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storage_volumes:
- name: barefs
type: disk
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roles:
storage_volumes:
disks:
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- name: barefs
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mount_point: /mnt/data
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mount_group: somegroup
mount_mode: 0755
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- hosts: managed-node-01.example.com
roles:

- rhel-system-roles.storage
vars:
storage_pools:
- name: myvg
disks:
- sda
- sdb
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volumes:
- name: mylv
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fs_type: ext4
mount_point: /mnt/dat
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o 4z =9 AZ4ste= b AHE-3t= Al ol = sudo A o] 5t

= TH=E ARS-ste] Fd ol & (o ~/playbook.yml )& 44 ot

o}
- hosts: managed-node-01.example.com
roles:
- rhel-system-roles.storage
vars:
storage_volumes:
- name: barefs
type: disk
disks:
- sdb
fs_type: xfs

mount_point: /mnt/data
mount_options: discard

ol gH S T AT AL ARHAJIA T FAT FAHCEZTE HEHA dFUH

I $ ansible-playbook ~/playbook.ymi

F7tE A=
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ 2]
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—
gl

Red Hat Enterprise Linux 8 =2] 2§

oX
Y2

_-—

2.6. 224 RHEL A 2] o] 89 Al-&-a}o] EXT4 7] A 28] A4 2 vl 9B

d A Ansible Z @ o] B2 Ext4 3t A| AE S WA v ESE 2B R IS 283}

A 27 A

o AEENEY#Y =22 FUYEYh

o g kEoAM Y HS AP T F A= AEARE Ao] mEd 2a0H ] dFY T
o ¥ ko AdZste ] A& sk Al ol = sudo A gke] lFH T

& TRl 2S5 AHg8he] 9 o] & 5H(el: ~/playbook.yml )& A4 ] T}
- rhel-system-roles.storage
- name: barefs

o}
- hosts: managed-node-01.example.com
roles:
vars:
storage_volumes:
type: disk
disks:
- sdb
fs_type: ext4
fs_label: label-name
mount_point: /mnt/data
Playbook-2 /dev/sdb t] 2~ = of] 3} A] ~6l-& A A 5 o
o o] %o /mntdata T El 2o B A 2E S J7H 02 v EFYTH
e U} A ~H) 9] g o] E-& label-name ¢} Y t}.
2. Eeol% TEL AP
I $ ansible-playbook --syntax-check ~/playbook.yml

ol gH S TN AT AL ARHAJIA T F AT FAHSZTE HIEHA dFUH

I $ ansible-playbook ~/playbook.ymi

F7tE A=
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ ¢]

2.7. 2282 RHEL A] 28] &3 &8 A} 8-3}lo] EXT3 3 A 28 AJA 4 nf o E
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2% RHEL A| 29 &3 ALg-slo] 22 2 E2]A] #=

>

o 2l Ansible &2 o] 52 Ext3 9t Al 29l S A StAL v Edts 2EHA A

o

48

o

Elch

A 27 Ab

¢ AES == Ay =5 S0 ASH

i}

o H koM ZH o RS AYL F A AHEAR Ao] == Rl JFYTH
B

o] AdA st v AHE- gt Al ol = sudo A gho] dF Yt

-

alle
FlJ

ZHl =2 A}g-6lo] S o] & 31 (d: ~/playbook.yml )& 4 A U T}

o}
- hosts: all
roles:
- rhel-system-roles.storage
vars:
storage_volumes:

- name: barefs

type: disk

disks:
- sdb

fs_type: ext3

fs_label: label-name
mount_point: /mnt/data
mount_user: somebody
mount_group: somegroup
mount_mode: 0755

Playbook-& /dev/sdb t] 2==10f] 1} Al 28-S A A gH o}
o =g o]E2/mnt/data P E 2ol 9L AN AH S FFEHCE pEEFY T
o u} A 2~H) 9] g o] E-& label-name ¢} U t}.
2. FYolE FES SIFYH
I $ ansible-playbook --syntax-check ~/playbook.yml

ol g TR AT AL ARHAJIA T F AT FAHCEZTE HEHA dFYT

$ ansible-playbook ~/playbook.ymi

F7teas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ 2]
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Red Hat Enterprise Linux 8 =2] 2§ 4 4 &<

2.8. ~x2x RHEL A 28] & 3+-S A}-g-3}o] LVMO| A] 7] & 51 A <€) =17

3

o A Ansible Z 8 o] 52 2E 2] X] RHEL A] =8 &5 %

12

g3to] B Al 2" o g VM = B =

712 zA 3T}

A 27 Abg
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EEANM FHo RS AI T F A= ARRAR Alo] mEo] 2adH o] s

=0 A5k o) AHgsh A4 ol & sudo A go] AU T

o ZE =S ALg-ste] F o] 8 vt (<l ~/playbook.yml )& A3 A g o).

- name: Create LVM pool over three disks
hosts: managed-node-01.example.com
tasks:

- name: Resize LVM logical volume with file system
ansible.builtin.include_role:
name: rhel-system-roles.storage
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

o] Playbook2 Th-3} 712 7] 3 Al 2Hl o] A7 5 24

e /opt/mountl o nl £ EH mylvl E-F 9] Ext4 3t A 28 2 10GIBZE =271 & 24 Yt}
e /opt/mount2 o] r}-&EH mylv2 £ F o] Ext4 5} A28 & 50GIB2 27|15 =4 Yt}
ol s &S gy

I $ ansible-playbook --syntax-check ~/playbook.yml
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27 RHEL A| 2] Q&5 AHg-5te] 22 2 E A A
I $ ansible-playbook ~/playbook.ymi

F7tE A=
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ ¢]

2.9. 225 RHEL A| 28] 32 A} &3] A~ 25 A A

o] Al = oA Ansible Z o] 52 AT FUT o] FeolH2 7] v WE A st £5 A
AN ¢t BFS AYAY 2 EFolfle A &g 2F e st vl 2EHA 92 4§ T

REEEP L
o AEELE W RYY L= FuAaU
wEo A ZHo]Be AW 5 YE ARAR Ao mEo] 2alE o} dHUT,

o A4S

-

+ Hl AHE-sh= Al A ofl = sudo A gko] A F Y T

= TR =E AREste] Fd o] & (4 ~/playbook.yml )& 44 ot

roles:
- rhel-system-roles.storage
vars:
storage_volumes:
- name: swap_fs
type: disk
disks:
- /dev/sdb
size: 15 GiB
fs_type: swap

o}
- name: Create a disk device with swap
hosts: managed-node-01.example.com
= Ao AUttt 2EFA e disks: £4 ol Vg E
T

ol HHLS TEW HSI AL AEHIJA T F8 TS ZHREH HEEKA] EHFYTh

I $ ansible-playbook ~/playbook.ymi

= 71 1 2 2
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T/TH =
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ ¢]

2.10. 2292 RHEL A] 225 o & Al-8-3}] RAID £§ 4

= kil
RHELo A RAID B§5& AT &

/\EE];(] /\] /\Eﬂ Oﬂ-dl—g }\]__g_fg]_
& N
6]—0” ULH] RAID = E'E'I‘E ?-}\5] ?:11-]’] q

Red Hat Ansible Automation Platform 2! Ansible-Core & A}-8 3}
AFUth v ) HE5 S AL-L-31o] Ansible Z o] 25 YA &Fo] & A}

.
L E S A2 A U ATE Z7}5= A9 7ho] EA AFSto A
g o = =l

) o8& o = Yol 54 43
A9 AHUTh g Hlol B £4S WA S H Belo oM 54 2z ol F
2 Abg 5 PR A 2

AP 9 A

o AEZ = YW AYY ==& FHAFYTH
rEA EY RS AT F A AHEARE Ao == 21050 dFY T
rEo AA s H AHE-sHE Al A ol = sudo A gte] Ut

& Tl =5 AHE st S8 o] 5 9t (4 ~/playbook.yml )& A4 ]t}
- name: Create a RAID on sdd, sde, sdf, and sdg
ansible.builtin.include_role:
storage_safe_mode: false
storage_volumes:

o}
- name: Configure the storage
hosts: managed-node-01.example.com
tasks:
name: rhel-system-roles.storage
vars:
- name: data
type: raid

disks: [sdd, sde, sdf, sdg]
raid_level: raid0
raid_chunk_size: 32 KiB
mount_point: /mnt/data
state: present

2. Edo| B TS FAF Yk
I $ ansible-playbook --syntax-check ~/playbook.yml
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I $ ansible-playbook ~/playbook.ymi

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file
e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ ¢]

e RAID #32]

2.1. 22214 RHEL A 28] & & A}-8-5}] RAIDZ LVM 2 77
’\EE]X] A 2~8 & &9 A}8-31H Red Hat Ansible Automation Platform&- A}-83}o§ RHEL | A] RAIDZ

LVM Z& 748 5= A HFUth ALE 7H5 38 v 7)) =2 Ansible 2@ o] 52 4 4 3lo] RAIDZ LVM &
?-/\4 S /\ ol /~1,] 1;}

A 27 A

* AEE ==Y ALY =25 TV AFYT

o HE oA FHOIES APT F A AR Aof o EalE o] dFHT
o ¥ ko AdZdste v A& sk Al ol = sudo A gke] lFH T

L ths SH=E AFS-sto] F8 ol &5 3 (4] ~/playbook.yml )& 44 ot

- name: Configure LVM pool with RAID
hosts: managed-node-01.example.com
roles:

- rhel-system-roles.storage
vars:
storage_safe_mode: false
storage_pools:
- name: my_pool
type: lvm
disks: [sdh, sdi]
raid_level: raid1
volumes:

- name: my_volume
size: "1 GiB"
mount_point: "/mnt/app/shared"
fs_type: xfs
state: present

RAIDE A}-g-3lo] LVM Z2 A A a2 ¥ raid_level o 7] ¥ =5 AL-&-81o] RAID -3 %] A &l of
Fyh

19


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_storage_devices/managing-raid_managing-storage-devices
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/automating_system_administration_by_using_rhel_system_roles/assembly_preparing-a-control-node-and-managed-nodes-to-use-rhel-system-roles_automating-system-administration-by-using-rhel-system-roles

ol HHLS TEW HSI AL AEHIJAT F8 TS ZRE HEEKA] EHFYTh

I $ ansible-playbook ~/playbook.ymi

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file
e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ 2]

e RAID #3g]

2.12. ~e24 RHEL A] 28] & &2 x}85}o] RAID LVM 2§ ¢ ~Eglo]= =1

7] 77

o2l ) A2 o188 A b Red H

LVM B-F 9] 2EZo|x a7 &
o RAIDE LVM & A3 4= 54 E}.

t Ansible Automation Platform-& A} &3} RHEL 9] 4] RAID

Q

-1
o 3
et

),

A 27 Av

o NEE =Y P w2 s
oA ZHo|He AW 4 YEAEAR Ao mEd] 2aAH ] A&y

wEo] Ak o) AHgsh A4 ol & sudo A go] AU T

= TH=E ARSste] F8 o] & (4] ~/playbook.yml )& 44 ot

ot
‘ - name: Configure stripe size for RAID LVM volumes

hosts: managed-node-01.example.com
roles:
- rhel-system-roles.storage
vars:
storage_safe_mode: false
storage_pools:
- name: my_pool
type: lvm
disks: [sdh, sdi]
volumes:
- name: my_volume
size: "1 GiB"
mount_point: "/mnt/app/shared"
fs_type: xfs

20

T AFU AFE 7He @ v 7) M52 Ansible Z#] o] & A A 8t


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/managing_storage_devices/index#managing-raid_managing-storage-devices
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/automating_system_administration_by_using_rhel_system_roles/assembly_preparing-a-control-node-and-managed-nodes-to-use-rhel-system-roles_automating-system-administration-by-using-rhel-system-roles

274, RHEL A1 28] 9 &2 Abg-3le] 22 22 3]

raid_level: raid1
raid_stripe_size: "256 KiB"
state: present

o YHe TRE PFHT FRAYAT FEF FHORTE nEsA ey

$ ansible-playbook ~/playbook.ymi

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ ¢]

e RAID #32]

2.13. 2g24 RHEL A 28] o &5 AF-&8lo] LVMA A VDO £F 4= 3 55
A A
of| 4] Ansible Z ] o] &2 VDO(Virtual Data Optimizer) & A}-& 38} 2E 8] X] RHEL A] 2d] 982 2] &3}
o] LVM(Logical Volumes) 9] st 5 2 5 A AE A s o

= 1

22 A Al 2" 9L LVMVDOE AHS-sl2 2 23 3t 857 4=
AHEE S A F U T

e
ol
1
2
X
i

A 27 Av

e ANEZE w4
=T A S o]BS AT £ ALEAR Ao =Tl 2 120E o] gl& T

wEo] A5k o) AHgsh A4 ol & sudo A go] A T

= TR =E AREte] Fd o] & (4 ~/playbook.yml )& 44 ot

hosts: managed-node-01.example.com
roles:
- rhel-system-roles.storage
vars:
storage_pools:
- name: myvg

o}
- name: Create LVM VDO volume under volume group 'myvg'
disks:
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- /dev/sdb
volumes:

- name: mylv1
compression: true
deduplication: true
vdo_pool_size: 10 GiB
size: 30 GiB
mount_point: /mnt/app/shared

o] A A P L FE A A ZL trueZ A F o] VDO7F AL H =2 A F ) TS A=
ol gt v /M) AHEH S AT .
o FTEAA = 2EYA EFALH TEHOHE S5 A A= d A-&gYh

o UFe 2EIX BF AGH UCEHE FHote] o e 2EX §FL TEE U AL

gy,

vdo_pool_size= E-Fo| Ao A ALE-5tE A A 27 S A A Gt VDO EF o] 714 =7)
E=size v/ HSE A FH U o

o HYE TRV AFHT FRAJAA W FET FHORRE BE}A gETh

I $ ansible-playbook ~/playbook.ymi

F7tEas

e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file
e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ 2]

2.14. 25 RHEL A] 28 989 A}8-3}o] LUKS2 &3 3l% 2§ A A

storage ] &3 Al-&-31o] Ansible Z @0 85 A3 ste] LUKSE 53td B3 AL 7+ S+
F4th

A 27 Abg

o AEE == A8 == FH ALY
o Pl oM RS AT 5 3= AHEAR Ao] o] 21l E o] 9l T
o o) o] A E Ul s A% o sudo Aol YU

A

= TR =5 AREte] Fd o] & (4 ~/playbook.yml )& 44 ot
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o

ol\

2% RHEL A 228 9} &2 ALg-3to] 22 2 k2] A #]

- name: Create and configure a volume encrypted with LUKS
hosts: managed-node-01.example.com
roles:

- rhel-system-roles.storage

vars:
storage_volumes:
- name: barefs

type: disk
disks:
- sdb
fs_type: xfs
fs_label: label-name
mount_point: /mnt/data
encryption: true
encryption_password: <password>

encryption_key ,encryption_cipher, encryption_key _size , encryption_ luks ¢} 7+ t} & <
ST E FdolE Fdd F7HE = AFHTH

2. Edol% TR FAF

$ ansible-playbook --syntax-check ~/playbook.yml

ol g TR ASTE AL ARHAJIA T F AT FAHCEZTE HEHA dFHH

I $ ansible-playbook ~/playbook.ymi

L a3t dEE gyt
# cryptsetup status sdb

/dev/mapper/sdb is active and is in use.
type: LUKS2

cipher: aes-xts-plain64

keysize: 512 bits

key location: keyring

device: /dev/sdb

2. A LUKS ¢+33std E55 Iy
# cryptsetup luksDump /dev/sdb

Version: 2

Epoch: 6

Metadata area: 16384 [bytes]
Keyslots area: 33521664 [bytes]

UulID: a4cbbe82-7347-4a91-a8ad-9479b72c9426
Label: (no label)

Subsystem:  (no subsystem)

Flags: allow-discards
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Data segments:
0: crypt
offset: 33554432 [bytes]
length: (whole device)
cipher: aes-xts-plain64
sector: 4096 [bytes]

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file
e /usr/share/doc/rhel-system-roles/storage/ t] 2 £ 2]

o |UKSE Al&35l] B2 A 2353}

2.15. ~x9x RHEL A] 28] 312 Al 8 5le] T 2E g7|2 MEg= 13
o Al Ansible Zd| o] 52 2E A Al AE JTS Aot =2 A BFH(LVM) 825 2715 9 &
Azle] WMiEEE HAD F AFUT

AR 27 AH

* AEE ==Y ALY =25 T AFYT
o dz oA EH o) HS AT F UE AHGAR Alo] mEd] 2alHe] gyt
2]

o] AAsE U AHEa= Al A ol = sudo A o] Ut

& ZH=E A&l g o] & v (9 ~/playbook.yml )& A A g+ T}

roles:
- rhel-system-roles.storage
vars:
storage_pools:
- name: myvg
disks:
- /dev/sdb
volumes:
- name: data
size: 60%
mount_point: /opt/mount/data
- name: web
size: 30%
mount_point: /opt/mount/web
- name: cache
size: 10%

o}

- name: Express volume sizes as a percentage of the pool's total size
hosts: managed-node-01.example.com

mount_point: /opt/cache/mount
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o] A= LVM BEFO A7 E = A7) RS2 AAIYUL o EH oS3 25U
60%. == ALE A7 oS 4 e 3y A 28 9] A7)(o: 10g == 50GiB Yol A Z A7) 9] W&
2 LVMEF 2712 AT = dFUTh

2. Zao|® TR L FAFUT.

$ ansible-playbook --syntax-check ~/playbook.yml

ol g TR AT AL ARHAJIA T FAT FAHCZTE BEHA dFUH

I $ ansible-playbook ~/playbook.ymi

F7tEas
e /usr/share/ansible/roles/rhel-system-roles.storage/README.md file

e /usr/share/doc/rhel-system-roles/storage/ t] @ & 2]
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22 BFo] A tlA3 FXE ALt A4S vl 23] 3hE A o] B o] glojof gy th ECDHE t] &=
el A o] A9 HE] A IDEECDHE %4 cfdisk ™ 3 2 AH8-3lo] Ox8e & A A Hojof Ut Ea] EFd
AA 923 ZAE AHSshE A5 H 230 EA ol £l §lojof Futh. 71E el A H ol &S AHA
slof gty 28 ¥ slF H =30 2E HolHE aH o2 AA gt delete fs -a
<PhysicalVolume>' % & root2 Al8-314] 7] FHE] A H o] &8 A AT 4 AHFU o

h)

1. 58 EF 718

3A2 22 BEO= 27135a R A% 7hztolol o] M AP T - LM Foj2e
Ut

ol iz
=

<

LVM o] 22 224 4o 2ule A 9 42 4% AT dol o] A=A &
 LVM AR & 28] Fol Al=dlolq 2143 &ao) me} AR T A o] 52 WA 4 AFUh
LVM g0 22 AR5 Ze) 28 AN A% 428

LVM go] 22 X & LVM B2 2§02 Aaghch of 7lo]l = 2 252 UUIDY ¢ <]
olE7} FX) ol AZE AAE 7I=SFUh

/1BAH 0= LVM ol 22 5 vix 512uto] = AEjo] vl X guth. 23] 252 A4 Y v A
& 47 AE F shpe] 2 g WA sto] o] 1B AH L PolZ  AxUTh o S Fal LVM 25
e Beg A ol A e AgAst AT 5 A&

e

t52 LVM vl gtel ol g & A8 o

LVM w gl o] g ol = A| 2] 9] LVM £F 259 748 Al Z 17 £3H o] dHFUTh 718
Aoz FAT vgtolg BAIR L BF a7 U9 RE B8 2F 99994 X184 LVM
W etd ol el = 2o ASCIIZ A Zg Ut

A7 LVME 218518 7 23] 250] 0,1 £ 2710 $AS vetulole BARS A4 5
95th 712542 1 copydUith. Bel 2F1A vetdlole BAHE £8 T4 A U5 9
2 WA 5 AHUTH R WA BARRS FR) AR Fio] 44 do] i uz Aol A4
Uth 5wl Aol 1t A% AR o ol A HUTh o=@ 23 o2 U2e] A4 ste] o
23 A% R e 9L 52 Yol 29 FX ol g vEHolE o] F WA HARS

sal Vg olH g 278 5 gy
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3% LVM &3] 2F 37

& tholo] Tl ol A & LVM 2] 259] glolob2-2 RolSUth LVM o] 22 % vl Aee] 9,
et ol e Qo 7 Fol FH oA AL 7Hsd F7ko] ST

Fx

Linux 712 9 o] FA] Avlo] A ME = 5128l0]E A7]2] Ao 7 7HFEH Ut

a9 3.1. £8 EF dololx

Physical volume layout

—,

Physical volume

LVM label (second sector)
Metadata

Usable space

N AN

tj2ze) o vE A

3.2. g 239 o2 v

LVME Abg-3le] T2 shel Mol A PV(Ee] 28)8 44 5 duth
et e ol f% AA U2 LM B2 2Fo2 ol 2t v BE AL A4 sHE 2ol B4

U,

2 Aoy

7t AA 2327k kA SAHA A 279 stEdolE FA 5= Aol ¥ eyt 53] f==
7b Asshe B¢ 2 du o
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Red Hat Enterprise Linux 8 =2] 2§

o_>L’,
p =)
r' dj
Ac)

35 AA

LVMo A = 7 7l ¢] &2 EFo
ol 4% =49 ‘3]’\3011 A

FUT el v sziel Ak LA F & G 7] 4
)
34 g2 stedel 9+ daUth

EctolRE toe] B S AR 2 Edko]xs} B ]2
SERIE R wgﬂx} 3 %ol AshEuth
RAID 558

LVMol A = 5 719 22 2F°] $2 8 A A=A &AA T F flsyth F 79 22 EFl
LT FA O RS W RAID =28 252 At A5

~E—O
sH ARl E4E F dFU

AFFAE AW U22E e LM Be] 2F02 Paslol st 49 54 43 248 5 9
iy, o ol Aot AL AN 1% A1 & VM 15 5 2 el alol 2 348105
FHOo HolHE o Falol &+ AFUTH B vl ¢ 2 27} 3 Be] BHO Tl o] g 2
§ 5 A stel U azE Easlol Gtk s o] T o4 27 oS shel Aol w Sl
2F 2% Qe U2a Y AL 2ES ANY W =2 2Fo) XF T He AL ARl oF Fuith

LVMolA = £ H A &2t AHES &8 &

oz AYsAT AT glo] PV Yot Aol
E 89 A BRNA BA/L BT S gorn 9 qaa RS A s Aol T e
S AAE A2 AL 753 Ao =2 A5 3 “afo] B A&} A] PV o] 28 Bol& 4 g

3.3.LVM =3 &5 24

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

o] Az} A = /dev/vdb1,/dev/vdb2, /dev/vdb3 & A 2~
t}.

oA AHE 7He @ 2R A AR = 2AHY

A 27 A

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

pvcreate o] o7 XA X

HU
>
o
o
2
2
)
e
SE
mlm
filo
o
oX,
L
L

# 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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a8 /dev/vdb1,/dev/vdb2, /dev/vdb3 ol & o] Eo] vl x] 5 o] LVM] 435l &
EAEY

27 Abgel uhe} the W F shtbE Abgstel A4 E el 2F2 AT

Z} £ S5 A A g5 F 83 Al Fsh= pvdisplay 939, 271, 83 49,
5 15 278 4R 22 848 S S 239 FA o E IAFPUG.
# 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 B2 ET]4 EF ARE A /s FACZ AT E BT ES X
Algyo
# pvs
PV VG Fmt Attr PSize PFree
/dev/vdb1 lvm2 1020.00m 0
/dev/vdb2 lvm2 1020.00m 0
/dev/vdb3 lvm2 1020.00m O

pvscan B # & E2] BFo dla] A=A AYHE RE LVM 23 32 AAEY
th.ol dHd oz EX B BEL AASHA S EE lvm.conf FA oA ZES Aol 4 9
sy
# pvscan

PV /dev/vdb1
PV /dev/vdb2
PV /dev/vdb3

Ivm2 [1.00 GiB]
Ivm2 [1.00 GiB]
Ivm2 [1.00 GiB]
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Red Hat Enterprise Linux 8 =2] 2§

oX
Y2
A

[‘J

pvcreate(8), pvdisplay(8), pvs(8), pvscan(8), lvm(8) vl 77 =] o] A]

3.4.LVM £3] EF AA

LVMal A ZXE o o] A183 P Q71 gl= 79 pvremove 3 & 2 A1g3le] LVM o] 22 A AT
+ Yl pvremove S APstA ¥l B BFA LVM vllE}ﬂl °l¥]7} 04t
A}
1.
=2 EF AA:
# pvremove /dev/vdb3
Labels on physical volume "/dev/vdb3" successfully wiped.
2.
ZIE S B2 R 2% EFol AAHNEA S U
# pvs
PV VG Fmt Atir PSize PFree
/dev/vdb1 lvm2 1020.00m O
/dev/vdb2  Ilvm2 1020.00m O
AAsE = Be) 25 o] A4 2§ 259 AR o|d reduce FH S ALgste] 25 LFolA A Aok
gyt AAF WG EF 254 =2 £8 AASF XA L.

parted”} & t]2==d)] 3E|A H ol E s

parted(8) =2 % ¥ o] A].
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/partition-operations-with-parted_managing-file-systems#proc_creating-a-partition-table-on-a-disk-with-parted_partition-operations-with-parted

4%, LVM 2§ 2§ o

25 28(VG)e 22 2H(PV) 2aMo 2, w7 2H(LV)S 29+ Y= 022 30 FL A4
U,
25 2% Ul Bl AT 5 A SERTEIRIA

23 F7+2 Extental= 2439 =27]9)
gL =9 FF 9l &

J et

FFY 5 A Y A FPAAY

41.LVM 25 18 AA

/dev/vdb1 2 /dev/vdb2 &2 25 (PV)S AH&-5lo] LVM 2§ 285 (VG) myvgE AT 5 A& th
71EA o2 B BHES AHE S BF 152 e W 023 37+ 4MB Extent= g Ut} o] M9
A7 =8 EF L E9AY Y F A= 4 FYUr} extent 7] = protect create H & 9] -s Q1
5 A8 3 4 glon v Extents =2 259 110 A5l 9FL v A1A] 5y
Cryostat create H 3 2] -p L - AFE A1E3l] EF IR0 BFT F A= ET EF E= =2 EF
Fol A & F AFYh

A 27 A

lvm2 s} 71 2] 7} A X =] o] YdF -

Shp ol 4ol el BEol AAHYT. Bal 2 A4l ha AMT N LS LVM 22 25

EEEE ECERES

FHEARHA G2 e

L

Yt

o

5

# vgcreate myvg /dev/vdb1 /dev/vdb2
Volume group "myvg" successfully created.
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it

s A2 AMglel 2F 2% W9 2718 A4stw gudh

by

# vgcreate -s 2 /dev/myvg /dev/vdb1 /dev/vdb2
Volume group "myvg" successfully created.

VGO]‘IA.‘i p4 ol .| o] Z':-g- )\]——g-?—)‘]-(":] %‘l_‘l] 25 T

Ut

rlr
i
i)
e
i
5
ju
2
ek
o
)
£
o
k)
M
¥

# vgcreate -1 1 /dev/myvg /dev/vdb1 /dev/vdb2
Volume group "myvg" successfully created.

a7 Agel thet e B3 F e Aol A4 E BEF 1F S AT

[}
Cryostats 382 EF 25 ARE FA 7Isd Ao Z A Fste] BEF 2153 & 3
S AU
# vgs
VG #PV #LV #SN Atir VSize VFree
myvg 2 0 0 wz-n 159.99g 159.999
[}

display W& =71, 38 o), %2l HE 4+ % /8 SUA 2L BE IF S42 T
AE P o=z AU g3 doX= BF 1F myvg o] dstdisplay ¥ 5 o] =82 1
AFUT /1% BF 18 2T A 2F 252 A okA vk A .

ol

B
oX
o

# vgdisplay myvg
--- Volume group ---

VG Name myvg
System ID
Format lvm2

Metadata Areas 4
Metadata Sequence No 6

VG Access read/write
[]
[ ]
FlexVolume scan 3 2 2§ 1E9 U] A|2HoA A= RE LVM B2 &3]
= 22 .
# vgscan

Found volume group "myvg" using metadata type lvm2
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3.
Ae A ALS 7 28 BEE S st ol FUtstdd EF aFe %2 =HUTH
# vgextend myvg /dev/vdb3
Physical volume "/dev/vdb3" successfully created.
Volume group "myvg" successfully extended
4.

=

A Abg 1E 2§ 280 o5 WA T

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

TFEFIAFS9Y EF 5o AstEdA merge HH S AL FUL. B B8 3 AV 5
Ut hF EF 2159 8 2 =8 85 AV AE EF 25 Aol A B u g "2 5
T 24 =g " "gd" EEA 89 + dFU -

A=}t
[ ]
H & EF 7 flojgo]= & &4 == v &

F 2% myvg ol Wste] AA @ A

vgmerge(8) man page

43. 25 2w =9 &5 A A

BE a2F(VG)IA AHEH A = PV(23 25)2 A 4352l A Cryostatreduce % 32 A&
o] P2 2 EF S sty ol AlASt EF 2579 §F S =9 289 ol &7
2 2F 2FANA A SFAY AR AAZ 5 A5
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Red Hat Enterprise Linux 8 =2 2§ 74

i)
¢ g
L)

A3}
1.
E8 BFol ofF AL T AS sdd BF 1FAA HolHE U E £ EFLSE vlo]1
dolAgyo.
# pvmove /dev/vdb3
/dev/vdb3: Moved: 2.0%
/dev/vdb3: Moved: 79.2%
/dev/vdb3: Moved: 100.0%
2.
71E 2E 28 g2 B 20l AHE /e d 34 9ol R e A
a.
/dev/ivdb4 ol X Al £ EF5S A4
# pvcreate /dev/vdb4
Physical volume "/dev/vdb4" successfully created
b.
Mz APE =8 255 myvg 55 2&7° F7Hd o
# vgextend myvg /dev/vdb4
Volume group "myvg" successfully extended
c.
/dev/vdb3 9| X /dev/vdb4 = Ho| € & o] 53t}
# pvmove /dev/vdb3 /dev/vdb4
/dev/vdb3: Moved: 33.33%
/dev/vdb3: Moved: 100.00%
3.

