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$ df -h

Filesystem Size Used Avail Use% Mounted on

devtmpfs 3.8G 0 3.8G 0% /dev

tmpfs 3.8G 0 3.8G 0% /dev/shm

tmpfs 1.6G 8.9M 1.5G 1% /run

/dev/mapper/cs_centos9--base-root 46G 4.4G 41G  10% /

tmpfs 3.8G 0 3.8G 0% /tmp

/dev/vdal 1014M 263M 752M 26% /boot

tmpfs 7T69M 36K 769M 1% /run/user/0

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

sr0 11:0 1 1024M O rom
I vda 252:0 0 100G O disk

Fvda1 252:1 0 1G 0 part /boot
| Lvda2 252:2 0 49G 0 part

F—cs_centOSfobasefroot 253:0 0 45.1G 0 1lvm [/
L—Cs_centOSQ——base—swap 253:1 0 3.9G 0 lvm [SWAP]
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=
1 Device TypeS Linux LVWMRZ HATL|C}, CtS1p Z&LICE

$ fdisk /dev/vda

Welcome to fdisk (util-linux 2.37.2).
Changes will remain in memory only, until you decide to write them.

Be careful before using the write command.

This disk is currently in use - repartitioning is probably a bad idea.
It's recommended to umount all file systems, and swapoff all swap

partitions on this disk.

Command (m for help): n
Partition type
s} primary (2 primary, O extended, 2 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (3,4, default 3): 3
First sector (104857600-209715199, default 104857600) :
Last sector, +/-sectors or +/-size{K,M,G,T,P} (104857600-209715199, default 209715199):

Created a new partition 3 of type 'Linux' and of size 50 GiB.
I Command (m for help): t
I Partition number (1-3, default 3): 3
I Hex code or alias (type L to list all): 8e

Changed type of partition 'Linux' to 'Linux LVM'.

Command (m for help): w

The partition table has been altered.
Syncing disks.

EMI ot fdiskE 0|83 o

OH

LHEAZEME2R C|AT TME[Ho = Wy 2| RA=X] 2Heldta, THE[E EF0| 'Linux LVM'IX]|

QlgfLlct.
ofziel ZutE EH /dev/vda30| HS0{X| 1, LIHX| S2tQ1 50GB7t 2T E AS 2eld 4= ASLIC

$ fdisk -1 /dev/vda

Disk /dev/vda: 100 GiB, 107374182400 bytes, 209715200 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: 0x001a9913

Device Boot Start End Sectors Size Id Type
/dev/vdal * 2048 2099199 2097152 1G 83 Linux
/dev/vda?l 2099200 104857599 102758400 49G 8e Linux LVM
/dev/vda3 104857600 209715199 104857600 50G 8e Linux LVM
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dHE E|ME 22| 2ELZ YEdt7| #I8l pvcreate ™S O|S-LICE
CHSoh 20| M2 F7HE ME[M(vda3) 2 S2| 282 = ML Ct

$ pvcreate /dev/vda3

Physical volume "/dev/vda3" successfully created.

StCtg|

O —

$ vgs
VG #PV #LV #SN Attr

1 2

VSize
<49.00g

VEFree

cs_centos9-base 0 wz--n- 0
$ vgextend cs_centos9-base /dev/vda3

Volume group "cs_centos9-base" successfully extended
$ vgs
VG

cs_centos9-base

#PV #LV #SN Attr
2 2

VSize VFree

0 wz--n- 98.99g <50.00g

SHEACHH 105 E 0|18 =2 2ES

VG

root cs_centos9-base

Attr LSize
45.05¢g

-wi-ao---- <3.95¢g

Pool Origin Data%
-wi-ao----
swap cs_centos9-base

$ lvextend /dev/cs_centos9-base/root -1 +100%FREE

Size of logical volume cs_centos9-base/root changed from 45.05 GiB

GiB (24332 extents).

