31€ =] EFS A2 ZF .
I # lvchange --refresh my_vg/my_Iv
s g4
[ ]

I # lvs --all --options name,devices,lv_attr,Ilv_health_status my vg

8.16.4. i=z2] EF o4 &7 RAID F=] w7
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o] Ao Ali= LVM RAID =] E7F o]+ E&] 2§ o &< sh= ¢ §E A g .

AP 27 AL

[}

27 2ioE dAe FAE wA g 7 e FRE o § 3L AT i B Eil
ol gzl
EF ZFGA AR Ths e 2] BF o] #9 E2] EFol e FP
KnativeServingextend -7 ¥ 2] E] & A}§-5}of 5#3] Z A &2 B2 T84
2}

1.

t}2 o o 4] RAID i=2] E#& .53 o] Hj x| g1}
# lvs --all --options name,copy_percent,devices my vg

LV Cpy%Sync Devices
my_lv 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/sdc1(1)
[my_Iv_rimage 2] /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdc1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)

2.
/dev/sdc F3]7F A5 Ivs BF 9] &2 G274 2

# lvs --all --options name,copy_percent,devices my vg

/dev/sdc: open failed: No such device or address

Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rimage 1 while checking used and
assumed devices.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rmeta_1 while checking used and
assumed devices.

LV Cpy%Sync Devices

my_Ilv 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] [unknown](1)

[my_Iv_rimage 2] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sde1(0)

[my_Iv_rmeta_1] [unknown](0)

[my_Iv_rmeta_2] /dev/sdd1(0)
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# Ivconvert --repair my_vg/my_Iv

/dev/sdc: open failed: No such device or address

Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rimage 1 while checking used and
assumed devices.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rmeta_1 while checking used and
assumed devices.
Attempt to replace failed RAID images (requires full device resync)? [y/n]: y

Faulty devices in my_vg/my_Iv successfully replaced.

AH A} 0 7o Yo FAE AlGhE £ BFE 7EO g §Y B £2]
2 Fpgo.

I # Ivconvert --repair my_vg/my_Iv replacement_pv
WA & A g =] BFS AR

# lvs --all --options name,copy_percent,devices my _vg

/dev/sdc: open failed: No such device or address

/dev/sdc1: open failed: No such device or address

Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.
LV Cpy%Sync Devices

my_Ilv 43.79 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/sdb1(1)

[my_Iv_rimage 2] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sde1(0)

[my_Iv_rmeta_1] /dev/sdb1(0)

[my_Iv_rmeta_2] /dev/sdd1(0)

F 2FolN A & AA G W7 LVM 3 B Elo] 4] 2 77} By o 9 Z H2
?ﬂ%gﬁéJN#H%

27 2504 e FAE A A g .
I # vgreduce --removemissing VG

8.17. RAID =2] £ (RAID == g )~ b] o] 5] Ya§ 22l
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5l A7 A2 A FZg . RAID =282 vjgde] = bgjo]g & 7a]
8l ZZ A= Q.

S AP 22 2 20 A] ARG /O TS S A S

RAID 2= 292 v u 7|3} o] FL3t vl 722 = /0= EF 25 vEl o]
E ¢to]E 5 Og-Z lI/OF LVM F 3] o] ERIAZ = Y51 ). o] Z olg] ofZ LVM ¢/ o] =&

T AFH. 7 A FHslo] 2=2E Fo) 0] &L Ao F 7 AFH -
= YA 9 4] Ivchange --syncaction '3 % o] 0] 2 5-4& &7} 3],

--maxrecoveryrate Rate[bBsSkKmMgG]

o] ZE VO HYL +AF - Yu= Ao B v &L GG B &L 0e
= 4 F 5 RFQ]o] HEOl G H x] k4],

--minrecoveryrate Rate[bBsSkKmMgG]
55 VO7F =3 VO = 7o = &7]3F 2] 2 VOI} FH 4= A 2] FS A1 =F
Hx By &g 4P

i

Rate 72 W2l 2] 2} )] o] ¢ = 5
ZFFA] g 29 kiBE 7}g g1}

oz A G FHAIE AFHA For §HL

275

5 o] B

I # lvchange --syncaction check vg/raid_Iv

EEETEERE ER RS

I # lvchange --syncaction repair vg/raid_Iv
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Ivchange --syncaction repair 3} ¢J2 Ivconvert --repair 2} ¢} 3 & < ot 7]
52 74 Ferid.

Ivchange --syncaction repair 22 v G ojjA] Wl z2].2= F 7|5 ZF
oS 4] Z 3] o,

Ivconvert --repair 219 25 %= o] 2] = RAID =2] EF 4] &7
ol FAE A 5} A L.

A Apg: 221 9ol oo HuF EA T .

I # lvs -0 +raid_sync_action,raid_mismatch_count vg/lv

) raid_sync_action ¥ == RAID £ &) A] +ds}l= HA 573} 29 o] ZAH .
o0& # 5 oY 7 st
idle
B &3] &g o] 2 H(2l5 )
resync
ofglo] £7]3] E= vl G F H
recover
Hj & o] A] =] o A
Check
array inconsistencies = & 1]r}.
57
YA G By
[ ]
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Cpy%Sync == 57131 399 A9 $8& EA G,

Iv_attr == F7} A ZE A FgL o). o] B =9 HE 9 =] BFo] JeE H A5

7 o2 A EE A g

m (mismatches):& RAID =z2] E & o] EJX7} Y:3& t}efdrio. o] Fx}= 4
7} Z9] o] RAIDS] 27} AR 51X = Z1& 7R oF F-of] ZA]HH o

o
R (refresh):& RAID vjj & o] F=]o] 277} ery gl onj LVMo] =] & o] B8 &l 37
5ol JAE Zejsthels Ado] Hust Aoz IEUSES YeEY Y. =2 BF
5)}

2 A2 23] GAE AET 7 A3E A Lel A YA Aoz Y HE G

PEEZ L

52 F] o] A & FE A L.

ZJA o1 ] &2 Ivehange(8) & Ivmraid(7) =%

8.18. RAID 52 1 3(RAID A}-£)

LVM-2 Raid takeover & x]-¢l 5}-2 Z RAID =2] 2 &2 3}1}<] RAID =74 o} RAID ¥ = v
21gt]of(of: RAID 59] 4] RAID 6). RAID & W74 o= A2 JulF oz Fx] Fofjo gjr & 45S
&/ A Fo]7] 9l& Td A Y =] BFS FA = A ¢l RAID A1-& )= Ivconvert 5 Al-& 3}
1] o}. RAID<] o gt x}A4) F f] &2 Ivconvert & Al-§3lo] RAID i=2] B&#S Wasl= A= HiH

Ivmraid(7) =22 5] o] x| & FZ 5} A 2.

8.19. RAID £ 2] £ ¥ (RAID RESHAPE)

T2 7R3 HA] RAID =] BF2] 4 WEsl= AL o g

RAID #jsha ping-2 & ¢/ ¢! RAID
2 240 = RAID 2] 0] o}-£, 2 E2}0] = 77] § ~Eapo] 3= 7} E g ],

U Wgs + 0 JdPF 5%
A 2}9] 5}7] 918l Iveonvert '3 3 & A1-§-31+= RAID Ajshaping ¥ <] <] oj ot x}-4]]

RAID =2] 2#%
&2 Ivmraid(7) vl 7 & 7] o] X & F= 1A L.

8.20. RAID1 =z2] E & 4] I/O Z} ¢ ] o]

= A1g-5o] RAID1 i=2] 247941 49| VO 5-9]2 #°]
§4.2 a2k

=

Ivchange 3 % 2] --write behind ©j 7}] ¥l +
ot = Ql5 o] o]l sl mj 7] W& Al& 5l
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--[raid]writemostly PhysicalVolume[:{tly/n}]

RAID1 i=2] 239 JAE tj& 27] 2 FA g}, o] ] ot Ealo]Bo hgj gt B& 2/ 7]&
23l @& o Fs gl o] PfHHTE HFH 10 FY +F HL2 A G 7]E
Fo=Z =] FiF o X°gd &2 ) djd write-mostly 4> yes= g FH . =25 &
#9 :n & FIFeIA ) it & RG] gl& EF ] 2I]-f P Fa| 2E A AL 7 AFH T -
-write most ¢l7= B Y FFo 2 F P oY XY T Uonz =] EF Y= HE E E
#ol gt 27]-g] FE S§E d v WF g+ Ag.

--[RAID]writebehind I0Count

718 o] 2572 EAH RAIDT 2] 259 FA o 51§ 5= 5§ Ge 2719 Hrf 7
2 A Y} o] gh& ZHE 27} E7]5.02 5o Wgo] 27]7} SEFAY = AEE
7] Aol & 5 Ao v et 27]7) SR HYLh G2 002 Y5 78 85 o] X942
A 2go)A] o)z gL A G 7 L]

8.21. RAID =2] BF A ¥ =27] ¥ g

RAID =2] 252 Y& g =] BFo] a7 Z7]= /etc/lvm/lvm.conf 72 2] raid_region_size ©f
N7 ko] Hltl. Ivereate 5% 2] -R 542 AF&-3}f o] 7| E L g e + Aw1 .

. o2 o Ao A]= =2] EF KnativeServing /raidlv 2] x]¢] =7]Z 4096K = ©¥ Z 3]} x| =Z7]
& 7] 3} oF gl

RAID i=2] £-52 4§ ¢ ¥ Ivconvert 39| -R §82 AFgsle] 279 99 275 WF T 7 Usr
o
=

= v 4513 ™ RAID E&F

# 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.
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9%. =] BF9 =W

LVM =) 3F 7] 52 41§ 3l AH] 2 Gk glo] 5§ A 7ol 259 714 o] 7] x](]: /dev/sda )& 44
&+ 2z

9.1. =2 AE EF 72

oA~ et 2]z A HH

£y are 2ysto] Y H F WG HE HoE FO v BAPSFEE 2 sk ol H Ak 2z
7l o). o & So 2] §gro] A9 gHolEH B Fp <YL FA G0 FEt 8T
9] 3-5-5~4%0] ¥ HL] ). 9] EZAAE Aot AL AFIA Birih YA BAHEL Ty B
A} o] m] Q) v]]o] W] o]t

AWk ] U BF )¢ v AFL AGH] f6 WER S F22 AT o E 5
of 2YAFL WHE thg AE-2 5] Ho|AH AYAFL WG PGS MG T P BFUF JL 9 F o)
it 2¥ sk 27]8 7] 502 B E Y} Gk o] & Sof lusr 5 2L 97]-t) P8 BF 75
o] && 2§kl /home 7 72 B 7] 7} EgFH O] Q7] mEe] BF9] F7] 2Yskuct He F7

o] #2371t}

&g
HY, oY

2y ko] 7}5 2P @B BF oA ¥F ALFES O] o] ¢ FH T 7 {I7] mjio ¥ ko] FaslH Y.
L} 2 ko] 34 5] %] YA 5}2 H A& FFo] snapshot_autoextend_threshold 72 =2 & mjolo}
2Rk A Fo 2 FHYFES LVME FH T 5 gt]h 2 ake g s 278 5 gon] ohg 29
= 7YY T A

[ ]
~E2]X] g o] Ui FP AW RFY 27)E He] AF BFo] YA FEF & 7 2
A
#/oh.
[ ]
AYAF B iFO] B9 AU G5 BT AF]E Fof OE o] B 29 F0L F
128 7 )

o2 Ho]H g 4502 9o EdlE Fol AP E FA5A] 8 =] BF
A WY e o} & o 2L v,

m
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Red Hat Enterprise Linux 8 =] 2§ 74 7]

25 A A=A fsck FF g dPste] FY A =H ] FHY L Felstz A F
A 2g)o] 7Y A 2HL Hrao} o] Gl 7 AF]oh

2YAEL 917/ 7] o m . A AES S LA Ho]E S EA ] Gz 2 skell v gt E
~Eg dYsto] Zz g Hlojgo ta] EeA )L HEES 7 Tl