25 154 &2 5 /dev/vdb3 & A AR

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

o
ol

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

I # pvs
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4%.LVM

e
e
M
1
i

[‘J

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

ECDHEreduce(8), pvmove(8), pvs(8) ml 74 = o] A

44.LVM &5 25 1

e

=
T

tlo

28 EFO A HA &= F00 FES A A U2 E FUH6HA K3 A BF 152 A

A5

727] AR A BF 1% myvg = /dev/vdb1,/dev/vdb2, /dev/ivdb3 ©. & g1t} o] Az E U8
W BF 5% myvg 7} /dev/vdb1 2 /dev/vdb2 = A EH, F AR BF 152 yourvg &
/dev/vdb3 . 2 A g},

A 27 A

[ ]
25 259 23 F7ro]l AF Y. DestinationRule scan 3 3 A18-3le] AA 8F 1
FoNA AL 75 o FHS AZ UYL

}% 7V5 3 & ol u}2} pvmove H#H S A8 5o /\}JQE‘ =9 &3 99
olFdUTH AA T W& EF 1w 8 2F AAE Fxs)

71E BF 215 myvg SvgeEt= Al 2§ 2150 = 233

# vgsplit myvg yourvg /dev/vdb3
Volume group "yourvg" successfully split from "myvg"”
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i)
T g

)

Red Hat Enterprise Linux 8 =2 2§ 74

ﬂllo
oi
oY,
N
oy
<
S
o
of,
oy
o
>
oo
211'
&

)E BEF TFE AE ] ] BF
2 252 vy

I # Ilvchange -a n /dev/myvg/mylv

I

2] B Yo g3l A o &2 LVM =2] EF A2 E FZ5HA L.

2.
FEF 259 $42 FAF
#vgs
VG #PV #LV #SN Atir VSize VFree
myvg 2 1 0wz--n-34.30G 10.80G
yourvg 1 0 0wz--n-17.15G 17.15G
75

A2 WA EH EEF 25 yourvg 7} /dev/vdb3 E 2] EF o 2 4 EHo] =X Folgr.

# pvs

PV VG Fmt Atir PSize PFree Used
/dev/ivdb1 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

ECDHESsplit(8) ,, , , pvs(8) =i+ & = o] x|

45. B2F 272 FE A 2P0 Z o] F

Iy

0 §E2 AFg o] A LVM B5 2F(VG)E 0E A|2H0 2 o] 58 7 &1,

vgexport

A& A ZQoA o] HHE AFE et [ FY VG AL F A A28 7 Q=R F T VGo]

o
A2 7 YA HHE PV(Ee] EF)E 219 7 5.

vgimport
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4% . LVM 25 15 &
& A 2 H 4] o] HHL Ag o] o) d A2 v FH 3 H VGE A A=A FA =
7 = g,

A 27 ALY

[ ]
ojE T EF 259 Y EFY Fd JA= A AEA} Yl

=3
1.
mylv =2] B5F& v}2E )4 3]},
I # umount /dev/mnt/mylv
2.

2§ 259 %

iy

=] BFS Hjgyssle] EF 259 FF S FA g

# vgchange -an myvg
vgchange -- volume group "myvg" successfully deactivated

2F 252 Huf A Fol A2 A28 7 YEF g,

# vgexport myvg
vgexport -- volume group "myvg" successfully exported

W BF 25

H

o

golghid.

# pvscan
PV /dev/sda1l

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]

2,

[
Y
o
oy
ol
\Q'E

K
e

Fio O 222 Beste] A AlZHo] ¢4 5.

Hjxzg A A2do] ¢F5T BF 172

.

I # vgimport myvg

2 A 9 A Al ZH oA HA =G 5 Y G
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Cryostat import 3§ % 2] --force 9]+
2 7}4 9L A] L}59] --removemissing

S
N
b
o

A
=

I # vgchange -ay myvg

8.
G A 2H S nf2ES o] AE S 7 UEF F.

# mkdir -p /mnt/myvg/users
# mount /dev/myvg/users /mnt/myvg/users

Cryostatimport(8), Cryostatexport(8), and Cryostatchange(8) = i+ & = o] X]

4.6.LVM 25 25 A A
.

2 Apg oto] 7] E BF 25 AAG T 3

Cryostatremove 3 3

AL 27 ALE
.
EF 27+ =2 BFo] £g5Ho] A g5 BF
LVM 2] 25 A2 25840

1.
2F 250 FH2HY ) A= G HEE
S e EE A2 BE LEoA O FHL AL

gt A A E

I # vgchange --lockstop vg-name

o] 48 57+ 7] GG .
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EF Z& A A:

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

vgremove(8) man page

4%.LVM
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Red Hat Enterprise Linux 8 =2] 2§ 74 4 &<

=] BF2 7Y A 2d, flo]g o]~ Ei= o Fa]Alo] oA A& T = Q=P BE S Ee] X F
2. LVM =2] & Eo Ay sl7] P Ee] EF(PV)S ‘15'“—7"‘(‘/6)0E é’gl?}”lﬁf Z5H LVM
=2 B2F(LV)E g5 QTM"_ 0= g7k Fo] 45 H 1.

5.1. =2] EF 7L

B FE 221 58 3 o] Ao]E] & A5 Bt w2 i

85 259 Ho] Hio] WEe] mejoln i RAID Y A 3 73
wre e o e

el 79 7 SLg .
2 EZ =] FA 2]

HFZo] glo]El H o} O e ﬁ--':'fﬁi =2 BFS

4519 Ho]E 7} £ E 7 g h Ee U P 5
g A2 e 228 7 YET HAYE Fols e E GA 27 AFL FFFE o] ZFL Y

e AEY A §FE DA B YAE F B0 0 PHEA G FUE AENET
o] BF2 A F4E 7 g

AMD, Intel, ARM #] =&l = IBM Power Systems A]ujojA] L E Zr]= LVM EF2

=7 =
/&  Rls ol /boot HE]H I tja] LVMo] o} d ¥ & r]2= ]S ThEofof g1
I:]— IBMZOIIH zZipl FE Z20&= 3% "//-{Jé’ A& 5 of LVM =] ZFJA] /boot & <] ¢ g
5. 725 02 43 ERA AL #2] # WIEe] /boot SFE € A& e LVM £
7 o] B4/ =g AT e G,

i)

5/
ol =
=

HY BFE s} o] ¥o] Fe] 27 0L
bgx=z7F = 7 Q1= 37 120GB =] 252

x &
i

Ty ¢

2 2§02 FA. o & 5], 60GB
1. g2 ~EZA 7} A H .

_,/':
A A =] BF
HoE & LVM ic2] 250 34 F ) Y A28 7] B Bl oo]5E A g 2k

o] G H 2] BFE YH o] to]HE He] BFo FY ke gy A 7 ATk g =
37 917] @ 2£7]2] G4 Ho]E 1102] F&5E FHANE + AerITh.

AEZlo]F o AlA ZARE Ea] BiF 5o fo]EE gl et ZH] gl o Z A 3la] 5L 5

=8 T
A o chel 5 A5 a1 1OS WL e £ i, 45 ) e holm o] 2oy
22 i A2 deel §g 92 - g
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54 . LVM =3 2§

)
i)

RAID =z] 2§
LVM2 RAID % 0, 1, 4, 5, 6, 102 ] €15}/ r}. RAID i=2] 252 Za] 25 E 014317 G
o RAID i=2] Z&< 4§ w LVME v & ] 2= b o] ¥ &= J 2] ¥] 5p5] &9 djs] Z7]7F1¢/
e o] E] 9] 252 44§

# ZZ o)Ay =z EF(thin volumes)

H Zzu)A Y = 72 Algale] AL AP e e 2EGART 2 ] BFES 4T T
gL A )5 a5 AEE YYFE 2 FH AA 2EA P2 G ] AFG S
gre 99T+ ALk

2 EF

LVM 2415 71752 4|27} 50515 832 54 54 339] 71 o|v]~ & Y5 7] 58 A
FH. 22 wE 2 BA(LR)} A 2R EE A JAE AT 5 A
= vy do WAH HoE F9& BAF T

W ZZH[ A 23 EF

22N ZY S E GG A FU Ho]E o] 439 71 FAE E 0 7 AR
ok Zzu] g H SYREL X Al zho] AA G = B E o HE FAL] 2] o] 5§
gt

&5 A

LVMe =8l 25 §3& 93] SSD Eefo] 8 = 27]-2 7 A9} 2-& WE BF JHZ AE
& 7 AT AT AR A 2] BFE A o] I F iee] BF HEE AL ALY
25 ol G} AAE G WE FHZ FHE M A 2] BFL PG 7 A5

5.2. LVM =2] &5 4%

A 27 A1

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

& 250l YYFUT AT &S LVM 7 25 Y4 & FEHA L.

=e EFS Yyedd.

# lvcreate -n mylv -L 500M myvg
Logical volume "mylv" successfully created.
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Red Hat Enterprise Linux 8 =32] 2§

o_>L’,
p =)
&
Ac)

n 388 AFgste] LV o] F& mylv 2 8F 5% -L 548 A1§351o] Mb 292 LV Z7]5 4
%’g" AJX]'Z_"C]- _’,/E}}_Q-b‘l-/*/y‘]/kqtf LV-,?—%’I—,_—‘?-7]—EZL_,’_O_£ /,‘j&o]OIX]E]'--type_’%{:]
= A&t dol= 78S AT T+ sy

VGel 2 FH 27 R 5Fol ol 41§ 7}5d B2 845 9o 771 32 7
g o] Ao g

2.
27 AP e} -2 FE 5 fipE Agle] YHH 2] BFL Felg
a.
lvs 93 =] BF JRE 74 7lsd Y2 A5l =2 EFT d =2 ZA/
gl
#lvs
LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert
mylv myvg -wi-ao---- 500.00m
b.
Ivdisplay 532 7], dlojop2 & v]F 7 72 =] BF S92 2YH oz &
Al gLl o
# 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
[]
C.
Ivscan g 32 A| =g o] 2E e BFS d4 510 gy
# lvscan
ACTIVE "/dev/myvg/mylv’ [500.00 MiB] inherit
3.
=2 BF FY ALHS YY g g5 FF 2 =] EF 0 xfs 7Y A|2HLS Yy g
(=3

I # mkfs.xfs /dev/myvg/mylv
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54 . LVM =3 2§

r’J

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.

~

=2 BFL | LEFT Y A2Y A7 F7AEFE B

# 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) o i+ ¥ = o] x|

5.3. RAIDO ~Ez}o]F =2] BF Y4

RAIDO =z2] B & of & go]g] 59 EF =] EF o5 E =Eglo]= 77] g9|=Z #gh]r.

| =4

5 A} A= O] 2T A] b o] 5] E 2 Ea}o]F sl mylv 2l= LVM RAIDO =z2] &< 4§ g

A 27 ALY

1.

A 7 o] Yo Ee] BEFES YYAwrr. Ee] BF Yy djd Ao &2 LVM &=2] &

7Y L BEFYA L.

EF 252 YA A &S LVM 5 25 44 & FE§A L.

7|& EF 254 RAIDO +=2] 5L Yy . o5 §92 4 7]°] Z2EZ}o]= 27]9}

2Eglo]z 7 7] 7} 4kB 91 EF z25 myvg o A] RAIDO E+# mylv = 4% g1 .
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/managing-lvm-physical-volumes_configuring-and-managing-logical-volumes#creating-lvm-physical-volume_managing-lvm-physical-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
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i)
‘

2]

# lvcreate --type raid0 -L 2G --stripes 3 --stripesize 4 -n mylv my_vg

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

Logical volume "mylv" created.

2.
RAIDO i=2] £ 7Y A =d2 Y3 g]h. o2 B 32 =2] ] extd 7 x| =d
Yy
I # mkfs.ext4 /dev/my_vg/mylv
3.
=] BFS 2 ESY Y A2 23 FAREFES g
# mount /dev/my_vg/mylv /mnt
# df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/imapper/my_vg-mylv 2002684 6168 1875072 1% /mnt
45

44 # RAIDO A # =2] &

o

golghid.,

# lvs -a -0 +devices,segtype my_vg

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

mylv my_vg rwi-a-r--- 2.00g mylv_rimage_0(0),mylv_rimage_1(0),mylv_rimage_2(0)
raid0

[mylv_rimage_0] my_vg iwi-aor--- 684.00m /dev/sdf1(0) linear

[mylv_rimage_1] my_vg iwi-aor--- 684.00m /dev/sdg1(0) linear

[mylv_rimage_2] my_vg iwi-aor--- 684.00m /dev/sdh1(0) linear

54.LVM =2] & o]&F

o] FzJoJA]= 7]&E F=a] BF mylv o] o] Z2 mylvl = ¥

oy

she gy AP

@3

=] BFo] A nfLEH F7 EFE vf2E A g

I # umount /mnt
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5%.LVM

i

g

ol
My
i)

/mnt & v} 2 E 3] & o = dvlFL]c],

7IE =e] EF9 o] F

o

v g ).

# lvrename myvg mylv mylv1
Renamed "mylv" to "mylv1” in volume group "myvg"”

Aol vt HA) 7z E APl ioz] BF o] FL WG

1
al
k1
30
)
L
S

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

Ivrename(8) man page
5.5. 3] Bl o2 A A

o] A ] 22 E A FAY TFE BF| AP E O 2TE NG 7]E 2] Bl H=
FE A A= WL FE ]

222 A At E WA LVM 22 259 Extents th2 0] 23 Ei= O] A= A EZ o] EsoF #1]

.
23
1.
LVE #}& )= F -7 &) BEF2 AFE H ALE 719 3278 ol gt o
# 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]EE 0} &2 EFCE o]

J1E BF 270 g8 B2 BF A& e 3T Y
A1galed blo]EE o] E gL,

Sl
L
ol
4
Mol

oy,
o
{
Ulo
o}
ol
o
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Ac)

# pvmove /dev/vdb3
/dev/vdb3: Moved: 2.0%

/dev/vdb3: Moved: 79.2%
/dev/vdb3: Moved: 100.0%
FIE i 5G] 02 £ B0 A 15T 9§ 0] FH#A s;-g

HE S ALE 5o A Fe] BFS FoFea, A= 4;'/5757 o] BFS A& &
ZFot 02 o] Bz BF O Z o] E o] F§L] ]

[ 54

# 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%

o] BF AA:

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

=2 BF 77 A= & OIi,@%J%iv"—al/%*—'f
# ZwoA FEd E2] BF2 Xﬂ/“/o}ﬂiml red E8 EF59 &
reduce 3 3 9] --removemissing o 7/ H+E A& S

I # vgreduce --removemissing myvg

pvmove(8), ECDHEextend(8), vereduce(8), pvs(8) ojf i+ & ¥ o] X]

5.6. LVM =2] E& A A
o] HzJoA] = myvg EFoJA] 7]E = & /dev/imyvg/mylv1l £ A 7 5f= S &5
=
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54 . LVM =3 2§

=2] BFo] g4 nf2EH F¢ EFS uf2E )4 .
I # umount /mnt

2] BiFo] e AHY B0 Ai= G Y] s BE wmEOA] 7] BFE HE
F )t o] 2] ¢ 2} =m0 A T HHEL A8 T

I # Ivchange --activate n vg-name/lv-name
Ivremove £ 9 2] E] & A} &35} =a] BF< & A 1]}

# Ilvremove /dev/myvg/mylv1

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

o] Z iea] Bito] W @Y AN Ger]T. 2] EFE AA}7] ol 7
A Hoz BBy a et gy By ] BFE AA DA JLE Jeloji xFEE
7} EA A i)

Ivremove(8) man page

5.7. RHEL #] g 932 A} g35lo] LVM =2] EF Z2]

~iz2]A] o §2 AL el B Y-S AT

ofg] fjxz2 74 H BF 25 LVM =2] 2F< vhsi .

2] B0l 49 E U2 A& I extd Y A LH2 Y F .

extd 5} A 2PS §rHoF nheE L),

)
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Al 27 A G

2] %] o g2 ¥Zglst Ansible Playbook

a]

\O'E

of o] BF

r

5.7.1. 2E2]x] RHEL A~ g] 9 s+2 A}-&

o 4] Ansible 2] o] %2 storage ¢ 32 #-§3}0] BF 25 LVM =2] BF2 4§ 1/l

AR 27 AFY
[ ]
AEE == @ #Ae]¥ ==& Fvjd&H
[ ]
2] 2o Fao]Fe YT 7 Y& AFEAZ A o] =0 2295 F .
[ ]
A o] o A5l b AHEsl= A o= sudo # gto] gl .
3}
1.
05 ZHZ2E AF§5}o] Fao]% 7(: ~/playbook.yml )& 44 g1t}

- hosts: managed-node-01.example.com
roles:
- rhel-system-roles.storage
vars:
storage_pools:
- name: myvg
disks:
- sda
- sdb
-sdc
volumes:
- name: mylv
size: 2G
fs_type: ext4
mount_point: /mnt/dat

myvg EF 252 /dev/sda,/dev/sdb, /dev/sdc t] *=Z = 74 d 1]l

myvg £& 25 9] o]u] 9li= -7 Playbook> E& 279 =2] BF< F7}gd .
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/automating_system_administration_by_using_rhel_system_roles/assembly_preparing-a-control-node-and-managed-nodes-to-use-rhel-system-roles_automating-system-administration-by-using-rhel-system-roles

5. LVM =g 5 347

myvg E&F Z50] e Fgo]E oAl g 25 A gl

Fa o] 52 mylv i=2] 250l Extd 3¢ A|=0L J 55152 /mnt o] 5 A =g F
750 npgE g

U

0] % 7

o

golghit.

I $ ansible-playbook --syntax-check ~/playbook.yml

o] §Y L nEU Aoy FRAUN T FEF 102 PEH BEHN GE)oh
3.
Fao] 22 A7},

I $ ansible-playbook ~/playbook.yml

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

/usr/share/doc/rhel-system-roles/storage/ tj 2 €] 2]

5.7.2. Z7} ] 22

[ ]
2 E2]x] oo gt A e ) &2 RHEL 4] ~4] 9 5.2 A]-§-5l0] 24 ~E2]#] A&

Bz A2,

5.8. LVM EF =25 A #

Cryostatremove 3 3 2 Al-& 5l 7]& BF 2752 A A

e
N
o
)
-
J

Al 27 A1F

#§F 25l 2] B o] EgF o] YA Gk BF 25N e EF5E A
LVM i=2] 24 A7 5 #2584 2.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/automating_system_administration_by_using_rhel_system_roles/managing-local-storage-using-rhel-system-roles_automating-system-administration-by-using-rhel-system-roles
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

Red Hat Enterprise Linux 8 :=2] 2§ 74 2 3¢

@3

T
S
N
Hy
3,
fly
X
%
I
o
<)
oy,
<
39
iy
oy,
o
J{
My
kg
i

I # vgchange --lockstop vg-name

o] A€ m71x] Z]gH .

EF Z& A A:

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

vgremove(8) man page
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Ivextend 3 3 2 Al-& 35} LV(Logical volume)Z &3k + Y5 LVE 83518 = FFE=LVE

L
g 5 LV= 19_]7,_ Z7]Z A 5 Y5 lvextend 5 F 2] -r 542 AF&5}o] LVS} g7 7] 2
7 A 2F L gt

72-%'

Ivresize 532 AFg 3te] =] EF2 T3

o 7 YA o] WH L Pl
£ B FHN] e
A1 87 AR
[}
e A 2go] Q= 7] E we] BF(LV)e] A df-Th F32 AL§3t] e A28 7

g F7]E AF ol =] EF g.g bl o] A]AH L ple = B o gf 6F XA 3 82 LVM =
7 27 Y & FEAHAL.

[ ]
7 2570 LV 2 5 A 292 F2]7] gt F28 7o) Yofok F k. Al g TFs et &
72 2?°lo}r?—7’W -0 name,vgfree "33 2 A& g k. BF 25 Y4 tj & A o &2 LVM
2F 75 /gl/l-l zI-Z *‘}é]/‘] 0.
23
1.
MY ALY BF 270 LVE g g 7to] $861R] &8 F7 EF 25N A E2] EF2
71 .
# vgextend myvg /dev/vdb3
Physical volume "/dev/vdb3" successfully created.
Volume group "myvg" successfully extended.
2.
LV 2 719 |25 g9

51
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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

Red Hat Enterprise Linux 8 =32] 82§ +4 € ¥z

-

2
)

L 5412 AFg3o] LVE A 272 G513 -1 §42 Apgafe] £ 2] £

Faz
-r o1 8lo] Ivextend '§ % & A&l LVt g gl 7] XFS 7Y 4]
L 2HS §333 0 XFS 5 A2 9] 2] Zh4E F=514 4] 2. polkit2 7 4]
é%”'gll 70:]_,Q GrOWing a Cryostat2 .!7—7%7 /‘]Z_‘_ 1,5__,” g_‘] extd _;—17.%7 /(]‘_é %]]_g,] ﬂ7/_§_ %"
A L. extd 71 A|AH B2 FEFIHAQ.
% #9 7] me} g §9 5 XY FH

# Ilvextend -r -L 3G /dev/myvg/mylv
fsck from util-linux 2.32.1
/dev/mapper/myvg-mylv: clean, 11/131072 files, 26156/524288 blocks
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.
resize2fs 1.45.6 (20-Mar-2020)
Resizing the filesystem on /dev/mapper/myvg-mylv to 786432 (4k) blocks.
The filesystem on /dev/mapper/myvg-mylv is now 786432 (4k) blocks long.

g 7E g

o

mylv =2] 25 & gl myvg EF 259 FFHA &2 e 37

ok

# Ilvextend -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.

oy
ol

S A 25 @ LV LA el .

#df-Th

Filesystem Type  Size Used Avail Use% Mounted on
devimpfs devimpfs 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

= 7L =] A A
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/increasing-the-size-of-an-xfs-file-system_managing-file-systems
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_gfs2_file_systems/assembly_creating-mounting-gfs2-configuring-gfs2-file-systems#proc_growing-gfs2-filesystem-creating-mounting-gfs2
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/managing_file_systems/getting-started-with-an-ext4-file-system_managing-file-systems#resizing-an-ext4-file-system_getting-started-with-an-ext4-file-system

7 7] H—

vgextend(8), Ilvextend(8), and xfs_growfs(8) man pages

6.2. :=2] BF % FY A 2d i

Ivreduce % % 7 resizefs 5412 A}-&3}of =2 25 &

%

5 512 Al 2g

o

J 7 g

==
=

2] 2o 7Y Al=go] EglE F-¢ tjo]E] &42 WA Y A 2go] FiHE
o] 279 FOS AFEFA] FEZ dof gk gepa] ] BFol e Ao EgE FP
Ivreduce 5 % 9] --resizefs 5412 A& g/l

--resizefs £ Al-§s}= 3 -lvreduce = =z2] B 5L 2517 dof 7Y A =2
2HE YU FY A2 o] 7}5 A Fa2F A YR G7] mjZo] AU A|2HS F]
Ivreduce F 3 o] 75} =] BFL Fo]A] Pt

71—%'

o239 49 vreduce 532 7} ¢ Hlo]E £do| tal F 252 FAL 23
gt 221} 2] 20| 18 U o] A1} resizets 34 o] AFE5A = 7
79} 2+o] B o] E] £42 W] 57] $3] o] 2 o & ZFILE ] o] F5}5] Gl oF 3}
1)},

Ivreduce 5% 2] —test §-4-2 AF§3p¥l o] §4lo] 7Y A|=HE FAL} A1} 7
o A2y 7] 29 HAESR] 8] ujo] s9]o] hd o] o B EA5HH] &

.
ALA 2 AL
[ ]
=] 87 g A2ge F25 UG df -Th 532 A1&510] 7 A 2d 557
Z71& dF g
=} 37

o] & o], XFS2 2 XFS 72 2] 28]

Mo
Ao
B
]
2,
k3
Ol
By
&2,
T
N
{
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s &4 5 SfE AFE-Fe] mylv =2] &7
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274 %

Lvel 7 A|2d e Hof= gozZ ¢y

# Ivreduce --resizefs -L 500M myvg/mylv

File system ext4 found on myvg/mylv.

File system size (2.00 GiB) is larger than the requested size (500.00 MiB).
File system reduce is required using resize2fs.

Logical volume myvg/mylv successfully resized.
2] 2§ % 7Y K 2H o 64MBE &9/t

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

File system ext4 found on myvg/mylv.

File system size (500.00 MiB) is larger than the requested size (436.00 MiB).
File system reduce is required using resize2fs.

Logical volume myvg/mylv successfully resized

Ivreduce(8) v 772! # o] =]

¥ 99t 7] 9} §H7 Ivextend g S A& 5] A #d LV(Logical Volume)E 383 + Sl 1.

A 27 ALY

1.
2E2 o) ZE 7] Y3l #F 2F(VG)L T S 2 o] RFPV) FE 8 o
F7r0] g
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A A BF 25 S EAF .

#vgs
VG  #PV #LV #SN Attr VSize VFree
myvg 2 1 0wz--n-271.31G271.31G

# Ivcreate -n stripe1 -L 271.31G -i 2 myvg
Using default stripesize 64.00 KB
Rounding up size to full physical extent 271.31 GiB

e A1) A Ba] BFL FI151] myvg EF 25< FFg .

# vgextend myvg /dev/sdc1
Volume group "myvg" successfully extended

~Eejolx £ 9 AMSH Fho wje} FHE 2] BFL 7Y o] BAE vEF]
i} o} & So] A BF 1FL AFEFE PPF SESo] 29 Zp F I o] ¥ Bl BFL F

SaloF g,

myvg VG| 2329 47 H =

A}
Nz
“1:11
[
Im
J
3
I_l:i
o
]
o)
iy
I
3J

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

stripel =] B&F< g3 myvg EF 259 55 &

1,

Mo
b
iy
oy
N
o
&
Mo
3>
[y
30
)

# lvextend -1+100%FREE myvg/stripe1

Size of logical volume myvg/stripe1 changed from 1020.00 MiB (255 extents) to <2.00 GiB
(511 extents).

Logical volume myvg/stripe1 successfully resized.
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#lvs
LV VG Attr  LSize  Pool Origin Data% Move Log Copy% Convert
stripe1  myvg  wi-ao---- 542.00 GB
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77 LVM B34 X84 3 9]
73 LVM 3 37.4] A}-& 2} 5 <]

LVME A3} X3 1 2AE Y452 1249 282 DHY o= e 78 2 JFZ $4L A
FHTh 282 F Y5 B9 E N Y5z AH 7] AHE 32 lvm.conf 5L Yt o] E o] LVM
BN Z AER A GG 7 g

7.1. LVM = Za] o] 2] 4o] 4]

pvs,lvs I = Cryostats & A& =] of Lo AAglo] o]2] et §FS HA|H 7] HEAEG JE =
AE Y. o5 S dP5)o oot FEFY S Ao T Uw

@3

-0 $HL AF§ o] LUM ] ~E o] 9] 7|2 H=g vg

k’
L
Ry

# pvs -0 pv_name,pv_size,pv_free
PV PSize PFree

/dev/ivdb1 17.14G 17.14G
/dev/ivdb2 17.14G 17.09G
/dev/ivdb3 17.14G 17.14G

-0 412 AFg3o] LVM EAZ 5 2 5] 0.

# pvs -0 pv_name,pv_size,pv_free -O pv_free
PV PSize PFree

/dev/vdb2 17.14G 17.09G

/dev/vdb1 17.14G 17.14G

/dev/vdb3 17.14G 17.14G

- 225) 871 -0 A 7F A& o] oW §H L EA T,

# pvs -0 pv_name,pv_size,pv_free -O -pv_free
PV PSize PFree

/dev/ivdb1 17.14G 17.14G

/dev/ivdb3 17.14G 17.14G

/dev/ivdb2 17.14G 17.09G

Ivmreport(7), lvs(8), Cryostats(8), pvs(8) =+ 2F 7 o] x|

57



Red Hat Enterprise Linux 8 =2 2§ 74

i)
¢ g

7]

LVM H 374 ZA] Trg] =]

LVM 75 5721 4183 5 9]

7.2. LVM ¥ 4] o] 2 Z g o] o] ©9] A

report F % 9] --units Q1 E g5} 7] 2 BE= 7]E 10 G2/ Z LVM F ]2 2715 & + 9

Ty
L

7] B9 102429] vj=9] 29 powersZ ZA] L]} AlgFro] 912 5= Q=(r) < 2 > vl g F A
71, BFo] E(b), #/E{(s), & 2 v}o] E(s ), v 7}i}Fo] E(m), 7] 7}Fi}o] E(g), eepupo] = E(p) % Abgro] 212
T »AE (h)E ARl A2 + s

]2 g A Zgo]=r 91l --units 7} ] g E =] 22 F-¢ 9]} /etc/lvm/lvm.conf =} 9]
global 49 4] units v 7] H 5 &g olo] 7] EZS & ’é—‘ .

7] 10 &g

t-9] A1HR,B,S,K,M,G,T,EH)2 tf Zx1.2 ZA] & g Z 1000202 3] 5 & 5 L1 oh

713 2GB ©¢]9] LVM 9] & 1§ g1}

# pvs --units g /dev/vdb
PV VG Fmt Attr PSize PFree
/dev/vdb myvg Ilvm2 a-- 931.00g 930.00g

# vgs --units g myvg
VG #PV #LV #SN Attr VSize VFree
myvg 1 1 0wz-n931.00g 931.00g
# lvs --units g myvg

LV VG Attr LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
mylv myvg wi-a---- 1.00g

Z o] < = > FHFALS} T r $H2 A& o] LVMS] g4 =27]& =g gt

I # vgs --units g myvg

58



7. LVM B 314 AR} A 9]

VG #PV #LV #SN Atir VSize VFree
myvg 1 1 0wz-n931.00g 930.009

# vgs --units r myvg
VG #PV #LV #SN Attr VSize VFree
myvg 1 1 0wz-n<931.009 <930.00

# vgs myvg
VG #PV #LV #SN Attr VSize VFree
myvg 1 1 0wz-n<931.009 <930.00g

r &9/ h (human-readable) 2} 7 A} 517 2581 ek H 2 H g2 < Ei= > HFALE 7149
Al HA] 277} EAJE 27| 2o o7 A Foe AL dgdyng. LVMS 1085 312 vhe
g sja] Ex) )R] = Z7]E H 2L

G —units g =SB} -units 7} §8 SHE 27]F EA P G Y2 o F L E
& HAH 277 H A L PRl <9l r 9] B §EE o], o] A= VG
2717} § 58] 7)Aol E 2] 5o} o] m] 01 B5-F FFoiA L a5 7] dol go] §
a1 i)k,

7] 2 10GB T-9/2] LVM &9 & )3 g1 .

# pvs --units G /dev/vdb
PV VG Fmt Attr PSize PFree
/dev/vdb myvg lvm2 a-- 999.65G 998.58G

# vgs --units G myvg
VG #PV #LV #SN Attr VSize VFree
myvg 1 1 0wz-n 999.65G 998.58G

# lvs --units G myvg

LV VG Attr LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
mylv myvg wi-a---- 1.07G

512u)0] £ mi= 2183} g B9z g o) H AE|(s)E A F FL]h. o2 ol A= pvs F 52
292 oz 452 ZAF .