Logical volume cs_centos9-base/root successfully resized.

pS|

Sk,

—

[0
tu
fot
o

% M I AlAY

$ mount | grep root

/dev/mapper/cs_centos9--base-root on / type xfs

Meta%

Volume Group2 vgs E Edf

(rw,relatime, seclabel,attr2,inodeb64,logbufs=8,logbsize=32k,noquota)

$ xfs_growfs /dev/mapper/cs_centos9--base-root

meta-data=/dev/mapper/cs_centos9--base-root isize=512

agcount=4,

o
E'j—l %‘E‘E lvextend

Move Log Cpy%Sync Convert

(11533 extents)

agsize=2952448 blks

ot
rr

data = bsize=4096
= sunit=0

naming =version 2 bsize=4096

log =internal log bsize=4096

= sectsz=512
extsz=4096
data blocks changed from 11809792 to 24915968

realtime =none

= sectsz=512 attr=2, projid32bit=1
= crc=1 finobt=1, sparse=1, rmapbt=0
= reflink=1 bigtime=1 inobtcount=1

blocks=11809792,
swidth=0 blks

ascii-ci=0,
blocks=5766,
sunit=0 blks,
blocks=0,

imaxpct=25

ftype=1
version=2
lazy-count=1

rtextents=0
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HZHOR o YYS 08 HHE SYS ol LIt
$ df -h
Filesystem Size Used Avail Use% Mounted on
devtmpfs 3.8G 0 3.8G 0% /dev
tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 1.6G 8.9M 1.5G 1% /run
/dev/mapper/cs_centos9--base-root 96G 4.7G 91G 5% /
tmpfs 3.8G 0 3.8G 0% /tmp
/dev/vdal 1014M 263M 752M 26% /boot
tmpfs 769M 36K  T769M 1% /run/user/0
FE C|A3 LVM =& (growpart)
2loll M HESH fdiskE 0|88 FE C|AT 2| LVME 2HatsH= 2 20 growpart2ts TN |X| £ Sl &l A THE|M S
4SS E 4+ ALk

© growpart m7|X| AL

fdiske| 22 7|2 o2 2IH|N|0o| AX|=[0] QU= 7| X X2, growparts B2 MX|7 HegfL|Ct.

7tk alof AE{Uo| X[ E|= 2HF0 M s 17| X[ £ ZX|ot = LVM &&hS TIdsloF &L Ct
MX growpart IH7|X| £ 2 A M 0ol DX[SfLICE

$ dnf install -y cloud-utils-growpart
2t &S0} = ROOT Cj|A TS| ME|M FHE 205t 2t ate 6 RS 2H0] JA=X| 2ol efL|Ct

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

sr0 11:0 1 1024M O rom

vda 252:0 0 200G O disk

Fvda1 252:1 0 1G 0 part /boot

Fvdaz 252:2 0 49G 0 part

| F—cs_centosg——base—root 253:0 0 95G 0 1lvm /

| L—cs_centosg——base—swap 253:1 0 3.9G 0 lvm [SWAP]

Lvda3 252:3 0 550G 0 part

L—cs_centOSQ——base—root 253:0 0 95G 0 lvm [/

growpart%olg‘BH vdal| FHm| TE|MQl vda3 IHE|M S §_|}-ol-'6‘;'|_||:|. Cl=2t

$ growpart /dev/vda 3
CHANGED :
end=419430367

=] Al

CHAl 1sb1x Aol

=2
=

O|X| ROOT L|A=9| =2| EFS i

partition=3 start=104857600 old:

ot C|A3 mE[E9] 3 7|7t =

g3z

Z&LIt

size=104857600 end=209715200 new:

b

—

|2t S2{FoF HLICH HA puresize
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$ pvresize /dev/vda3
Physical volume "/dev/vda3" changed