Red Hat Virtualizationoj A] A& & LVM 22 7+ 5+ Y51 oh. LVM =g AFLS A1-g 5}
S ALE o]m) o] 2 AL A E 7 At o] 2] ¢ 2YRE S)E ALEE AL
H4gh0] Fo} 2EFAZ A ALEE Yot Al e PYS AT 7 Aok

9.2 gl BFo] 29 ¥YY

Ivcreate 32 -s &= —size 914-5} §17 AFE-8 T} B2 8 7] E AFge] Ho) EF(2#)s] =
YAEL THFL T BFY 2 REE 2] TRt A0 2 2 ske W Z2 i LYk v]
@apo] AV B3} BY ol origino = FYFFL k. LUMeNA = 2l 2579 27] 2 B B2
Wl EpE] o] ] 7] 9] FAR T Z ZW Ak BF HHE AN ik olu) F AR EFE A F
vl LVMo)4] €12 Z27]o] 8.2 ¢ =¥ sk 252 45 g

e ~E 9] =2 LVM 2942 N 55 &Lt 34 2F TFNA 2R 2 F
YHG 7 Qi 221} F7 2] BFolA dEE Ho]E W9l A YL o=
P 2FL Y oE BYR 0T 2HAL YT 7 g,

5 #ZJoJ A= origin o] 2= ¢l =2] EF 7 snap 2li= g2 EF9 YA EFS Y

A 27 A

[
VDDK 0010] 25 27 & 44 A&tth AAE g2 LVM 25 27 §42 3544

fo

EF 75 Replication 001 9] A origin o]z}= =] BEF< A gL/l

# Ivcreate -L 1G -n origin vg001
Logical volume "origin" created.
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=7]7F 100MB ¢! /dev/vg001/origin snap o]z} 7= 4y

# Ivcreate --size 100M --name snap --snapshot /dev/vg001/origin
Logical volume "snap" created.

22 =] B 7Y A=Ho] FFE F5 Ao 7Y A=) A ro] EH= FoF 7
o) A 2e) o] ZEl= o oA 2al7] 9] 9] T e o] AYA i=a] B F S mpeE y
.

= =

—
g —’/‘—M’ﬁ
HEEFHAAE A ZHXEE

# lvs -a -o +devices
LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
Devices
origin vg001 owi-a-s--- 1.00g /dev/sde1(0)
snap vg001 swi-a-s--- 100.00m origin 0.00 /dev/sde1(256)
Ivdisplay /dev/vg001/origin 5 32 A}-& 5} BE AWk =] BF 2 &5 Sejof 2+
EF /dev/vg001/origin 3] & Z A& +% Q151

2

Mo

=
T

'@ 79
vl A g g 277} Fo}sl2Z Ivs 5 F
LK

< = L E] g 5} o] FA ¥ej st E/X/ = 3
Ho] =2 gl 100% 71= 3} Q= WAL _Q}XJO] A/w;/ oz 9

Al-g ZFo] snapshot_autoextend_threshold 712 =51 H =¥ AFo] 100 % 715 W 52
SIX] G ==E AHAL 3= o 2 3R =2 VML F4 T 5

¥ gt = gl5 1]l /etc/lvm.conf 5 2 o 4]
snapshot_autoextend_threshold & snapshot_autoextend _percent 5412 7] & 72 H
27 Aol m2) HF g

]2 o A o ] = snapshot_autoextend_ threshold
snapshot_autoextend_percent

g

oMo AR EE

H =

42 1001 0} -2 ghoz 45
Fy3pel vl 2 APl mpeF GOz 4

13
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# vi /etc/lvm.conf
snapshot_autoextend_threshold = 70
snapshot_autoextend_percent = 20

o] 7)5g AFg e BF 2ol FHHA G Frio] WL gk AW
o] 25 Gl A= 2y Ha s Hu) A 2] o] oz 2 ske] 27]F
S2]%) ger]h 2y ake] g A2 e 5 g v 2 FYHH o o] ¥ 3
& #9-2 mH Y gl

Ivcreate(8), Ivextend(8) & Ivs(8) =+ 2! 7] o] =]

/etc/lvm/Ilvm.conf file

3. faf BF =T

Ivconvert 52 —-merge 345} §7 A1§ 5o 2 AkS AP (L) EF0 2 W) o] =
o] 2HH P A2E EUE 7Y 7 A1k 29X Fov A2Pg o)d Yz Bl
G AYR EFE WPe 7 47 o] ZEdE 22 2Fe oF, ol ¥z, UUIDI} e,
Wero] A9 F9l Fok WiHe s 2 skl AAH AAE AL YA 1k gl ez §HH
) aFo] 47 F 1]},

2y yel 7} 5 Yol S Al Gk 29 Fow
B8 Fol AFF . A 2ol BHHH F FE 7
re Wee 7 deh

og N
xS
e
et
oX
]
&
Ky
M
SRS
S oy kl

2WAF BFEo Wy o2 ¥ 32 ~ YAk BF Replication 001/snap £ ¢/20 2 B3}
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# Ivconvert --merge vg001/snap
Merging of volume vg001/snap started.
vg001/origin: Merged: 100.00%

>R BF2 3P0

ol 1] .

# lvs -a -o +devices

LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
Devices

origin vg001 owi-a-s--- 1.00g /dev/sde1(0)

Ivconvert(8) =12 7 o] x|
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=] BF B AW EFS W Z20 XY 7+ dsr.

[ ]
W ZE) Y o] BFS LG G )5 Fo] 2EANHY 2 e 252 Y
+ g
[ ]
H ZZ G H 2R BFE A AT to]E] 5o § F2 Y FAE ALY
+ g

10.1. ¥ ZZ 8] XY 7] 2

Gl ge Hu 2E A 2dL E ZZu Y Z Ay FoA] A G 7 U= 5L A
gt
[}
77 Zzu] AL YA A BAG0] EFo] GFH BF ~EN I)E EFE ATH
1) f.
[}

W ZZH[ A2 b o]EE A Fol= Ee]F FARG 2|7 F 7 A= 6 2 EF 2E2A
L ZZHA GG 7 A= T & Fojdfe] ZE2H|A Y S 2T HE BFo] A= ALE
g mj7}A] S'FEHR] §] mjio) FHE Z 2R o] e Yo FL Il W ZE
B] A H FA 7} o 2] 7 A= F 7 ol o FAE FEolA Z2H] AT e

H ZH) g e 2§ BeH 2EE A& FiE st A6 o) 4 Folah of i $7)
5 7 gLk A FeA oo B2 FP o] H FL 9199 79 3o FFF 7
A #70 @G2 9o 2w ¢ H EL FHoZ 98 7 A&

ol & o] 1079 AL§ 7} A Ee] A o] Al T3l 100GB ¢ A 2H2 2 5= 79 2 A-&-2pl o
5 100GB 579 A| =002 ZA 5= &2 ¥ e 7 AT a5 Z-pol o AP 5= A 2227
I} opt Hal 2= oA X ot FEE YIE 7 gk
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1024 A Z2[AYdd B5Es )AL

=7

A ZZH)A G S AT P SRR EL RUHYFT AE T e 2] F7bo]
25 0] § 32 6 7R A o] T2 8.

22 H Zzi Y FAE A8 u2] B 717 o] Y],

[ ]

A8 TpEl BE 2EGARG 2 28] BFL HYE T A5,
[ ]

H ge 71y 9 E EL9 o] B N3 7 5]l
[ ]

bjo]E Q7 AlgS R gs}7] fa =] H oz AJFo g Tl 5 = Y A|2H2 Py
3l AFESFA] §& EHS Fo] BE HY A 2F A AFE )] 9l F2 vrelF Y.

gge # ZzuAgH 3 A8 FAH A B e

[

¥ ZZ XY H BF2 AE 7lsor Ba] BRI} R 99 o] sy J]E 2]
| 7} A oA ZZH| R Y EH AFE Tl EE] & 2B X} REEle FHE 7 Asy o o
& 5ol AL Al 1T E2]F 22X vt A1gslo] # Z2H] XY H 2 Ea]2] 10TE 44 51H
1T} 228 5 BFSAMST 7 27 ddd-.

[

H ZZH| XY H FA] F BFo] A FHE AsLZ HijJx] g ow A}g 3 Ao g 3 s]A]
gr41]rl. o] & 0], -0 discard v} £ E 34 glo] 3 A|AEH L vz 5lZ # ZZ v XY H =]
Yo fstrim & F7] X o2 AP s]x] FOH o] Al EH 2 EZXE G A 5}A FF
o}. o] 2 gt G- AA 2 AF& 81X Frjelx Al 7Fo] X o] e} Z ZH| XY H [ & TS ALE-5F
A H4

[

Al Tt ot Ba] & F7to] HEaix] Qe E =2 @ Fa]F Al§FS 2] g P of g
[

2 sko] Q= AU A| 2| o A] COW(7] 5 A] A Z9fo] =] & + &1
[

Hoje] B52 ofe] 71 A=y 7o Fe)E 5 o], HE AgA A EAHA s G5
o i 7] AEa] =] o] 9]2]o] Wi~ A sto] Al L] ],
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H]

Red Hat Enterprise Linux 8 =2] 2§ 74 4
10.2. ¥ Z 28] XY d =] BF Y¥
=2 EFS YYI T UAF
& FS TGl i ALE

H ZZu] Y H =] BFS AF&5E AL 5ol B AEZAE
HMEES Yyt A|=go] 2 FH dA =&z

o, @l ZZ o] H EF
of= gL gy 5 Qe
Ivcreate 5 % o] -T == --thin 52 A& 518 #l & = # BEFL 95 + 51l Ivcreate 3 3
o] oz #l F K BEFS FAN YT T el o] A= #

o] -T 418 AL apo] §e
Z A H 2] EFE YYo2 G BYL PG

u:lm
N
Ty
-

A1 27 AL
YA A8 &L LV 2

[ ]
EF Ias

g] .

1.
thin & 4%
# Ivcreate -L 100M -T vg001/mythinpool
Thin pool volume with chunk size 64.00 KiB can address at most 15.81 TiB of data.

Logical volume "mythinpool” created.
& o5} 2

Yy le 2 F 27]5 g s oF gl Ivcreate F 3 2] -T 58 o+F AL
#FS dFgdd. g

& . FFoz FolE O 2 SHgA YT F=

F7F ) E A& 514 thin & 715 7% Q4.
Ivcreate '3 % ] --thinpool mj 7] ¥ +F Al-&35lo] # S ¥ % Ao -T%
=] BF2] o] F& g5}

[ ]
47} &a] —-thinpool v 7] ¥ +Z AFgsla]w P4 59l #l = =
g1 ol of5 A 9 A= --thinpool wj 7§ ¥ & A5l =Z7] 7} 100M ¢! volumes 2572/
mythinpool o]2}= ¥ &2 4§ gl
# Ivcreate -L 100M --thinpool mythinpool vg001
Thin pool volume with chunk size 64.00 KiB can address at most 15.81 TiB of

data.
Logical volume "mythinpool” created.
[}
Z Yol gjgt ~Ez o] G o] A HHH, O FFL i Bl $HL A g3} ~EZ]]
=g YY &5 At g §F2 7 /]9 64 kB =Ez}o] =9} J= 27]7] 256 kB =2
g ¥ volumes 25 9] thinpool Z o] F o] X]°gH 100M ¥ &2 4§ g1jc]. E3trfc

001/thinvolumeo]zl:= 1T #l ZF &= A5 1]l
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104, 8 Tz AYE 2FEEF )44 L B

27 27 388 o5 7] 2= £ BF] F A A=A 13
A EL HE 5 A5

thin 25< 4§ g1

# lvcreate -V 1G -T vg001/mythinpool -n thinvolume

WARNING: Sum of all thin volume sizes (1.00 GiB) exceeds the size of thin pool
vg001/mythinpool (100.00 MiB).

WARNING: You have not turned on protection against thin pools running out of
space.

WARNING: Set activation/thin_pool_autoextend_threshold below 100 to trigger
automatic extension of thin pools before they get full.