# pvs --units s
PV VG Fmt Attr PSize PFree
/dev/ivdb myvg Ivm2 a-- 1952440320S 1950343168S

Wl 7o) E(m)E ] F Lk T2 o Ali= PVC 1§73 o] 222 4MB €-5] 2 #A 5] 1),
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# pvs --units 4m
PV VG Fmt Attr PSize  PFree
/dev/vdb myvg Ivm2 a-- 238335.00U 238079.00U

7.3. LVM 7§ 7 AFER; g 9]

lvm.conf 592 A sto] 5§ 2E2]X B A2 27 AFgol npt LVME A8 X9 & 7= L gr]
o). ol & Sof lvm.conf £ 41§ 3to] BE HFL 75 AL, BF 257 AE BYFE 74571}, thin
E2 BeaiAu), 2YAE FEOE G 7 ok

F =}

I # lvmconfig --typeconfig default --withcomments

7142 2 lvm.conf 5 & ol &= 7} & 3t Y& FEA]ol= T4 7 Z g o] Az

Ivm.conf o] &7 742 A 7]3}o] 27 A} 8] B2} lvm.conf 5212 A3} 2 ghit].
2 HF e 5y §Fe JE HAE HFGE b 552 F1

Ilvm.conf 57} o A] X] g H B = vt 2835l =5 lvs_cols B 7] ¥l 5 =g gl

{

lvs_cols="lv_name,vg_name,lv_attr"

Ivs -0 Iv_name,vg_name,lv_attr 5 3 gj 3] o] 5412 Al-&5}] -0 5412 =5 AFE5F
R == g

Ivm.conf 5} 2 9 A] compact_output=1 &5 2 A}-§ 35} pvs, Cryostats , Ivs 5 3 2]
P g 2954 g5

g

~

compact_output = 1
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77. LVM B 51X 2182} A 9]

Ivm.conf 71 =g & 7 7]zt 22l

4

T

1,

I # lvmconfig --typeconfig diff

Ivm.conf(5) man page

7.4. LVM &5 7] 3.9

AN AL o] 5
2 45 7] F3] YA e 0 HAE 2|5 A} EA T AFE o] A
2§39 ANFZ AGE Y d9 7L FosEH -S T --select -4 th2o] i} o] F2]
&gt

=~
522 4]

e 7] EL < field> <operators <value > 3 4] 0 Z H & A Eo]o] vl w7
o #< Gy, 24 o

Aeloto] 59 S48

Z|grez Aejg e B EZ g
Z7(VG) = =

git. o]z g 2
F(LV)Y 7 g

S ele 2} 91 ES) o] & A Yok ]l A2 @ LA EE A ohis
ge oBAEZ g o B8] Hr 7} A E WER RFopA] o] F
oBAEZ F Y

#il o

o2 FEF . o]=
= A 77/'4—'17"51 2492 717
&G HE $HL o] o]FS ¢ 5] & °“:

vl Z 7}7]) 2 A& % 9
Ivs -S help 3 %2 A}-§ 35} A4 8= @ 7}5 3 Operator 4| EE 212l g1}, &
= piolo}aiﬂflvs g B BE= F 2] gEgoZ v,

LVM 152 2 32] B35 g A8 7] &2 A€
Az g

c 7} ZgFd .

HA of = pvs, Cryostats ,lvs,pvdisplay, Cryostatdisplay ,Ivdisplay, dmsetup info -

=] 2] 9 & o = pvchange, Cryostatchange,lvchange, Cryostatimport, Cryostatexport
Cryostatremove, Ivremove 7} 3 g} 1]},
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pvs 33 S AL-& ot 4

2
&
X
AN
L
L

# pvs
PV VG Fmt Attr PSize PFree
/dev/nvme2ni lvm2 ---  1.00g 1.00g
/dev/vdb1  myvg lvm2 a-- 1020.00m 396.00m
/dev/ivdb2  myvg lvm2 a-- 1020.00m 896.00m

# pvs -S name=~nvme
PV Fmt Attr PSize PFree
/dev/nvme2ni lvm2 --- 1.00g 1.00g

# pvs -S vg_name=myvg
PV VG Fmt Attr PSize PFree
/dev/vdb1 myvg lvm2 a-- 1020.00m 396.00m
/dev/vdb2 myvg lvm2 a-- 1020.00m 896.00m

# Ivs
LV VG Attr  LSize Cpy%Sync
mylv myvg -wi-a----- 200.00m
Ivol0 myvg -wi-a----- 100.00m
Ivol1 myvg -wi-a----- 100.00m
Ivol2 myvg -wi------- 100.00m
rr myvg rwi-a-r--- 120.00m 100.00

#Ilvs -S 'size > 100m && size < 200m’
LV VG Attr  LSize Cpy%Sync
rr-myvg rwi-a-r--- 120.00m 100.00

# lvs -S name=~Ivol[02]
LV VG Aftr  LSize
Ivol0 myvg -wi-a----- 100.00m
Ivol2 myvg -wi------- 100.00m

# lvs -S segtype=raid1
LV VG Attr  LSize Cpy%Sync
rr-myvg rwi-a-r--- 120.00m 100.00

2T 9:

# lvchange --addtag mytag -S active=1
Logical volume myvg/mylv changed.
Logical volume myvg/Ivol0O changed.
Logical volume myvg/Ivol1 changed.
Logical volume myvg/rr changed.
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# lvs -a -0 Iv_name,vg_name,attr,size,pool_lIv,origin,role -S 'name!~_pmspare'

Lv VG  Atir LSize Pool Origin Role

thin1  example Vwi-a-tz-- 2.00g tp public,origin,thinorigin

thinis  example Vwi---fz-- 2.00g tp thin1 public,snapshot,thinsnapshot
thin2  example Vwi-a-tz-- 3.009 tp public

ip example twi-aotz-- 1.00g private
[to_tdata] example Twi-ao---- 1.00g private,thin,pool,data
[to_tmeta] example ewi-ao---- 4.00m private,thin,pool,metadata

# lvchange --setactivationskip n -S 'role=thinsnapshot && origin=thin1’

Logical volume myvg/thin1s changed.

#1lvs -a -S 'name=~_tmeta && role=metadata && size <= 4m'’
LV VG  Attr LSize
[to_tmeta] myvg ewi-ao---- 4.00m

Ivmreport(7) =% 2F 7 o] x|
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8%. 3 =E] R4 LVM 7%

F 2R FA ] o] = molA] a2 7= Qi 2 A Y]k LUME AFE 5] 3 25
GAE B2 8 5 AFUT FH 2EAAE duH o Fe A @ 28y A5 ALEHr A=
of S 2EEX 7} EAHE gl e 7 71X durg ol Alupe] 2 o) g

LVM §3] = 52 E0] 2 5o] 1§ & A== VMe] A GFi] ok of 75 AZ=E VMoJA] zk
G FAE EEEA ALE5F] il

Al 2 Hl> SAN(Storage Area Network)o] 14 = o] 9l o], o] & Zo] ylo]n] 9L Al-& 5}
2 SAN LUN-& of 2] A] =gl o] ZA]H 1]}

8.1. VM gj== ] gjst LVM %

VM 22257} S2Ed 25X FEF LM F] A2 2 LVM A28 ID & 74 & 7 gl&1] 0.
S2E A 5 FHE A9 5] B2 LYMO] EAHX] A A2E VMe] F e $H]Z A8 3
of o] ¢ +P& + A&k VG LVM A2 ID & A= E VMH LA 52 F 85 5le] 5LE0]
A VM2] VGE H72 AF§ 55 FEF BT 7 g,

@3

Ivm.conf 51 &l o A] FFR] E A 2] 5} ==

i

oy
by
g
I
oL
b
I
3

I filter = [ "r|"path_to_device$|" ]

e Al LVM FA & Fo12 158 5= Y&

Ivm.conf 712/ o] 5~ E 9 VM Z-FojA] LVM A] 28] ID 7] <& &4 g/}

H

I system_id_source = "uname”

VM X]=dl ID 9} U A3l =% VG A28 ID & Hg g1/} o] &7 s} A== VMgt
VGE gys1d + &Hd.

I $ vgchange --systemid <VM_system_id> <VM_vg_name>

8.2. gt A| =89 A] SAN t] 22 E Alg-3l =5 LVM 7§
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8%. & Z2E& A A LVM 774

88 7

st ¥ lvm.conf ZE] oA s 5 O] 2~ Z A}

or
FEF

ZH2 H A ~El o 4] SAN LUNE A}-& 3}]
U&= A=Y 3l }E A2 o B A 2H 9] §g b 22F A9 g
HE RXRAHoJA] A]|AH IDE FZA4 5137 5| GF A]| AL A& 5= A 2dH 3 AR 5L== VG A]2d ID

g gF 1o SEH A2 VGE AHE A FEF M8 7 ] h

23
Ivm.conf 5210 4] A 2] & §4 9] 42 E

I filter = [ "r|"path_to_device$|" |
= Hdge.

Ilvm.conf 512/ oJx] LVM A] =& ID 7]

I system_id_source = "uname
2d'ID E ¥

o] VGZ Al-g5}a] A]=Elo] A]A8l ID 9} o] 31E= VG A]~d ID

I $ vgchange --systemid <system_id> <vg_name>

Ao SAN ] 225 AF& =5 LVM 74
3} = 9l 1/} lvm.conf ZEE 724
T U&= BE AL LUNS 285/ =5 LVMZ

8.3. g =
Plall A|=H 7Hf o] &5 =5 LUNS 7%

ZFol] ZX](failover)E
&7 2} A= E A LVM A28 IDE 74 519 A1-8-8 =
dg e+ e
Ho A= H ) onZ g5 LVM 832 985157 VGE A =8 710 o] S5t rl VGE A28
T = Al 2g o] ] 2d D9} AR5l == VGO ALY IDE 52 2 4 5l+= pacemaker ¥ LVM &
N3} )22 oo AEF A GHc. AT U EL 2B FEE Y A D) E FE A

III

= gug dHg 5.

1
Ivm.conf 7} o 4] F3] & A €] 5} =

I filter = [ "al’path_to_device$|" |


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/configuring_and_managing_high_availability_clusters

Red Hat Enterprise Linux 8 =2 2§ 34 2

Ivm.conf 71 2] o] 7 E A] AHloji] LVM A]Z€l ID 7] 5< 43 §1]c}.
I system_id_source = "uname”
8.4. of 2 x|~ oA SAN O]~ 5 735l =5 LVM 7%

Ivmlockd &3] dim X = sanlock 3 7+2 gFH= A 2] X E A& slH of & A] A el o] Ax] SAN ] A~=29]
3% VG Y28 3= Ygr]n. 5 §g2 A1g5E F7F AaA R 29 A g} -F 7 A
of. oh2 AR A= o] 2] Al =Fo4 SAN [ =2E 33555 LVME 74 3= o] B¢ <] 2
2 gy g

pacemaker & Al-& 3} P Z7F&E Fe]2E 7Y H Feo ZAH
pacemaker @A E A}-§5}o] A|=HS 74 512 A =5 oF gFL] T}

=
1.
a5 FE2 A& T 2 E A 2P LUNS ¥ 36l =% Ilvm.conf ZE] S 74 gL}
I filter = ["alpath_to_device$|" |
2.
B E A 2g 4] lvmlockd b & & AFE-3l =5 lvm.conf 74 YL 74 g1
I use_lvmlockd=1
3.
B E X204l lvmlockd ] & 52 A ZgF]].
4.
HE A 2do] 4] dim Z= sanlock 7 Z-o] lvmlockd <} 17 Al-g35}2]d g A xS Al
e ok
5.

protect create --shared '3 3 2 A]-& 5} A 347 VGE vh51 .

66


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/configuring_and_managing_high_availability_clusters

8% T 2 T A A LVM 1A

2 E A]~dl o] A] Cryostat change --lockstart & Cryostat change --lock stop 3 %52 Al-§
afof 7] 347 VGO g gt HA| 25 A X632 SR gf] .

8.5. ~E 2] %] RHEL A] 28] o] 8+-2 A}-8351o] 5 LVM F3] 44

™
g
&

%
Mo
=3
%o
\Q'E

of 2] A|=Elo] F et 2EZ Ao FAO A Le= T 52 £ =2 <] RHEL A]
of 34 LVM §A5 45 % 5 ).

o O Z F8 oS AL 7 Ao

[ ]
B2 T
[ ]
2Ee]A] 2|22 falo] Fody
[ ]
222 ge] Y 7 g)
A 27 AFY
[ ]
AEE =& B {e]d =28 FH A5
[ ]
He] =Eoji] Fao]F S AP T 7 Q= AFEAE A o] o 22915 0] Qg
[ ]
7] o] dFdsl o AFg s AF ol sudo ddo] Y5t o
[ ]
Ivmlockd 7} 74 5 o] Yz} A e &2 o 2] vl 7H] SAN b =225 3747315
LVM 7% & Fz314/ 4] L.
A
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oh& ZHZE AFEdlo] el o5 7 (: ~/playbook.yml )& 4§ g1 t].

- name: Create shared LVM device
hosts: managed-node-01.example.com
become: true
tasks:

- name: Create shared LVM device
ansible.builtin.include_role:
name: rhel-system-roles.storage
vars:
storage_pools:
- name: vg1
disks: /dev/vdb
type: lvm
shared: true
state: present
volumes:
- name: Iv1
size: 4g
mount_point: /opt/test1
storage_safe_mode: false
storage_use_partitions: true

W

& 0] % 7

o

golghid.

I $ ansible-playbook --syntax-check ~/playbook.yml

o] By e pru FEen FRAUN Y F AT FYORREH BEF] G
Fao] 22 A7},

I $ ansible-playbook ~/playbook.yml

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

/usr/share/doc/rhel-system-roles/storage/ tj 2 €] 2]



9%&. RAID =3 5§

9% RAID 2] 27 74

LVM(Logical Volume Manager)2 AI-8 35} RAID(Redundant Array of Independent Disks) £& =
Y35t Al g 5 gk

9.1. RAID =z2] E#

LVM(Logical volume manager)-2 0, 1, 4, 5, 6, 102/ RAID(Red-zero Array of Disk)Z x]-¢& ¢}1]}.
LVM RAID E &)= o5 £ 53 o] 1.

LVMo<j 4] = MD(Multiple Devices) Y =z}o]u] E &85} RAID =c] &5 4§52
2] 1]t

RAID1 o] p] x| & uj F o 4] /A 2 &8} t}gof g A] Wj Lo g e + Q5.

RAID i=2] 272 Z22EE 914355 &1/t

511}-9] A= Fol ] vk RAID =2 B52 Y45tz 555 7 A vk 7 7 o] 39 A =g o)A
Al 2938 7 g1

subvolumes

RAID i=2] ZF(LV)S 45 & o] LYME v 2] 52 Hlo]E] = 52| E] 9] ZF v} 277}
& wsiel W olEl o7 & E;ﬁﬁ?ﬁ#

o] & Eof 213 RAID1 v &L 43 3}H 7= 7 <] vjele o] 519 E&F(Ilv_rmeta_0 ¥
Iv_rmeta_1)3} = 7 9] g]o]g 5} E&F(lv_rimage 0 ¥ Iv_rimage 1)o] &% 1]l H}ZU}X/E 3
gl 2 Eglo] i ul i} o] ¢RA ] Ff 2] E] X E 4 51 H RAIDA= 47] 9] v el o] gl 3} E
(Iv_rmeta_0,Ilv_rmeta_1,lv_rmeta_2, lv_rmeta_3)= g o] g 5}¢ E&(lv_rimage_ 0)<L ¥4 Ef’l—] =3
Iv_rimage_1,lv_rimage 2, Iv_rimage_3).

7éY
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i)
‘

’ra]

RAID §3] 7} s t7]1} £ZE &3o] Wy e u] tjo]e]& &8 & 7 g1/ lo]E ~iEe
X9 £EE £y 22X Gl 28 qolE 7} AT FH o 7] FH o EHF ks A2
o] u]gpt] ], RAID LV 2252 27}l 22 E &go] 7idir]r) B g 5 dgr] . A4 o v
£:2 DM 7252 41§ 5] RAID LV 452 #2514 2.

9.2. RAID 5:& & {3 X g

o522 0,1,4,5 6,10 ¥ JF2S ¥ZgF5]of RAIDA] x| ¢l sl= 74 ¢/ o

+20

RAID 2% 08 &5 £Ez}o] o2} 3l ¥ & X & ~E}o]F blo]E vfF 7]= ¢ =,
Hj o] 7] F 5 & Ho]E= 2Edlo] T2 B FE w7 njdo] Wu] rjA=70)] 7] F 5 o] e g H§O
2 F2 10 YL 3 &3A U FH L A5 F5

RAID 2% 0 7&2 u] F oAl 718 22 g 9] 27|71 o] Z | oA 2t b o] E] & 2 E2}o]
g =, Z7)7F 7 o= of 2] A} Q= F 4 FA = oFE e Eglo]Hel A =79
FAE A et qfepA] 7 0 i F o] dprg ol 2 Ea] =] & go] BE fjxz9 F &Y. o
v O] =0 g 27]7} Y= -7 RAIDOE A}§- 7}5 31 § 9 & AL g5} a5 f]=39] 2 & FHE
AFE- g .

4
ot

RAID -3 1 5= v 2] -2 W] 29] 2} @ln] t] 2220 58 v o] 5 & 4 5}e] 2} T == v]2]
YH HAHEE FA Fo] FRYS AFFUL. Hle gL By L 729 o] YO 9l
ol 2] AHEFHUTh 7F 1.2 ¥ 7 o] §-9] 222 5 apn] vjp 78 Hlo]H J=§E A5
917 F o9l ) EE]A o) 9] H5L AHHUGA o Yo 2 L v gz FEFL

RAID 5 12 Hlo] 5] {1552 A& a= o] go] o] = t]2z0] e B E 202 v]go]
o] WY vk H M 59 22 52 E] 7]k RAID 5120 B4 37+ &8 YUk 221} o] £
o) YL A5 o] FL AFer, o= A EE Y] 9] 3L CPU H 52 24 5= 7
2] E] 7] 8F RAID =@ 9] vl RAID #'@ 1.2 CPU 2 v]5]=7F A 2] g1+ of2] RAID W H/oj] sl 6] o] 3}
F o tJo] B & #1] ). mala] RAID a2 12 232 E 9)0] RAID7} #4537 A|=52] CPU 2] 42
7} RAID 85 0] 9] 2] 3917} g7 X230 2 24 = o4 A5 7]} RAID 772 £
PIEEriCa

FE 1G] 2Ee]N] § G FE o] RAIDA 7} & ]2 FH 5= 022 § 3 Ei 4
ZEg)o] RAIDA] 715 22 mle| d el Hs] § 37 LG AU 1 FHY e mE
§ FolA Fp5et 7 Eon], oL g fEzoAw FEE 7 ]

e

4
ot
LN

g 4= Ho]E) & B 567 95 B iz =ajolHo) YEd A S A& A
U= wj o] ] gy 229 g et ARGk 22H jee] fx2s) g o of
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G E AL A E ATYD T GG 28 8 AT Ao E A3 Ao LA
2z U # V0 2§ L FFelz @A H F YA O] 22E A 2 X £ o o] AHE T 5 3
Fil o

A8 A2 E 2= RAID o] b3t BE 27 EdAHe] 25 §5 Fo S 7] f=
o M 4= )5 2] A Y DL AN E2 G AEHA G AL AEHA G Eie A
#9057 A5l 7] 0] A A 2 o] ol ) 9 Aol PP S

o] RAID 3| & 2] =2 0 2 &5l 3Fgtof A] AF-gH Lol RAID -5 4= U2~ =& AlS
=2 Anacondadj 4] §410 = A}EUF T gl za} B3l F-$ /K]-—Q-;(}7]- FEo iz YA
 Ager] o

gf=9o] RAID % 4°] 2 & 2] X & 32 7}3 22 Wv] 7E]{H o] &g gorn] Ae]Hd 791
2 3t g9/ o). RAID -5 4 v g o] %) 52 33} DestinationRuleo] 1, o] = outperform 2 7] =
o]mjgiijo}. o]= 227] Yo Fa|e]E F¥ e g 77} CPU 2]£291 70 v 2 a] g S L]
8l7] w0 b o] Bl & XY & #vk ofi]e] e E] S XY 3w YA ro]E r]2= o & mf F7} B
2 g2 ALg5p7] w9 2l 7] RS v do] H& A 5FH Yefo A = ¢ H2]E] 7} of
Y gjo]E] & &) 7] 7t 5} 7 FH 1] t].Read operations need only read the data and not the parity
unless the array is in a degraded state. Z 7} 5] © = 2] 7] 2}¢].2 g3 ol 25 Sefojx] EU st &
o djo]E] H42 9o =afol B B ZFE AA ] et EFT e F + Asrith.

4
o
(§)]

RAIDS] 713 210k 91 3 3 /1] cf. RAID 57 5i= 0] 98] 125 gn] £ 22 =2}o] Bl sj=]E]
2 WEFe 2 A AW do] EHE 25] HE HYL AA YT RUT A Folli= A A =z
A2 AR 2 CPU= A2 EIE W5 mEA AT 7 gei] e, 221} RAID 5 ofao]o] &
2 gz} oz wE G FA HolE A SE} F85] o A=E Aol §E HY
o] WY g 7 A&r]rh.

g 5= 4ol Hoju)z AAZ H5o] Aol 27 E g1/t RAID 8 59 227 §
go o 49 59 By o2 ALF .

4
Ay
(o))

s
-

i Ho]E] F343 #=o] o] Fp v el RAID FES ik 221} 7 19] 32 1] T2
o] 5] &5 G 71 F28 BAYU T AU 6.2 B¢ A2]E] AAE AFg o] W] F =2
ol11o] ZHoA] BEE F Agr]eh. o2l 8 B ALIE] A £ E 5 o] RAID 339 458
CPU 3252 Wy Al7] 2 7] EdAH Fo RH-2 FAXHG Gl o8 62 34 4 2 5115}
Yol ZA FYHT

RAID =2 6 wj & o] 5 & 3 57} 2] =Ea]X] g7t gja] 3] 5o 4] 17] g = 7] o]
= o] FAE m Z-9E A2 5l RAID 77 5 2 49} F-AF51A A& U ok

= 10

o] RAID 772 7% 09] H% o] §7 +& 19 5842 Afstel 2 Al =gk £5 7 7 o] 8
o GAI} iz 7E 10D REe 37 5 ARE ZYL T o So] w102 A1&H 7} o]

T4

71



Red Hat Enterprise Linux 8 =2] & +4

M=)
i

7]

CIE ] A A G Y H S el ofz] o] Y 7 slew, of & Fl A W
271713 97 -7 1 o]0} HA1eL 28 FA BT 1501} 2 379 27 F 1502 458 7
SA571]5). o] §71 51 RAID 53 631 A A2 E] & A43]7] 54 CPU Z.24] 2 18 g0 24
fx] g vk FZ7F & 8F Q]

RAID 7 10 942 43 5o 8197 @1t 43 F 7502 05 7 A&

415 RAID

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

A8 RAIDA] F=1i= 5j1pe] W] Eefo] o] #3502 Fgsn] X} WA Efo] B} g
5 A A= G5l ¥ the E2po] Bz o] EFL]}. o] ZF 3= wu] Eepo] 1 71o] YO F¢ H&of
WY G I} S EEI] BE 5] o] Fe AFHA] Géi]e Linear RAIDE E 3t 5542
A5 o n] N2 AL 1] Wu] Eepo]H s} ujspel HA WL A8 E 7 2
o gojE s} £HE 7 Ak §FS 2 E W t] 2219 FA Y]]

9.3. LVM RAID 4] 27 E 2§

RAID =z] &£ 4% 32" Ivcreate § % o] --type ¢I+E AF-&-5}of RAID 3o At 5 9lL]
o}. gjE 2 o] A1- &<} t)3] raid1,raid4,raid5,raid6 2 raid10 ?_l 5712 7|2 98 = sl}E JF 5l =
oo

02 Zojij= 7153l RAID A 2HE 23

o

%
of,
o
I
{

#9.1. LYMRAID A|2HE 3%

A2RE §3 A
raid1 RAIDI M & 8. ~Ezgto] P& XA &HA] &3 -m 242 %3 & uj lvecreate
g% o] -type Q1o 71 E2 3P U
raid4 RAID4 7§ o 2] §] o] ==,

raid5_la

e RAID5E 974 HYth
o TolE &S 283t HEE 0 3 4.

raid5 ra
- e RAID5 @ EZmetric.

o tolE d&o = 34 e N.
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AZAE {3 A
raids_Is o RAID5A o4 £ ¢ Fch
e o]zl raid5 o T
o Uo|HE vl A &Ete F 2l ¥ 05 =gt
raids_rs e RAID5 &2 o4 4uich
o T|olE & thA] Al et s 2Bl N& 3] gy ot
raid6_zr o RAIDG TJA] A%
e o]zl raid6 # =Yg}
o U o|E & t}A] A ZELe] A & (left-to-right) 3] A.
raidé_nr e RAID6 N =] A] 7},
o T]olE] = thA] A #ake] Ba 3l 2] E] N(left-to-right)d Y t}.
raid6_nc e RAID6 No| A&t}
o tlojE &0 2 513 92 ¥ N (left-to-right)
raid10 o rEcholq e Mgtk 18T 2 2E o] % 25 @7 -m ol
& A s 7§ lvereate & o] -—-type 1<) 71 23k Y
=
o 1| A E 2 A A
raid0/raid0_meta 2Ego] i, RAIDOL 2Eglo] X F7] &Y= o] Ho|E] 319 BF =
g EF HolH & Z2Uth ol & A5 S FEA7I= Wl AHEE U T 819
EF T otuate ddietd =2 EF volE 7t &4 EUth

9.4. RAID =2] E# 4%

-m ¢15=0] tjsll x| 9 ¢ zhol me} o 2] HA}ES AL§ o] RAIDT wj 2 4§ & 5= 2lgiirh uha7}
X2 -i 9152 A& 51o] RAID 0, 4, 5, 6, 107) 9] 2 E2]0] 3 +& X § & 7= Agri] i -| 917 41§ o]
s Egolx 278 N F T 7E Uit The AR T £ 99 RAID 2] 252 455 o)
ot WL 49 5ok

73



37

i)
‘

)

Red Hat Enterprise Linux 8 =g] 2§ 74

23
[ ]
2% RAIDE Y4 3L t). -2 §3-2 25 25 my_vg, 5 2771 1G ol my_lv 2= 2%
& RAID1 o] 2] o] & 44 /1] .
# lvcreate --type raid1 -m 1 -L 1G -n my_Iv my_vg
Logical volume "my_Iv" created.
[ ]
~Egjo] 25 414 519] RAID5 o] 2 o] & 4§ gt] o}, tF3 B F-2 BF 24 my_vg, 2717}
1G ¢ 4 7§ 9] 2Eto]Zel my_Iv 2l ji}fe] 9HA] % 2] E] =a}o] H o} gh7] RAIDS v &2
Yy g LVM =Ez}o] 2 BF 3 A 2EZJo] = =5 A& + 1. SHlE F2]E
Eglo]H 5o} Apg o2 FrlH .
I # lvcreate --type raid5 -i 3 -L 1G -n my_Iv my_vg
[ ]
~Ezjo] 25 414 519] RAID6 o] 2 o] & 4§ gt]ch. th B F- BF 25 my_vg o4 3
7§e] ZEz}o] o} 7 7 2] oFA] S 2] E] =2fo] H(q): 1G 1 gigabyte) ] RAID6 o]z o] & 4§
g,
I # lvcreate --type raid6 -i 3 -L 1G -n my_Iv my_vg
75

243F RAID1 o] g o] ol LVM Z-3] my_vg/my_Iv & FEA] g},

# Ivs -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)

Ivcreate(8) = IvmraidECDHE *=+2'% 5 o] x|

9.5. RAIDO ~E¢z}o]F =2] BF J¥

RAIDO =2] E#&-& of 2] t]o]E] 5}9] EF ol i=2] EF tjo]EE 2Ealo]xZ Z7] G9]Z Higd.
7 HAJoA] = O] 2= o)A b o] 5] & £ E2}o] F 5= mylv 2fi= LVM RAIDO =z] &< 4¥ gl
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A 27 ALY

1.
A 7 o] Yo Ee] BEFES YYAwrr. Ee] BF Yy g e Ao &2 LVM &=2] &

= /gI/H zlz #]./‘;'7/‘]*,_

27 2578 YA A &L LVM 25 257 44 & FZdHA 2.

Zl& E&F Z504 RAIDO =2] B&F& YY) ofss F32 Al 7/|e] 2Eg}o]z 77]9]
2Eglo]z 7 7]7F 4kB Q1 E#F 25 myvg o A] RAIDO E+# mylv = 4% g1 .

# lvcreate --type raid0 -L 2G --stripes 3 --stripesize 4 -n mylv my_vg

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

Logical volume "mylv"” created.

™
g
ﬂllo

RAIDO i=2] 270 7 A| =52 YH T -8 FF& =z] Bl extd 7 A
Yy g

I # mkfs.ext4 /dev/my_vg/mylv
=] BFES 2 ESY Y A2 23 FARE S 2 g

# mount /dev/my_vg/mylv /mnt

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

oy
ol

A4 = RAIDO ]| 7] =2] BF2 gFolgi]r].

# lvs -a -0 +devices,segtype my_vg

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

mylv my_vg rwi-a-r--- 2.00g mylv_rimage_0(0),mylv_rimage_1(0),mylv_rimage_2(0)
raid0

[mylv_rimage_0] my_vg iwi-aor--- 684.00m /dev/sdf1(0) linear

[mylv_rimage_1] my_vg iwi-aor--- 684.00m /dev/sdg1(0) linear

[mylv_rimage_2] my_vg iwi-aor--- 684.00m /dev/sdh1(0) linear
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Red Hat Enterprise Linux 8 :=2] 2§ 74 2 3¢

9.6. = E=2]X] RHEL A =&l 9952 A& 35l RAID LVM E#9] ~Ezg}o]xz 77] 74

2EZX] A]2H gst2 x1-2 51 Red Hat Ansible Automation Platform-£ A}-§& afof RHEL o] 4]
RAID LVM %5 9] ~E2}o] 2 27] 8 748 5 5tk AH§ 7Fs @ w7 ¥+42 Ansible Zzjo] 52
¢33l RAIDZ LVM & 75T 5 Sls1 .

A 27 A

R
It
My
b
[
i)

2] oA FaJo] 2 YT 7 Y= AFGAE Ao] kB 229150 U]

i

2] Z=Eo] A Z 35} ] AFE )= A o+ sudo # §o] Qw1

iy

23
1.
o ZHZE AFEdlo] )05 7 (: ~/playbook.yml )& 4§ g1l
- name: Configure stripe size for RAID LVM volumes
hosts: managed-node-01.example.com
roles:
- rhel-system-roles.storage
vars:
storage_safe_mode: false
storage_pools:
- name: my_pool
type: lvm
disks: [sdh, sdi]
volumes:
- name: my_volume
size: "1 GiB"
mount_point: "/mnt/app/shared"”
fs_type: xfs
raid_level: raid1
raid_stripe_size: "256 KiB"
state: present
2.
Fao] % 7E2L gelgr]g.