1 physical volume(s) resized or updated / 0 physical volume(s) not resized

E8 5SS =5l 3liE 28 182 /30| WHEU=X| 2eletL|Ct
$ vgs
VG #PV #LV #SN Attr VSize VEFree

cs_centos9-base 2 2 0 wz--n- 198.99g 100.00¢g

O[F| 2| BB CHSTH 20| BBILICL 1vexions BHO . SHS 2| 2ES 2T 3 =2 25| T1Y NAHE 2
0| AjO|XE HHSIEZ BiLIC

$ lvextend -r -1 +100%FREE /dev/cs_centos9-base/root
Size of logical volume cs_centos9-base/root changed from <95.05 GiB (24332 extents) to <195.05
GiB (49932 extents).

Logical volume cs_centos9-base/root successfully resized.

meta-data=/dev/mapper/cs_centos9--base-root isize=512 agcount=9, agsize=2952448 blks
= sectsz=512 attr=2, projid32bit=1
= crc=1 finobt=1, sparse=1, rmapbt=0
= reflink=1 bigtime=1 inobtcount=1
data = bsize=4096 blocks=24915968, imaxpct=25
= sunit=0 swidth=0 blks
naming =version 2 bsize=4096 ascii-ci=0, ftype=1
log =internal log bsize=4096 blocks=5766, version=2

= sectsz=512 sunit=0 blks, lagy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0
data blocks changed from 24915968 to 51130368

=

O

HOZ 4r -n HHS 20 ROOT LA ATt 2FE[U=X| SFQIRtLCE

HOlE EA3

ABLESTACK2 7h& 10| ROOT C| A3 2|0f 22| H|O[E| CIAZE T15t0 HEBY = ULE 7|53 MSHYLICH

THATA 44 A0 BRE 2 HlO[E CIATS 27402 (s 4 LoD, of mh A 4 U= olE ClAT0| 4= 1)
Quict.
3 TN 2% F0| BT} HOIE] CIASS 74502 MASt0] JHTIA0]| HZE 2 USLIC,

ABLESTACK2 7+ l0f| Bl|O[E| LI AT E Md3te] HASH= FIHX| Y S MSELICH
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1. #8E > 7tao{dl Q2 O|SSt0] "7 A 71" DFEALE Al EfRILICE

2. BHE QI atE MEpL|Ct
3. ®IE3!/ISO0| M CentOS 7|8to| HIZ IS MERBHL|Ct
4. ATE QU Megi|ct
5.C|0JEf C|ASE Jot= 27|(E )2 Ch3 1t 20| MEBfL|Ct
O coEicixa
Q
ClA3 omY B tl23 371(GB ©9l) 4 %2 10PS/Z(c I0PS
50GB-WB-RBD 50 GB
® 100GB-WB-RBD 100 GB =
CUST-WB-RBD AERIRIE T A3 37|
100GB-WB-LOCAL 100 GB
CUST-WB-LOCAL N8RRI a3 37
592 10/%
6. LIEYI3E Meygiict
7.SSH 7| &2 Megtict
8. &% BEO| WS Mey/R{gct
9. &M R0 7t 0| F SS YHYLICH
10. 7F4HAS AIEFELICH
HIO|E| CIATE FI0H0] 7HH A S et = 7hdH A A =t HOM 25 BS 225t Ch3 2t Z0[ H[0|E T|A37} =7t
=|0f Qli= 22 Bols & ABLICE

HAOI0 CIATS S 4 YRS MHL

dofl &5 ct. I H[O|E] C|AZ = LVM 42| XFS It A|ARIO = B35}
Or2ES AYL|CE CHEat 242 &M Z O|O|E T AZS AL

=
ZH[ghc.

x7
-
=2
=

X 7HY M0 SSH E= 24 Soll W& 7 Ch32l B S 0186 C|23 2| 214 (R E =helgtL|ct.