Logical volume "thinvolume" created.

o] F¢ EFE Fur) 2 BFY Y 27E A G hE A5 2] FIF )N E

Al§ 3t A BFL HYE TE AT

¥ BFI AN EFL 2F Y52 H Ilvereate FF 9] -T 542 Al§
7] Q& = o A g

ol =27] ® 7}y =

O

# Ivcreate -L 100M -T vg001/mythinpool -V 1G -n thinvolume

Thin pool volume with chunk size 64.00 KiB can address at most 15.81 TiB of
data.

WARNING: Sum of all thin volume sizes (1.00 GiB) exceeds the size of thin pool
vg001/mythinpool (100.00 MiB).

WARNING: You have not turned on protection against thin pools running out of
space.

WARNING: Set activation/thin_pool_autoextend_threshold below 100 to trigger
automatic extension of thin pools before they get full.

Logical volume "thinvolume" created.

L] of § F7HE AE ] W 27 d EL vhEe] vl 100%FREE $4.8 A1§§]
.

# Ivcreate -V 1G -1 100%FREE -T vg001/mythinpool -n thinvolume
Thin pool volume with chunk size 64.00 KiB can address at most <15.88 TiB of
data.

Logical volume "thinvolume" created.
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>{E

e

J]E =g BFL W F BFo 2 vlglstal v Iveonvert B % 2] —-thinpool o 7)) ¥ +Z
ALg g 7]E =2 BFE ﬁ/ F EF9] velhlo]E EF S 2 ¥gts}z ™ --thinpool =
7N ¥ 2} g7 --poolmetadata = 7 ¥l +Z A}-& 3 oF g1/}

o2 oA oAl = EBF 2529 7] =2] & Ivl £ thin pool &2 Z W35}l 7]&
=2] BF Iv2 & EF 25 overcome 001 <] v E}l 5] o] E] E & © Z 55 thin pool £# 2] o
E}to]E EBHF o2 wagr.

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

=2 BFES N EEF T # F vgdolg 5oz Wasd
Ivconvert 7} g A o] ZH=2E FA5}A] @2 FTH=E Hoj2u 2 =2] BF

PECEYEEEDES

]2 o 2 Ivcreate F & r}2 3*4] o ujef thin 9] vjeld]o]E] =] BF9 Z7]F
.

I Pool LV _size / Pool LV _chunk_size * 64

2B I A W Fo gj et e F =2 =2 7] 7F Y= F 7 5ol Ivereate F F 2 --
poolmetadatasize vl 7] ¥ ~ZF Al-§ 5} < thin pool<] fjEl o] E] EF 9] 7]H 7S S&oF &
7+ etk # Fo] mjete o] g 2] ZFof X]¢ 5= 72 2MiBoj 4] 16GIB Alo]<] ¥9] ¢
1.

52 ol A oA thin F2] vl H] o] E] BF 2] | EZGE S By L 1ojF1 T,

# Ivcreate -V 1G - 100%FREE -T vg001/mythinpool --poolmetadatasize 16M -n

thinvolume

Thin pool volume with chunk size 64.00 KiB can address at most 15.81 TiB of data.
Logical volume "thinvolume" created.

3.
YHE W F 2 QW EFS g
# lvs -a -o +devices
LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices
[Ilvol0_pmspare] vg001 ewi------- 4.00m
/dev/sda(0)
mythinpool vg001 twi-aotz-- 100.00m 0.00 10.94
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104 A Z2u|AYH BFE(EFU)AA L I

rJ

mythinpool_tdata(0)
[mythinpool_tdata] vg001 Twi-ao---- 100.00m
/dev/sda(1)
[mythinpool_tmeta] vg001 ewi-ao---- 4.00m
/dev/sda(26)
thinvolume vg001 Vwi-a-tz-- 1.00g mythinpool 0.00

A A1 Ivextend FE & AFgSto] A F 27]E FHF T 221} H | 275 £Y

i g

QL

S

¥ 37 A BFL YY5l= &1 100%6FREE 055 A}-g&3}H o] g3 o] &

g .

100M 2 s--g3fof Z7]7F 100M 9] 7] # F2o] Z7]5 2F g .

Iy

e BEe o

# Ivextend -L+100M vg001/mythinpool

Size of logical volume vg001/mythinpool_tdata changed from 100.00 MiB (25 extents)
to 200.00 MiB (50 extents).

WARNING: Sum of all thin volume sizes (1.00 GiB) exceeds the size of thin pool
vg001/mythinpool (200.00 MiB).

WARNING: You have not turned on protection against thin pools running out of
space.

WARNING: Set activation/thin_pool_autoextend_threshold below 100 to trigger
automatic extension of thin pools before they get full.

Logical volume vg001/mythinpool successfully resized

# Ilvs -a -0 +devices

LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices

[Ilvol0_pmspare] vg001 ewi------- 4.00m
/dev/sda(0)

mythinpool vg001 twi-aotz-- 200.00m 0.00 10.94

mythinpool_tdata(0)
[mythinpool_tdata] vg001 Twi-ao---- 200.00m

/dev/sda(1)

[mythinpool_tdata] vg001 Twi-ao---- 200.00m
/dev/sda(27)

[mythinpool_tmeta] vg001 ewi-ao---- 4.00m
/dev/sda(26)

thinvolume vg001 Vwi-a-tz-- 1.00g mythinpool 0.00

28] AFgF: thin 3} thin 5 9] o] & vl 2/ 05 FF S AFE o o
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# Ivrename vg001/mythinpool vg001/mythinpool1
Renamed "mythinpool” to "mythinpool1” in volume group "vg001"”

# Ilvrename vg001/thinvolume vg001/thinvolume1
Renamed "thinvolume" to "thinvolume1" in volume group "vg001"”

o]F& ¥4 ¢ ¥ thin Z37 thin 255 gFolgjt .
#lvs

LV VG Attr LSize Pool Origin Data% Move Log Copy% Convert
mythinpool1 vg001 twi-a-tz 100.00m 0.00

thinvolume1 vg001 Vwi-a-tz 1.00g mythinpool1 0.00
X8 A thin F2 A A5} W ohg 582 ALE ]

# Ilvremove -f vg001/mythinpool1
Logical volume "thinvolume1" successfully removed.
Logical volume "mythinpool1" successfully removed.

Ivcreate(8), Ivrename(8), Ivs(8) ¥ Ivconvert(8) x5 2F 5] o] x|

10.3. ¥l Z 2 0] X JH AHAF BF

Red Hat Enterprise Linux= ¥ ZZH] ] Y H AP AF BF 2 x| ggi]). #l =z] &
=2 EF(LV)E Y. ¥ 23k —5?8 geEd EF574 Y 5YS . E52 5HFC
Z gY3lel, BFS 6L, EF olF2 v, BFS A A2, EF 2YAS vE T UAsY

.

27

2ELVM Agyi F 2 55 # BFF ofFdopx] 2 # 2 GAF BFL Fe|XAE9 &
oA X HA] s, 2 EBFL s} Fa2E =T oA vk Gy 55 of g
.

gaflof gk 27

]E YRS %7—5101 W g o b o] 57} HEH = Zp YAk s A 3RS &
s oot AP AEL thin LV 3*& € to]

L} #l TRy AYAEe F7HS YE 7 F5g ok thin LVe] =¥ AF
E 257 51/”/‘”’/‘*? sFLtof 375
23k A Y T+ Ao A7 =

7] wj#o] &5 3 ¢/t thin LVS] 2¥AkS YY1} o= &
WAk FZEE EZ% thin ZoJ4 F5d1 .
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ot 7 Q= B IR AFE AL s BE 79 EFA T]E ZHAE AIEE 7 sy . 28]
L} thin-snapshots = A}-& s}2] ¥ thin-provisioning-2- Al-&3f of g}1]t}.

W 2R BF 2)E AP 5 Yok YRS D2 F FP H F mE F
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WY EFS YY G o) BF9 27]5 G lA vl A L. size vf 7] ¥l +F =] g 5}
H Yy 5= Y ako] ¥l 2¥AF BF o] ofi] o] fjo]E]|E *] g3}« © thin pools A1-§-3}
A Gl o & Eof, e EFo] ¥ EF9 G-k Ivereate -
svirtualization/thinvolume -L10M & # 2 AFS J 41512 2]}

Wz YE g BF EE 4 Z2uAYH i BF d§ 4 AP YT 5 A
& A= A Zzu AP H =Y

.
e
H
o

N
oX
\O'E
iy
R
o2
&
o%
]
Mo
,
of
oot
N
X

A 27 A

[}
W ZzH| AP 2] 270 JYH] s r]th AT U] §L H Zzi A G H =] EiF
Y52 FETHAL.

23
[}
W Z2H| A Y H Y5 BFL Y g2 FFL ¥ Z2u)x Y H =2 25 8200
1/thinvolume 2] mysnapshot1 2 % ZZv]x] Q5 ~WAF BF 2 JyJli]r}.
# Ivcreate -s --name mysnapshot1 vg001/thinvolume
Logical volume "mysnapshot1” created
#lvs
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
=} 37
W Z2H AL A& ol 2B FIAI} 2EZ A FL R Y 5
715 A7) A Z e b §FL 6 FpE Aol F2 L Wl BF9] 275 FF
af= o g ot A oF &2 ¥ ZZH] A JH =2] EF Y FEoINAL.
[}

H ZZ) A Y e BFY 2YRE GG FE Ak ERuA Y5 e e 2
72 H Fol ZepHo] X Gomz g flio]ay Fh]r). g AL BFe 2 H F 7
oz of 2] 4 EZ A S sk BFNN AT ARG 7 ATk H EZH G H 2y
spo] Y59 ) 9] LEL By e 8 7] H§o]o]o} Filch.

ﬂllo

t}s& a4 o 4] = origin_volume o] 2}= &/7] H& H| &Y 2] BF ] ¥ 2H ¥ EFS Y
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104. A Z2H|AYA 25EFUH)ALE 2

g ol thin 29 AF BF 2] o] Z2 mythinsnap ¢/1]t}. z& 0}.2 =2] EF origin_volume
2 7]E ¥ F rfc001& A1 3)+= E+F Zasssd 001 <] thin snapshot volume mythinsnap </
9P gEo] Fd. #E -5'-,_ 2P BFI Y EF 259 2lo]oF gl origin =
2] BEES AN b BF 252 AF]A A L.

I # lvcreate -s --thinpool vg001/pool origin_volume --name mythinsnap

08 gae dYeto] A viA 2WA BFe] T i W Z2uAY SUE EFS YHD 7

# Ivcreate -s vg001/mysnapshot1 --name mysnapshoit2
Logical volume "mysnapshot2” created.

Al A W ZZH] A 2P EES Yol oS TS ARE e O

# lvcreate -s vg001/mysnapshot2 --name mysnapshot3
Logical volume "mysnapshot3" created.

W 2y sk =a] BF9] 2= mostly ¥ 319 95 EFL ZA g1

$ Ivs -0 name,lv_ancestors,lv_descendants vg001

LvV Ancestors Descendants
mysnapshot2 mysnapshoti,thinvolume mysnapshot3
mysnapshot1 thinvolume mysnapshot2,mysnapshot3
mysnapshot3 mysnapshot2,mysnapshoti,thinvolume
mythinpool
thinvolume mysnapshot1,mysnapshot2,mysnapshot3
o] 7],

[ ]
thinvolume 2 volume group Replication 001 <] origin £# ¢/1]t].

mysnapshot1 2 thinvolumeg] =¥ A9/ 1]},

mysnapshot2 = mysnapshot12] =y AF¢] 1] ],
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mysnapshot3 2 mysnapshot22o] = AF¢/1] o},
=} 37
F4y0] A HUT. 221}
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5 FZ
S FHR Y.
Gl e
[ ]
Ivcreate(8) o 72! = o] x|
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115, A2 By aate] =2 5 % A
2 FAE A

FYAZ 7 g5tk LVM2 SSDs} 22

L)
e

YL LVM 3=2] 7] 57}57]
of 7)) g .
e LVl 7

= o
=

o] BF
LVE 9 stz 552 A7) $18 o] 5LV

3}o 1/0 F¢]-2

2 Ao Al = M2 B o A] &
g,

L A g 2} =2] BF29] e F79 10 A Fggr] .