I $ ansible-playbook --syntax-check ~/playbook.yml
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9% RAID =3 2§ A4

o] FL FEU AT FEAUAN T FAF FY O R E BE 5 Pl

[ ]

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

/usr/share/doc/rhel-system-roles/storage/ tj 2 €] 2]
[ ]

RAID #=]

9.7. RAIDOS 44 5= w7 vl 5=

Ivcreate --type raidO[meta] --stripes_stripes --stripes --stripes --stripes VolumeGroup
[PhysicalVolumePath] & 3 2 A}-§ 35} RAIDO ~Ez]F =2] BEF< WY 5 Y51

= HFojAl+= RAID0 ~=Ez}o] = =] BF
g,

Mo

el

Qh
iy

FAAEY 7 = Y iAAFE 4T

3 9.2. RAIDO £ Ez}o] g =] BFS Y& ol= v+

o 7] 5 3

--type raid0[_meta] raid0 & X4 s "W el o] H £F glo] RAIDO 2Fo] AAH Yt}

raid0_meta = A& s} ¥ W Eld| o] 8 &Fo] £ E RAIDO EFo] A4
Huth RAIDOS 24 5% eto g ng 3 dolg =5 RAIDI/10L
2 AR ALY 92 ¥ B2-2 RAID4/5/6 0 2 A4 2 A F3HA] ek Tt
wtA v EH H EHAG 2 E59 573 A8 G E A 8] El
Eld] o] Bl EF o] F Q1A ¥4 th RAIDOY A RAID4/5/6/100. = W 3t
= A9 wWEld ol B EFo] B4t} raid0_meta = XA 51 &
HEtH o] H EF o] Abd & A

-
13 7 A 5] e o

--strip es =g BEF5S B AA 5 AGdYoh
--stripesize SiripeSize 7z} ~2Eglo] o] Z) 2 AEnlo|ER AU o] TS AR 2 o] %

at7] el g Aol 7152 vlolH o FPy
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Red Hat Enterprise Linux 8 :=2] 2§ 74 2 3¢
o 7 A = A
VolumeGroup AT EF 25 S AT
PhysicalVolumePath AHEE AR E AFFUTE o] 1S XA sHA] 2k o LVMel| A Stripes -4
o AR Fx & A9 Jth

9.8. £Z E [o]E] £}

Ho]E 2 EeA] 9] £EE Eyo xEe] FA A A dlo]H} &G FA ) 7] %H 6] 9}
2o AL gtk £H HoHi= A g FA o) Ly =AY 5 Ak o] Ho|HE 745}
2 AFE S 07} o2 ¢ £ o]H & AR £8 7 A1

7Y 7F A gel g g7t FY e o) RID(Red Bl 2] t]==) =2] EF(LV)o] & HA &1
RAID oj g o] 2 8 d g7} a3l S RAID LV] Y29l O} Z FX| o] jo]E| & H7& 7 5
v}, 221} RAID 742 b] o] XA o] ZHY S BFIA] ). 2ZE £, JEF £, £ ZE
CF HAE oF= ALY HA B L ZEQ o]} o YOl Z JE ol GOl S¥H Ho]ElE &HE 5]

= goj gt

DM(Device mapper) 25> RAID + 1, 4, 5,6, 105 §7] 1§ 50] £ X E &3.02 913 o5
&8 91315171} WA §] ok RAID A58 AF§ 5Hel bl o] 5 9] &5H ] S Alo] £EE £ 057
2 799 7 AFrioh 2 A5E 2 RAID o] ] %] 9]0 $)5]515] 77} 519] LVi= 2} RAID o] m]x]o]
e 22y vepe) o] 5] E = b0 4242 A gLtk £E 5] i RAID LVolA] Hlo]E & 245
£ G Ay HoE A Zye Eyol tet Hlo]HE BA Gk £5o] g HH AN AFNA 2
7 WIAIA)E phe15]l 2 RAID A Z0]4] -2 RAID o m] <] o4] Hlo] 5] &454] & AL HAFL]
t}. RAID 7] 52 &35 to] 5] tja] ¥4 5] e o5& AEOo2 A FYote] £XE £
Bg.

DM 5225 & A}-§-5}<] 4] RAID LVE 4§ 5171} 7] RAID LVo] 5252 7}
2z A 2.

\O'E

& 79 ke A}

%

[}
7244 vete o] B ol = 77} 2 2] F7to] B2 gk 2z RAID o] r]]o] tjs] 500MB-<]
bl o] E] ol Hlo]E] o] F7}H = A2y 02 sl MBS 77} 22 F7ho] B2 g ).
[}
o3 RAID 742 02 AR} ] §F2 F AN v DM 22442 77p51e o o] 5ol o4~
g uf tf7] A 702 913 5ol §F2 v F ek RAIDT 742 uks o2 RAIDS &= o5
WFu H e §5g AT
[}

RAID 72§ 2% 7] §5ol= 98 vF1rh 1 2 RAID 24Y 25 275 745
v 4o $4HY G 221} 1§ 32 RAID 24y £5 2= 1 2 o]d vdae] 5842
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A g ot

A}R Jtet FAY 2= F 71A, 5, journal = journal ¢/v]o). QR oz FZAHY 7
Yredg oy g Asadd.

e g

Y% 247} WY RAID1S FAY 02 A8 5171} 53 RAID 79 452 bl AE ] 27 A)
g2 FF=4 ol

9.9. DM =z % o = RAID LV 4%

DM(Device mapper) =24 2 A}-&5}o] RAID LVE 4% 5t} 7]& RAID LV 2252 F&7}stH
2z E &5p0 2 Q3] Hlo|E 7} £4E 9 g o] gaF L LVE A1§57] o] 744 573 % RAID
o efe] o] B 7} eL2 E wj7}A] Z]gp g}, 22 A gow Wzl 9= Z ]85} LVe] Y5l Y2 v d
7 Q&

@3

DM 724 & A& 3l RAID LVE g-¥ o). oS s A oA = AFE 715 Z7] 7} 256M
= RAID 5 1 ¢l test-lv & 25 test-lvali= o] 5] 4] RAID LVE 4§ g1l

# Ivcreate --type raid1 --raidintegrity y -L 256M -n test-lv my_vg

Creating integrity metadata LV test-lv_rimage_0_imeta with size 8.00 MiB.
Logical volume "test-lv_rimage_0_imeta" created.

Creating integrity metadata LV test-lv_rimage_1_imeta with size 8.00 MiB.
Logical volume "test-lv_rimage_1_imeta" created.

Logical volume "test-Iv" created.

7] RAID LVo] DM 242 771512 W thg 32 AFg et

I # lvconvert --raidintegrity y my_vg/test-lv
RAID LVo] 7 2§& F7}5}H 35 RAID LVojA] =d & = g 7} A eHF 1 -
A A 5Y 92 7Y at7] doll FEHL A7 g
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i)
‘

2]

# Ivconvert --raidintegrity n my_vg/test-lv
Logical volume my_vg/test-lv has removed integrity.

my_vg E#F 27 44 test-lv RAID LV] tj 5t g 1 & 29l ]}

#lvs -amy_vg
LV VG Atir LSize Origin Cpy%Sync
test-lv my_vg rwi-a-r--- 256.00m 2.10
[test-Ilv_rimage_0] my_vg gwi-aor--- 256.00m [test-lv_rimage_0_iorig] 93.75
[test-lv_rimage_0_imeta] my_vg ewi-ao---- 8.00m
[test-Ilv_rimage_0_iorig] my_vg -wi-ao---- 256.00m
[test-Ilv_rimage 1] my_vg gwi-aor--- 256.00m [test-lv_rimage_1_iorig] 85.94
[.-]

o] £27 17 g5,

7

oy
o

b

Mo

o

G 5y

Attr 9.9 43 220 = RAID o] r] X7} R A YL AF§ 5132 &L LFEFY L]} 3
2L A Z4HL _imeta RAID LVoj =] ZFgf1]l.

CPY%Sync ¥

# 491 RAID LV2] 2z} RAID o] r] =] o] g ¢t & 7|3} A ¢S el .
RAID o] o] =]

LV €9 raid_image N © = FZX] 1]}
Lvg

&713F A g2 = FH-§9 RAID LV} z} RAID o] v] x] o] tjsf] 100%7F 3 A] H

1,

7} RAID LV %32 Z A 8] oh.

# lvs -a my-vg -o+segtype
LV VG Atir LSize Origin Cpy%Sync Type
test-lv my_vg rwi-a-r--- 256.00m 87.96 raid1
[test-Ilv_rimage_0] my_vg gwi-aor--- 256.00m [test-lv_rimage_0_iorig] 100.00
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integrity
[test-Ilv_rimage_0_imeta] my_vg ewi-ao---- 8.00m linear
[test-Ilv_rimage_0_iorig] my_vg -wi-ao---- 256.00m linear
[test-Ilv_rimage 1] my_vg gwi-aor--- 256.00m [test-lv_rimage_1_iorig] 100.00
integrity
[.-]

Z} RAID o] u] =] o x] G=] & E A & A HFefi= % 7F:2E7F Y5 .
my_vg/test-lv o] 4] rimage_0 o] *] 72 ¥ o] 2|3 Z}X]H tjjo]E] B Y XE glgir].

# lvs -o+integritymismatches my_vg/test-lv_rimage_0
LV VG  Atir LSize Origin Cpy%Sync IntegMismatches
[test-Ilv_rimage_0] my_vg gwi-aor--- 256.00m [test-Iv_rimage_0_iorig] 100.00

0

o] o o] F A YL blo]E B ARE 7FA] 51A] s} = IntegMismatches 72 E/+= 0
(0)& A g

t}& o o} ol /var/log/ECDHE 2=z 3}l ojj 4] b o] E] 7 A4 FHE golgi]r].
of 9.1. AY o A]X] =z 4] dm-integrity & & x] <] <f

device-mapper: integrity: dm-12: ] =] 0x24e7 ] ] o 4] ¥ =] 1]}

o] 9.2. AY wj A =] = z°] dm-integrity & o] €] 5% of

MD/raid1:mdX: g/ 7] ¢ 771 8 5 5o (dm-16)2] 94489 4] +75

Ivcreate(8) = IlvmraidECDHE *=+2- % 5] o] x|

9.10. H= 2 FH 10 &= 54

RAID 2] 252 458 o £7]3) 4902 o] 2FL 278 o D28 W2E IO 59
o 2§ 27 u]Epe] o] B YEo]E 5 LVM F o tH2 1O Y& AF§ & 7 L&/} o] 2 93 o2

T =

LVYM #9jo] =2 & + w1t
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2]

27 A2 FEHte] RAID 2] BFo] 27]35H= £EE A& 5 A&k 5713 F9o] 79
_1;,7 - e =

= £ 5 Z Ao]slz]H Ivcreate 3 % <] --minrecoveryrate Z-maxrecoveryrate 5412 A& 3}of s g
ZFoJof] ot FH & & FHoj I/0 =5 H3 g

& §HL 2 2o 498 7 Atk

--maxrecoveryrate Rate[bBsSkKmMgG]

nominal /O 9] 2 A1§-51] 2% RAID =2] 272 Ao 27 $55 4§t WiEsL
&) 7} FA o ot 29 oz X gk LS 27 5A 9o vl kiB/sec/device = 71 3
Lk B 82 007 43 ureld oA Fu

--minrecoveryrate Rate[bBsSkKmMgG]

nominal I/O7} B2 F-¢-ol = &7]3] Yo B2t l/07} FH%= A 2] FL &35l =5 RAID =]
EFY FHL B SEE HYPg. HEES yjFo] 7} FA I gjot 2 o= Gy Fof
AE =] % 3}=] oo v kiB/sec/device= 7} §1]t}.

9] & Eo] Ivcreate --type raid10 -i 2 -m 1 -L 10G --maxrecoveryrate 128 -n my_Iv my_vg 5 &
Al&3lo] BF 259 = 2% RAID10 o] o] my_Iv & g ¥ grjc). Z7]7F10G o] 2 Foj 7591
my_vg = 128 kiB/sec/device ¢J1]t}. RAID ==ZF 290 g H= 2 FHogj B2 £ Z X FTF T+
Ao,

9.11. {13 F =] =Z RAID =] BFo = v3l
)E {9 2] BF2 RAID 2] 2§02 Uag 1. o] 492 U H Ivconvert §F

RAID i=2] 272 vepr] o] & Hlo]E 59] 2F02 74 F1th 4§ §32 RAIDT o]z o]
aer o A e E o] E o9] 2FL YH el Y BFo] Y FUT E2] BF 5 ool € ke 2

= O

#& dd¥ . #7} o] 7]x]= metadata/data 572 £ o] +71HY . € =] EF7 8E o F
= H|Elg] o] o] n| =] 7} Aot Fa] BF o v 4 = F-¢ Iveonvert 7} & 7] g}

@3

v g of S 2] BF FAF Sl g0

&

# Ivs -a -0 name,copy_percent,devices my_vg
LV Copy% Devices
my_Iv /dev/sde1(0)
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M =o] 2572 RAID 32 WEgr). 0 FFL 25 25 __my_vgolA JF =2

# lvconvert --type raid1 -m 1 my_vg/my_Iv

Are you sure you want to convert linear LV my_vg/my_Iv to raid1 with 2 images
enhancing resilience? [y/n]: y

Logical volume my_vg/my_Iv successfully converted.

L)
ol

i=2] 25 0] RAID 942 ¥ elE=x] elg]t.

# 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)

Ivconvert(8) v+ 2! 7 o] =]

LVM 1§ =2] BFoZ v3l

off

9.12. LVM RAID1 =2] E#

Mo

7]& RAID1 LVM =2] 52 LVM g =c] BFo 2 Wi + Q5. o] YL +F51zH
Ivconvert 3 S A1&3132 -m0 Q1 4+E& <] g g} o] 24 3} RAID o] g o] & 4 3l= 2= RAID &
o]E] 5}¢] EF7 RAID o] 3] o] & 741 5]-= 2= RAID v E}d o] E] 5}¢] E-Fo] AAHZ ¥ 55
RAID1 o]njx] & g =2] BFo 2 YA Fij.

23
1.
Z]& LVM RAID1 +=2] B ZA] g .
# 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.
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i)
‘

2]

7]& RAID1 LVM =2] 252 LVM {¢ =z BFo 2 wagd. o
RAID1 =2] 2&F my_vg/my _Iv E LVM ¥ § 332 vl s3]}

o
of
oY
Mo
S
<

# Ilvconvert -m0 my_vg/my_Iv

Are you sure you want to convert raid1 LV my_vg/my_lv to type linear losing all
resilience? [y/n]: y

Logical volume my_vg/my_Iv successfully converted.

LVM RAID1 2] 252 LVM {3 BFo = Helsl= 3¢
U ol o2 o Ao A] Ivconvert 5 F -2 /dev/sdel £ ] # 5} 32 £1F F=]
© = /dev/sdfl & -4-A] s} =& x]ggF]r].

I # Ivconvert -m0 my_vg/my_Iv /dev/sde1

oy
ol

RAID1 i=z2] B&o] LVM {3 g2 ¥ A== g2lgd.

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

Ivconvert(8) v+ 2! 7 o] =]

9.13. ojg/ g d LVM F# = RAID1 =2] EF o= W3l

MzHE §F na]E A}-&8lo] 7]&E oja] g H LVM 3x]E RAID1 LVM F3] 2 ¥ g = Q&1
o] 9] S g s}e]H --type raid1 2159} g7 Ivconvert F 3L A}-§- 1]}, o] €7 5} H mimage &}
o] 2] 3}¢] £ o] rimage 2}= RAID 5}¢] 2&° = w7 g1l

3t o)y 225 A A1 5)G do]E] 519 BFF &3 E2] B2 data 5/-¢] EFj sl rmeta
2l melhl o] E] 5}¢] EF2 Ay g

23
] 2] g =] & my_vg/my_Iv:9] #o]o} 25 £}l g]r].
I # lvs -a -0 name,copy_percent,devices my_vg
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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)

nl2] g H =2] BF my_vg/my_Iv  RAID1 =] BFo =z walg]r].

# lvconvert --type raid1 my_vg/my_Iv
Are you sure you want to convert mirror LV my_vg/my_Iv to raid1 type? [y/n]: y
Logical volume my_vg/my_Iv successfully converted.

oy
ol

v g H 2] 2F0] RAIDT =2 BFo z Wals=x] geg.

# Ivs -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)
[my_Iv_rimage_1] /dev/sdf1(0)
[my_Iv_rmeta_0] /dev/sde1(125)
[my_Iv_rmeta_1] /dev/sdf1(125)

Ivconvert(8) v+ 2! 7 o] =]

9.14. RAID =2] B&#29] 275 g 3l= 3%

&3} 2L Yoz RAID =] 259 278 =98 7 &

Ivresize &= Ivextend J 5 £ Al-&5lo 2= 5382] RAID =2] 2&F9] Z7]E &g + U+
t]o}. RAID o] o] =] == ¥ Z 5 %] gt51] ). =2 Ezlo]Z RAID =2] B#9] 77 ~Ezc}o]FH
RAID =2] B#F& 4§ o] Y+ 2Eglo]Z vh& g Ao o] #HgH1L].

Ivresize 5= Ivreduce F 5 £ Al-&5lo] 2= 5382] RAID =2] 2&F9] Z7]E =9 + U+
1]c}. RAID o] o] =] == vl 7 5] 41} Ilvextend 3 & 3} o] 7} x| 2 ~Eglo] = gl 2 &
Aok £z o] Z2Ezlo]= RAID =2] BEF2 W35 g FgH .

Ivconvert 3 3 2] --stripes N ojj 7] ¥W+E Al-& 5} RAID4, RAID5, RAID6, RAID10 72
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2Ea}o]Z RAID i=e] B4 2Ez}o]Z & WF g g1 o] g spH F7}F Ei A
€ 2Eza}o]xo] g g mel RAID =2] BF2°] 27]& Se]7 v Y1t raid10 2F2 =
Eglo]zut #2718 5 gt o] 752 RAID A FE] 9] JHo]n] o] 7]&L A&l & o
RAID +#& 743114 RAID :=2] 2-#9] 42 W4 + Sl

9.15. 7]& RAID1 3 x] 2] o]n]x] 5= v 7

LVM 1] 2] % 28 o) 4] o]n]=] & w7 & 7 = B4 7 FAF17 715 RAID o] g o] <] o] m]x] &
WH e 5 g,

Ivconvert 5@ 41§ 3to] RAID1 i=2] Bl o]r]x]& #7}51= 49 g FYE 798 + &)
.

[}
27 349 & orix] +& A9 gk

[}
ol 718 o] x| 7]},

[}
Ae .0z Af Wt o] g/d o] €] o] n]x] o] 7= Fe] BFL AYE 7 U]

2913 RAID1 o] # o] o] LVM %3] my_vg/my_Iv £ ZA] 1]t}

# 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)

rmeta 2}+= v g} tj] o] ¥] 39| E&F-2 $¥ tf o] E] subvolumes rimage ¢} & 5 &2 %
] of] &) ¢}1] c}. metadata/data s}-¢/ 2 --alloc £ =] 3 3}=] &= 31 RAID vj 9] O} 2
o) ‘;21_

25 42
metadata/data 519 25 %7 5Y3 E2] &2

#Fol YA g

2 4rgf RAID1 =2] E+ my_vg/my_Iv & 34%-3F RAID1 ==2] EF o = W]
I # Ilvconvert -m 2 my_vg/my_Iv
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9%.RAID =3 &8 4

Are you sure you want to convert raid1 LV my_vg/my_Iv to 3 images enhancing
resilience? [y/n]: y
Logical volume my_vg/my_Iv successfully converted.

2.2 7]= RAID1 §A 94 o]v]] -5 W75

o]

st @ 7pA] ol ¢1] k.

RAIDo] o] u]R] & F7}6}= A S Ea] BFS AFE 75 dFHTd. o5 FF
2 Hj Foj] A1 3 Ez] EF /dev/sdd1 £ x]g 3l 2-way RAID1 =2] EF my_vg/my_Iv
Z 3-way RAID1 =2] 2502 w#g]d.

I # Ivconvert -m 2 my_vg/my_Iv /dev/sdd1
34rgt RAID1 =2] 2L 293 RAID1 =] EF o =2 ¥yl

# Ilvconvert -m1 my_vg/my_Iv

Are you sure you want to convert raid1 LV my_vg/my_lIv to 2 images reducing
resilience? [y/n]: y

Logical volume my_vg/my_Iv successfully converted.

A7 & o]o| x| 7} Eghd &2 B /dev/sdel & x]g 3} 33 RAIDT =2] 52 2
W3 RAIDT :=2] BFoZ v

I # Ivconvert -m1 my_vg/my_Iv /dev/sde1

ol o]oj =] & A vlE}b]o]E] 9] 3}9] EFS A AIH A} =2 o] o] X7} £ FE
AH-27] 98 ofef = [ 1] Iv_rimage_ 0, Iv_rimage 1, Iv_rimage_1=Z % & 3-way
RAID1 o] ] o] 4] Iv_rimage _1 & ] 7] 5}H Iv_rimage 0 ¥ Iv_rimage_1 2 7% H
RAID1 wj & o] 45 g 1]}, 519 B#2] lv_rimage_2 = o] £] 532 ¥ %2 2754
Iv_rimage_1 o] H1jt].

7]E RAID1 &3] o) 4] o]o]x] =& w7 st & RAID1 F3] & ZA] 5]}

# lvs -a -0 name,copy_percent,devices my_vg
LV Cpy%Sync 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/sdd1(1)
[my_Iv_rimage_1] /dev/sde1(1)
[my_Iv_rimage_2] /dev/sdf1(1)
[my_Iv_rmeta_0] /dev/sdd1(0)
[my_Iv_rmeta_1] /dev/sde1(0)
[my_Iv_rmeta_2] /dev/sdf1(0)
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Ivconvert(8) =12 7 o] =]

9.16. RAID o]u] X & W o] ;=g] BFo = 23

RAID =2] £59] o]r]x] & B 83po] 4] i=2] 52 748 7 &1tk 7= RAIDI 2] 254
RAID o] v] ] & ] A 5} A1} §-4] 57Lol<] RAID v o] E &}9] 24 B ¢l 25 vjeteo]E] 59 252 A
A= 75 BT} B o] v N 7F 2L A5-7] FIa P2 o] F ] o}, upA] RAID mj 22 74 5=
2] BFe o2 v E £8H P A=Y,

27

RAID1 w2 o] o} 5] §7]3}595] 92 79 RAID o] ] <] & 3] & 7= gl 1] e},

2913 RAID1 o] & o] o] LVM 33 my_vg/my_Iv £ ZA] 1]t}

# Ivs -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)

RAID o]z & W o] i=z] BF o Z F gl

3
=
<
g
all
Y
L
r
ofl
I
ALy
]
W

]2 o A o 4] = 2-way RAID1 =z2] &9 my_lv &

new Z F2 &g,

# Ivconvert --splitmirror 1 -n new my_vg/my_Iv
Are you sure you want to split raid1 LV my_vg/my_Iv losing all resilience? [y/n]: y

)5 oA oA = 3% F RAID1 =2] EF9 my_Iv E 233 RAID1 =] Z#,my_Iv ¥
[ =z BF new = H gl

I # lvconvert --splitmirror 1 -n new my_vg/my_Iv
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RAID =2] 59| o] r]x]& #2] ¢ 7 = o/

t

=2 EHFE 2

5

)

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

9.17. RAID o]nj=x] 2 & =

Ivconvert 5 % <] --splitmirrors 12} 3}7] --trackchanges ¢!
4] 27] A&&o= RAIDT HjF9] o] u]x] & YA H O Z 1}x 5

1.

& o] 7]lsE

9%&. RAID =3 5§

= ALg o] WG AL F4 5
A1§-3pel o] m] 7}

o.’L

285 o] 7 vgH WF e A P2y T} ]85t 1}5o] o xS wjLo] §FE + s

RAID ojojzx] &
o] ZL Bl FslF =

--trackchanges °l+=Z 2
+ Q& B 47 BFE 27 2L A%

[}
s TEVEES DR Es
[}
e X WD 9] o] FL W& 7 L]k
[}
L EEEVEES L
[}
N 25 2 pr A i G E FHYOE FYFG 7 g
2GH oA E YFY 7 ATk oA E Y v o] X 7} £
Al E7180 8 o,

oot £ 28 oA 5 AFE 5

i

A EeE= EHY

F4o] A&z
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2}
1.
RAID :=z] 5% 4 ¥ 3.
# Ivcreate --type raid1 -m 2 -L 1G -n my_Iv my_vg
Logical volume "my_Iv" created
2.
e A13): Y3 H RAID =z2] 272 sFol gl
# 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)
3.
44 H RAID =] E#F 4] o]r] A& T3] 1v}o]z] uj dof gjot ¥g ALF2 F5 ¢
# lvconvert --splitmirrors 1 --trackchanges my_vg/my_Iv
my_Iv_rimage_2 split from my_Iv for read-only purposes.
Use 'lvconvert --merge my_vg/my_Iv_rimage_2' to merge back into my_Iv
4,
A Apg: o] A F B I F =] BFL ol
# 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)
5.
EH5S g o] Fged.
# lvconvert --merge my_vg/my_Iv_rimage_1
my_vg/my_Iv_rimage_1 successfully merged back into my_vg/my_Iv
75
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H o] 252 g

o
w

# 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)

Ivconvert(8) mj i+ = o] x]

9.18. RAID 2 7 g & 87

/etc/lvm/lvm.conf 7} 9 9] raid_fault_policy 2= 7] X2 &g njz} LVM RAID | 37 ¢ F& &2
=2 Xzl go. 2 AFgo mj2f raid_fault_policy 2 == 5}—3— o & s Z g+ s

warn

Z]E & o Z raid_fault_policy 2 =2] zI-2 Ivm.conf o A] warn ¢/ 1]c}]. FX]7} S 3l F-¢
RAID *=2] E#Fo] 7<= A5l

allocate

o] o7 TE AFEfe] YA FAE AFEL 2 WA G T e

9.18.1. &3 RAID ¢ 7 §& &%

raid_fault_policy 2 =Z /etc/lvm/lvm.conf 5} 2 9] allocate mj 7] ¥l +2 dg 5 Q51 o] 7] 12
42 AFg S N ZH A Aot FAE B 272 ov] FAZ wA 2 gk Ay FAIF Y
O ALY 270 o] YHI} EgHFH LT

@3

RAID

rr

a]

i
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oy
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i)
i

7]

# lvs -a -0 name,copy_percent,devices my vg

LV Copy% 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/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)

/dev/sdb 3] 7} ¥ 5 5lH RAID =2 2§52 31olst]].

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

/dev/sdb: 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 Copy% Devices

my_Ilv 100.00 my _Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)

[my_Iv_rimage 0] [unknown](1)

[my_Iv_rimage 1] /dev/sdc1(1)

[..]

/dev/sdb F ] 7} A 5l= F-e 9 F AR gjdt A| 28 222 B % 9.

lru
ky
Y
I
3J

Ivm.conf 5} o] g5 & raid_fault_policy ¥ =E

# vi /etc/lvm/lvm.conf
raid_fault_policy = "allocate”

37

raid_fault_policy £ &g s} =5 H3 vt ofv] 27} = -5 a5o]
YAl =2] BEFS 2zl 2 F1ol. g5 &5 351H Iveonvert --repair § 3 <
AFg sl Ha ot FAE g2 ZA T 7 YAt AT ] §S =] EF
4] &7 et RAID =] ZAE 3l HA]L.

Ao gt FA 7} BF 259 A I =2 A Hd=A gl g


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/configuring-raid-logical-volumes_configuring-and-managing-logical-volumes#replacing-a-failed-raid-device-in-a-logical-volume_replacing-a-raid-device-in-a-logical-volume

9%.RAID =3 &8 4

Couldn't find device with uuid 3lugiV-3eSP-AFAR-sdrP-H200-wM2M-qdMANy.
LV Copy% Devices

v 100.00 Iv_rimage_0(0),Iv_rimage_1(0),lv_rimage 2(0)

[lv_rimage 0] /dev/sdhi(1)

[lv_rimage 1] /dev/sdc1(1)

[lv_rimage 2] /dev/sdd1(1)

[lv_rmeta_0] /dev/sdh1(0)

[lv_rmeta_1] /dev/sdc1(0)

# lvs -a -0 name,copy_percent,devices my vg
[lv_rmeta_2] /dev/sdd1(0)

27

oAl e FA 7} HA AU T A7} BF 274 o4 A A HAA] G
7] W&o LVMe)A] 5 G5 22 7 glrhs FA7F A4 EA G .
my_vg5 32 A spo] 2F 2ol AT FAE A& 7 dgrch

Ivm.conf(5) man page

9.18.2. F37=Z RAID 27 g2 &%

raid_fault_policy ¥ =Z Ivm.conf 71 ¥ 2] warn vj 7] ¥l2 4F e 5 51} o] 7] HF L A&
sl A 2HojjA] HAel FAE el = FZE A2 220 Fog . G20 njal FoF GAE I
olgt = gl

23
1.
RAID =z] &< g2l 3]
# lvs -a -0 name,copy_percent,devices my_vg
LV Copy% 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/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)
2.

Ivm.conf 79 o x] warnZ raid_fault_policy 2 =Z &g g]t}.
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# vi /etc/lvm/lvm.conf
# This configuration option has an aufomatic default value.
raid_fault_policy = "warn"

/dev/sdb F=] 7} &5 51= 3 B AR E FAGIEE A28 2 2 E 8ol gh]r].

T

# grep lvm /var/log/messages

Apr 14 18:48:59 virt-506 kernel: sd 25:0:0:0: rejecting I/O to offline device
Apr 14 18:48:59 virt-506 kernel: I/O error, dev sdb, sector 8200 op 0x1:(WRITE) flags
0x20800 phys_seg 0 prio class 2

[-]

Apr 14 18:48:59 virt-506 dmeventd[91060]: WARNING: VG my_vg is missing PV 9R2TVV-
bwin-Bdyj-Gucu-1p4F-qJ2Q-82kCAF (last written to /dev/sab).

Apr 14 18:48:59 virt-506 dmeventd[91060]: WARNING: Couldn't find device with uuid
9R2TVV-bwin-Bdyj-Gucu-1p4F-qJ2Q-82kCAF.

Apr 14 18:48:59 virt-506 dmeventd[91060]: Use 'Ivconvert --repair my vg/ly_Iv' to replace
failed device.

/dev/sdb F 3] 7} A A slH A A8 2 70 9 F wj AR 7} FAHL ol za]i} o] F-2 LVM-L
o]u] =] 5 5j1}E wFH 5l RAID IR & A& 02 H 751X g gl F] 7} /"37/ ot 3¢
=] Z Ivconvert 5 % 9] --repair o]+ Z A & 5 Y51 ol Ao ] &L =] EFoJA &
gl RAID g =] Z A& FZ5l4A L.

Ivm.conf(5) man page

9.19. =2] EFJA] RAID F =] ]

o Alpe] L of e} i=2] B 94 RAID FAE wA g + w1

s 3¢ RAID =] w2 A].

w=a] BF o4 s RAID FX] wZA.

9.19.1. -5 521 RAID F=] 2]

Ivconvert 'J % 9] --replace Q14Z5 Al-& 35l =2] BFJA & 52 RAID IS wA g 5 Q15

.