11.1. LVYM<] 7] 3 3y

LVMe- o531 22 S79 /¥
dm-cache
o] WS A5 O] WE EF A AT AFE S} o] E] o] A28 5= Qi) o] WAl ==
8l7] B 2] A S B YA g
Yoo

dm-cache mjA] == 7Y A] o] =2] BEF2 Y

o] HjA] == R 7] ]k FYA| g} O W2 EFL R7] S G 05 W 28] 2= oA =
oJplx 0 =z SSD F= ¥ 7 vl = 2](PMEM) t] ==

dm-writecache
= v

¢ fxz2 vpo] 2ol AT o WE B

ot
dm-writecache 4] == writecache %3 2] =2] 252 4§ 1]}

& 3 o] x| & FE ol A L.

o
=2

= e
A B = B 7] el XA 3t ] &2 lvmcache(7) &=

11.2. LVM 7| Y 74 245
&lef Z
3} cachevol 5= cachepoo

2] i B d Y-S B3 LVMS] o]
P E A 2] ZFE AT G A =] B
o] me} g

Arg 59l

2 w72 Yo =2 EFo =
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cachevol % cachepool 532 7|4 7% a29] v Ao )5 o2 5:79] AJo] & =1/}

cachevol £412 A} g5 W2 F3]= FJAJH Ho]E] BE BALE G 7] A= 2] st v e}
glo]E ZE=Z )&t}

cachepool 242 AJ-& 31w Wiz o] 3|04 7|AH bo]E] B2 HALE T 7] Ae]E 9
w el o] 6] & ] &8+ o= 941

dm-writecache 342 cachepool 7} & 315 %] gF51]f.

E YA LVME 25 Y 7Y 228 B 275 BY da) 3 F wE T 44 9
2 g fd =2 257 FATI.

11.3. i=2] EF ] 1t DM-CACHE 7§ &3]

o] FzJoJA]= dm-cache mjA] =& A}-& )0 =] BFoir] JdulF oz X & E = blo]gE ¥ e 5

A&

A Q% AL}

[ ]
dm-cache £ A}-&3d}c] £EZ Fojal= g =] BFo] A|2dd g&1]r].

gl =g] BFo] ZH BF 25 fast 25 FR]ox] AFEEHA L Eg BEFE FF

Z 3|9 cachevol E#2 44 gl
I # Ivcreate --size cachevol-size --name fastvol vg /dev/fast-pv
g g v o

cachevol-size
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cachevol Z&2] =z7] (4f: 5G)
fastvol
cachevol EF2] o] 2

vg

/dev/fast-pv

m= B 2] = (: /dev/sdfi)

cachevol 22 7] ¥ =g] BFo] (45} 7= Al Fg]d.

I # lvconvert --type cache --cachevol fastvol vg/main-lv

fastvol
cachevol E#2] o] 2

vg

main-lv

R

Nz Yy E FAE Gl

# lvs --all --options +devices vg

LY Pool Type Devices

main-lv [fastvol_cvol] cache main-lv_corig(0)
[fastvol_cvol] linear /dev/fast-pv
[main-lv_corig] linear /dev/slow-pv
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o] z} & Aa] oA E Eg3l 7]e} Al FH = lvmcache(7) =8 F o] x| & FZ 5 A

fo

11.4. =] 25 2] CACHEPOOL 2 A}-§ 5}o] DM-CACHE 7§ 8% 3}

o] A2 Z A& 5 A o] X AA IEFE o] E] 2] B2 AWHOE YH o O BFL
A Ez AT 7 A

A 27 A

[ ]
dm-cache £ A}-&3d}c] £EZ Fojal= g =] BFo] A|2dd g&1]r].

g =] BFo] £gH EF 27 fast 5 FH A A& HA &2 EFe] BFE Eg

w2 73] o cachepool 2#-2 44 gl

I # Ivcreate --type cache-pool --size cachepool-size --name fastpool vg /dev/fast

cachepool-size

A E 9] 27] (4]: 5G)
fastpool

cachepool £ 9] o] Z

vg

/dev/fast

m= B 2] = (: /dev/sdfi)
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cache-pool$- 4% & uj --poolmetadata 5415 A}-&
B9 1A E A Y& T Asr .

]

sfof & m e} o]

WAV & & 7]# =] EF ddslo 7| dS A Zg.
I # lvconvert --type cache --cachepool fastpool vg/main
o8 7& mE -

fastpool

cachepool £ 9] o] &

vg
EF 25 olF
main
8 =g BF9] o]F 9]
A 97

Az YYEH FAE G

# lvs --all --options +devices vg

Lv Pool Type Devices

[fastpool_cpool] cache-pool fastpool_pool_cdata(0)
[fastpool _cpool_cdata] linear /dev/sdf1(4)
[fastpool_cpool_cmeta] linear /dev/sdf1(2)
[Ilvol0_pmspare] linear /dev/sdf1(0)

main [fastpoool_cpool] cache main_corig(0)
[main_corig] linear  /dev/sdf1(0)

Ivcreate(8) =22 #j] o] %].
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Ivmcache(7) =22 7] o] X].

Ivconvert(8) &= %2 ] o] =].

11.5. i=2] E-FoJ tjj 3 DM-WRITECACHE 7] &4 3}

o] &3}o) 4] dm-writecache v <] =& 41§ 5}e] 2] E-F o 27] YO & AYE 7 A%

A1 25 A

[}
g 2] o] A=He A5,

X

dm-writecache = Al-§&3lo £ 2 =9 +

[ ]
¢ =g BFo] XFH EF 25 fast 5 FA A ALEHA P Fe] BEFE 9§
ol gzl
23
1.
rg =] 5ol &¥3d F¢ v EYstgi.
I # lvchange --activate n vg/main-lv
o #hE vHE O
vg
EF 25 o F
main-lv
8 =2] BF9 o5
2.

2 FR] o 4] H] 25 3] E cachevol 52 44 g

I # lvcreate --activate n --size cachevol-size --name fastvol vg /dev/fast-pv
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cachevol-size
cachevol Z&2] =z7] (4f: 5G)
fastvol
cachevol EF29] o] Z
vg
EF 25 o F
/dev/fast-pv
w2 B2 3] 7 Z(: /dev/sdfl)

cachevol 52 7] 2 =g] BFo dZ3slof 732 A=)

I # lvconvert --type writecache --cachevol fastvol vg/main-lv

fastvol
cachevol E#2] o] 2

vg

main-lv

3] =2 BEL G

I # lvchange --activate y vg/main-lv

off
=
rx
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vg
EF 27 olF
main-lv
@ =2 EF9] o]FYT
s 97

R EER e

# lvs --all --options +devices vg

Lv VG Atir LSize Pool Origin Data% Meta% Move Log
Cpy%Sync Convert Devices
main-lv vg Cwi-a-C--- 500.00m [fastvol_cvol] [main-lv_wcorig] 0.00

main-lv_wcorig(0)

[fastvol_cvol] vg Cwi-aoC--- 252.00m
/dev/sdc1(0)

[main-lv_wcorig] vg owi-aoC--- 500.00m
/dev/sdb1(0)

#e] A A E Egheh A f§-> lvmeache(7) =52 #] o] x| & FE 5] A L.

11.6. «==2] EF 29 7§ 6] &3}

o] A zJoJA]= Sl =a] EF oA T4 31E dm-cache = dm-writecache 7} 5 < v] &4 318} }.

A 27 ALY

2] 2l Ay o] 4 FH T
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I # lvchange --activate n vg/main-lv
g &< HEY

vg

main-lv

cachevol == cachepool 2 #< 2] gt}
I # Ivconvert --splitcache vg/main-lv
o8 e

EAS s

vg

main-lv
Ay o] B451H i) 259 o] F ]}
A5 24

w=e] BFo] ] o] g7 AdHA] F=A gl

# lvs --all --options +devices [replaceable] vg_

LV  Atir Type Devices
fastvol -Wi------- linear /dev/fast-pv
main-Iv -wi------- linear /dev/slow-pv

Ivmcache(7) &2 7] o] =]

olf
=
rx
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N =] BFS vgy3)slo] A LA &+ gl gt §Fo] gl Ivehange 3 9] -a 54
S A&t Y =] BFS FY A vjgygsiet - Qs

I Ivchange -ay vg/lv

KnativeServing change Wﬂt] 2L ALl BF 279 RE =2 2 E_g_ 43 ol Y] 5=
= HZY318 7 Qg o] EF 259 Y =] EFA Ivchange -agdFgS Y= A &
o gp1) .

2§ 259 RE =2 BFL NFYaelEs B8 §9L G L

I vgchange -an vg

BF 759 2 E =a] EF

o

I vgchange -ay vg
12.1. =2] 252 A5 v] 53} Ao]

_'E,zll 257 ].E z‘zl/t—l 5 = A]AEII.Q /x];do;/.h Eo}- _'Eg] R4 E’_Q'] o]u,'lE 7];3} X]._';:‘. :‘dx-l_&}_g. L,lE,lLbJ'JL/E}
/\E”(dEVlce La19] O]Hl] E)oj 4] G| & Al-§ 8 5= 1A Hu systemd/udev = zF F3] o tjs) lvm2-

pvscan A]H] =& J P ghj o). o] AjH] == o] Fo] X g H FXE g]+= pvscan --cache -aay device F

¥ AP g FA} EF 25 £l G pvscan FHL d 'S EF 259 HE Fa] BF0] A
o] =] AT o] AP FEL AT BF 2wl 2] 2FL BY AT
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of 2] 29| A5 HBYHE AT 7

\0'11'

/etc/lvm/lvm.conf 7§ 7} o A] O}& 74 58S Al

&

global/event_activation
event_activation 7} 8] &% 3} 5] # systemd/udev = A] = H -2 A Z5]= FoF of 2 E]
AEoz Y. BE Fa] BFo] ofF HA|HA 3L F¢

FolA B =] B FE
2] BFo] HEOE BYFHA FL 7 AT,

activation/auto_activation_volume_list

auto_activation_volume_list & vl ZZ 0 = 35l x5 g sl7} ¢FF 5] v]s+3s1d 1]
S5 =gl EFeZ HYslv BF 252 85 =8 EF2

r}. auto_activation_volume_list

= A5 FYF .

g2 FE A2,

of 2] gt 941 415 ol ] g A4 5 1f-§-2 Jetc/lvm/lvm.conf 25 7}

492 Fal. o] 2 Fal FY L o] BF

[ ]
/etc/lvm/conf 21 2] o] activation/volume_list 47§ 2
2 g 5 detlt). o] §HL AF§ = Wil 3 24 ¢ v &2 Jetc/lvm/lvm.conf 7

HY S FEI A L.

FY3} A1) 7] Fel2F gk o] Fe 27} 2] Bl hal 4
y35 54 Foll 252 AU

I
W
]
S
L
K
%

it
oy
Jo
oy
<
&
2
!