94


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/configuring-raid-logical-volumes_configuring-and-managing-logical-volumes#replacing-a-failed-raid-device-in-a-logical-volume_replacing-a-raid-device-in-a-logical-volume

A‘;L 7]

RAID 35 2 77} By stis 29 thg do]

A 25 AP

°
RAID =] 7} & 7 5} =] &1 ot

RAID1 vj &£ g g

# Ivcreate --type raid1 -m 2 -L 1G -n my_Iv my_vg
Logical volume "my_Iv" created
44 E RAID1 ] & ZAgi] ]

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

9%.RAID =3 &8 4

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)

Q72 A}8toj] mjal RAID 3] 2 o} uF o 2 A o).

A g Ee] BFE =g 3] RAID1 F3]E w4 g

I # Ivconvert --replace /dev/sdb2 my_vg/my _Iv

2 Ao AFE- 8 Ee] EFE Xg o] RAID1 FA]E w4 g1,

I # lvconvert --replace /dev/sdb1 my _vg/my _Iv /dev/sdd1
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2A g Ee] BFES g9 7 RAID1 v &L HAFgi 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)

HA o AF& 3 Fe] BFE RF o 7 RAID1 v IS FAFgi] .
# 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_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)

¢t vl o] of 2] RAID g5 w3t 7 RAID1 v &5 Z A o).
# 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/sdai(1)

[my_Iv_rimage_1] /dev/sdd1(1)

[my_Iv_rimage_2] /dev/sde1(1)

[my_Iv_rmeta_0] /dev/sda1(0)

[my_Iv_rmeta_1] /dev/sdd1(0)

[my_Iv_rmeta_2] /dev/sde1(0)

A

Ivconvert(8) man page



9%.RAID =3 &8 4

9.19.2. =] BF o4 &7 RAID F=] =7

RAID:= 7] = LVM v] 2] Y7 & A 51x] o). LVM v]2] o] F-¢ Aot FE A Ag). 2¢
=] gkow RAID nj F o] g3l FA]oJA] A4 HP == & v FJH =] E#o] sHdd 1. RAID1
o] 2] o] RAID $=F2] 7Z-¢ 23] Z #j 7] 5@ RAID6°] 4] RAID5Z %= RAID4 == RAID0.o = 9] e
RAID =F© 2 9] ¥382 o g,

da ot FAE 47512 A E LVML 2 8'd3)E gjil lvconvert g 3 9] --repair o1 +E A}-§ 3}
RAID =z2] E#F N &2] &2 A}§5= dA e A& wA g + A5

A 27 A
[ ]
27 2FE Ao FAE ZAY 5 e FRE o f §FE AT He] o] X

o] geri] .

23
1.
RAID =z2] E#2& g9l 3]
# lvs --all --options name,copy_percent,devices my_vg
LV Cpy%Sync 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/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 ZF=] 7} & ¥ et & RAID =] BFL 8olgjr].

# 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_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)
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[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)

# Ilvconvert --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 g: Ao e FAE A o= o] BF LS FEOE Y
I # lvconvert --repair my_vg/my_lv 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_Iv 43.79 my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdei(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)

B 2iolA LA P& AAL A7hS LM R B E N 2577} By e A& 28
9128 A% EA G

25 254 Ja e FAE A A g

I # vgreduce --removemissing my_vg
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Yo ¢t FAE AAG FALE TFset Fo] BFL G

# pvscan

PV /dev/sde1 VG rhel_virt-506 Ilvm2 [<7.00 GiB/ 0 free]

PV /dev/sdb1 VG my_vg lvm2 [<60.00 GiB / 59.50 GiB free]
PV /dev/sdd1 VG my _vg Ilvm2 [<60.00 GiB / 59.50 GiB free]
PV /dev/sdd1 VG my _vg Ilvm2 [<60.00 GiB / 59.50 GiB free]

# lvs --all --options name,copy_percent,devices my_vg
my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdei(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)

Ivconvert(8) 2 Cryo statreduce(8) =5 2F 7] o] x|

9.20. RAID =z] EFoj4] to]g] A% 3ol

LVM=2 RAID =2] & o] tj ¢8 2= ¢ g2 A3l RAID == g2 v F 9] 2= o] & 2]
E]| 222 9] v JX] of HZ 39]5}= =Z Z A~ ¢/1]rf. Ivehange --syncaction repair 3 %2 v & o 4]
v 72}2E §7]3F ZFE A Z e L/E} ohs S bloje @AYo g A F FJERE AT

raid_sync_action & =ojji= RAID i=2] £ §0] +dal= 84 57]3 2¢]0] ZAF . o
o @5 dd + sk

idle
resync

recover
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Hj g ol 4] F =] E A g o

Check

Cpy%Sync B=i= 731 %912 A g2 ZA 5.

Iv_attr Z== #7} X EE A FF T o] BE HE 9= 2] BFo] YU & X
o AEEZ A g

3
&
K
o)

m 5= mismatches

RAID =z] BF o] E A7} 5L e o. ==/ 53 ZF¢/o] RAID9] 75 ZF
2| ot 7 o] FAE —5 Ql&1]r). o] ExlE= Ay o] gl

R &= refresh

LVMo)4] 3] #]o] 28 92§37} &= R02 7534 2= RAID wj G ol4] 2
Aot FAE P 2] BFL A2 2A FAE ALY 7 Agg Ao DA} I
A ROz oY= G A E wA T

28 AL} 27 EZ A X0 ] AF&5]= 10 O] G2 A 3¢ ). RAID =223 Y
2 g uf F7]s} Z¢o] e Wzl 2 /0= EF 25 velhlo]E ¢Ho]E 5 LVM 3
Ao gjgt = 109 &L =Y 7 g o]Z 95 gE LVM 2F¢jo] =] F + Qw1

B Ae+e FHslo] 22 F¢l 2] Hj &S Ao] & + &1 Ivehange --syncaction 7
%/ 7] g}7] --maxrecoveryrate Rate[bBsSkKmMgG] & += --minrecoveryrate
Rate[bBsSKKmMMQG] & A}-§3}o] B7 S22 898 = &1L 24t &2 F= 2 Fy)
10 &%= $42 FFHAL.

Rate -2 W22 2} §A ] t] ¢ 29 9o 2 NG gk FrAIE AFa o 4L
335 29 kiBE 719 F1] .
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9%&. RAID =3 5§

o.’L

R
I # lvchange --syncaction check my_vg/my_Iv
o] FFL Hj x| W ze} 2= S35 S A ZF ]
3.
e A}3}: 7Y v ] =] <] var/log/syslog 722 g9l gL}
4.

w2 o] 3] & 57 544 2.
I # lvchange --syncaction repair my_vg/my_Iv

o] HEl o RAID =2] EFoJ4] dlist A E HZ5tAL wA Lk o] HHL Ay
AY v+ =] <] var/log/syslog 7 ¥-& & 5 51t

oy
ol

2z 9o 5 FRE EAFI .

# lvs -0 +raid_sync_action,raid_mismatch_count my_vg/my_Iv

LV VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync Convert
SyncAction Mismatches
my_Iv my_vg rwi-a-r--- 500.00m 100.00 idle 0

Ivchange(8) 2 Ivmraid(7) %= 2 7 o] ]
FH2 2 FHg 0 = 54

9.21. RAID 2] 252 t}2 RAID +70. w3

LVM2 RAID =z2] E &< 3l1}9 RAID 59 4] o= RAID +~F2 Z W 3l5}
RAID 59 4] RAID 6= W 3t). RAID 5~+& W73 sl Fx] 27l st =
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1.
RAID =z] &£ J¥ 3t
# Ivcreate --type raid5 -i 3 -L 500M -n my _Iv my_vg
Using default stripesize 64.00 KiB.
Rounding size 500.00 MiB (125 extents) up to stripe boundary size 504.00 MiB (126
extents).
Logical volume "my_Iv" created.
2.
RAID =z] &£ g2l 3]t
# lvs -a -0 +devices,segtype
LV VG Attr  LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices Type
my_Iv my_vg rwi-a-r--- 504.00m 100.00
my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0),my _Iv_rimage_3(0) raid5
[my_Iv_rimage_0] my_vg iwi-aor--- 168.00m
/dev/sda(1) linear
3.
RAID =z] E#F< o= RAID 792 2 ®W32gr].
# Ivconvert --type raid6é my_vg/my_Iv
Using default stripesize 64.00 KiB.
Replaced LV type raid6 (same as raid6_zr) with possible type raid6_Is_6.
Repeat this command to convert to raid6 after an interim conversion has finished.
Are you sure you want to convert raid5 LV my_vg/my Iv to raid6_Is 6 type? [y/n]: y
Logical volume my_vg/my_Iv successfully converted.
4,
A A gz o] HF o] WL vrEES 2 FE WA A E HAFE B g2 AP g
.
I # Ivconvert --type raid6é my_vg/my_Iv
75

#3lH RAID -2 2 RAID +=z2] E+#< 32/g]d.

# lvs -a -0 +devices,segtype
LV VG Attr  LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices Type
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my_Iv my_vg rwi-a-r--- 504.00m 100.00
my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0),my_Iv_rimage_3(0),my_lv_ri
mage_4(0) raid6

[my_Iv_rimage_0] my_vg iwi-aor--- 172.00m
/dev/sda(1) linear

Ivconvert(8) 2 Ivmraid(8) =% 7 o] ]

9.22. RAID1 =z2] E #9941 I/0 Z¢

Ivchange % % 9] --writemost & --write behind o 7] ¥15=Z Al-& 5} RAID1 =] B &F 4] F]<]
10 & A o] et 5 Qs . 82 o] ot uf | ¥l +F AF&5l= F A g

--[RAID]writemostly physicalVolume[:{tly/n}]
RAID1 i=z2] B&2°] JXE gf & 227] Z ZA]5}x Q¢ F-p7} oft] ¥ o] 2] ot =2 o] B o oj

oF 2 E 27 FYS WAg . o] g vl+E 4 5H /0 FY &5 FH2=Z 52 g1} Ivehange
--writemostly /dev/sdb my_vg/ly Iv 3 %2 A}-&35]c] o] uj7j+Z 4% 3]}

}2 7 z+e ¥y o = writemostly <42 #3 & + &1}

Yy
7] #2250 Z writemostly £ 2 =] BF 4] g H E&] 2F djs] yes ] .
n
writemostly 2] 2= A 7|5l ¥ :n & &2 EF F7Ig .
)
writemostly <% 9] & £} H -- writemostly ¢l+E g gjo). G B F 4] o]
& F ¥l o]y AFE S} i=e] EF O] BE g EF Qe 2] SHS g vl g T+ U
=

--[RAID]writebehind IOCount

writemostly 2 ZA]H H 7 59 2719 FHg -5 x]g g] ). RAID1 =2] E59] 3] &
& = Qli= 7] 29 sk o] v 2] 72 Z7 ¥ RAID ] Jo) ] BE 27] F9]0] 2=
HES 7] ol 74 FA ) el mE 2] F9jo] Fr]Foz gk FHL ok

Ivchange --writebehind 100 my_vg/ly Iv 5 &£ A}-&6}cf o] mj7jvi+E dg & + 51
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writemostly 5§°] gl 022 Hsl'd 7]# Hgo] A f| gt} o] 8FE& AFE1H A|=HL 919
2 gedggo.

9.23. RAID E& w2 A

RAID 23]= RAID +Z2 #7515 93 RAID i=2] 279 $42 W7t AL o]t g @
I 214 5§ ol RAID #)o]o-2, ~Ezje] = 7] B AEdo] = 77} & FHH T

27

104

RAID =2] 252 4431

# Ivcreate --type raid5 -i 2 -L 500M -n my _Iv my_vg
Using default stripesize 64.00 KiB.
Rounding size 500.00 MiB (125 extents) up to stripe boundary size 504.00 MiB (126

extents).
Logical volume "my_Iv" created.

RAID =z2] 2#2 3913t}

# lvs -a -0 +devices

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

my_lv my_vg rwi-a-r--- 504.00m 100.00
my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)

[my_Iv_rimage_0] my_vg iwi-aor--- 252.00m /dev/sda(1)
[my_Iv_rimage_1] my_vg iwi-aor--- 252.00m /dev/sdb(1)
[my_Iv_rimage_2] my_vg iwi-aor--- 252.00m /dev/sdc(1)
[my_Iv_rmeta_0] my_vg ewi-aor--- 4.00m /dev/sda(0)
[my_Iv_rmeta_1] my_vg ewi-aor--- 4.00m /dev/sdb(0)
[my_Iv_rmeta_2] my_vg ewi-aor--- 4.00m /dev/sdc(0)

A9 AFF: RAID i=2] 2579 2Eg}o]x oju]x] @ 2 Epo] 17]& &g},

# lvs -o stripes my_vg/my_Iv
#Str
3

# Ivs -o stripesize my_vg/my_Iv
Stripe
64.00k



Y

oIy

9%, RAID =2 E§ +4
27 A} ol B} 52 WY& A1E3o] RAID 2] 2779 488 74 7.

RAID =] B F29] ~Ezlo]=Z o] x] & =% §F1]r}.

# lvconvert --stripes 3 my_vg/my_Iv

Using default stripesize 64.00 KiB.

WARNING: Adding stripes to active logical volume my_vg/my_Iv will grow it from 126 to
189 extents!

Run "lvresize -1126 my_vg/my_Iv" to shrink it or use the additional capacity.

Are you sure you want to add 1 images to raid5 LV my_vg/my _Iv? [y/n]: y

Logical volume my_vg/my_Iv successfully converted.

RAID =z] BF9 ~EzZlo]=Z 7|5 43 g

# Ivconvert --stripesize 128k my_vg/my _Iv

Converting stripesize 64.00 KiB of raid5 LV my_vg/my_lv fo 128.00 KiB.
Are you sure you want to convert raid5 LV my_vg/my_Iv? [y/n]:y

Logical volume my_vg/my_Iv successfully converted.

maxrecoveryrate = minrecoveryrate <42 g g1}l

# lvchange --maxrecoveryrate 4M my_vg/my _Iv
Logical volume my_vg/my_Iv changed.

# lvchange --minrecoveryrate 1M my_vg/my_Iv
Logical volume my_vg/my_Iv changed.

syncaction <& +73 ¢/l
I # lvchange --syncaction check my_vg/my_Iv
writemostly & writebehind £ 2 73 g1}

# lvchange --writemostly /dev/sdb my _vg/my _Iv
Logical volume my_vg/my_Iv changed.

# lvchange --writebehind 100 my _vg/my_Iv
Logical volume my_vg/my_Iv changed.
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RAID =2] &9 £Ez}o]= o]n]x] & 2Eg}o]x Z7]& gelgh].

# lvs -o stripes my_vg/my_Iv
#Str
4

# lvs -o stripesize my_vg/my_Iv

Stripe
128.00k
2.
maxrecoveryrate 5% < +¢ sl & RAID =] 5L golgr].
# lvs -a -0 +raid_max_recovery_rate
LV VG Attr LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert MaxSync
my_Iv my_vg rwi-a-r--- 10.00g 100.00 4096
[my_Iv_rimage 0] my_vg iwi-aor--- 10.00g
[.-]
3.
minrecoveryrate 545 2 +7% 3 & RAID =z] EF£2 g9l
# lvs -a -0 +raid_min_recovery_rate
LV VG Aitr LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert MinSync
my_Iv my_vg rwi-a-r--- 10.00g 100.00 1024
[my_Iv_rimage_ 0] my_vg iwi-aor--- 10.00g
[.-]
4,
syncaction <42 3 o1 ¥ RAID =2] &&= 93]}
#lvs -a
LV VG  Attr LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert
my_Iv my_vg rwi-a-r--- 10.00g 2.66
[my_Iv_rimage_0] my_vg iwi-aor--- 10.00g
[.-]

Ivconvert(8) & Ivmraid(8) =2 2% 7 o] ]

9.24. RAID :=2] BF A ¥4 =27] ¥ g
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RAID =z] 25 44 & o /etc/lvm/lvm.conf 7 9] raid_region_size ojj 7] ¥+ RAID =z] £
< 2]d 271& eI . RAID ic2] 87 Yol 7 #42 ¥ 271§ WP 7 Agr] . o] u//
A v O E 6] EE Y] JHE FH 5 A2YS §e] 5o i Ege] HE v EE RAID ¥
o e 8 7 57198 FY AEE F ] FLicHel: A2H 2F7).

raid_region_size = O] =& 22 Hdgs}H v]EY 7 7]9 ZFo] o] F1]r]. 221} RAID oj ¢+
27| = FHE 578 71X X A5 7] gfFo] FHE A&7 5}5l= 527 FYo) FFE v FHY

23

1.
RAID :=z] 5% 4 ¥ 3.
# Ivcreate --type raid1 -m 1 -L 10G test

Logical volume "lvol0" created.

2.
RAID =z] &< glgid.
# lvs -a -0 +devices,region_size
Lv VG Atir LSize Pool Origin Data% Meta% Move Log Cpy%Sync
Convert Devices Region
Ivol0 test rwi-a-r--- 10.00g 100.00
Ivol0_rimage_0(0),Ilvol0_rimage_1(0) 2.00m
[Ilvol0_rimage_ 0] test iwi-aor--- 10.00g /dev/sde1(1)
0
[Ilvol0_rimage_1] test iwi-aor--- 10.00g /dev/sdf1(1)
0
[Ilvol0_rmeta_0] test ewi-aor--- 4.00m /dev/sde1(0)
0
[lvol0_rmeta 1] test ewi-aor--- 4.00m
Region ¥-2 raid_region_size ojj 7] ¥l +9] zI-& v}ElY1]].

3.

g &}3}: raid_region_size mj 7j W 4=9] zFe g9l gl

# cat /etc/lvm/lvm.conf | grep raid_region_size

# Configuration option activation/raid_region_size.
# raid_region_size = 2048
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RAID =z] 79 ¥ 2715 w7 §1i.

# Ivconvert -R 4096K my_vg/my_Iv

Do you really want to change the region_size 512.00 KiB of LV my_vg/my_Iv to 4.00 MiB?

y/nl:y
Changed region size on RAID LV my_vg/my _Iv to 4.00 MiB.

RAID i=2] 252 tA] §7]3 8] o

# lvchange --resync my_vg/my_Iv

Do you really want to deactivate logical volume my_vg/my Iv to resync it? [y/n]: y

RAID =2] 252 gl g}

# lvs -a -0 +devices,region_size

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

Ivol0 test rwi-a-r--- 10.00g 6.25
Ivol0_rimage_0(0),Ilvol0_rimage_1(0) 4.00m

[Ilvol0_rimage_0] test iwi-aor--- 10.00g /dev/sde1(1)

0

[Ilvol0_rimage_1] test iwi-aor--- 10.00g /dev/sdf1(1)

0

[Ilvol0_rmeta_0] test ewi-aor--- 4.00m /dev/sde1(0)

0

Region ¥-2 raid_region_size rjj 7}] ¥l +2] v

oy
)
0
o
£
fuj
ey
I
=

Ivm.conf 5} 2 9 4] raid_region_size vl 7} ¥l 4=2] < 2ol gfi] ],

# cat /etc/lvm/lvm.conf | grep raid_region_size

# Configuration option activation/raid_region_size.
# raid_region_size = 4096



9%. RAID =2] EF 4

Ivconvert(8) man page
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LVM 2 5 7] 52 A}§ 5HE AH] 2 F8F glo] 55 4] 25 (el: /dev/sda ) 2] 713 o] <] & 45 &
7 Ao,

10.1. =Y AF B2 F 7] 2

AYREL BE F U BF(AE)L 7 0 28 AL vy Ho 7 E HloJE o BARLS
wr5o] B YOE A7 G 7 YEF Tk 2YAES 5 o) B et A 7] B 7] JA=
= TFs e

AYREE 2Y RS Y Y G F WG HE o]E § o BAPSFEE AYsE S]] HAehe] 2EeA]
oo] Hagit]eh o & So] g#] §go] Ao Yrlo|=H L] G 2L A F7]0) FH e &
9] 3-5-5-4%0] ¥l F1]ch. W9l ZZAHE ) A5} Ferr]Th. SYAE BAHEL Y BApE O]
A o] o] g opir]L}.

23S )= AR B W A FS Al Ale WER 4 H FHE A | E 5
22 3

7 &
2YS vhE e fES 5] Yoj2e G WG AGE #A 5] F9t HE BHEEG AL =
Wako] glojof g 2¥ 27 &

H7]4.02 wi]Hgs| o Gtk ol E So] Jusr 7 2L 97] EF
o 75 0] & 2SS /home 3} 22 2£7] F77F B Aol BF ] 750 e S AkET 5L F
zho] =2 g1},

ok

A aFo] 715 AH gE BFoA] ¥l G AIgS O o] ¥ FHE 5 Rl7] gt 2 ko] 73 51A 5
o z21} 2 Ako] 5 g )% Q== Al-§ gFo] snapshot_autoextend_threshold 712 &3 mjrjc}
2YAS AFo 2 P EE LVME Y8 7 g, 2YA2 938 23 7lsolr o FYg S
T T sy

[ ]
2E2]A] o] = G LW BFY 2] Fo] HAFH FEZ T 5 5L
[ ]
AYR B FO Ba P AuL) 2 G BF 27)E Fo] G o] 2F H29 F72 Iu
& 7 g&1 .
AP BT O FL oL AFH
[ ]
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2 5} A ZF o)A fsck BB A ste] HY A 2H] FAY S Golot g 7
A zgo] Y A 2H Bl e X Fe 7 AT
[}
2 AR 87|/ ] o]z A b o F & AFE ] St 2y skol] tal] ZWAES A4 5 B
~Eg Jysto] eG4 HolHd s o E2Ao]H S HAEE 7 Ui
[}

Red Hat Virtualization o A] Al-& g LVM &2 d4 e + A5l LVM =¥ AR &A1& 5
of 7}y A ZE o] o] x| o] ~HAFS By 5 Q). o] o AP AL J]E A AEE 7 51 A
L} F2oto] FI 2B R 2 A AAEFE PY5)= Hel ot B2 A3 = Qs

10.2. g1z 279 2595

Ivcreate 552 41§ 51o] 2o BF(A£)%] 2L YHF T BF 2ake] & 7 gt 7]
BHow Ayn BFe f ZauYd 2Yad nlzde] dyt 843 §F s dEez FYHY
o, LYMoj Al = gl B3 =27] ¥ B 823 nep]o]s] 27 R0 2 24k 2F 442 2864
QrLe). o s} 2 AP BFS XY LVMoA] €12 Z7]o] B2 ¢ 2 WA 252 Y4t

Fe2H 9 B LVM 2Y &S X251 Silth E7 2§ i 25k 27
¥ 7 gk 2ol 34 2] ZFolA deH o] e Y o
2FS FPH O BYFE O 2YAL YT 7 ALk

2 FJl A= origin o] 2} gl ke] 25 snap oJeF o] Hd BF 2Ysk BFS Y

.
A 25 AP
[ ]
27 257 0018 YA AL A e 8L LVM 27 25 94 & FZHA.2
23

5 Z25ECDHE 001 o] 4] origin o] 2}= =2] BF2 44 g1/l

# Ivcreate -L 1G -n origin vg001
Logical volume "origin" created.

m
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100MB = 7] 2] /dev/vg001/origin o] 2}= =W AF ==2] BF2 Y5 g1/

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

--snapshot & A}§-31o] =¥ 3k Y¥ o= il —-size,-n & A& )= gl - L Q1+F AFS

o 75 g

2la) 2] 2ol Y A 2go] LerH 79 o 9199 2o WAk 2] BFE v
Edpo] G e A2 o] A% Y] EFE Fo Y A LH ] Zelzo] o) 25t] WS
JP g 7 AFioh

B BFEALE F WA RF] HA EE S EA T

P

# lvs -a -0 +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% S Al§5}o] B& 2Y 3 =2] BF % &7 28 =g

7
£+ /dev/vg001/origin § e & F A & +E& &1

'@ 79
WAELVS] 3218 92 LVA} 345 v AL8H 1T Ivs 552 Data%

g
data_percent u = zro] & A AWAE F7} AF-L 22 H 7 ] AUAE I
ZFo] 100%9) =43lH 2 aFo] 533l x] G A& 5 QA Hdd.

T F IR e AUIAEC Attr Fo] 5ulx] 9] X[ o) AL} Ivs 2]
Iv_snapshot_invalid # 9ol sty H g1} lvremove 5 &2 A&
sto] 7 E A e WAL A A g 5 Agr] .

2"
AREO.
=

H Apgh: 2y sko] 100% 715 7] Ho) 2WAES B34 thg 4 F SrpE AFgato]
#Z54 A F o
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/etc/lvm.conf 5} o A] O}S o 7] ¥+ A}
2 7Y g

%o
\0'11'
&
™
ju
=
o
A
ol
lo
by
&
Y
ol
P
Y
.
=

snapshot_autoextend_threshold

snapshot_autoextend_percent

HA =27]9] ¥j# & 23k e Forg . JjEgoz 2002 4FFHL

ok

-2 o] B2 w7 W 83 F 1G 2YAES MG FO|700MS 75 1.2G
= yFr

o 10.1. 23 =5 g

snapshot_autoextend_threshold = 70

# vi /etc/lvm.conf
snapshot_autoextend_percent = 20

o] 752 AFg e BF 2ol FTHA G Frlo] WL gk =
YR A E L 2y st Ba gt Hol AE 2] o] 02 2YA EF)
27]8 2] X Ger]oh Z¥ako] YEg A2 Y 5 2lg v 2] F55
d o] A& G2 2 HYHN Gl

Ivextend &3 & 4|83} o] =¥ 2k FEo=2 P

I # Ivextend -L+100M /dev/vg001/snap

Ivcreate(8), Ivextend(8), Ivs(8) =% 2F = o] x|

/etc/lvm/Ilvm.conf file
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10.3. =¥/ 2FS ¢la] EF

o,
T

Ivconvert g3 5 —-merge 587 g7 AlE- o] =W AS E(EE) EF ) e tlo]H =
o] EHF YA A| 2L o] d YHZ F o} o= F P A =H EWE 7L 7 g =Y
s EFE OO 7 I =] EF A AE EF9] ofF, vpoly ¥E, UUIDZ} st W eto] I 5
o 5o FoE = kol XA H XA AEE g A o W eto] SR EE Wy ohE Sy sko] A7
H.

I te

origin % snapshot -5o] 3 &zl 25 B4 Y7} oFH 79 Wo] A Al FF U 28] &
oul gE EE 2y ske] BYFH F W] AAH F o BFLh Ui BFo] BYHH F FEY
7 gl AR (el: FE 5 A 2g) 22 e 7 Al

24
1.
2YSE BF L WEFL L. S FFS 2 Ak EF 001/snap < €2 o2 W
# Ivconvert --merge vg001/snap
Merging of volume vg001/snap started.
vg001/origin: Merged: 100.00%
2.

~

origin E#< 29l

g1 .

# 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) man page

10.4. =¥ 3k RHEL A] =% 9 &2 AF-g5}o] LVM =¥/ 3E 4§

>

%ol [y

f =94k RHEL A] =] 9 318 Al-§-3]of LVM =¥ 38 Hy o 5 5. ot Y d =¥k 5
zFo] gl=%] 2} 913} 3Z snapshot_Ilvm_action = 7] ¥l +& 2915} o] F 7 F&}7] Pt ¥

ot 327
H 2 ArS ol 2 E35lz] v snapshot_Ivm_action £ mount 2 g g1},

o, Mu

14



A 2~HAF RHEL A] 24 o] 42 thin LVM =¥ A:2 =] ¢ 5}x] &5,

518 ol Aol nouuid §-# o] 45 5] XFS 7Y x| =502 39]5hs F-pol v 2. ]t XFS
o] EL e VUIDE o] 2] Y A| 22 FAlo] vpEdps A2 X855 Feri]oh

A 27 A

7o) oA Zao]Be AP T 5 Y= A2 Ao] k=0 22915 0] YL,

7] =T ¢l 5]+ ] AFE-sfe= A ol sudo #gto] g5

o ZHZE AFgfo] Ea) o] 71 (4 ~/playbook.yml )& Y 1]}

i

- name: Run the snapshot system role
hosts: managed-node-01.example.com
vars:

snapshot_Ivm_set:
name: snapset1
volumes:
- name: data1 snapshot
vg: data_vg
Iv: data1
percent_space_required: 25
mountpoint: /data1_snapshot
options: nouuid
mountpoint_create: true
- name: data2 snapshot
vg: data_vg
Iv: data2
percent_space_required: 25
mountpoint: /data2_snapshot
options: nouuid
mountpoint_create: true

tasks:
- name: Create a snapshot set

115
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i)
¢ g

7]

vars:

snapshot_Ivm_action: snapshot

snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"

- name: Verify the set of snapshots for the LVs
vars:

snapshot_Ivm_action: check

snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"
snapshot_Ivm_verify_only: true

- name: Mount the snapshot set
vars:

snapshot_Ivm_action: mount

snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"
roles:

- redhat.rhel_system_roles.snapshot

of 7] o ] snapshot_Ivm_set v ] ¥l 4= FJ oF 2
Feol o] mjAf WS HY 5= FoF

7 7 27(VG)9] 5 =] BF(LV)L &
oF o2 VG4 LVE X9 8 71 gt
2.

L
T
=
L

Wy

& 0] % 7

o

ol

g,

I $ ansible-playbook --syntax-check ~/playbook.yml

]

] 5 E

Mo

PR HFI 2

FREHUA TR

w
-

7Y 2zl E HE 51 g

W

o2 Y

)

1,

I $ ansible-playbook ~/playbook.yml|

/usr/share/ansible/roles/rhel-system-roles.snapshot/README.md 7 &/

/usr/share/doc/rhel-system-roles/snapshot/ cj &/ g] =]

10.5. =¥ AF RHEL A =4 932

AFg-3ho] LVM 24138 rp2= 3]

snapshot_Ivm_action oj 7] Y1+ umount Z ¥ 3§ slo] =3 APAF = T E AWYAFS nl 2 E 5)A)
& = i),
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A 27 AL

o] oA Zao]Be AP T 5 Y= A2 Ao] k=0 22915 0] Y],

7] =t o 94 3}= bl AFE-3= Ag o= sudo A gto] Q&1 .

K}
o
ry
L
[\
]
3
%o
)
&
Uy

g o] & 7} 2l (4j: ~/playbook.yml )& 4 3] o}

=9 LVM 222 o2& o4 §1] .

- name: Unmount a snapshot
hosts: all
tasks:
- name: Unmount data_vg/data2
vars:

snapshot_Ivm_snapset_name: snapset1
snapshot_Ivm_action: umount
snapshot_Ivm_vg: data_vg
snapshot_Ivm_lIv: data2
snapshot_Ivm_mountpoint: /data2_snapshot

roles:
- redhat.rhel_system_roles.snapshot

of 7] o ] snapshot_Ivm_Iv g 7] ¥l = 573 =] EF(LV)S &5 3}
snapshot_Ivm_vg mj 7] ¥l 4+= 5§ EF 25(VG)E &F g1

K

LVM 23k 4 EE r}-2.E 34 1] o,

- name: Unmount a set of snapshots
hosts: all
vars:
snapshot_Ivm_set:
name: snapset1
volumes:
- name: data1 snapshot

17
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vg: data_vg
Iv: data1

- name: data2 snapshot
vg: data_vg
Iv: data2

tasks:
- name: Unmount a snapshot set

vars:
snapshot_Ivm_action: umount

snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"

roles:
- redhat.rhel_system_roles.snapshot

of 7] o] 4] snapshot_Ivm_set uj 7§ ¥ Ul VG| 54 LVE HF g o] g7
Z g 5l= FoF g2 VGIA LVE A5 gﬁ = 2l

¥

golghid.

Mo

Fa o] 7
I $ ansible-playbook --syntax-check ~/playbook.yml

PR HFH FEAUAN T A FHOZPE D55 e

Mo

8]

] 5%

)

1,

o2 4y

L

I $ ansible-playbook ~/playbook.yml|

/usr/share/ansible/roles/rhel-system-roles.snapshot/README.md 7 &/

/usr/share/doc/rhel-system-roles/snapshot/ cj 2/ E] =]

10.6. 29 Ak RHEL A] 25 o 82 A}g 5ta] LVM 29 Ak 315

LVM = Lg,w o 313} o} —,’5 9 §L] = snapshot_lvm_percent_ space_requ:red n]/7l/

spol] Gslo} s B Frow FG 7 A&
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A 27 A

[ ]
P& = Q= AP AFZ Ao] =T Z 7950l Y51

Z 5l g AFg-3l+= A o+ sudo A $to] &1

°
2] == A

]
4

g o] & 7} 2l (4j: ~/playbook.yml )& 4 3] o}

Uy

g,

percent_space_required vl 7] ¥l = 12 x| F 5lo] ZE LVM = AR 213

- name: Extend all snapshots

hosts: all
vars:
snapshot_Ivm_set:
name: snapshot

volumes:
- name: data1 snapshot

vg: data_vg

Iv: data1
- name: data2 snapshot

vg: data_vg
Iv: data2
tasks:
- name: Extend the snapshot set
vars:
snapshot_Ivm_percent_space_required: 40
snapshot_Ivm_all_vgs: true
snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"
snapshot_Ivm_action: extend

roles:
- redhat.rhel_system_roles.snapshot
= =8 BF
1o,

of 7] o 4] snapshot_Ivm_all_vgs = 7] = BE BF 27(VG)e &
(LV)& & 5 g} snapshot_Ilvm_set mj 7] ¥4+ 53 VG 55 LVE

19

=z BF 4o O Z zHo Z percent_space_required = &7 5}of &
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FH LVM =¥ 28 g-g gl

- name: Extend the snapshot
hosts: all
tasks:
- name: Extend data1 LV by 30%
vars:
snapshot_Ivm_snapset_name: snapset1
percent_space_required: 30
snapshot_Ivm_action: extend
snapshot_Ivm_vg: data_vg
snapshot_Ivm_lIv: data1

- name: Extend data2 LV by 40%
vars:
snapshot_Ivm_snapset_name: snapset2
percent_space_required: 40
snapshot_Ivm_action: extend
snapshot_Ivm_vg: data_vg
snapshot_Ivm_lIv: data2

roles:
- redhat.rhel_system_roles.snapshot

of 7] o 4] snapshot_Ivm_Iv oj 7] ¥l == =g LVE & 3 5] Z snapshot_Ivm_vg oj 7}
W= 23 VGE 45 5

Zg o5 &

Mo

golghid.

I $ ansible-playbook --syntax-check ~/playbook.yml

o] YL FRU 5o FRAUAN T H LT FHOZPEH BT G,
3.
Fao] 32 AP gt

I $ ansible-playbook ~/playbook.yml

/usr/share/ansible/roles/rhel-system-roles.snapshot/README.md 7 &/
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/usr/share/doc/rhel-system-roles/snapshot/ cj g/ E] =]

10.7. =¥ 3k RHEL A] =% 9 &2 A} 5}o] LVM =¥/ 3F 58]

A AHAF RHEL A] Ad] 9 3+2 X1 2 5]H s
LVM 2% & glo) 270z GE8 + A7t

27

2] BFEG YA BFO] BE I8 AN G B e} op) e HE 7] 590
S A E T 285 ol FE Ei Ay sk GYFH F Ao E o P

.
ALH 27 A8
[
AEE we W A2y =E8 #v A4
[
Ao] wmox] Zao]He AP G 5 = AEAZ Ao] o] 225 o] YLt

2] = =0 ¢l el o Al-§3j= Ad o= sudo @ #to] A1),

R

oh& ZHZE AFEofo] )05 7 (: ~/playbook.yml )& 4§ g1 t].

Y LVM =¥ 2kL gla) BEFeoz JEgdyd.

- name: Revert a snapshot to its original volume
hosts: all
tasks:
- name: Revert data_vg/data2
vars:

snapshot_Ivm_snapset_name: snapset1
snapshot_Ivm_action: revert
snapshot_Ivm_vg: data_vg
snapshot_Ivm_lIv: data2
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roles:
- redhat.rhel_system_roles.snapshot

of 7] o 4] snapshot_Ivm_Iv oj 7] ¥l = 573 =] BF(LV)S &35
snapshot_Ivm_vg oj 7 ¥l ++= 53 BF Z25(VG)L &3 g1

LVM =¥ 3 A EE gaf BFC 2 5.

- name: Revert a set of snapshot
hosts: all
vars:
snapshot_Ilvm_set:
name: snapset1
volumes:
- name: data1 snapshot
vg: data_vg
Iv: data1
- name: data2 snapshot
vg: data_vg
Iv: data2

tasks:
- name: Revert the snapshot set
vars:
snapshot_Ivm_action: revert
snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"

roles:
- redhat.rhel_system_roles.snapshot

of 7] o] 4] snapshot_Ivm_set o 7] ¥4 53 VG 55 LVE H 3]} o] o7
WrE JdF6l= s 2 VGIA LVE X % Qs

HE2]7] FYE gEshE b Aol g dE 7 5.

Zg o5 &

o

golghid.

I $ ansible-playbook --syntax-check ~/playbook.yml
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I $ ansible-playbook ~/playbook.yml

FAEE ARG A T BAE A8 2] BFE ]S}

%
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iy
o
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w
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J

$ umount /data1; umount /data2
$ Ivchange -an data_vg/data1 data_vg/data2
$ Ivchange -ay data_vg/datal data_vg/data2

$ mount /datal; mount /data2

/usr/share/ansible/roles/rhel-system-roles.snapshot/README.md 7 &/

/usr/share/doc/rhel-system-roles/snapshot/ cj 2/ gl =]

10.8. =¥/ AF RHEL A] 5] o g2 A}-g5}of LVM =W AF A A

\O'E

A A RHEL A| 24 9 @2 A}§ 5} H AW 3k F-FAF = AlH S XY
o

74
snapshot_Ivm_action ojj 7] ¥l +Z A 7] 5fo] ZE LVM = AL A A & + Q&1 .

)

A 27 ALY

R
It
hy
b
[
pis)
ry
A
o
b
[
My
M\
I
3%
)
I
{

2] Z=Eo] A Z 35} ] AFE 5= A o+ sudo ¥ o] Yzt

R
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=4 LVM =y 22 A7 g .

- name: Remove a snapshot
hosts: all
tasks:
- name: Remove snapshots in data_vg
vars:

snapshot_Ivm_snapset_name: snapset1

snapshot_Ivm_action: remove
snapshot_Ivm_vg: data_vg

roles:
- redhat.rhel_system_roles.snapshot

o] 7] %] 4] snapshot_Ivm_vg #j 7 ¥l 7= EF 25(VG)9 58 =] EHF(LV)S ¥F

1,

LVM =y 5 A =& A7 1] o,

- name: Remove a set of snapshots
hosts: all
vars:
snapshot_Ivm_set:
name: snapset1
volumes:
- name: data1 snapshot
vg: data_vg
Iv: data1
- name: data2 snapshot
vg: data_vg
Iv: data2

tasks:
- name: Remove a snapshot set
vars:
snapshot_Ivm_action: remove

snapshot_Ivm_set: "{{ snapshot_Ivm_set }}"

roles:
- redhat.rhel_system_roles.snapshot

¥
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I $ ansible-playbook --syntax-check ~/playbook.yml

o] gEe FEU HFHL SEHYN N FETF FYOZPEH 5P L]
3.
Fao] 32 4Y gt

I $ ansible-playbook ~/playbook.yml

/usr/share/ansible/roles/rhel-system-roles.snapshot/README.md 7 &/

/usr/share/doc/rhel-system-roles/snapshot/ cj g/ gl =]
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. 4 Zzn Ay BF
2 gt = 9l

=0 plc _,/': 9ls1]l. Ivereate
= Y. o] Ao

T

Ivcreate & o] .T &&= --thin %42 Al-§35}<f thin & &
§] -T 488 A8 5to] B2l §F.02 thin 3 thin 52 5
o H9 3.

H d Zu G 2 BFL Y P PHL

Al 25 AP
[ ]
27 2578 YA A &L LM 25 27 44 & FZAHA 2
23

1.
thin 2 J§ gl

# 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.

>

/.

=] %’{‘ FL Yol e = F 715 X G oF g} Ivcreate F 79 -T 54L& +F
&R e gFoz FolE g2 SN A YT I 7S g g5 g ¢
°/ =7} "117/'/’—‘5 = AFg5} thin 2 Y& % st

~

[
Ivcreate 5 % 9] --thinpool v 7] ¥l +E Al-& o}O;I thin &£ /gl/‘v' gt = 9lgyol -T %
47 g2] --thinpool vj 7} ¥ 7= Y 59 # F =2] BF9] o] 5 AF&HoF g o5
o A o A &= --thinpool v 7§ ¥ -5 Al-&5}o] B F 25 I mythmpool o] 7|7} 100M ¢!
thin 2 44 .

# 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

B2 - Bl §HE A E o] 2Eglo]ZE2 Yy
Ez}o]Z 9] 256 kB 9] F =2 27]E Al§5}o EF

[}
F o] tja] =Ezpo]go] x4l
F2 YY) EE o] F]

T g, o2 52 = 7)o 64 kB =
o] x]& = 100M #

5 10.0.0.19] 4] thinpool Z o]F
ECDHE 001/thinvolume ¢! 1T thin volume £ &% gF1] .
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il

X

# 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.

59 BFL Eohs Fur) 2 BF Y 278 XY Gk T A5 o] F7} vl
Ae7E ALg o] H EFE YIE 7 Ao,

thin E&F3 thin =& 2= 44 35}l2] 9 lvcreate 3 & o] -T 5412 A]-& 5]+ size &
virtual size °?1E = o} =] g g1l

# 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 9 3712 Al-&5}4] thin volume T thin -2 414 5}2) ¥l 100%FREE 3412
A& §1] T

# 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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’ra]

& =8 BFS H F 522 velsialH Iveonvert § F 2] --thinpool = 7] ¥+
AFE gt 0. i gt --thinpool v 7] %12} ¢}7] --poolmetadata v 7]] %1+ & AF&- 3} 7]=
EFS ¥ F EF g o]y EF o2 Watsy)o} g

=

=
2=
T

o AN BF 27 vl 9] J]E 2] BF V1S H E BFOZ WG BF
2 FECDHE 001 9] 7] & 2] 27 IV2 & 3] 5 4 & 259 vjejelo] 5 270z vag]
.

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

27

=g BFS ¥ FEF E= # Fogolg BFozZ Was)H
Ivconvert 7} g9 ZHZE HESX] @y ZHZ2E Hojproz gl BF

o] Fel= 7} A A H1 .

7|3 2 2 Ivereate 'd 32 ]S 374 & AF8-31 thin pool W e}t o] E] +=2] &5 9]
2715 g

I Pool LV _size / Pool LV _chunk_size * 64

o] 2y ako] YA H Fof gjs 2L F =7 Z7] 7} Qlo] 5o ® F Z7]°] Z7]
7} 27 5 7}8l+= F-¢ Ivcreate % 3 9] --poolmetadatasize =jj 7] ¥ 5-Z A}-§-3} < thin pool
9] metadata £5 9] 7] EzHS Se/oF & + A5 ¥ F2] velho]g =2] E&Fo ¥
H= 52 2MiBj ~] 16GiB AFo] ©] ¥ 9] ¢/ 1.

o} o Al o A] = thin pool 9] w el Hjo] E] E-# 9] 7] e Ea]& W< HojF1]].

# Ivcreate -V 1G -1 100%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.

44 € thin = % thin 5L g2 gd 4.

# 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-- 100.00m 0.00 10.94
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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

e 417 Ivextend § 7 2 1§ alo] # Fo] 27]E FFFTh 221} W E 27| E &
o 5= glger]oh.

S

thin pool ¥ thin volume-& ¥ 5}-= & 9F -1 100%FREE ¢]+Z Al-§5}HH o]
FE o] H g

02 g2 -2 100M £ 3335t Z7]7F 100M 91 7] & # F9o] 27|15 3]l

# 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

1y},

T

18 A}k thin pool ® thin £F 9] o] F& vl H U5 T3 L AFE

131



NE
i

Red Hat Enterprise Linux 8 =8 2§ 74 4 33

# 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] & W3 gl ¥ thin & ¥ thin B&#2 g2lgo].
#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

A& A1g: thin F2 A A2l H g 572 A8 T,

# Ilvremove -f vg001/mythinpool1
Logical volume "thinvolume1" successfully removed.
Logical volume "mythinpool1" successfully removed.

Ivcreate(8), Ivrename(8), Ivs(8), and Ivconvert(8) man pages

11.3. §=2 =27] 7| 2

= AR A ED]R] AL o] A=z 7}A 2 g9l

F=2 z27] 44§ ol 3l g 7]ES AR -

322 227] 7} o} <] ¥l w] el H] o] El 7} T Bro] 8.2 §io] X apHA vk LAkl & 1L
SO AIEEES AT

H & 32 27 neols 238 @ B2 At AYAe e Y G402 By
1,

712 el Ivm2 = 64KiB 32 27] 2 A F5)7 o] 2 g 2 270 &) £& meH o] 27 & 72—%4
gL/}, lvm2 ] F 4 vEfe] o] g 27 2MiBSI L] ). vlEle] o] € =27] 7} 128MiBH oF 7] o} 5= 7
22 278 5217 Al 5ol AEFHOIE] 2717 2 G S AT T 221} o)2 9lol WAk Aol
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F249 F7bo] o3 Y= =17] gho] WY G 7 Y]k o] 3 - AL F= =279 ] 2 v

H g2 on
o5 27]7} & 1} 34 1.

252 Aol we} 2 27]8 A9 5] Bl -c Fi= —chunksize m /) ¥ A& 5] lvmz2 o 4 § =
27]& Hoj#1]t}. thinpoole] 4§ Foli= §2 27]& W7 e 7 Lo

&4 blo]g Z7]7F TiB ¥l = 37 H o) A ¥ 5= 27] 2] ~15.8GIBE v e}t o] ] 7] = Al-§-
ol Q7 Ao mpal ¥ =2 27| E Y g 22/} BF 9] Ho]E 27]& BgdoF 5fr ¥ =2 =277}
zhe F¢ medolg 27]E &€ T gled.

FF7

3= =79} vjelt o] E] Z7]9] KA ZF2 AL 5FH A& A7} v e}t o] E] o] 4]
&7Fo] =AY £ X sfsot W F dloJg 272 Q& W F 275 FUIE E2
=] 2t gl

Ivmthins>-& It; man =j o] <]

11.4. ¥ Z2 0] X JH AHAF BF

Red Hat Enterprise Linux+= ¥ Z 2 H| XY H AWk BF2 g1/ thin i=2] BF2] YA E
=] BF(LV)ES Yy d. # 29 BFe gE Q1 EF3 Y9 5HS et &
o2 gYslel, BEFS FFolL, BF o/F2 v, EFES AAG L, EF 2YAE OE 7= e

1,

£

7

2 F2E 9 &=
gjrje] 2 2H == v G455 oF F1]

HELVM =G BF 2 25 # BEF3 FAFSEA thin =Y AF 25
oAl XY EHR] G, 2HAF EFLS v
ol

)E 2 S Y F 2 skl A F7+2 GGk G of 7]A] Ho]E= gl W E m]
Frioh. 2} A ZZu) A 2YREL YR EL F742 37 Ik thin LVS9] 293k thin LV
2 s 2y ako] FEH o] BEFo] FHEHEE Z8YYLIrh thin LVsS] 2y = Jef # 24
2 YT 7 ATk A 2 skl FEH 25 thin A E F7-F1 .
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AE 2YL 5 Bl v Yol v A §FS PN T 7 g

A HO]EJ ¥ A H 7 7 2Rk BAEA] omz { YA BFL AL AEFE E
o 7 g

2§ 8ke] 27 APl FE S 7 thin 295 252 FAo) BY5E D27 L]

N
b

2o A] g2 Helg uf thin WAk WS Dot Gk #2g AA 55 o
2P RS A8 G 5 AT F)E 2 Akl v AFGE A Fohe Wz Bito] o, o
4] BAoF G ). 5, AL FEL ol 2B Y

)& 29 ata vz ato] 5188 ZWAE o] b et A eho] 2] ol F L.

thin =9k B7& A1 &3]+ b B2 o] o] YR 7]& LVM =3k BF 7] 50] 2o o FHgg
T A= E IR ARG ALEIF U BE 5 F 0] BFNA 7S 2P AE A 7 s o 28y
thin-snapshot-- Al-& s}2] & thin-provisioning-S- A}-&3j oF g1 c}.

27

H S 470 212 AT 7 Y e 107 F 0 9] 2 E F7
2 APE G}, AU 0 2 AP T 2P & u Apo] £9] £ 27 AFHS 2

Zlaf o} 1) oh.

hY
ﬁt
o
>,
o
ny,
ON

11.5. # ZZH| A JH AP BF Y4

W ZZo)A Y 2P BFLS AFE ] FAT o] Bl O B2 1Y FNE A3 7 A/
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Mg A Tzuj Ay 25 A4 2 2] (THIN VOLUMES,

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 & &of, da EF o] ¥ EF9 F- %k Ivereate -
svirtualization/thinvolume -L10M & # 2@ AF2 Y4512 2]}

&
3
>
%
N
o
o
o
1
4
28
Ty
L
£

¥ ZZH|AYH YE EF e H ZZ0|AYH PE EF O
& A= W ZZH| A Y H WA EFES 4

oz
ok
\O'E
iy
{
o
&
o%
3
o
X,
of,
b
L
&

A 27 ALY

[}
H Zo Y o] BFL PYAGH T FA T U §2 H 2] A 1)0E G

fo

N ZZH|R]YH Y EFS YU 05 FFS ¥ Z2Z0] XY H =] B
001/thinvolume2] mysnapshot1 o] 2= #l ZZv]x] Y& 2 WAk BF 2 Yo}

# 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

W EZzB AL AT o= 2EZA B} 2B FL m]EH Yo
7} A7) X g w] £ 7L O Fpele Zo] £2§] . thin 259 27]E 8
ot Wyl g FA e &L H Zzu A YH e 257 A4 2 FEFYA
o

.

o ZZ Y e BFY 2YRE Y G FE Ak ERuA Y5 e e 2
72 H Fol ZepHo] X Gomz g flio]ay Fhr). g UE BFL 2 H F 7
oz of 2] 4 EZH]AY S sk BFNN AT ARG 7 ATk H EZH G H 2y
spo] Y§E w 95 AL By o]z 8] A olo]o FiTh.
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o} o A o) A{ = origin_volume o] 2}:= 2] 7] A& v] &Y =] BF # 2P EFS Y
Aol thin 2 AF BF 2] o] Z2 mythinsnap ¢/1]t}. z& }.2 =2] EF origin_volume
2 7]<= thin poolECDHE 001 /pool & AF-&3}+= E+& Z# mythinsnap o] ¥ =¥t &
mythinsnap <] ¥ 2] 72 gl o] Ul g2 BFL AW EFH Yo EHF 259 SlojoF g
L]} origin =2] B&F 2 X F & g BF 25 XG5 vl Al 2.

I # lvcreate -s --thinpool vg001/pool origin_volume --name mythinsnap

s 5E 5fo] A WA YA EFY F A Y Z20] Y 2P EFES YIS T

Fu.

/F:II

&
S

o

X

# Ivcreate -s vg001/mysnapshot1 --name mysnapshoit2
Logical volume "mysnapshot2” created.

A BA H ZZ 0] R H 2 EES Y H oS S AFE e o

# Ivcreate -s vg001/mysnapshot2 --name mysnapshot3
Logical volume "mysnapshot3" created.

oy
ol

thin snapshot i=2] 2#2°] & g5 4 319 g5 H52 FA/ .

$ Ivs -0 name,lv_ancestors,lv_descendants vg001

LV Ancestors Descendants

mysnapshot2 mysnapshoti,thinvolume mysnapshot3
mysnapshot1 thinvolume mysnapshot2,mysnapshot3
mysnapshot3 mysnapshot2,mysnapshoti,thinvolume

mythinpool

thinvolume mysnapshot1,mysnapshot2,mysnapshot3
of 7] 2,

thinvolume & Z& z5ECDHE 001 o] ¢ &#F ¢/l

mysnapshot1 & thinvolume 2] =¥ AF¢/1] .

mysnapshot2 = mysnapshot12] =y AF¢] 1]l
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mysnapshot3 2 mysnapshot2o] =¥ AF¢/1] ],

37

Iv_ancestors ¥ Iv_descendants Z =oj 7] & 52 gFE o] FAIHL . 28
L} A AH G52 Al F7HoA A AH G s A0S EFAE 7 A5

Ivcreate(8) o 72 = o] x|
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HYE LVM =] BF o 771819 ¥ FYAE 7 st LVMS SSDS} 22 2 FA 5 AR
31 /O 9 =] EF 7|A] g

l

& A= WE G 55 LVE H )7 §5g A7) 98l o] 5= LVE e LV F
g

12.1. LVYM<] 73 3y

LVMe 025 -2 5579 A2 AT 2} 2] 859 thgket £479] 1O e o] 2 g8 oh.

dm-cache

o] WS A& ] ME EF oA A7 AFE-Sf= HloEl o] A= = Qg o] mjA ==

917] @ 27] 49]2 wF A 5] .

dm-cache x| == 7Y A] 9] =2] EFS HFgd.

dm-writecache

WWHE%éﬁTﬁﬂﬂﬂﬁﬁHWW7W§ 72 27] 92 A Fe 2 22 EA =
® b 232 vpo] ze] o] gh]u}. o W2 B JvhE o SSD Hi= ¢ v 22 (PMEM) t =
g/},

dm-writecache 4] == writecache %3 2] =] 252 4§ 1]}

Ivmcache(7) man page

122. LVM 7] 3 74 25

LVMoJ A1 LVM i=2] 25 ol X E 7718 7 A&k LUM A2 -2 LVM i=2] 25 782 AF
&g,

Main LV
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oX,
olf
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=277} 27 e A} e BFY

WAl F LV

718 LV A o8& 7 ¥ o}= H] AFE- & = = F 9t LVl 7] 4] b]o]E] 5 #2]3]7] 7] ¢
= 7W9] 5f#] LV(7] 4] H] o] E] 22§ b o] E] & r e} o] E])7} Yl w1] o} r] o] ] & e} ] o] E] o] i 3t
58 =25 7¥F 7 w5t dm-cache ¢} g7 T I A F& AT T et

Cachevol LV

7] LVojA] glo]E & ¥ l= b AFE T 7 = A F LV L] gl o]g] ¥ v el o]E] o] o]
W o] A3 748 4+ gls 1/}l cachevol & dm-cache 5= dm-writecache ojJ ] PF Al-& &+ 4=
Az

K
My,
L)
kg
M

LV7I Yo BF 25 lojoF gl

I E =2] BF(LV)E A E b o5 E Bfsf= o M= Juro 2 Ko Vel Aga + Sl
fast LV= SSD =zc}o] B9} Zhe m = B5 Zx] 4] ‘J’H%"f/’:}- r‘:'/ EF0 jet A Y-S &Y}
LVMe] o] & ¥ E sl o] BEFS w72 Yo 2] EFCZ 7Yd A =] BFES ASFFHT A
=2] BF9 742 7]y W7 cachevol = cachepool 52 AF& 591 o oz} g},

cachevol ® cachepool s5#2 7§ 7% 9 Hj A9 gjgf o} = +F9] Ao]E =&

cachevol 5% Al&51H W2 FX+= 7A€ d]o]E] 5 BAIE ] FYA] A2]E 9]t vjE}
blo]g BFE gL

cachepool 542 A& 35l H ¥Wi-9] FFx|oJA] FJA]H f]o]E] B BAIE A FA] Az]E 9 oF
ol 55 A 9 + Az

dm-writecache 442 cachepool 7 35 <] &5}

BE FYUA LVME 2 E Y 74 82F 97 25954 9d d9 3AE w2 47 9
o] o] e el g =2 BFH F I ].

Ivmcache(7) man page
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# Zzdjx]y BF 44 2 72](thin volumes)

12.3. i=2] E#F ) d] ¢t DM-CACHE 7] ¥ &% 3}

o] & po)A]i= dm-cache WA =& 41§ 5] i=2] E-FolA] LAvhE 02 AFEH = v HE 7§ & 5

&

A 27 A

[ ]
dm-cache £ A}-&38}o] £EZ Fojal= g =] BFo] A|2dd g&1]r].

mlZ 2] of] cachevol &2 4§ g1/}

I # Ivcreate --size cachevol-size --name <fastvol> <vg> </dev/fast-pv>

cachevol-size
cachevol Z&2] =Z7] (9:5G)
fastvol
cachevol EZ#29] o]
vg
EH 25 °F
/dev/fast-pv
= B5 g 4 Z (4 /dev/sdf)

of 12.1. cachevol E5 A%

140


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/configuring_and_managing_logical_volumes/index#creating-and-managing-thin-provisioned-volumes_configuring-and-managing-logical-volumes

Y

oy
;

]
ol
X
o,
o
et
oX,
i)
9
£
i
A
e
ol
o,
olf
=

# lvcreate --size 5G --name fastvol vg /dev/sdf
Logical volume "fastvol” created.

cachevol Z#< 7] =zc] BF o] d4d35ld 78S A Fg.

I # lvconvert --type cache --cachevol <fastvol> <vg/main-lv>

fastvol
cachevol B F2] o] 2

vg

main-lv

gl =g 279 o

i

9]},

af 12.2. 7] 2 LV9j cachevol & HZ

Erase all existing data on vg/fastvol? [y/n]: y

# lvconvert --type cache --cachevol fastvol vg/main-lv
Logical volume vg/main-lv is now cached.

A2 Y H =] EFf] dm-cache 7} 8-y 3]5 o] Q=X g2lgir]d].

# 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

A
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Ivmcache(7) man page

12.4. =] 25 2] CACHEPOOL 2 A]-§ 5}o] DM-CACHE 7§ 8% 3}

o] ZzAAE 1&g T A HolE 2 AN mEtHolE 2] EFL AEH oz Y Ge BFL
NN E2 A8 5 A5

A 27 ALY

[ ]
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 g

o] 1],

Z =] o cachepool E#2< 44 gl

I # Ivcreate --type cache-pool --size <cachepool-size> --name <fastpool> <vg /dev/fast>

cachepool-size

A E o 27] (]: 5G)
fastpool

cachepool £ 9] o] &
vg

EF 25 o] F
/dev/fast

m= B ] = (: /dev/sdfi)
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127 AdE& 2Adstst =2 25 4

off
=

y cache-pool2 4§ & oj --poolmetadata 52 Al-&
El9o] ] E XF e + A& .

O

slo] Z wel e o]

o 12.3. 7| & EF 4¥

# lvcreate --type cache-pool --size 5G --name fastpool vg /dev/sde
Logical volume "fastpool” created.

FJAZE L 7] =z BFol oZsla] AL A=)

I # lvconvert --type cache --cachepool <fastpool> <vg/main>

fastpool
cachepool £&9] o] Z

vg

main
g =2 i o] FYL .

o 12.4. 7] E LV9j cachepool <12

Do you want wipe existing metadata of cache pool vg/fastpool? [y/n]: y

# lvconvert --type cache --cachepool fastpool vg/main
Logical volume vg/main is now cached.

X

cache-pool 73 & A& 3} A = 4 H devicevolumeS Al gf1]}.

I # lvs --all --options +devices <vg>

143



Red Hat Enterprise Linux 8 =2] 2§ 74 2 %4

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) o 72! = o] x|

Ivmcache(7) man page

Ivconvert(8) man page

12.5. :=2] £ o] tj ¢ DM-WRITECACHE 7]y &4 3}

o] EA}oA]= dm-writecache 4] =& A}§3}of =2] BF o 2271 1/0 S AT + v

Al 25 AP

3
e
Iy
)
I
L
]
1
3,
2,
%
)
RY
X0
Ty
N
£

dm-writecache £ Al-§& 3] £ E&5 =Y +

¢l 2] BF o] &Y Yo/ v &y

)

1,

¢ 2] EF o] FYstd F7 HjF¥e}

I # lvchange --activate n <vg>/<main-lv>
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olf
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vg

main-lv

m-Z =] o x| v] &% 5] ¥ cachevol B2 44 g1l

I # Ivcreate --activate n --size <cachevol-size> --name <fastvol> <vg> </dev/fast-pv>

cachevol-size

cachevol Z&2] =z7] (4f: 5G)
fastvol

cachevol £52] o] &

vg

/dev/fast-pv
w2 B&2 x| o] A Z(q9: /dev/sdf)

of 12.5. H] gy 3] & cachevol E&F 4§

# lvcreate --activate n --size 5G --name fastvol vg /dev/sdf
WARNING: Logical volume vg/fastvol not zeroed.
Logical volume "fastvol” created.

cachevol 22 7] ¥ =g] EFo] gds}o] 7= Al Fg]d.
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146

I # lvconvert --type writecache --cachevol <fastvol> <vg/main-lv>

fastvol
cachevol EF2] o] 2

vg

main-lv

gl iee] B9 o] FYL ).

o 12.6. 7] £ LV9j cachevol E&F 7
# lvconvert --type writecache --cachevol fastvol vg/main-Ilv
Erase all existing data on vg/fastvol? [y/n]?: y

Using writecache block size 4096 for unknown file system block size, logical block

size 512, physical block size 512.

WARNING: unable to detect a file system block size on vg/main-Ilv
WARNING: using a writecache block size larger than the file system block size may

corrupt the file system.
Use writecache block size 40967 [y/n]: y
Logical volume vg/main-Ilv now has writecache.

vg

main-lv



]
o3
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et
oX,
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Ac)
e
ol
o,
olf
=
2

oy
ol

r
N

Nz Yy H FAE Gl

# 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)

Ivmcache(7) man page
12.6. =] 2] 7§-§ H] &Y 3}
o] HaJojjA]= E A =a] BF o+ &% 3}H dm-cache == dm-writecache 7§32 H] g5 3l g }.

A 27 A

2] BF oA Aol B4 3H .