EFNA FY5 A FH71E €9 7+ A5

5o 2] BFS Yy g

QL

[
Ivcreate 5 % 9] -kn 5=+= --setactivationskip n 52 <] g
A3} AvH 7| E B Y5 e 5 5.
[
Ivchange % % 2] -kn %= --setactivationskip n 5412 ] g s}of 7] & =] ZFo] 855}
A5 7] v FYa e 5 e
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\OJL

Ivchange % % 9] -ky 5= --setactivationskip y 542 Al-&35}of F¢lo] 77 EFo djs)

23} 71575 04 BT 5 A5

we] BFd gje F¥3] A5 Fal 27 HFHAEA] Felsle H o5 A 2ol k YL EA]

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

standard -ay &+ --activate y 541 2] o] = -K E+= --ignoreactivationskip 512 Al-§35lo &8 H
k&yoz o BEL F4sle 5 L]k

Z|EHo Z H AP EBFL YYE g Y] A7 f&) Fal27F XgH o
/etc/Ilvm/Ivm.conf 72 2] auto_set_a ctlvatlon _skip &3 A&l A ® ZWAE EFoi] 7] gy
sl Ay ’é’%’-agﬂﬂoig’v’ﬁ,?!"'—/’:f

oS BES Y3 A7) Fal 27 dFd W 293 e EF5S Y.
I # Ilvchange -ay -K VG/SnapLV

o3 ¥ 8 Y3 A7 7] Fal 25 ALEHR F2 W 2P AES g
I # lvcreate --type thin -n SnapLV -kn -s ThinLV --thinpool VG/ThinPoolLV

AR =] BFA G435 A5 7] E A AT .

rlo

k]
I # Ilvchange -kn VG/SnapLV

12.3. 3*47 =2] & &

ey

4 5}

o2} z+o] Ivehange Y virtualization change '3 31 9] -a 542 Al &5}o] 3% =] EF9 =2 &

7 Y= Ao g + s
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Hy

4
A

=

CR

# 5 8}l = activation_mode vj 7j
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e =2 EFE 7Y

umo
frul]
=
e
sl

N
I
TR
Cliay
W on

Y|
il

complete
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1373 LVM F-=] =7 Ajo]

/etc/lvm/lvm.conf 5} ofjx] HE]E 724 51a] LVM 3] ZALE A o] & = 9l4=1]c}. lvm.conf 712] 9]
ZE = /dev O e Ea]o] F=] o]Fo] g+ Y= dEH o] 71ast F7 ZE oz 74 Hn, WA H 7}
2E Y E 58] o LE FF g

13.1. LVM 3F-=] ZE]

LVM &2 /dev t] g i=2] o) ] G & =73} LVYM v el o] o] E] o] T & &= F3 & 3ol g .
/etc/lvm/lvm.conf 7 ¢l o] HE]+= LVM Zl/a"} = Z 2] Z A o] ]}

e /dev O g £ 2] == /ete/lvm/lvm.conf 71 9] dir 7] 9 == x]%lfl o g E] 2] o] LVMo] & gLE/
E FEud. A g9 A2 FEH G olr, el 5§ E=r & A7) 2l £

5. LVMo] $4E 7e}5i71} 7] ignore) =] o] #-& elshis 259 A vIAl 37491t LVM
2 AE 7 A = FAE 51 € I

I filter = [ "a/.*/" ]
13.2. LVM g5 25 749 o

012 Aol = DEE AFE 5o LUM 272 Ao 5= B3-S 1ol 1],

71-%'

of 7] of] AJA]H U7 A= A =R o] FIF FA 9} o] E5lF] FA IR 5 Qo
o] A] Ao ?;/X*E/L AL e A] gL 7 Ast. o & 5o a/loop/ =
a/.*loop.*/ 2} & ¥ 5} /dev/solooperation/lvol1 3 2 =] g1},

Fhl
M
ol

o Fej= 74 FLK HE I} FHHA 2] dgo 72 FEHel BE 74
g

I filter = [ "a/.*/" ]
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137 LVM ] 270 A o]

[}
o} e« E8lo]Boj pjrjo] 7} gli= 3¢ ] 9L WA 317] 98] cdrom ‘g E A A 3]
ot
I filter = [ "r|A/dev/cdrom$/" ]
[}
o5 = BE FZ PJIANE Folel g2 25 BF JAE AAgH
I filter = [ "a/loop/"”, "'t/.*/" ]
[}
02 e E vE 22 9 IDE A2 E7}el 2 2 RE BEZ F3 2 A AL
I filter = [ "alloop|", "a//dev/hd.*|", "r|.*|" ]
[}

£} #E= A YA IDE Egfo] Hox] e 82 #7}eh2 thE B E 25 FAE AAF
.

I filter = [ "a|"/dev/hda8$/", "r/.*/" ]
13.3. LVM 55 ZE 74 5&

o] Apol A= LYM 271 G4 £ Aloj o= LVM §4] el o] 742 7 gl

A 27 A

A4 94 FE AE L F0) 5.

\?-L'.

/etc/lvm/lvm.conf 719 2 g 51| gk 2 x] FEl FEL g XE L.

n

--config 'devices{ filter = [ 3= ZE] FEl ]} 547 g7 LM 3 G L A& gt o =
B 023 g

I # lvs --config 'devices{ filter = [ "al/dev/emcpower.”[", "r].*|" ] }'
A #x] HE FHElL A& 51 = fetc/lvm/ivm.conf 7% 712 9] filter 5412 H 7 g1}
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3.
AFgele = Ea] BF B BF 250 e A 78T @7 FEE o] A=A el
.
I # pvscan
I # vgscan
4.
A B g Al LVMo] 8. 6t F3] vt ZALSL == initramfs 3 A] 2 g

I # dracut --force --verbose
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14%. =] 52§ 42 LVM &2 2§ 4353

14%. =2] EF 9 LVM F2] BF 753

A g ot

i)

N 2go] B 2] B0 Be G5 wE LVM FF o FoF Al 7ho] B snz Yol 27
Aol gge Az d] g Ao Ei A7

g
M o
¢
.3
N
B
¥
X
&
o
m&
at
NS
e
I
£

=z] BFo] A2E VM o]m|x]o] 2] BFo] EgHH F¢ SALE JuiHoz AAEd &
Shis A2 £2 BFS AAGAY AFEGA FEF G 221) F2E9] LVMo] o]z ¢ &
2] BFo BA 2l AL g7 96 135 LVM 94 =71 40] o AAE VM| £2] B
o] HF EAst= 75 o ¥FE )7 DEjE 7Y Frirh.

=2] BF ¥y EFa EFS A58 4 =] EFS =W oF & Q5] 22 pvcreate F F
2 =] BFJA YT + Ao BE =2 EFS A =S LVME 72y 513 H
/etc/lvm/lvm.conf 512! 2] scan_Ivs 2% 5412 scan_Ilvs=1. o]H =z] Z&F LVM F 3 ZHA
w138 LVM =] =70 Ao o] &3 gj = /etc/lvm/lvm.conf 7§ 7} o] =] He|E HFg& + AF
1 ct.

N~
Uy
X
&
&
&
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15%. LVM 25 40]

lEFoz B 25> 5 Fe] BF §E 2EgJo]ZE nA 51X G A} 22 3EY 7 F
of mef &2] g3 JIE& FFFH . o= dvt dg FF 9. pxecreate F 7 2] --alloc 21 +E 41§
5] H< H ,anywhere = cling ©] &5 & A& 5 At} Jvrgoz Jploje]o] FF Y

o v g YAl Yo E v EF GG X Faok S 5o G polvt B2 g

15.1. LVM &5 g5

rr
oy
Y+
e
oft
Mo
{
Ulo
¥
m
g
2]
@,

LVM o 4] 5}1} o] 2] =] B-Fo] 2] 37 992 55} 5
.

7 23] G957 Ge §7] 3§12 DA Fglo] 27 EE Y. JEE
o el 97 G W F AT G A IE Be] BF AF U ol P e
22] 33 gol v 2z Fi

2} 95 FAe A1F 97 FA(A% A%5)3E A Foto] ~alloc §HE AEle] A FH &

=

g 2 i’iﬂo}ﬂb} 5 =] BF £ EF 259 7By gYFUG. 4 FH) F
7293 ZJ,’OII mep 7ps ek o B ks a8 of 7h vl =g] BF e pd B =] ¥
| HE FEGL . F7ko] B B 23 F9 LVMS 02 FF o = o] F gt

A% H GG FYNAE =2 279 A WA =2 YIoF obt i=e] W9l E2]H A}
F4] w=2] 9] gl 91 5ha] oloF gt

2] BFE 2ol Yol re Yl A4 GG Algto] F7lo] WL E 2} SEapo]x &
& v]2] o] r=(leg)el S H 0= F&H1]h.

cling ] 25 A2 A8 st wl a5 oz 279 SEA] o]n] AF§ 59l k2] EiFol
A} §H 2] BiFg F|E =] ol Frpslok §iih 74 vl H T @F/cling_tag_list 7} 7§
oJH G JEEH B2} o] BF R i 79 F e #e] Bite] A LR IrH
L} o] 5 Fal AFE S (ol: B HN)S EFe Beld BF i) H2E Y BT
20z St 72 + st

2] BFES A Ei 2 s Frro] BaH 2} AEs X Ei vz o]v]x(leg)o]
Egdoz oz 95 Aol 481k
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15%. LVM &3 A o]

I&

Jub g AL T Y 2] BF U FLF LEANA 2] BF(F, E AE
o] &= p]2] o]nA/leg)el o]r] FFH 2] YL} EU o] BFEL FHE Bl Yo
A i)t

M

o] 2] fo]E]E 7]} 7] 9ol «=2] EFF A vle] 225 &5 g Yo g5 Py
Hx] 27 % glo]El o gjot O} E 2] BEFS Y gL/ o]H o] 7}5 51X &z
allocation/mirror_logs_require_separate_pvs % o 7] ¥l+7} 00 2 Hg=H 3¢ 227} o
oJElo] R = Fa] BEFS I T v

PN 2, © F et o El S 89 o, vt o] #G P2
allocation/thin_pool_metadata_require_separate_pvs > oj 7] ¥+ gtol] uje} oj2] 22 &
g3 S o 23 AFFL nF o,

GG 22 FFG 7 U= A AN Y FRFA U AV GG Y YA AEHA]
£ A9 FAE 22 BiFel £ Y SEeF)ZE WA spo] Hro] AolHE FfolE BE $Y

st

7 Ao

g 3 A o KnativeServing change 3 %2 A} 3fo] W73

27

GO H S g upaf o] Yo HFH o]0 FF o] g] # o]} F | o=
of= F-¢ ZE=9] g% vl o] vigd = gl lIf you rely on any layout behavior
beyond that documented in this section according to the defined allocation
policies, you should note that this might change in future versions of the code. <
E 5], 3G AT 5 Y= FYF 79 B2 3 Joo] I F FHF Y= F A
o] Hl Ee] BFS A&l F-F LVME 4] }IE sAg) 2 7} Ea] BF2 AFE 9
. G5 e 2oA = dG £ L A @2 G Aol BFo] fleth 5 =2 ¥
#o gjst 573 g o]o}2S = A o] 29 G Ivereate & Ivconvert G o] A|A=E
Fa WEsfof gl o] @A sHe 2k BAlof F-§ 5= B8 FHo] gojolLof ufa} 2
X FEZ LVME Y7 1.

ZA 2T} 5 Al HA S WAL e E FE o v §82 Folsle] u] 2 =

37
2 912 7 o

15.2. Ez] BF A g5 3=

pvchange 5@ & A& alo] a1} o] §o] £ BEFS] Al§ 15 g7 2] 93 Gl o] dge @
A8+ gr)oh 022 9 7o) YA} Ba] BF2 AAE 5 o 9] Bag 5 Agri.
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t}& § %2 /dev/isdkl o] Ee2] g ¥ FdFL 5/ &3F s
I # pvchange -x n /dev/sdk1

pvchange 33 9] -xy ¢1& AlE-51o] o] 5] 81X & AIAE &dd 7= Awt

15.3. CLING &5 § #:.2 Al-§3]] i=2] BF 3

LVM 52 335l= 72 Ivextend Z 3 2] --alloc cllng S L Ag5lo] 4 g g i’/’-ag =] g et
M”"L/Ef 01’3’4’,_ 7]E =] BFo] upx] o Al zH st Ea BFe UL LAY gg. ¥
7o g-7Fo] =513 gz EF o] fetc/lvm/lvm. conf oo Fojx]o] 9= F-2 LVMoJA] g 27}
2] B2F ‘E!é’floi 9l=x] 3}olsl2 7]= Extents} A Extent 7Foj] s g B2] BF g 25 F&41]dl.