=] 2F2 &3,
I # lvchange --activate n <vg>/<main-lv>

skopeoE £# 2& ©|F 22 v main-lv & 7Y o] 5} =2] EF9] o]F2= v}
Jo]

#U.

cachevol == cachepool 2 #< 2] gt}

I # Ivconvert --splitcache <vg>/<main-lv>
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skopeoE E# 5 o] FC = HlF ¥ main-lv & 7§ ¥ o] 3 H =] BF2 o]

#loh.
o] 12.7. cachevol E= cachepool Z# #z]

Detaching writecache already clean.

# Ivconvert --splitcache vg/main-lv
Logical volume vg/main-Iv writecache has been detached.

oy
ol

r
Ny

=] BFo] ] o] g7 AdHA] Fe=A gl

# lvs --all --options +devices <vg>

LV  Atir Type Devices
fastvol -Wi------- linear /dev/fast-pv

main-Iv -wi------- linear /dev/slow-pv

Ivmcache(7) =% 2F 7] o] =]
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N 2] BFE B @Y sz 7o) & 5= gl tfgke ¥Fo] g1tk Ivchange 3] -a
2 ARG o] Y 2] BFE B A HBYRE 5 A1,

I # Ivchange -an vg/lv

N =2 BF

mlo
g
o,
&,
9
iy
ofl
&
)
e
{

Mo

o
I # Ivchange -ay vg/lv

skopeo change 53 9] -a §-42 Al-§3}0] BF 259 BE 2] BFL FY3A1} 0] @Y 5
Slgj. o]= BF 259 /)Y =] EFJA Ivchange -a ¥ 3<% dJJ 5= A &L g

EF 279 BE o] BF

ﬂ.llo
I
]
o,
&,
&
e
ofl
&
)
N
{

Mo

o
I # vgchange -an vg

2§ 25 BE o] 272 FY3]F

iy
ol
&
iy
N
-

Mo

o

I # vgchange -ay vg

T& Z4 3] 59 systemd= systemd -mount F 3| = n}=7]5]%] 2= 3t /etc/fstab
G ol E S AFE Sl LVM EH& A5 2 2 ol 2 Eg .

13.1. =] B F @ BF 259 &5 33} A o]

=g] BF XFE A= ALH L A5 FoF =] BFo] o]HlE 7]ul x}-5E 431 E LJEFY L] ]
Al = Hl(device 22} Q] o] Il E)ojJA] FFX]E Al T 5= QA HEH systemd/udev = z} Z=] o gjsf lvm2-
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NE
i

e

pvscan A B] ~F &g g1L] . o] AJH] A= o] Fo] ]G H FXE ¢/ pvscan --cache -aay device F

FS AP g EF 270 Sol= F7-pvscan T2 S EF 259 BE &2 EF] A
2o =] golgin. o] Fp FF L &'d EF 274 2] EFLS &Y

VG E = LV A] autoactivation <42 &g & 4 9+ 1] r}. autoactivation <=%] o] v] &%) 3} -
aay 42 A1§ 51 G5 GY3E FY5)E FHOE VG EE LV} 43154 L] oi(el: -aay
H). VGolA] A5 BY3E B3 A5 VGA LVA} 502 BY2514] g-on]
autoactivation <-§ o] &-& 5 x| gk VGO x| A& 317} - s1d -7 Y LV tjs] A& &
Yl E vjgyse + Asvd.

23
o0& WY 5 U EZ A5 FYs) HYES Yol ES + As.
FE =S AFE ol VGO A& &35 E Ao g .
I # vgchange --setautoactivation <yn>
FHE2 A8l LV & &Y 51E A o] g o
I # lvchange --setautoactivation <y|n>

o5 74 54 5 ol E ARg 5o /etc/lvm/lvm.conf 24 B9 A] LV R}&5 S 51E
A of gFi] .

global/event_activation

event_activation 7} 8] &% 3} 5] H systemd/udev = A] =&
Z B BFoJirl =g BFL EoZ FAsg O v E Ea BF
X]ol-o 7:70 o’HiE/—EEO]X]-§_9_EEL/g7_#E]X]°"O" —g—:—L]E}

2 A]zlj: Fof o.j
o] ol& FZ A&

activation/auto_activation_volume_list

auto_activation_volume_list & ¥] E = o = 73] 5} 1
45}5 1] }. auto_activation_volume_list —5— E3 =] EFoZ P57 BF I5

sl =g] 270z 5 FyFr) o

Flo mﬁ,



/etc/lvm/lvm.conf %% =-<]

Ivmautoactivation(7) =% 2 7 o] x]

/etc/lvm/conf 2} 9] 9] activation/volume_list 4§ 2 53&j. o] 5&l ¥ 315 = =2 £
2 A 7 At o] 58 AFE O] g 2}4] o vf &2 /etc/lvm/lvm.conf 77§ 7S F-
SIHAIL.

N T

K

2] 2o 0@ G435 AYH7] E2E g o] Eo 27 =] Bl s 4
H A9 F5H 845 79 5ol 2L A H

I+ Ivereate 5+ Ivchange § & 9] --setactivationskip y[n 5/ & A& 35} 531 AH 7] S
2% gy} NG+ AL
3

027 748 Yy o 2 =a BFo] G435 AvH 7] Zaf 22 55 5 9Ll

=] BFo &3 A5 Fal27F g H o] QA gelsfE H ofss a9 2ol k

AletE Ivs FE S AP 9o

# Ivs 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 5= --ignoreactivationskKip 541S A}
g3lof k £40] Y H 2] 252 FYHT 5 LI

Z|EH oz H YA BFLS YYE o FY AH7] 98 Fafz7) AFHH
/etc/lvm/lvm.conf 71 2 o] auto_set activation_sKip &g 2 A& 35}af A # =W AF BF o
A 7|2 Y5 AvH HFE Aol - AFH
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Red Hat Enterprise Linux 8 :=2] 2§ 14 ¢

2 3.2 activation skip =zjz7} €7 & thin snapshot =2] 2& < &% 3}¢1]

0

o

o}
I # lvchange -ay -K VG/SnapLV
o2 5 E > Y3 skip Z2z glo] thin =¥ 32 4¥ g
I # Ivcreate -n SnaplLV -kn -s vg/ThinLV --thinpool vg/ThinPoolLV
o § 82 YA =e] BF A &Y3} skip S 2E A A g

I # Ivchange -kn VG/SnaplLV

Y
ol

r
Ny

G35 A5 7] Fe] 27F 8= thin =¥ 3ko] YY F A=A gl g o

# lvs -a -0 +devices,segtype

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

SnaplLV vg Vwi-a-tz-- 100.00m ThinPoolLV ThinLV 0.00
thin

ThinLV vg Vwi-a-tz-- 100.00m ThinPoolLV 0.00
thin

ThinPoolLV vg twi-aotz-- 100.00m 0.00 10.94
ThinPoolLV_tdata(0) thin-pool

[ThinPoolLV_tdata] vg Twi-ao---- 100.00m
/dev/sdci(1) linear

[ThinPoolLV_tmeta] vg ewi-ao---- 4.00m
/dev/sdd1(0) linear

[Ilvol0_pmspare] vg ewi------- 4.00m

/dev/sdc1(0) linear

13.3. 347 =] E&F &Y3}

o}2# ¢Ho] Ivchange % Cryostat change 5 % 9] -a 58S AFg-3}o] 37 =] BEF9 =] EF &
Y3l E Aol g+ st

of
o
i)
o,
i)
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umo
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243t
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Ivchange -ay|-aey

&
o)
3}

E7t=d 265
=
o]

s
=
o}

%
7

Fof of &
el
4

33
A
7}

3

A

T 0
" of
X0 of
un B Ro
W o

B A %o
O_H NIVM .umo
Mo <
T
IR
I
M PR
of T W
Ho = T

g

Ko
=

Ivchange -asy

thin, cache, raid,

R

snapshoto]

gy,

vl 27 5}

Y EFe

=
-

Ivchange -an

7 Zdye

] 2

F X,

3

7 24t

el
=

0

. g

--activationmode partial/degraded|complete 5417} 7] Al-& sf<f
=2 <

y3tet 5 YA o -F Aol g 5 I

3}
=

Ivchange 33

LVE

meaning

243t e

ox

umo
o
=)
e
sl

A
)
TR
Clny
o 5o

G|
alh ]

complete

Ajm

# RAID

Degraded

BN

T
jul !
o+

H

Y.

FE=

]2 z12 /etc/lvm/lvm.conf 712 9] activationmode 4§ o] o}zl 2 g H1]r}.

gy we o
SHo] AFHA i A5 AHEH T

T el

Ivmraid(7) =82 # o] =]
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145 LVM F=] 7}A] % = ARG ] of

LVMojA] =70k = = FX]E A o] 5}of FZ A H+= FX]E LVM(Logical Volume Manager)<jA] ZA]
Sl A& 7 Q= FJAE A e + sy

LVM 3] 24 752 3§52 fetc/vm/ivm.conf o] LVM 35 FE 892 #F]h
lvm.conf 5121 2] BE = A9 2ere § 7N 0E Y HTh AL H2 o] H o EHH L /dev o # =
219] 2 FA] ol Fol H§ote] FAH 2} BF FAE 728 Ei= AV LA dF g

14.1. LVM Z & 3= 7]

Mol

g5 4

/dev/sda 9} 22 7] Linux gA] o] 5& A|2H S 7512 AP ol= S HEFE + st
WWID(WWID), UUID(Universally Unique Identifier) @ 73 = o] Z3 7+2 PNA(Y+ o] & A3 £4)=
2EZ|R] FA] 2] 7ot YL 7]PvrC 2 S} sfEgo] 74 B o] Bg F ¢l o] Z ol A]AH A
FE A Hoy eFg F o] o & Tl g

LVM ZE 3o 97 §3] 4 A5 7eale LYM 752 eH947 ohg4o] g/ Eet 34 o]
£ 55 547 AdH 20 2y o] 552 T

97 o] g AY 54

28 22 o] o] Y75 olA] Fe F+ lvm

g
Ry}
L1
¥
N
ﬁOM‘
iy
o%
]
Mo
I
2,

L] 7}?
14.2. LVM 3 =] Z g

LVM(Logical Volume Manager) g*] Z €= g o] #H &9/ 1]r]. o] 5 A& 3} A|=H o 4]

FAE FoIe 7 A= 5 7] AEE G 513Z LVME 87 AFg-317] 9l o] & F 2t Ao Z &
7 Sl LVM Fx] ZE]Z AFg5}H LVMoJA] AF-g-3}i= A E Ao] ek 5= Qlst) o]= &2 b
o]E] &4 E= Xg FA o diot FH A 2EF WA )= b =50 E 7 UFH .

14.2.1. LVM %=x] ZE g =

4

LVM 3] BE] 52 749 Fel 2 5o sl Fi EHA L #xpz 78 5n] 72 93 r
E AR 9 e 12z FRAYG. FHG A BF] A v FiF EHHS LVMe] 55 9AE
g3t A1} A (ignore)sl=] o] 7.2 23 ] k. 22 ¥ LVMe)A] §3 9] Fzs} e 27] F 74
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/9/html/managing_storage_devices/persistent-naming-attributes_managing-storage-devices
https://access.redhat.com/solutions/655463

1473, LVM #&x] 71X A 9@ A8 A g

2 B2o4] B LYME o] g7 EH 2 A1gdlo] §4E A7E Fal s2ao} 5= r F 75
Foll A el ofel=] o] HE FFFT.

g g0 of 2] Fiz o] Fo] Y= F¢ LVME 53 4]0 upef o2l ¢t F2 o] Foll A= g]et. r
e ol shif o] 9] H 2 o] Fo] AEF A= F> LVMe 4] FHZ sl gk 2eji) BE 5
2 o] Fo] AH Bdst7] Aol r AL A I pel 37} ARH ]

gA] 9] 5=l gejo] FFES v| ] o). FR F o 5 Gl
2] Z A% 2ol 5]}

A A"l o] z} =] o) b5 udev 3L of & o] HEE FJIE YY) O] E 2] o=
/dev/disk/by-id/ /dev/disk/by-uuid/, /dev/disk/by-path/ 2} 7Z+2 #l £ 2] & =7} EgtEo] of2] F=Z o]
22 Eg A AdH o] z} Az] o] A AT 5= 9l41]L].

BEjo) A G AP el v 59 39} ddH e Fz o]F0] 3T reject r ZH 7 AL 5}
Tk 22} 8 U B E AR ES AWE AL oJE S 7 Afer] . M Y 4R E 7
A5z 262 O BE JRE AeE HEE Yy Ao Ferlth dde 59 A9 8
o] I‘/.*/ FZ§Ao] OoE R E gE2 AHGIE AL,

o 5 FAE Fo5l= sk
Y o] 2.2 /dev/sda S} ZFo] ¥FE +

A Gt

#d o]F bl a g FA] symlmk o]FE AF& . g 7]
YA ek 54 JE e FJ=T o] F /dev/dlsk/by-id/wwn-* I ey

71 FA] el A2dd 4 E BE FAEF 5851 o] 32 9l A& 74 FA HE= it
o] o] AEH L 55l e FE BE AHL ARG o F Fo] 1. Z 1) AH FF .

LVM “F=]+= Ivm.conf 5} 9 9] devices/filter & devices/global_filter 7*§ ZZ=oJ4] LVM 3= ZH
TSRS —,’5 15 1]} devices/filter Z devices/global_filter 7% Z == 5 g

Ivm.conf(5) man page

14.2.2. LVM Fx] HE] 742 o

o5 oA oAl = LVMoJA] =70 3131 1}5°9 AFE-3f= FAE A o] of= FE 74& ZA gt
Ivm.conf 72l ojj 4] Z3] HE]E 74512 LVM 33 ZE 74 5 §&SFZ]HAL.
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oX
Y2
A

[‘J

) = BAH PVE A2 Y o F58 PV(E2] 2F) F27} EAE 7 Ao
o] A E sl 25l s BEHE 4§ % 5 Adrith 55 PV 4E 97 = Example
LVM 35 25 2] o] D 742 F=A.2.

[
HE ZJANE JAlSIEHE 22 g g
I filter = [ "al.*|" ]
[
Zalo]Hoj njrjo] s} Q= F-¢ X 9L wx]5)7] g4 cdrom F3] 2 A A} H 022 9
2SI A 2.
I filter = [ "r|A/dev/cdrom$/|" ]
[
BEFEZYAE FoIol OE BE FAE A A E o529 g g
I filter = [ "afloop|", "'r|.*|" ]
[
B E 22 9 SCSl FAE Frl5l 2 g2 BE BE JXE A A58 022 gF gL
I filter = [ "alloop|", "al/dev/sd.*|", "r|.*|" ]
[
%l v]&] SCSI =&lo]Hoj FlE]#H 8vF F7}sld 2 R E BE FXE A A5 22 9
g gl
I fllter [ "a/A/deV/sda8$/" "r/ */"]
[
HEOF F=Z FA g7 WWID=Z & 5= 5 g9 BE FEJHES FolelaH o5
= gg .

I filter = [ "al/dev/disk/by-id/<disk-id>.|", "al/dev/mapper/mpath.|"”, "r|.*[" ]

§ge g2 2% 33 E A A,
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147, LVM &= 7414

[ ]

Ivm.conf(5) man page
[ ]

LVM 33] e 74 54
[ ]

SEH PV G2 E YA 5l= LVM =] ]| of

14.2.3. LVM =] FE] 74 J&

Ivm.conf 7§ 712l BE|E HF31e] LVM =7 FAZ A o] & 4 glgt] .

REREE

SRR EEE

9 AHg A

24
1.
oS § S AFgsfo] A= /etc/lvm/lvm.conf 1 Y2 =g 51X g F3] HE FEH L b
2EF . 22 FE 74 o AE Ege .
I # lvs --config 'devices{ filter = [ "al/dev/emcpower.”[", "r[*.|" ] }
2.
/etc/lvm/lvm.conf 212l o] 23] A ZFx]o]] ZFz] HE gJEH L =7Fgi] .
I filter = [ "al/dev/emcpower.”[", "r|*.]" ]
3.
AFE A H ot gA v =7 .
I # dracut --force --verbose
o] FFL AP G A LVMO] B2 3l FA vt 27515 initramfs 71 A =g & o] A] =g}

1.
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15%. LVM 25 40]

Z|EH o7 BF 25 Jut dF LS AIG . o]FS ol s Fe] EF0 HE 2Eg)o]
ZE WX 5lA] G- 59 & YxE #F g} Fe] 3¢ F9L &9/ Cryostat create 5 3 2] --
alloc ¢1+& AFgslo] o & g5 FH(,A55 1,07’5102’/*7’#)2 =]g e "M”‘L/E} Yurs oz vk
o] g] o] & U’E‘ L v Y Y= = v EF H 9 dGS G oF 5f= Sk G2 2.

lm ol

15.1. 458 999 45 9 &5

& £ A= FA ¢1+F Ivereate X Ivconvert FF 7} 517 AlE-31o] 5§ FA AN TS A
g7 dsdn. o g2 XIIO;’E 8] 2} FA o] LA W HAE AT "M"‘L/r:}. FE > A YH Ee]

EH(PV)E 52 AFE3] o] Al ==2] E&(LV)] tf 3t Extenttt 23 gl1] . 2} PVoJA] AlE 7} ¢ g
YIS 4P o5 HIH 05 PV g IS A& FYT. 2 FJE LV 7] JIH 2E PV &
Zro] #31A ol gy o] oA grir]. o] FF2 o]Fo] g H PV ek Fdglioh. RAID LVE ¥
e raid o] v] 5] S Wiz o] 2E2jo] o] £3)% PVE A1E 1] ). HA] RAID o] 7] Aol PV7} 332]
27 Fow A3} FA AHEE s A5 T Qe

24
27 27(VG)E Y ¥ g
I # vgcreate <vg_name> <PV> ...

27 g&u
<VG_NAME > VG2] o] Z¢/1]t}.

& It;PV& gt;+= PV /1] }.

I # Ivcreate -n <lv_name> -L <lv_size> <vg_name> [ <PV> ... ]

027 gar o
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15%. LVM &3 7] o]
[ ]

<lv_name >& LV<] o] Z¢/1]}.
<lv_size >= LV2] =27] ¢} 7] 2 G9l= v 7}ufo] E 9/},
<VG_NAME >2 VG9] o] F ¢/}

[<PV...> ] =PV

PV

of)

8fLl, BF = HE Fo 4] noneL g & +

Ao,

sii}o] PVE X g apel a5 LVS] 83 9ol 51T,

PVoj] A LV A}-& 7} 531 3+&F o

g3 Yo o] Z#eA o
Ivcreate o] & glLjr].

¥ PVE gt a5 LV 7 F9lo] alF LV & shrpol4] gE A}
= g =g,

PVE g 35lx] o VGO PV 5 31} B=i= VG = B &
4] Extent 7} g5 1] ],

= 2 E PV 3}

o] 44 LVMaA] o] 5] <58 PV = 41§ 7} PVE

B ARG N B G 7 UGk A WA PV HA LVo] AFE 1
o 5 Folo] F8 e G5 2 PVI} ALE A 842 + Yert]). 2
#i} X vA PV §5 27]7) 458 o Extent7} gl 29 LV
& A viA PVol 4] P2 A0z g5Es F WA PVoA]
g5d 7 Aok

HEHo=Z

=

‘ o 15.1. 51}2] PVojA] 315 § 9] &'
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o] o o 4] = Ivl Extent7} sda o A] s+g-g 1]t}
I # Ivcreate -n Iv1 -L1G vg /dev/sda
o] 15.2. °7 PV9] 33 49 g5
o] of o] 4] Iv2 Extent:= sda == sdb Ei= & o} Z g+ FgF.

I # Ivcreate -n Iv2 L1G vg /dev/sda /dev/sdb

o] 15.3. PVE x] F 5}x] &k 83 <

@

e

o] ajl o 4] Iv3 Extenti= VG2] PV 5 5j1} 5= VG $li= 2= PVl &
grol A eg-H Y.

I # Ivcreate -n Iv3 -L1G vg

I
e

g J9 S g9t raid 5 4 F g

# Ivcreate --type <segment_type> -m <mirror_images> -n <lv_name> -L <lv_size>
<vg_name> [ <PV> ... ]

oS3 2.
<segment_type >:2 x| g & Az E 73 ¢/ 1] (: raid5mirror,snapshot).

<mirror_images >+ X] g H 49] o]u] x| Z A}l-& 5] raidl1 B=+= o] 2] FJH LVE
Y. o 5 Eof -m 1 & A&} 7 7<) o]uj 2] 7} Q1= raid1 LV 48 F U of.

<lv_name >& LV<] o] Z¢/1]}.
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15%. LVM &3 A o]
<lv_size >= LV2] =27] ¢} 7] 2 G9l= v 7}ufo] E 9/},
<VG_NAME >2 VG<] o]F ¢/}

<[PV ...]> = PVgL] T}

X ¥ A RAID o] ] x]= A ¥ A PV, -7 Y15 PV2] = ¥ A raid o] r] =] &+ &
SH o

o] 15.4. 57 PVojA] raid o] v x] &g

o] o o ] Iv4 X WA raid o] v] ] = sda o #] &G =2 - ¥ A o] ] x]= sdb
o x| etgrH 1l

I # Ivcreate --type raid1 -m 1 -n Iv4 -L1G vg /dev/sda /dev/sdb
of 15.5. 4] PV9jJA] raid o] o] x] &+gr

o] a4l Iv5 3 ¥l raid o] v]x]i= sda o 4] e'd= 32 = ¥ A o] r] x| = sdb
oA gz, Al M A o] r]x]i= sde oA &'FdH L

I # Ivcreate --type raid1 -m 2 -n Iv5 -L1G vg /dev/sda /dev/sdb /dev/sdc

Ivcreate(8) o 72! = o] x|
Ivconvert(8) man page

Ivmraid(7) =82 5 o] =]

15.2. LVM &5 g5
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Red Hat Enterprise Linux 8 =8 2§ 74 4 33

LVM 5¢] 4] i} o] ghe] i=2] ZF(LV)ol 2] &3 §2 SFaoF ofi= 9 852 G237 2ol
AYH .

27 2ol FPHA G B 47 999 AA ] 2eHER YYH ). FHE
Zo 22 87 Y9 YIE AT F¢ A HPY(E BF)NA 35 ¥ HolA] &5
e 2] 873 v 22 5.

2 G F AL 71 oA e F A S )R E A GFepo] ~alloc 542 41§ 5] X5 o
g gg0z A 59 LV EE 2F 27(VG)9 /Lo SgH . 2 FAl s &
g g F ol u}Z A ¢k APgo] mpe} A} e o BRS SRS Aok Shi= W LV F] A} e 5
2} 2] WA el et Aol £tk Firo] B B8 G LVME 0-g §H0 2 o] 53
1] cf.

ol 42 A1 a2 LV H viA 2] WS A9z 2] §ole] 227 947} vz
o) k2] &g F o o] #27 9l 2]k FriTh.

LVE A A7} v 2] ol 6% g A eho] F7lo] .2 ¢ 2} AEe}o] = i raid o] 7]
ol FH 50z A H

29 99 942 A1§ 5 v =z Yo AHg-H PVE a5 LVol4] sjif o] §9] 2] ¥4
Al o] v] 21§ 59l 7]E LVo] s} gt

AV I FHL G Y LV ]9 FUe
raid o] 7] <))o] o] ] G5-H 2] YWEIG EATFPVE FHot F2] 5 WE ddsH G

GG 2FL FEG 7 UL AL 5 3 o] RN T vk G G o4 ALE )
B A5 ol PVl £ o] el 2 ofed 4ol ot oF 5 re]
3 F o] ALgH}.

Cryostatchange 332 A1-g-3/o] 25§42 ¥W@ e + &1t
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37

7 Yrlo]EoA = g H &g FH o me} go]ojx FFo] = WFE TIAE T
A& A& Eof, @GN AT 7 A= I 79 2] g F90] L d FF=
of &= F A ¥l Fa] BFE AFdE G2 LVME 4 I H sAgl 2 7F B BF
SAIE RO 7 de]oA e &d S #X] A2 g Hoj2f= 2P fleHd. &
g LV tj gt 5 #o]of2o] B¢ F-7 & & Ivereate & Ivconvert 2 A E 53 o]
& Yrolo] 2} @A o] H&H &' FF o] go]opLol b g A Fol #A gl o] LVME 7]
A Fx=F o

15.3. &) EF A &3 &4

pvchange g 3£ AF§-3] o] 5}t o] ¥9] Ea] BF O] AFE 7fe o 3k 2] 9%
x5 ey =2 277} A &2 BFE A7 5l F 7 o] Yol 2

23
ths 3 & AHE 51 o] device_name o] 4] E2] 213 G FTE 58 4A et
I # pvchange -x n /dev/sdk1

pvchange 53 ] -xy 9155 A}-§51e] o] do] 5] 817 &L AN BTE HEF =

&

pvchange(8) &2 2% # o] x|
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o_>L’,
p =)

i
i)

6% 27} Q1= LVM 9 HA E 7735]
=] 2

# #2(LVM) 2B =0 B 25 ggste] 25788 7 AFh o] %
§315] 22 LVM 552] A0] & 45318 7 terich LYM 9 0o Ee] B25 HF.0 2 A8 71
g

2 AL 5lH 254
16.1. LVM 9 HA E g 7

LVM(Logical Volume Management) g] 2+ & 9t %
= gl Ea] BF, BF 25, w2 EFF L 2
Yol s2E Bl25 dAd + s

o] LVM2 9 HAEZ 75 3]5}= o] Al-&5
QHANEO g 75 AZFe

Hdon Fel g
25AHL
o ggE

WA ol H 2z} Bz 9ol @. 2} e 2= 8] 'S B 25 B 75
oAl ' A NA] -5

EREP
= 7Y

—_

b E 2 o)A 5] 33
LVM g 2= H o 10242} 7}%] o] X}

X&) ==

Lt} LVM 5]z dfo]Z0 2 X8 5 gl

/Fi]

olH ExF Wz 2AH YL 5] 8 5= EA=A-Za-z09_+.-/=!:#& 9]
7 279 e B s 2 YT 7 Ao o 2

ik Bz 25 25 g o] 5 o] 4Pz X5

7o BF 25N AAH P H2E &
Z2] 250 A2 o FAHr] ]

=

==

FEYe 527} = vE BF 25(VG), =2 EF(LV) Ei= PY(ED] BF)) IR HFL
&1t} <15 @3] man o] %o VG[Tag,LV|Tag, PV|Tag 2= 0] ZA H1t}.
=PV o] 2] 52 o] 52 tjA & 5 =

58

VG.

J

&

A
T

VE

~

16.2. LVM gz 1} ¥

2 o= LVM 528 1} g o= B2 Bajmz.

£ AF§5}c] database v 27} 1= 2 E =2 EFS Y
I # lvs @database
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1634 827t Y= LVM O BAE T 53

g 9%

o

Algsto] HA BYE FAE B 28 g,
I # lvm tags
16.3. LVM ¢ HA E o] g] 7 &7}

Fot
1]

T~L

v 3
% o
X mh

3

A 27 ALY

Ivm2 7 7]5 7} 44 5 o] A1)k,

7]E PVl 8l 25 Fo}8}e] ¥ o5& AF& g o
I # pvchange --addtag <@tag> <PV>
7IE VG| 8|25 F7F5}e] ¥ o5& AH& g o
I # vgchange --addtag <@tag> <VG>
Yy 5o VG dl25 77512 EH of-5S AFg g .
I # vgcreate --addtag <@tag> <VG>
ZIE LV |25 F7}s]le] E 052 AFg gt
I # lvchange --addtfag <@tag> <L V>
Yy ol LVl 5] 25 F7}8}e] H o5& A& g o

I # Ivcreate --addlag <@tag> ...

7 2] 337 g --addlag 542 AF§-5Fo] LVM 2 B Eo] g] 25

Folshe] 2788
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16.4. LVM © B 5 E o ] EjZ ] 7]

o o] ¥ LVM 2 M A EE 27354x ol ¢ 2F #e] §57 57 ~deltag 542 A1 5}
of 9B o] B 2E AAGF 5 M”‘L/t:}

A 27 ALY

Ivm2 7 7]5 7} 44 5 o] 1]k,

22 ZF(PV), 85 25(VG) £ 2] #F(LV)ol 627} Y551 o

ZIE PVoJA] Bl 25 A 5}2] ¥ o2& A& g .
I # pvchange --deltag @tag PV
7IE VGoJA] 8l 25 A 5}2] ¥ o5& A& g .
I # vgchange --deltag @tag VG
ZIE LV A] |25 A 7] 3l H OF 55 AFE gl
I # lvchange --deltag @tag LV
16.5. LVYM 3~ E 5]z g 9]

o] HAoA = ZE~E PN LM E~E 825 § ool W2 455 74 Fdd 52
E 925 Joj g+ A

A|2H 9] §AE o]F2 A& 5l $AE gl 75 X5 0 2 G5l =5 tags 4] ] hosttags

o] Fal mE ALY FAG 7 A= FE FY FLL AE G 7 YA 0 EAE o] Fo
aje} £ e AU A 17 7 AX B FAL A L) F 7 Ao,
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163 827l J=LVM e BAE O F

z} $2E glz9] gjs)] F7} 7+ o] Z &
do] A Bl 25 FO| 5= 7 g& Y FF FoF ¥ o] F1H

& Fo 74 Y9 he §EL P tagl & F 937 EXE ofFo] hostl ¢l F5 tag2 & F]
gt

rl

I tags { tag1 { } tag2 { host list = ["host1"] } }
16.6. B 2 E A]-&35}o] =a] EF 84 3] Ao]

o] ApoA] = 57 i=2] B oG TLE N FY o} s 74 FLoNA AP PHS A
% gl o,

27

o] & Eo] 02 FE-L &¥ 3] 23 (: KnativeServing change -ay)<j o] st & E] oI 512 3l g
S AE9] gJElG]o]E] o] A] database E] 27} Q1= =] EHF E= EF 250 &

54

I activation { volume_list = ["vg1/Ivol0", "@database" | }

W EFE] o] ] ] 27} 3 5 A2 F e EAE B9} A ol vt A F1e @ YT,

= Q& o2 Ze2Ee] BE ALY 74 7Y g-g FEo] Y= 4L 25184 2.
I fags { hosttags = 1}

host db2 jj 4] vF KnativeServing 1/Ilvol2 = &3}l W 0} 52 T+ 5} A 2.
F g 2E 9 2 E 52E4 Ivchange --addtag @db21/Ivol2 & & & g1 }.
Ivchange -ay1/lvol2 & & 3 g} 1] .

o] &7 HL ALg e ¥ BF 27 et o] B Uo] TXE o] 2 Ao g,
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175 LVM 2] 52

LVM(Logical Volume Manager) =7+Z A-&3lc] LVM 2#F 2 239] Of st ZAE 28 + A&
vl

17.1. LVMojjA] ot gjo] gl 5

LVM 55| o gt 2 35515 S 79 T87 2

Mo
o%
)
lo
b
Y,
pU
o
3
e}
e
Bl
39
T
T
_

oS WS AFgslo] o ge Ay bloJEE g g

o
LVM g3 -v 9152 F7F50e] 55 289 J4 752 Ytk ve] 712 F7F5)
of A3 FRE H 58 7 Ai)Th o2 & vie o) 471717 5]&-F LI TH: vvv).
o

Jetc/lvm/lvm.conf 74 71-212] log 4)-& o 4] level 849 -2 1]t} o] = ol5)
LVMof 4] A28 2 20] 442 412 & A & 8] .

)
2
<
S
<
3
o
Q
S
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\LJ
oX
xS
e
L
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Q
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&
o}
]
Q
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o
X,
o
=
I
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S48 002 Y3} Fov vz 15 el A Ldo] SHIA FL
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g BFoz gy gzg FAgo.
I # lvmdump
FoF A2 G E FEA .

#lvs -v
# pvs --all

# dmsetup info --columns

/etc/lvm/backup/ t] & €] 2] o 5] LVM j] €} 6] o] E] ©] u}x] 2} w§ 9] 31 /etc/lvm/archive/ T]
g Ele]o] HAH v HS A O

A 74 JHE e
I # lvmconfig

/run/lvm/hints 7 A] 2} oA &2] EF o] gl= FA] o gt g2 =& 2ol gi .

Ivmdump(8) man page

17.2. 27 st LVM Z-X] o] oj 3t § 1 FZA]

¢/ 7] st LVM(Logical Volume Manager) £&9j tjj st FH E s 235]H 27 1S 7osl= b =%

o] 8 7 A%k 71 AerA el LUM 27 Joe] 52 o) & el 7 51,

o 17.1. A3 25 257

of elol A= BF 25 myvg & FHFE 3 5 it SAAEH . 28 2 BF 157 7E
yo o7 73 ne} G Fr]o). o & Eo RAID 25 AdH F 9ol BF 152 A% A&
7 g Ao e FA o) o FRE £ 7 Aok

I # vgs --options +devices
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i)
(i

7]

/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-z114s.

WARNING: VG myvg is missing PV 42B7bu-YCMp-CEVD-CmKH-2rk6-fi09-z1lf4s (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)

=g

g HF g o= doet =a] EFo] ZAFHH .
# 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-z11f4s.

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)

of 17.2. o3t =2] EF
o] oo Al = B3] & shrprt A AFU . o= BF 2579 =] 27| A= o] 37+ 8 7 U
[unknown](5120),/dev/sdc1(0)

Couldn't find device with uuid b2J80D-vadjw-tGCA-ema3-iXob-Jc6M-TCO7Rn.

WARNING: Couldn't find all devices for LV myvg/my_raid1_rimage 1 while checking used and
assumed devices.

of 17.3. RAID i=2] 237 04] A5 o] 7] =]
£1:& ol 4= RAID i=2] 59 o]r]x]o] 438 7-¢-pvs & Ivs #9259 5% £82 1of

F1t). =2 BF2 A% A1§ e 5 dar]o.
# pvs
Error reading device /dev/sdc1 at 0 length 4.
Error reading device /dev/sdc1 at 4096 length 4.

WARNING: Couldn't find all devices for LV myvg/my_raid1_rmeta_1 while checking used and
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assumed devices.

PV VG Fmt Attr PSize PFree
/dev/sda2 rhel_bp-01 Ilvm2 a-- <464.76g 4.00m
/dev/sdb1  myvg lvm2 a-- <836.69g 736.689
/dev/sdd1 myvg lvm2 a-- <836.69g <836.699g
/dev/sdel myvg lvm2 a-- <836.69g <836.699g
[unknown] myvg lvm2 a-m <836.69g 736.68g

# lvs -a --options name,vgname,attr,size,devices myvg
Couldn't find device with uuid b2J80D-vajw-tGCA-ema3-iXob-Jc6M-TCO7Rn.

WARNING: Couldn't find all devices for LV myvg/my_raid1_rimage_1 while checking used and
assumed devices.

WARNING: Couldn't find all devices for LV myvg/my_raid1_rmeta_1 while checking used and

assumed devices.
LV VG Attr  LSize Devices
my_raid1 myvg rwi-a-r-p- 100.00g my_raid1_rimage_0(0),my _raid1_rimage_1(0)

[my _raid1_rimage_0] myvg iwi-aor--- 100.00g /dev/sdb1(1)
[my _raid1_rimage_1] myvg Ilwi-aor-p- 100.00g [unknown](1)
[my _raid1_rmeta 0] myvg ewi-aor--- 4.00m /dev/sdb1(0)
[my _raid1_rmeta 1] myvg ewi-aor-p- 4.00m [unknown](0)

17.3. B2&F 25 A £ H LVM &2] EF A A

EF ZH94 A E2] EFS Y3
I # vgchange --activate y --partial myvg

A AE =e] BFS ol
I # vgreduce --removemissing --test myvg

£ mE o] 25L A7 G,

2F 25NN £AH 22 2FE AE

\?-L'.

I # vgreduce --removemissing --force myvg
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{8 A1 7R 58] = =2] BFES &= A A3 G- KnativeServing reduce #¢]-& F 5=
g = i),

I # vgcfgrestore myvg

72-%'

thin Z2 ) A 57w LVMoJA] ¢/ A28 7= gl&1 o

17.4. =8€ LVM & 2] £5 9 v el o] Z7]

25 259 £2] 259 o8 §ojo] A= Bo] 2751} 2@ growl A H 75 ve
Hlo]E] §olo] B HAA} Al=H o] 55 UUIDTF 2= 2] 252 & 7 8182 Yelils 2.7 A
X7} EA .

o] A} A= FelE A £3E Ee] BF9 FH of7fo]H vglh] o] E & 51,

27

Fo] 2§0] EgH BF 259 ool vjgluo]E] 72 Fgri]r}. of7lo] B d m et o]
g 7192 /etc/lvm/archive/volume-group-name_backup-number.vg 3 Z o] ¢l 51/}

I # cat /etc/lvm/archive/myvg _00000-1248998876.vg

00000-1248998876 = S 2 HlFY . BF 25 771 7} B2 npxjar dE {1 95
&1

2 el vl
& wjcpe] o] 5] 7e& ) ],
22] 279 UUIDE 251tk o8 WY & & A8 gtk

=g EFS Y

%y

1,

# Ivs --all --options +devices

Couldn't find device with uuid 'FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK'.
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of7Fo] H w e} o] E] B} S FAFg O EF 25 2] physical_volumes 4] o
Al id = 2] o] B o] ] H glo = UUIDE Z1] ]

~partial 541 AF§ 5o £F 27 W BYFEF.

S

# 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 & 2] E o) 4] v g}t o] g 52

o] Ao A= EE A A FAZ wAH E2] 25 et o]EE B . B2 5] e
HoE §o)2 g Gy alel E2)5 BFA HoJHE £7e + gt

72-%'

LVM =z] EF Z5 A] o] dz}E A E=5}X] offA] 9. ZHE=H UUIDE =]+ 51H

tjj o] B] 7} £ H 1 o}

Al 27 A G

[ ]
repE 22 259 e o] HE Sl A e g2 2 LVM £2] 252 v
El b o] B 27| & FZ{ A 2.

22] Bgo)A metto]EE 12l ]t

# pvcreate --uuid physical-volume-uuid |
--restorefile /etc/lvm/archive/volume-group-name_backup-number.vg |
block-device
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Red Hat Enterprise Linux 8 =] 2§ +4 ¢

iz
Z2 LVM e} do]g] ¥t Ho]jr oz 7]ZE o] g o= FeF2 o]
2] 2] g;ng:;

of 17.4. /dev/vdb19j4] Ez&] B+ Z ¢

o2 ol A oA &=
gz

2 $4.2 A1-g 5] [devivdbl §3]0] £ 5
[ ]
FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5Sk <] UUID
[ ]
VG_00050.vg o ¥ 5 mEte] o] 5] §, BF 25e] 713 F= wad Welo]
591,
# pvcreate --uuid "FmGRh3-zhok-iVI8-7qTD-S5BI-MAEN-NYM5SK" |

F#LEZ Fo]EES XY

--restorefile /etc/lvm/archive/VG_00050.vg |
/dev/vdb1

Physical volume "/dev/vdb1" successfully created

2.
& 2#2] njefe] o] 5] 5 2.8l 1] o},
# vgcfgrestore myvg
Restored volume group myvg
3.

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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=] BF2 A2 E 7% o] RAID?O] 3¢ =2] BFE oAl 57]3 8.
I # lvchange --resync myvg/mylv

=e BFS Y39y,

i

I # lvchange --activate y myvg/mylv

H2249] LVM v e o] El 7} 58 3208 AR5 B9, o] DA E2] £
7 LIk o5l 7} e lE it} 2o € P Ege] e T
Z1]0. fsck W52 Al§alel a5 o] HE 7 5 ],

#s 2
[}
gy 2] BFL A
# 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. LVM Z g/ o] 4] ¢ 7 vF2g
BF 25 A FHAEFE M AFE LVM F32 M H 2452 A5 9 A2 vrhe gl Algho]
92 7 2= £82 A o 79 =display ¥ ECDHE s ¢ BIE/7fa£ g1

vreHdE 3 BF 259 E2] 33 J9HOg Had of 9 g7k glo]l o F 7 sy H2dE AL
& Tt et 37He 2715 =] BFES Y IE 2 5 e g2 o7 Y - AF .

I Insufficient free extents

5o vl 25 2NN AFE ST 2] 83 o] 72 FAF G o] = o £7-9
. 28 08 37 9o & gl o] EFE YFHeE BE 5 Al

<
=
I
I
e
S
Mo
0}
oX
e
&
I
A
e
1
L
I

2] Extent & <] g s}co] uFeg o FZ dix]

9

+ g
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=
23
1.
BF 25 AFE e 22 87 J99] 75 Fr)
I # vgdisplay myvg
o 17.5. -7 27N AF& 7} 8 83 99
g & Eo] 0 EF 27 87809 A1 Tt Ea] 3 G 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 27)E vl E gjdl 97 Jojoz Y.
o 17.6. 88 ¥4 +F R gofof =] BEF 44
I # Ivcreate --extents 8780 --name mylv myvg
o 17.7. 1}o] =] 7+ A 517] 96 =2] BF Yy
Ei BF 25NN G AFE s F00] WEEL AL
A&l o & S L7 2
I # Ivcreate --extents 100%FREE --name mylv myvg
g5 94
[ ]
BF 250] o4 A& slE Y I 75 el g,

176



177 LVM 4| sl 2

# 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

g,

88

17.8. LVM v e} tjjo]E] ¥ fj~=2] g]=]
2 O Z 9 ZH @ F7]ox] A}

LVM s = vjeje] o] §

ZlE LVM o]~ = §)g:

label_header & pv_header o] &1 ot
J 8} g 7] o] ofH 9]

[ ]
t2=9 7 ¥lA 5128}0] E g o] Q51 ). PV(&2] EF)E 4%
ZF A H F 7 dlE 7 A HA = A HA AE O QIS = s T

= LVM v e} o] 5 F9:

hya
ar

FerLi o,

£ 222 A] R E] 40961} 0] = & A] 3

°
b= A1 22 E IMIBE 5 &3]

F3}ais 5120 0] = A E 2 A ]

Zz =
=

[ ]
mda_header +=
Fg) ok

mda_header 2 E] Foj] A] Z}5}o] wjE}E]o]E] ¥ o] Fo Z o]
o o] 213 H1]}. mda_header = &

nl et o] E] B] 2 E G 92
LVM VG m el 5o E] Hl2Ex= =8 W4 0 = njelHo]E HAE
~E oj o] 1))o] FH A VG wElt]o]El2] gAE 7la]Zl]

# pvck --dump headers /dev/sda 3 % 2 A& 35}o] Tj2=0]A] LVM S & 28 & 5= gl41]t]. o]
7 el o]E] 2E 9IAF £

2 label_header,pv_header,mda_header % &) 5}
g g1

g E>
Z25 g = CHECK FEAIE Al-&35lo] &
AR AN

rj 2= A2 4] 8K, 16K =
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o?L
%a
4<)
o

PVE gy g g 0 271} 22 mjejdo]E] ¥9E& XY 5 5. o] F-7 vetEo]E §92
1MIiB7} o} £ 3] o4 S 2& 5 w1 t]. pv_header = r e}t o] E] § 2] Z7]& ] ]}

PVE 958 o t]== 2o F vz vjeio]E §o& de5 oz @458 + 1ok pv_header
o= mEpE] o] 5] § %] $147} E e o] g,

17.9. tj == 4] VG w e} ] o] E] 7=

Jgoll uje} o] =204 VG Hl e o] H E FE5tel vl kg A3} & s A g 2 vg]
o] B A G ot Wlel o3 A &2 FEH v|H] o] 5 E o] XS FEFHA L.

27

Hzo] A0 ] X704 vlE}H o] | & FZ5]%] &z /etc/lvm/backup/ o A] # Q] 7}l
S A 7 s

472 o mda_header o 4] F=H d A delbo]E GAEE Q13 :

# pvck --dump metadata <disk>

metadata text at 172032 crc Oxc627522f # vgname test segno 59

<raw metadata from disk>

o] 17.8. 5% 3 mda_header2] v e} o] E] €~ E
| # pvck --dump metadata /dev/sdb

5 ¢ mda_header & = ol w}e ] ere]o]E] § <o) Sl B u]EFE] o] E] HAHE]
CEERE A

I # pvck --dump metadata_all <disk>

ol 17.9. M EFEI o] €] o] 2= M ELE] o] E] BARE2] 93]

I # pvck --dump metadata_all /dev/sdb
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zb6G-BYat-ub53Fxv

metadata at 5632 length 1144 crc 50ea61c3 vg test seqno 2 id FaCsSz-1Z2Zn-mTO4-
Xl4i-zb6G-BYat-u53Fxv

metadata at 7168 length 1450 crc 5652ea55 vg test seqno 3 id FaCsSz-12Zn-mTO4-

metadata at 4608 length 815 crc 29fcd7ab vg test seqno 1 id FaCsSz-12Zn-mTO4-X14i-
Xl4i-zb6G-BYat-u53Fxv

sl 7} A} 38 F-2 mda_header £ A}-§3]x] &F3Z vjE}H]o]E] G oo Qli= B E b

o] 5 BAl 22 AAF .

# pvck --dump metadata_search <disk>

o] 17.10. mda_header= A}-§ 5}%] 32 v el t)] o] E] F 5 9] v e} rj] o] B FA}E

Searching for metadata at offset 4096 size 1044480

metadata at 4608 length 815 crc 29fcd7ab vg test seqno 1 id FaCsSz-1Z2Zn-mTO4-X14i-
zb6G-BYat-ub53Fxv

metadata at 5632 length 1144 crc 50ea61c3 vg test seqno 2 id FaCsSz-12Zn-mTO4-
Xl4i-zb6G-BYat-u53Fxv

metadata at 7168 length 1450 crc 5652ea55 vg test seqno 3 id FaCsSz-12Zn-mTO4-

# pvck --dump metadata_search /dev/sdb
Xl4i-zb6G-BYat-us3Fxv

dump 3 ) -v 5% Z gs}of vjefe] o] 5] FA}E o] 7} HHS EA gL

# pvck --dump metadata -v <disk>

o 17.11. 2} W] el B o] 5] A} o)A &5 HA]

# pvck --dump metadata -v /dev/sdb
metadata text at 199680 crc 0x628¢cf243 # vgname my_vg seqno 40
my_vg {

id = "dmEbPi-gsgx-VbvS-Uaia-HczM-iu32-Rb7iOf"

seqno = 40

format = "lvm2"

status = ["RESIZEABLE", "READ", "WRITE"]

flags =[]

extent _size = 8192

max_Iv=0

max_pv =20

metadata_copies = 0

physical _volumes {

pvO {
id = "8gn0is-Hj8p-njgs-NM19-wulL9-mcB3-kUDiOQ"
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device = "/dev/sda”

device id type = "sys wwid"

device id = "naa.6001405e635dbaab125476d88030a196"
status = ["ALLOCATABLE"]

of 3

i)
¢ g

7]

flags =[]

dev_size = 125829120
pe_start = 8192
pe_count = 15359

/

pv1{
id = "E9qQChJ-5EIL-HVEp-rc7d-U5Fg-fHxL-2QLyID"
device = "/dev/sdb"

device_id type = "sys wwid"

device_id = "naa.600140513f9396fddcd4012a50029a90"
status = ["ALLOCATABLE"]

flags =[]

dev_size = 125829120

pe_start = 8192

pe_count = 15359

/

Y2 Bpo] Apg g = sy A WA "ﬂE}H/"/Ei § 2 7]EH o2 HEZ vefe o] El o ALE

F1ieh. 222 2ol 5 WA AEIHo]E] Fo] Ui 7P settings "mda_num=2" $4-2 A5 5] H
= jejelo] o) F YA WEo]E 4oL U A8 8 5 gk

17.10. &+

H nepe o] 5 g 7o) HF

720 x5 w]E}E] o] E] & A3 oF Sl 49 2 H W EIH] o] E] & -f 541 7 -setings 5412 A&
stof Felo |-gsoF gt

@3

180

-f <filename > o] —-dump v £-5] o] E] o] 57152l £14] W] £}H] o] El 7} o] F o] X35 72l
FYFLI I} o] T2 Ag5po] Bret 5 glgr]T,

-f <filename > o] --dump metadata_all 5% += --dump metadata_search o] &7} 3¢ 2
= 91X 2] ¢ A] v E}E] o] E] 7} o] F o] X]gH F o 2y Hr .

--dump metadata_alllmetadata_search <] o Elg]o]E] 8]~ E Q] ~EH * 5}L}
--settings "metadata_offset=<offset>" 2 F7} /1] c}]. o] 7] 4] < offset > ,_2 ==
'metadata at <offset>""¢/ 1] }.

g ote] v
22

My My
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Searching for metadata at offset 4096 size 1044480

metadata at 5632 length 1144 crc 50ea61c3 vg test seqno 2 id FaCsSz-1ZZn-mTO4-
Xl4i-zb6G-BYat-u53Fxv
# head -2 meta.txt

test {

# pvck --dump metadata_search --settings metadata_offset=5632 -f meta.txt /dev/sdb
id = "FaCsSz-1Z2Zn-mTO4-Xl4i-zb6G-BYat-u53Fxv"

| of 17.12. B3 =3

17.11. PVCREATE % CRYOSTATCFGRESTORE 5 3 & A}&3]o] &4 LVM 35 ¥ v gl o] El =

T

&=d Ee] BEF A veb o]E B S 5E FH 1A} A FAEZ WA G 7 s . g2 59 )
Eleo]E] § & TA] 1] E2]F EF A HoHE 7 7 5L

7%%'

o] 2] ¢t WE L ul-p T 5Fe] ARG} 3, 2} FE o] FE, BF A #o]oF
2, By} S Fojoe 2 Wl wEElolE] ele] =hzo] ol 3 27 A
Fpolet ALg o} F1ith. o2l HF o= tloEl 7} &4 o] dom
A sl 2ol =5 o] 22 ¢ F-9 Red Hat 24 X8l AH] o] &2 ok A o] F5

(8]
FU
o

®

Ad 27 AR

[}

Ferd 2] 279 veH o5& FA A Th A e U E-L e LVM 2] 2572 v
CEDEEZEEEE MRS

pvcreate ¥ Cryostat cfgrestore 5 % o] 2 2 3t 0}5 FJ HE g gLl # pvs -o+uuid F
S dPslof fj== R UUIDY gjot JEE T + AsHo.

metadata-file & VG<2] F I vje}rjo]g] w Q] 7 o] 7= 9Ji]}(d: /etc/lvm/backup/
<vg-name>).
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i)
T g

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

VG-name & PV7} &35 A} =etd VG| o] ¢/}
o] FF=] ol 4] =318 PV2] UUID = # pvs -i+uuid 3 3 o] 2 4] 7}4]-& zH91] o}

disk = PV7} glo]of 5}+= 0] 2= o] Z 9L} (d: /dev/sdb ). o] b=z 7} &HE O]~
2914 oA ESS P L. 285 GO o]e] et BAF FHFH ol &
49 7 Aok

b=z 4 LVM 35 & o] 44 g ot
I # pvcreate --restorefile <metadata-file> --uuid <UUID> <disk>
F o ¢ o} 7 a e gelg .
I # pvck --dump headers <disk>
H =204 VG v e}t o] B Z &gl g o]
I # vgcfgrestore --file <metadata-file> <vg-name>
Q9 37 el o] B 7} B3 5 =X ol gi] .
I # pvck --dump metadata <disk>

VGoj o ¢t meto] Bl wg] Felo] giis F¢ ==d vElb] o5 E 7] A F i APE AF&ald
SilE AL 5 dger]oh

45
[ ]
A B BFo] £ Gw BF 2F0] LA FE=A Folded o 7 &
g2 gl g}
I # vgs
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pvck(8) =52 = o] X

&2] B4 LVM rej]o]g B¢ F&

2epelo) 4] EeH B9 mepu o] B YL FAYA?
[ ]
BF 7572 2H5=& Jig 5 afi}7} ¥ 31 -2 Red Hat Enterprise Linuxoj 4] £

17.12. PVCK 3 % £ A}-&35la] =35 LVM 5] 2 vjEld]o]El 2 g2 = &7

o] = pvcreate % pvcfgrestore g 32 AF&-5}of &=3E LVM 3jc] & vJelb]o]E] 7} Q= =225 &
73l o AHE- e 5= 9le ] o). pvcreate B! Cryostat cfgrestore g 3/ o] 215314 &= d-77F A& T
At o] Wye &Yd 2328 6 giye= g

o] W& pvck --dump o #] FZ gt vjelr] o] E] 9] & 72 E = /etc/lvm/backup ©] ¢ 7S AlE
g} 7)ot Z¢ 5Y 8 VG -2 PV == PV = v defro] g ¥ < o4 pvck --dump o =]
g vjete] o] E] & AL L ih. A 3 ) &2 7= H vjefe] o] 5] E 7 o] X FS FEFHAL.

43
rj2=oA] st % w el o] E] & B g .
I # pvck --repair -f <metadata-file> <disk>

027 2l

<metadata-file > VGoj tj st F ] v e} ] o] E] & Z §}3}+= Y ¢}
/etc/lvm/backup/ Cryostat-name o] 7/ 1} pvck --dump metadata_search 5 % Z = o 4]
A mjejg)o]g g2 E7} EghE 9 A Y + Qg

<disk >= PV7} glo]o} 5}= t] 2= o] Z ] c}(: /dev/sdb ). t] o] E] &2 <] 5}
r?—i'# 7} SHpE O =294 gl . =2 7] £upEX] G45F] g2 -7 Red Hat 5]

g oj Zo] 5l A 2.
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27

vl el o] B 3} o] ¥y Q] 512l -3 VG 4] v e} o] E] & H 473} ZF PV 4] pvck
--repair = & g3l of giijr}]. vl el o] E] 2}l o] o} .= PVojA] &+ HA] velt)o]El Q]
- pvck --repair == £3-8 PVojA] vk g s of g,

A §e] B o] Y5 G BF 2 SUpI FEoEA el G FHY &
o

I # vgs <vgname>
I # pvs <pvname>

I # lvs <lvname>

[ ]
pvck(8) =52t o] =]
[ ]
2] BF4 LVM delto]g w9 F&.
[ ]
229l Ee] BF9] el o]gE E 751 ¥HEL F ol Y72
[ ]
B F 252 7AYo= a8 EF 5 5}t 2 F o1 -7 Red Hat Enterprise LinuxojA] Z &
252 Y} H o] B s of gi]7}?

17.13. LVM RAID 2] 52

LVM RAID 95 2] ©j 98l 241 & sl ddle] Hlo]E] 2 7& #3841} FA & Brairr), da s §3]
2 248 7 Ao,

17.13.1. RAID =] EFoj4] go]E 4 3o

ot 228 YL AFeFh RAID 222 v d o] mE o] 2 3
819l 5}= = Z A~ 9/ 1] . Ivehange --syncaction repair 5 %2 vl & o]
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177 LVM 4| sl 2

A W22 S HYE A G O S to]H] #Yol e A5 F 1 E AFE .

raid_sync_action Z =)= RAID =] EZ o] T3 s}= dA &7]3] Z¢/o] ZAIH o
& @5 dd 7 Ao,

idle
2E &3 S dEATHHAS
resync
el HA] G2 A2 FE F IS =351 A 5715t
recover
H & o] ] FF =] & w A g}
Check
Hj g B AR E g
£
H#IAE R B

raid_mismatch_count Z =of:= FAA} Z¢] Fo] BAH FE YR 71 FA]FHU .

Cpy%Sync # == 573 299 Ay g2 ZA 90}

m 5= mismatches

RAID i=2] 250 237} 28 e, 222029 59]o] RAIDS] J3E 7
Aot 7 o] £AE # 7 AFr]h o] EA AP gELITh

R B = refresh

LVMo)4] 3] #0] 22 852 §3]7} 5= A0 2 27t 2= RAID i Do+
A GAE YL =] BF2 M2 27 FAE GG 7 g2 A Ul A
Ao H 02 o5 P 9 E wA T .
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oy
o\

186

A A 22 A 20X KGO TS F & A ] o). RAID =22 27 9]
2 7P 0 575} G H2F W22 = 0= BF 25 el o]E YHlo)E & LVM 3
ol t] ¢t B2 10S] FE2 FY 7 Gl o2 ¢l o2 LVM 39)0] =24 5 glF1]c}.

B Aot FHsFo] =T Z¢ o] ] &L A o] g 4 ¢l . Ivchange --syncaction §
% 7 gt7) --maxrecoveryrate Rate[bBsSkKmMgG] 5+ --minrecoveryrate
Rate[bBsSKKmMgG] & A}-§-5to] 57 £ 8 83 & 5 Y&t rh A8 ) &2 4+ 2 Frj
10 5 §HE FR3IHAL.

Rate zt& nj &9] z} FAo ot 2 Y2 G FrjAlE A pA] o $H2
35 25 kiBZ 719 ).

B5ix] g g o] BUAE EA P .
I # lvchange --syncaction check my_vg/my_Iv

o] FFL wjH oA Y z}2E 573 L A

8 A}gt: A9 wj A X] 9] var/log/syslog 7L sFol g ],

A =

&2 BAAE 77544l L.
I # lvchange --syncaction repair my _vg/my_Iv

o] FF 2 RAID =2] E#F)4] Ao JAE FF51AY A gt o] §FS Y
7Y v A]=] 9] var/log/syslog 7S & + &1

2z 9o et FBE ZA G

# lvs -0 +raid_sync_action,raid_mismatch_count my_vg/my_Iv

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

my_Iv my_vg rwi-a-r--- 500.00m 100.00 idle 0
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17%.LVM 24 3| 2

Ivchange(8) 2 Ivmraid(7) %= 2 7 o] ]

FHL B IO & 54

17.13.2. :=2] EF 4] &7t RAID F =]

RAID= 7] & LVM o] 2] 8 71 52l 51x] grgjoh. LVM v] 2 2 o] Z-¢ A st )& At 28
X] g0 RAID v & o] g a3l FR]ofJA] A4 AP 5= 5o njg FJH =2] EF o] sHF . RAID1
o] 2] o] RAID $=F2] 7-¢ #3] 2 ] ] 5@ RAID6°] 4] RAID5Z %= RAID4 == RAID0.o = 9] e
RAID =F© 2 9] ¥382 oo g,

da ot FAE A7 512 wAE LVML 2 &3] gjil lveonvert g 3 9] --repair o1 +E A}-§ 3}
RAID :=z2] E#F )~ &2] BF 22 A}§5= dA e A& wA g + A5

Apl 252 A
[}
27 2FE A8 FAE ZAY 5 e FRE o f §FE AT He] B0 X

o] ],

23}
1.
RAID =z2] E#2 9l 3]
# lvs --all --options name,copy_percent,devices my_vg
LV Cpy%Sync 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/sdei(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 F =] 7} d# st & RAID =] BEFL 3oL/l

187


https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html/configuring_and_managing_logical_volumes/configuring-raid-logical-volumes_configuring-and-managing-logical-volumes#minimum-and-maximum-i-o-rate-options_configuring-raid-logical-volumes

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

188

7]

i

# 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_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] [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)

g §AE ZAF

# Ilvconvert --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.

A A}

odk

oot FAE dAol= 2] EFES TELE AFIH.

# Ivconvert --repair my_vg/my_Iv replacement_pv

A 8 A}§oto] 2] BFL AAF .

# 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_Iv 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)
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2F 2574 Ao FAE AAG Wi LVM 5 ] 2771 #Y e FAE L
7 818 A% EA G

2F 25N AT FAE AA G

I # vgreduce --removemissing my_vg

oy
ol

™

5] 9 93 & A AT F AE e Bl BFE ol g,

it

# pvscan

PV /dev/sde1 VG rhel_virt-506 lvm2 [<7.00 GiB/ 0 free]

PV /dev/sdb1 VG my _vg Ilvm2 [<60.00 GiB / 59.50 GiB free]
PV /dev/sdd1 VG my _vg Ilvm2 [<60.00 GiB / 59.50 GiB free]
PV /dev/sdd1 VG my _vg Ilvm2 [<60.00 GiB / 59.50 GiB free]

el §AE @A e F 2] BFES A,

# lvs --all --options name,copy_percent,devices my_vg
my_Iv_rimage_0(0),my_Iv_rimage_1(0),my_Iv_rimage_2(0)
[my_Iv_rimage_0] /dev/sdei(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)

17.14. G5 72 LVM 30 3t 52 22] 257 77 &4 42

T FE 2EE] A A LVME AL E§8l= F ¢ BF 27 B =g E5FS U

7 22 mAA 7} EAE 7 A5

9
e
=
=
of,
oY,
N3
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
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o] 2] ¢ g9 FAE sl dsFo] LVMeA] FA5H= o] & o]a| st} F g 74 + i,

17.14.1. PV J 2 S5 = 9l

Device Mapper Multipath(DM Multipath), EMC PowerPath 5+ Hitachi Dynamic Link
Manager(HDLM)2} Z+2 Ol 5 2 £ ZE gJo] 7} A]| 2l o] ~Eg]=] F2E Aa]sl= 3¢ 53 =2 3
ZJ(LUN)oj bj 3t z} 4 =7} of 2 SCSI 3] 2 5FF 1.

28 -8 g5 F2 2xEgol= dlg AY 2o WG = A FE H¥ T 7 LUNI= &
5 7] bl o] 5] & 7}2] 7] /dev t] A E 2] o] of 2] F3] ==} orE wE FF wro] FUFLVM
Wl £ 5 o] 6] 7} 21 5] .

F171. 42 OE gF F2 LZEGo]o] FX] ofF o

O3 242 2T Ed o] LUN<| i g SCSI A =

DM Multipath /dev/sdb 4! /dev/sdc /dev/mapper/mpath1 =+
/dev/imapper/mpatha

EMC PowerPath /dev/iemcpowera

HDLM /dev/sddimab

oje] FA =] A2 LVM E-2 § ¢ vjeao]8E oz vl Fo} FHoZ gt

LVME t}g 3+ 5 shipol] F2H PV 35 ZA 5] ch.

o} A A= 8 FA I} ELT FA 0 i e B F2e FHE PV E HojFr].
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