EF 2 @sitel

o & Eo] G BF 25 U9 F Alo]E 7Ho v]gl Y H =] EFo] = F P =8 F
2 z& 9 lvm.conf 7Y

2 @site? b 2= b F o] WA H FAo e} o] BF 2
A T2 Fo A F T 5 s,

I cling tag_list = [ "@site1", "@site2" ]

~°.L
o
Y
%9
Ty
L
£

0}2 o o A lvm.conf 7} 9 & O}.2 L F 5
I cling_tag_list = [ "@A", "@B" ]

IEgF o] o o 4] E 2] EF /dev/sdb1,/dev/sdc1,/dev/sdd1,/dev/sdel,/dev/sdf1, /dev/sdg1,
/dev/sdg1, /dev/sdg1 , /dev/sdg1, /dev/sdg1 ,/dev/sdg1, /dev/sdg1 = +¥H EZF 25 taft 7| 4%
Yzl th o] 2 g Fa] BF o= AB 2 C e 27} X3 Hof Yzi]th ol Ao C o2& ALE A
823] vk LVMO) A] B 25 AL§3}of v]2]o] Al§ 8 2] B72 Hgar)s lgo] ZAF .

# pvs -a -0 +pv_tags /dev/sd[bcdefgh]
PV VG Fmt Atir PSize PFree PV Tags
/dev/sdb1 taft lvm2 a-- 15.00g 15.00g A
/dev/sdc1 taft lvm2 a-- 15.00g 15.00g B
/dev/sdd1 taft lvm2 a-- 15.00g 15.00g B
/dev/sde1 taft lvm2 a-- 15.00g 15.00g C
/dev/sdf1 taft lvm2 a-- 15.00g 15.00g C
/dev/sdg1 taft lvm2 a-- 15.00g 15.00g A
/dev/sdh1 taft lvm2 a-- 15.00g 15.00g A

ol& %S EF 27 taft oj«] 107]7}v}o] E rje] Y d EF2 Y4 .
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# lvcreate --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

o 8§92 o2l 912 2 RAID v e}t o] 3}9] EF o) AHEH = FAE How1 .

# lvs -a -0 +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)

I

=
F

rlo

iz ]2 g # BFo] Z27]& 33}y, cling &5
A 3}05’ oj2] Hz]x] 2 g3 oF g2 el .

o ﬂ[o

# Ivextend --alloc cling -L +10G taft/mirror
Extending 2 mirror images.
Extending logical volume mirror to 20.00 GiB
Logical volume mirror successfully resized

& gxFdo] §gL e} FA9 b 27} i Fo] BFEL Aol v]e] 7} FFHALL
S FHIL}. C B2} Y= Be] BFE FAF .

# lvs -a -0 +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)

15.4. 5] 25 A}-§-31] LVM RAID 2 B H E 7} 2} 4 5}

LVM RAID 7§ A o] ] 2E &5 3lo] 25 Z LVM RAID 5% o] & 35358 + 5]

PV(Ez] EF) b2+ =2 EF(LV) £+ EF 25(VG) vz Y], 3 g F o) mje} PV F4]
THHEZ LVMraide] 29 Aol 5 Gt 2E2/X 43S 0= Y2 52 F 7
gz E =] 1] c}(o] : NVMe, SSD, HDD). VGoj] &7}t & z} A PVoj 8] 2 E ] g 5}= # o] E51/].
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i)
T g

7]

o] Zz}oj4]= /dev/sda 7} SSDz} 52 718 8} 37 /dev/sd[b-f] 7} s}L}2] 7 E]{ o] ¢li= HDDz} 32 7} 5}
of i=2] BF o] HAE g 25 F7}g1] .

A 27 ALY

Ivm2 7 7]5 7} 4 4 5 o] 1]k,

PVZ A18 8 2z A S A& 8 5 ]t

o}

54

EF Ia

o
i

1o,
I # vgcreate MyVG /dev/sd[a-f]1
=2 BFo gj25 Fo1g o

# pvchange --addtag ssds /dev/sdat

# pvchange --addtag hdds /dev/sa[b-f]1
RAID6 =] 252 44 3]},
I # lvcreate --type raid6 --stripes 3 -L1G -nr6 MyVG @hdds

Mg YA F EF2 7

by

1y,

I # lvcreate -nr6pool -L512m MyVG @ssds
RAID6 E#£ FJA] sl == vlglgi]r].

I # lvconvert --type cache --cachevol MyVG/répool MyVG/r6

Ivcreate(8), Ivconvert(8), Ivmraid(7) & Ivmcache(7) =22 #] o] ].
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162 827t YELVM O HAE 7§53
16%. )27} = LVM 9 HAE 7735}

A2g) B BYH 2L LM E3 Aol & 25 Y2 JEE 7 =T LM A4 Bl25 2
788 7 Asoh

16.1. LVM 2 EFH E g 7

LVM 522 £ 3t £89] LVM2 A5 25254 o] A5 £0]H]t). Hlzi= B2 £F, 25
25, =] BFH L QHAE] Fe|AE 49 SAEO dFHL .

E]zi PV, VG = LV 915 o)l B &4 A HH T 2552 Bz bz 9 @ #7}
Aob Beieh, 2 2 BE 2] Sl e A 5o A F B e 9 A o4
of 251t

LVM & 2= Ff 10245475 9] #3}L J1] e}, LVM B) 23 3F0] =02 A58 = gl &1,
REDF H2E A GH 2 YIE FYFYD T B AZaz09_+.-/= 11 #& YT,

27 2579 QHAED 25 YT 7 ATk Bo] BFE BF 2Rl AAH G5 H2E &
Sk B2 2F 25 igo]H Y] YPE X ez &2 Bie] AAE u AH1

16.2. LVM &) 2 1} &
7.2 o= LVM 52 & 1} g ol By e 1elwt] o

@3

°
ths 3 & AHE ol o] database 5] 27} = B =] EHE Iy

I # lvs @database

[ ]
g 9Y

o

A1gato] €A G451 E sAE 28 Y

%y
N
=

I # lvm tags
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16.3. LVYM 2 B A E g 7 F7}

o] HzaJoJAl= LVM @ HAE g 25 F7}5l= B2 H3

w
L
Ry

A 27 ALY

Ivm2 575 7} A A5 o] A1

gli} o] ¥o] Fe] EF, BF Z7 & g EFo] Y¥FH .

QHAE 22 Yy sle]w LVM F o —-addtag 42 =711 .

=2 BFoA 8l2E w52 H 54EL pvchange F % o 3713 .

EF 2574 825 w52 M 542 KnativeServing change == KnativeServing
create g 3 o] 77} g

w=a] BFA g 2E P4 ste]H 54L Ivchange 5= Ivcreate 5 3l o] =7} g1}

16.4. LVM 2 B X E g 7 % #

o] dzloJAlE= LVM 9 BAE g 2Z A A5l= WS &5 g

A 27 ALY

Ivm2 575 7} 4 A5 0] A1,

=2 BF, EF Z7 £ e EF9 BAE gzl YYHU.
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1672 927 A= LVM 2 BA E 153}

QS HAE g 25 A} A s}2]w LVM 3 3 o --deltag & 57} g o}
Ez] BF A 825 A4 3}2] ¥ pvchange '3 3 o 542 F7FgH o

EF 254 g2= )4 512 ¥ net change 5+ KnativeServingcreate 3 % o] 54

=] BFA B 2E AA ] H 54< Ivchange = Ivcreate & 3 o] F7} gt

16.5. LVM 3~ E g2 39

o] A= FEH2E FHUA LUM EXE Bl28 § oot gy Ag ). 74 Felo] 5=
E 528 §9% + A5,

A|2H O] TAE o] 2L Mg 5] $2E Bl 25 X &0 2 g5 =5 tags 441 hosttags

7} E2E Bz0 tfa) 77} 7Y o] Y= FP G FY
o) 0 A2 B B e D Bl o) £ o] S

o Fof 14 U9 i} §EL FYtagl & JJ5l% FXE o] Fo] hostl 9l 79 tag2 & F2]
gt

rl

I tags { tag1 { } tag2 { host list = ["host1"] } }
16.6. H] 2 & A}g 5}o] =2] 25 84 3] Ao]
o] HAA & 5 =e] BF TG E2ENA G} sl 7 TN A Gl WYL

WULLIEI._

151



Red Hat Enterprise Linux 8 =8 2§ 74 4 33

A 27 A

[}
A&7} o] o] B 2] E w2 7] Ho FFa} S £ = BF Y

o] o] &2 E X Fe}7] Aol A&} Mol ol E BE K o]HEed 4P T
&1/ }].You can also link to other modules or assembly the user must follow before
starting this assembly.

o] g2z AFH 27 AL G| gl B¢ A A ZH FAL A F ).

23}

9 & Fo] 02 =L gy 3] 2 F(9: KnativeServing change -ay)°l tjj st ZE] ] &2 5} 55
$AE 9] n]Elh o] E] o] 4] database Bz 7} 1= 2] EF X BF 257 53] .
I activation { volume_list = ["vg1/Ivol0", "@database" | }

ml et o] E] Bl 27} G A| 2 H 9] TAE g 29 U A5} F-po vk A 5= B @* 9o

= 02 o2 Fe2He] BE A2gd 74 7Y g FEo] Y 3L 7 G A L.
I fags { hosttags = 1}

host db2 jJ 4] v} KnativeServing 1/Ilvol2 & &% 3}5}2] W 0}52 T+ 5} A 2.

ZF & 2H 9] ZE §AEA] lvehange --addtag @db21/Ivol2 = & & g} 1] .

o] &FHE AFE 2 B-F 257 MEFr] o] H to] EXE o] 58 X FaoF F1]h.
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17%4. LVM &4 3| 2
1773 LVM 74 s 2

LVM =722 41§ 3510 LVM B5 % 259 gkt 2AE a4 & 7 A1)t

17.1. LVMojjA] It gjo]E 45

LVM g o] o] i 2 555 iz 35 tF2 22 JY oz 82 788 7 A&

g WL AFEele] Thgket W Hlo]HE 4 #
£29] §4l 7L 3£0]7] 9ol v A7-E LVM G F7151] ). vs s& F7Fo}
H

FAE 5 7 1T o] Fof, o]H 3 ve] Hrf 477} 5§ F 1 TH(el: -

/etc/lvm/lvm.conf %4 51l o] 2= 7 A A] level %419 e =g 1) o] = ol
LVMe) 4] A28 2 z0] 4% 512 F A 3§ of.

FHE 022 YA gow njze] P e o] A|=H o] & HIA &e

0=
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I # lvmdump
FoF A 2E JHE EA L.

#lvs -v
# pvs --all

# dmsetup info --columns

\O'h

4

/etc/lvm/backup/ O] &l £ 2] o 4] LVM 1] El 5] o] E] ¢] m}x] o} v o] 2 AR}
/etc/lvm/archive/ o gl €] 2] o] i 75 Bl H-2 FAALg] o}

A 74 F 2 E ek
I # lvmconfig

/run/lvm/hints 7 A] 3}l o x] B 2] EFo] Q= FA 9 gZ=F ZolgrL]r].

Ivmdump(8) man page

17.2. 23 st LVM Z-X] o] oj 3t FH FZA]

BHFo] YAt o] 7 E Yo} bl E£0] Hie LVM BFo) gt FHE ZA T+ QFH

o 17.1. ¥t BF 25

of elo] 4] EF 257 myvg & Y= G F bt AABE T BF 15 AL
& QA e A5 Aol oo JHE £ 7 Ao,
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# vgs --options +devices
/dev/vdb1: open failed: No such device or address
/dev/vdb1: open failed: No such device or address

WARNING: Couldn't find device with uuid 42B7bu-YCMp-CEVD-CmKH-2rk6-fiO9-
z1If4s.

WARNING: VG myvg is missing PV 42B7bu-YCMp-CEVD-CmKH-2rk6-fi09-z1If4s (last
written to /dev/sdb1).

WARNING: Couldn't find all devices for LV myvg/mylv while checking used and assumed
devices.

VG #PV #LV #SN Attr VSize VFree Devices
myvg 2 2 0 wz-pn-<3.64t <3.60t [unknown](0)
myvg 2 2 0 wz-pn-<3.64t <3.60t [unknown](5120),/dev/vdb1(0)

o] 17.2. ==2] EF &7

of do) A= BF 2579 =2 BFo] dAste] 3 F bt dAAGI L FF £
o= Yo =] B o] EAHHT.

# lvs --all --options +devices

/dev/vdb1: open failed: No such device or address

/dev/vdb1: open failed: No such device or address

WARNING: Couldn't find device with uuid 42B7bu-YCMp-CEVD-CmKH-2rk6-fi09-
z1If4s.

WARNING: VG myvg is missing PV 42B7bu-YCMp-CEVD-CmKH-2rk6-fi09-z1If4s (last
written to /dev/sdb1).

WARNING: Couldn't find all devices for LV myvg/mylv while checking used and assumed
devices.

LV VG Attr  LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
Devices

mylv myvg -wi-a---p- 20.00g [unknown](0)
[unknown](5120),/dev/sdc1(0)

o 17.3. r]2] g€ =] EF9 oo 51

o2 A A oA = v] 2] JH =2] BF] 712 &7 3 F-7 KnativeServing s ¥ Ivs -7
gaje]o] §y 82 Hojs .

# vgs --all --options +devices

VG #PV #LV #SN Attr VSize VFree Devices
corey 44 0 rz-pnc 1.58T 1.34T my_mirror_mimage_0(0),my_mirror_mimage_1(0)
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i)
¢ g

7]

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

# Ivs --all --options +devices

VG Atir LSize Origin Snap% Move Log Copy% Devices

my_mirror corey mwi-a- 120.00G my_mirror_mlog 1.95
my_mirror_mimage_0(0),my_mirror_mimage_1(0)

[my_mirror_mimage_0] corey iwi-ao 120.00G unknown device(0)

[my_mirror_mimage_1] corey iwi-ao 120.00G /dev/sdb1(0)

corey 4 4 0 rz-pnc 1.58T 1.34T /dev/sdd1(0)
corey 4 4 0 rz-pnc 1.58T 1.34T unknown device(0)
‘ [my_mirror_mlog] corey Iwi-ao 4.00M /dev/sdd1(0)

17.3. BF Z5YA &8 d LVM E2] 25 A A

& 254 YolR] 2] BFS FYs9
I # vgchange --activate y --partial myvg

AAE =2] BFS el
I # vgreduce --removemissing --test myvg

EF ZF4 S8 H 2] EFS AN

\0'11'

o E = BFS AAT .

I # vgreduce --removemissing --force myvg

K8 A3l g2 5l = =2] BHF2 &2 A A o -7 KnativeServing reduce 392 FH =

&+ 2lg o

I # vgcfgrestore myvg
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72-%'

W EFL A A 5H LVMI A ¢S A= + futd

17.4. 72Hd LVM & 2] &2 vt o]l Z7]

2] 2 7o) BF 259 feoE Foo] d52 HolxA) A H = Z5 meoE Jeo] £
W2 ghor) =5 UUID7} Qs B2] B5E 28 5 g8 els 97 nAx 7} ZAF .

o

o] dapolj A= FEEHAY EYH ] BF HL ofF}o]H v gl o] HE 1.

@3

o] 2Fo] LgH BF 259 of7lo]H ujelt]o]E] 52 1]t} of7Fo] B H v et o]
gl 7592 /etc/lvm/archive/volume-group-name_backup-number.vg 7 Z )] &1}

# cat /etc/lvm/archive/myvg _00000-1248998876.vg

00000-1248998876 2 #¢] ¥l 5 = HIFU L. EF 2& 77} 713 g ni v 923 4.4
¢ wEp] o] 2 A g,

£2] 252 UUIDE Z51]o. 08 3y & & A g,

o] BFL Y

1y},

T

# Ivs --all --options +devices

Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.

of7}o] H wj e} o] E] B} S FAFg O EF 25 72 physical_volumes 4] o
Al id = g o] E-o] A g H ez UUIDE R .
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Ty

2 W @Y.

-—-partial 555 A}§-5}o] EF 2

# vgchange --activate n --partial myvg

PARTIAL MODE. Incomplete logical volumes will be processed.

WARNING: Couldn't find device with uuid 42B7bu-YCMp-CEVD-CmKH-2rk6-fiO9-
z1If4s.

WARNING: VG myvg is missing PV 42B7bu-YCMp-CEVD-CmKH-2rk6-fi09-z1If4s (last
written to /dev/vdb1).

0 logical volume(s) in volume group "myvg" now active

17.5. LVM E 2] E-F)JA] vElHo]E &

o] AR = EFAY A A2 wAH B2 25 nefHolEE Begn. B2 25 ne
o] g2 A By ete] Bl BFA Ho]EE Bre 5 Y]t

A‘;L 7]

LVM i=2] 237 35 A] o] A3}& Al=shx] ri A 2. Z2-H UUIDE =3 52
5 o] 5] 7} &8 H1 .

A 27 A

[}
FoE B2 27 el o EE FAAE LT A E U§-L FH LVM F2] 72 1]
e el o] E] 7] & F=} 442,

£2] BFoA nEp o5 E B

# pvcreate --uuid physical-volume-uuid |
--restorefile /etc/lvm/archive/volume-group-name_backup-number.vg |
block-device
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17%. LVM 24| | 4

7
2 LVM el o]E] ¥ vt HojRp Z 7]E fo]E] ¥ 9o+= gL o]
4#%?##

of 17.4. /dev/vdb19j4] Ez&] EF Z ¢

o2 ol A oA &=

o £4.2 Alg 5l [devivdbl §3]2] o] 82 Ea] BFo
g,

#o=Z X g

[}
FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk <] UUID
[}
VG_00050.vg )] Z¢gld meld)o]g FH = EF 259 71 F = of7Fo] H m el
o] 5] ¢ 1]},
# pvcreate --uuid "FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK" |

--restorefile /etc/lvm/archive/VG_00050.vg |
/dev/vdb1

Physical volume "/dev/vdb1" successfully created

7 25-9] v]elr] o] €] £ B2 1] o,

# vgcfgrestore myvg

Restored volume group myvg

E-A
=

S

2ol =2 EFES A g
I # Ivs --all --options +devices myvg
=2] o] A v]FY =] A5t qF U ge7 5.

LV VG Attr LSize Origin Snap% Move Log Copy% Devices
mylv myvg -wi--- 300.00G /dev/vdb1 (0),/dev/vdb1(0)
mylv myvg -wi--- 300.00G /dev/vdb1 (34728),/dev/vdb1(0)
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4.
2] 279 4 2HE 3] RAID?] 79 i=2] 252 4573 g1
I # lvchange --resync myvg/mylv
5.
=] BFS FYsgd.
I # lvchange --activate y myvg/mylv
6.
= z49] LVM w81 6] o] E] 7} 758t 7H& AR s B9, o] HAs Be] #7247
7 Ao AR o] E 7} A e o] E ¢ el 22 B 25 Ho]E s} YHE WE 7 3
#1] ). fsck 332 AFg 319 35 b o] E 5 478 5 5] o,
#s 2
[ ]
Y 2] 252 EA G,
# Ivs --all --options +devices
LV VG Attr LSize Origin Snap% Move Log Copy% Devices
mylv myvg -wi--- 300.00G /dev/vdb1 (0),/dev/vdb1(0)
mylv myvg -wi--- 300.00G /dev/vdb1 (34728),/dev/vdb1(0)
17.6. LYM Z g o 4] 27 vh& ¥

EF 259 FHAFEFES H9 LVM F 3L H i EH +5 2 A 2] Z vreg g sfo] AFgo] 218 + Q=
g2 A 3> g]]. of 7] 9= KnativeServingdisplay % tekton s Y]/} EgHg U o

WL g E A7 2§ 250 2] 97 JrT HH o 379 gl o Z 5 et BH Al
& 15 e 3o 2] E 2] BFES YY5E 2 5 087 gL 97 By e 7 AL

I Insufficient free extents

stElHl 25 27N AFE A1 e B B Fo & HAF Gk o= of § F7-)
. 28 02 37 9o & gl o] EFE YFHeE vE 5 Al
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1ok,
23
1.
BF 25N AE Tl e B2 97§99 75 Lo
I # vgdisplay myvg
o 17.5. B 257X A1 7Hset 33 F9
g E Eo] o EF 27l 87809 A1 Tl Ea] 3 GG o] AF.
--- Volume group ---
VG Name myvg
System ID
Format lvm2
Metadata Areas 4
Metadata Sequence No 6
VG Access read/write
[.]
Free PE/Size  8780/34.30 GB
2.
=2 BF Y. BF 275 vlo]E gl gg Fge =z glg g,
o] 17.6. 5 9o 55 A gspe] =] 2F 44
I # Ivcreate --extents 8780 --name mylv myvg
of 17.7. Yol =] F7+-2 A 517] 94 =] ZF 44
Ee BF 259 UrjA] ofF 370 WES S A SIER =2 EFS FdI TE UF
. o] & 50 g2 2
I # Ivcreate --extents 100%FREE --name mylv myvg
g5 94

237 250] o)A AFE = 7§ F ol g,
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i)
‘

7 a]
# vgs --options +vg_free_count,vg_extent _count

VG #PV #LV #SN Attr VSize VFree Free #Ext
myvg 2 1 0 wz-n-34.30G 0 0 8780

17.8. LVM RAID ZAj 3| 24

LVM RAID 3] 9] T} gdt 2412 s dsto] to]] 2 7& 79547} 3AE BratA), doe 34
g @A 7 ALk

17.8.1. RAID +=2] £ (RAID == g %)) A to] & Y& 2l

LVM2 RAID i=2] £ 5] tj st =2 g2 A5t RAID =22 v ¥o] 2= to]g @ 7
25 222 97 U o g el Z A AL,

23
1.
K AP G 2T G Z 2|20 A AFE-Sf= IO O] G F& Aot g ] .
RAID 2= R L T+ o 73} Z¢fo] He W z2}2 = /0= EF 25 vler) o]
E] Ho]E & OE I/OEF LVM =] o] A2 + Y. o] Z Q& ofZ LVM 2 ¢f o] =2]
3 7+ Ao, By a2 st 22E 399 V]2 A0 T 7 5]l
= YA 9l 4] Ivchange --syncaction '3 % o] 02 542 &7 3] .
--maxrecoveryrate Rate[bBsSkKmMgG]
o] ZE V0 FYES T T A=F FHo 7 H&S g E7- 9820
oz gFaE F9o] vl P gL,
--minrecoveryrate Rate[bBsSkKmMgG]
5 VO7} F =3O} Y= 3 POl = &7]31 Z9 9] VO] H £ A 2] dFS 7R H ==
H4 B7 ]2 4 g
Rate 78 mj & 2] 2} F=]o] ] 25 ¢ 2 A g r). GriAlE A4 Fowl $He
FA G =25 kiBE 71F g1 .
2.

EropA] g v geo] BUAE FA g .
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I # lvchange --syncaction check vg/raid_Iv
9o B E 77 A L.

I # lvchange --syncaction repair vg/raid_Iv

Ivchange --syncaction repair 392 Ivconvert --repair 2} ¢} 3 & < ot 7]
52 74 Ferid.

Ivchange --syncaction repair 22 v JojjA] Wl z2l.2 = F 7|51 ZF

2 At

Ivconvert --repair 219 25 %= o]2] = RAID =2] EF 4 &7
ol FJXE A 5} A L.

A Apg: 228 9ol ol e 1S EA FL

I # lvs -0 +raid_sync_action,raid_mismatch_count vg/lv

raid_sync_action &=l = RAID 254 79 5= dA) 5712 59]o] EA Gk,
o2 @ 5 e 7 A

idle

HE &5 ZFg o] A2 H (%S HY)
resync

ofglo] 7]} HE= vj{l Fol ¥ H7
recover

Hl & o x] ZF=] A
Check

array inconsistencies = #51]r}.

= A H
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raid_mismatch_count F =ojJ= ZA} ¢ o] BrAdH B X 7} ZAH ]

Cpy%Sync # == 573 299 Ay 82 ZA 90}

Iv_attr 9= 77} N EE AFFL . o] G2 HE 9= =z 59 SeNF EAF

g A EE AT,

m (mismatches):2 RAID =z] E & B A7} 15 Hefdyd. o] #xl+= 3
7 29] o] RAIDS] A7} AR 51X] = Z1& 7R oF F-of r/‘/%”—r":r‘

R (refresh):2 RAID Hj & 2] g=]o] 77} Bry gl o n] LVMo] gX| #]o]E< &
Fs ol FAE 2ejsir)ele A g o] Jad Ao 2 PFS< ey =8 F
MZ 23] GAE AFG T 7 U5 AL L] Jaot Aoz oy 5= FP
| & 2 A g o

N

a7

=
kia
{,}

‘mloJ

N

P4 8F U] & Ivehange(8) ¥ Ivmraid(7) i=-5 2 F] o] ] & F-Z 544 2.

17.8.2. LVM RAID o] 4] &5 &3]

RAID+= 7] LVM Bv] 2] 321 2 x] G ol LVM m] 2] 3 of] gl a3 ot FX]E A A 5] oF s} A1} o] 2] F &
2] &5 0] FEALUG . RAID W2l e &9 372 A% A9 7 251]1. 242 RAIDI ]3]
] RAID 3 <] 79 32 A A58 o e 52 RAID(<]: RAID69] 4] RAID5 = 3} 1} RAID4
iz = RAID59) 4] RAIDO):Z ¥ #l5}= Z o v] g1}

mjefx] Aot JAE F2 A A2 wAE Sl fl LVME AF-g-31H Ivconvert 5 3 9] --
repair ¢15-E Al-§-3}o] 15974 £FH 4] RAID E-Foj4 Had FAE wA e 7 5]

17.8.3. i=2] EF o4 &7 RAID 3] &

~

LVM RAID 55 9 #7F 4449l 2 7ol A1} 277} B4 e FAE 578 5 sl 4+ Joe 34

o] Bz Al 5 e
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A 27 A

[}
o) o] Y et FA7} o)Al AE FYr]Th.

RAID =7} Zgtd =] BHFS A2 ZF o

I # Ivchange --refresh my_vg/my_Iv
s 24

I # lvs --all --options name,devices,lv_attr,Iv_health _status my vg
17.8.4. i==2] EF o)~ &7t RAID F=] A

o] @Apol 4= LYM RAID i=2] 5ol 2] 25 o 32 s Ao §3E oA gl ch.

A 27 ALY

[ ]
2F 25 A8 FAE DA G 7 U= FEE o f §FE AT Ee] BFo] X

o] geri] .

o} dloj 4] RAID =z2] E#2 o537 ¢o] W] F ).

# lvs --all --options name,copy_percent,devices my vg

LV Cpy%Sync Devices

my_Ilv 100.00 my_Iv_rimage 0(0),my _Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage 0] /dev/sdel(1)

[my_Iv_rimage 1] /dev/sdc1(1)
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T g

7]

[my_Iv_rimage 2] /dev/sdd1(1)
[my_Iv_rmeta_0] /dev/sde1(0)
[my_Iv_rmeta_1] /dev/sdc1(0)
[my_Iv_rmeta_2] /dev/sdd1(0)

/dev/sdc FA] 7} & o3l H Ivs FH o] =52 o257 g5

# lvs --all --options name,copy_percent,devices my_vg
/dev/sdc: open failed: No such device or address
Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.
WARNING: Couldn't find all devices for LV my_vg/my_Iv_rimage 1 while checking used and
assumed devices.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rmeta_1 while checking used and

assumed devices.

LV Cpy%Sync Devices

my_Ilv 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] [unknown](1)

[my_Iv_rimage 2] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sde1(0)

[my_Iv_rmeta_1] [unknown](0)

[my_Iv_rmeta_2] /dev/sdd1(0)
3

# Ivconvert --repair my_vg/my_Iv

/dev/sdc: open failed: No such device or address

Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rimage 1 while checking used and
assumed devices.

WARNING: Couldn't find all devices for LV my_vg/my_Iv_rmeta_1 while checking used and
assumed devices.
Attempt to replace failed RAID images (requires full device resync)? [y/n]: y

Faulty devices in my_vg/my_Iv successfully replaced.

HE A 0 7o BY 9 FAE QA Eo] EFS TELE A Yot EH P o Ea
s >

T
I # lvconvert --repair my _vg/my_Iv replacement_pv
WA & A g =] BFS HAFE .

# lvs --all --options name,copy_percent,devices my_vg
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/dev/sdc: open failed: No such device or address

/dev/sdc1: open failed: No such device or address

Couldn't find device with uuid A4kRI2-vIzA-uyCb-cci7-bOod-H5tX-1zH4Ee.
LV Cpy%Sync Devices

my_Ilv 43.79 my_Iv_rimage_0(0),my_Iv_rimage 1(0),my _Iv_rimage_2(0)
[my_Iv_rimage 0] /dev/sdel(1)

[my_Iv_rimage 1] /dev/sdb1(1)

[my_Iv_rimage 2] /dev/sdd1(1)

[my_Iv_rmeta_0] /dev/sde1(0)

[my_Iv_rmeta_1] /dev/sdb1(0)

[my_Iv_rmeta_2] /dev/sdd1(0)

27 2570 A FAE AAE 07X LVM 5L Eo) ] 0771 g d FAE ZE
oL A% EA G

5 Z5 A At FAE A A g .
I # vgreduce --removemissing VG

17.9. 05 FZ LVM A o] tj 3 5 &

)
e
S
oy,
Ky
4
&3
%
ny,

5 72 2EHANA LYME AL§ 5= 3+ BF 25 Fie o] 252 4
7 g2 AR} EAE 7 g

9
e
=
=
of,
oY,
)
R}
o

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 ¢t F 9] EAE s F el LVMOA EAGhe o] 3 ojalaiA) A2 E 44 + &)

17.9.1. PV 3z F& o] =2 g/ 9]

Device Mapper Multipath(DM Multipath), EMC PowerPath 5+ Hitachi Dynamic Link
Manager(HDLM)$} Z+2 05 32 2 ZEgjo]s} A|2do] ~Ea)x] FJIE Aa]dl= 72 55 =a] 3
ZJ(LUN)<J bj 3t z} 3 27} o2 SCSI FA =2 5FF 1.

28 O3 g5 J2 L EQol= &S N FEo vjFH= A FAE Y. ZF LUNG = &
o5t 7] djo]E| E 7}e]7] = /dev O e Ee]of] o] 2] 7] 9] 3] =7} Yomz BE F o g
LVM mj e} 5] o] E] 7} 3= gF 1] .

F171. 42 OE gF F2 2ZEGo]o] FX] ojF o
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LUN< i gt SCSI A4 =

/dev/sdb 4! /dev/sdc /dev/mapper/mpath1 =+
/dev/imapper/mpatha

DM Multipath
/dev/iemcpowera

EMC PowerPath
/dev/sddimab

HDLM

oje] 4 == A2 LVM E& F¢ rlepio] e oje] ¥l Ro} FHoZ Mg,

l

s gAY e g F=
=90 ZAHE FIANE ZF Y FA g G F=9.
THE PV FZE HojF1]r.

g dAlNA = E5 FA I ED e FA o i e B Gzl

I Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/sdd not /dev/sdf

multipath -l 5 32 A}-&35}o] &% DM Multipath EZZ 3] Z 1} Fsl= F¢ Y8 g5 F=
w o 4] /dev/sdd ¥ /dev/sdf & 27 22 5 Q51

1A T8 AN GY Bl LVM 357 JARE S IS A b A
LVMalA] 5 5 500 0] 2500 B ol L1 S E P A eIt

WA A7} EAIHE LVM A 228 §AE e} 427} A& Fe5= 54 dE
2 9838 5 Yt e = 22 270 o e FA v G g5 F2 A gt 72 F =
2 FRIESLVME 74§t o] 2 5] F7} O o] 3 EAHA gar]h.

s d=29
HFEOs g2 gy

iy

= 34

iy

A5

=
=

<
ky

o

o2 A Aol = F 05 F2 Wel 7 FA sl F5H PV FuE BojFi. £ 22 2
S0 FAl 5 F 9] OhE F 2 ot T A2 D FA ol A

] 51

= O
v =
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Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/mapper/mpatha not

/dev/mapper/mpathc
Found duplicate PV GDjTZf7Y03GJHjteqOwrye2dcSCjdaUi: using /dev/emcpowera not
/dev/emcpowerh
o §g2 ST g0 b B G2 G e F5 2R 5. o] % F2
£ EF A 2H 0] Y28 3= gl FA o Y2 etrs AL o] gl LUN 54 = r]2]),

K250 A] o] H FA & A A s o} s}=R] BHYA BB Ff o] YL B gL
o] #AZ s d3s}7] ¥]3f Red Hat 7] = =] ¢l #+2] & A< A3
17.9.3. LVM F =] Z g
LVM &£ /dev O gl Ez] o 4] F X5 =703} 57 LVM v E}tj] o] E] o cfj oF & & F=] 5 g0l gl] .

/etc/lvm/lvm.conf 71 9 o] ZEl+= LVM2 A7 5l FR]E A o] gl

ZE = /dev O] gl £ 2] &= Jetc/lvm/lvm.conf 3 2] dir 7] ¥ =2 ] &= o2l g 2] o] LVMo] = g;/
= AE B2 AEe 9o Bz 7R FdAoln, el 5§ Ei=r £ AR} Fla] &
o LVMO] B A5 a1} A $ignore) o] ol e $pel s 252 3 vIA] S 72 1] h LVM
2 A HF A5 = FHE 51§ ]

082 mE §AE AAtahe BE 9 A E 74 YT

tllo
Mo

I filter = [ "a/.*/" ]
17.9.4. 25 PV 37 & W] al= LVM %] HE 9] of

)& Ao Al = B¢ LUN(Logical Unit)o] bj 3 of 2] 2E2]x] FzZ2 old] Byl 38 Fa BF
F2E WA= LVM 32 HEE Hojg1]g.

74 ol= E= LVMA] root & 277 U5 § =2 A7) = 22 5l = talo] Hel 72 el
oJE|E g ols}l= b E 29 2E FAE EtdloF g g F= FA 7]E FE2(:
/dev/sdb,/dev/sdd 5)E #2351 H LVMoJA] o} 5= F =2 FFA] XA o) A] 2z} 3743 djEl o] E] § <
=2 o]g ¢ FE PV F2E PAF 5 5ok

Zro

mlo
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o] e = 3 A s} = =a}o] H o] DM Multipath §-x] 9] = W x| 7 E] {2 5] &3]3 ot O}-=
BE FEHL ARF .

I filter = [ "aj/dev/sda2$|", "al/dev/mapper/mpath.*|", "r|.*|" ]

o] ¥ E= = HP SmartRegistryLogin 71 E Zz] @ 2= EMC PowerPath 3] Z 5] &3
v

I filter = [ "al/dev/cciss/.*|", "al/dev/emcpower.”|", "r].*|" ]
o] ZE= A viA] IDE Eejo] B B 0pF 72 §49 2E FEHL 5E g
I filter = [ "al/dev/hda.”|", "al/dev/mapper/mpath.”|", "r].*]" ]
17.9.5. LVM g3 FE] 74 2&

o] FzJoJAl= LVM 27 F=] Z o] l= LVM F3] ZE 2] 742 vl ]l

A 27 ALY

[ ]
A8 & §A e A EL Fo] g,

=3
1.
/etc/lvm/lvm.conf 719 2 =4 5}%x] &F7 =] FE FE L g A E L]l
--config 'devices{ filter = [ §=] ZE] FEl ]} 547 g7 LM 5 G L A& gt o =
=¥ s Zedo.
I # Ivs --config 'devices{ filter = [ "aj/dev/emcpower.*[", "r|.”[" ] }'
2.
A Z=] ] FE L A& 5FEE /etc/lvm/lvm.conf 73 712 9] filter 542 #HF g1}
3.
g SlEE Ba] BF Ei BF 250] §lE F9 A 7Y 9 FehEo] =X gl
=
I # pvscan
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I # vgscan

ARG A LVMo] 828 3]0t ZAFSHE R initramfs 52 4] 252 tp4] W=

w

1.
I # dracut --force --verbose
17.9.6. =7} 8] £~

°
1373 LVM =] =7 A of
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