$ 1lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

sr0 11:0 1 1024M O rom

vda 252:0 0 50G 0 disk

Fvda1 252:1 0 1G 0 part /boot

Lvdaz 252:2 0 49G 0 part
F—Cs_centosg——base—root 25330 0 45.1G 0 lvm [/
L—Cs_centosg——base—swap 253:1 0 3.9G 0 lvm [SWAP]

vdb 252:16 0 100G 0 disk

100GB2| G|O|E{ C{A 3Tt HAE|O| U= NS =elet £ LVME dHsH7| I8 C|A 0] CHSat 20| IiE[M S Mg gtiCt.
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$ fdisk /dev/vdb

Welcome to fdisk (util-linux 2.37.2).

Changes will remain in memory only, until you decide to write them.

Be careful before using the write command.

Device does not contain a recognized partition table.

Created a new DOS disklabel with disk identifier 0x14a56515.

Command (m for help): n

Partition type

P primary (O primary, O extended, 4 free)

e extended (container for logical partitions)

Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-209715199, default 2048):

Last sector, +/-sectors or +/-size{K,M,G,T,P}

(2048-209715199, default 209715199):

Created a new partition 1 of type 'Linux' and of size 100 GiB.

Command (m for help): t
Selected partition 1
Hex code or alias (type L to list all): 8e

Changed type of partition 'Linux' to 'Linux LVM'.

Command (m for help): w
The partition table has been altered.
Calling doctl() to re-read partition table.

Syncing disks.

$ pvcreate /dev/vdbl

Physical volume "/dev/vdbl" successfully created.

$ vgcreate datal_vg /dev/vdbl

Volume group "datal_vg" successfully created

$ lvcreate -1 100%FREE -n datal_1v0 datal_vg

Logical volume "datal_1v0" created.

LVME X3t

ot

$ mkfs.xfs /dev/datal_vg/datal_1vO0
meta-data=/dev/datal_vg/datal_1v0 isize=512
= sectsz=512

= crc=1

= reflink=1
data = bsize=4096

= sunit=0
naming =version 2 bsize=4096
log =internal log bsize=4096

= sectsz=512

realtime =none extsz=4096
$ mkdir /datal

$ mount /dev/datal_vg/datal_1v0 /datal

Cla=

i
rot

o
thrfi - o™ =

CtSah 20| ThY A|ARS Mdstn 02 E gfLCt,

agcount=4, agsize=6553344 blks
attr=2, projid32bit=1

finobt=1,

sparse=1, rmapbt=0

bigtime=1 inobtcount=1
blocks=26213376, imaxpct=25
swidth=0 blks

ascii-ci=0, ftype=1
blocks=12799, version=2
sunit=0 blks, lazy-count=1

blocks=0,

= MMMOR OIRE E|QRE=X| EolgtL|ct

Page 9 of 15
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$ df -h

Filesystem Size Used Avail Use% Mounted on

devtmpfs 3.8G 0 3.8G 0% /dev

tmpfs 3.8G 0 3.8G 0% /dev/shm

tmpfs 1.6G 8.9M 1.5G 1% /run

/dev/mapper/cs_centos9--base-root 46G 4.4G 41G  10% /

tmpfs 3.8G 0 3.8G 0% /tmp

/dev/vdal 1014M 263M 752M 26% /boot

tmpfs 7T69M 36K 769M 1% /run/user/0

/dev/mapper/datal_vg-datal_1vO0 100G T746M 100G 1% /datal
OrR2E &l C|A3 = 7T A0 [A[ZSHE 2 OF2 E7 SHAE LI Z7HTH A TYAIZ o fof 2HA|210| Y7 MO = diE T
ASE IR E SIE 2 MO BLICE

vi OIC|E{E 0|23l fstabE HESIH CtZ2| LHES F=ItefLICt.

$ vi /etc/fstab

# Add the following config to the fstab
/dev/datal_vg/datal_1vO0 /datal xfs defaults 0 0

S AE MAEet 2 oiE C|ATTH RS2 OH2 E E[=X| 2QlgfL(ct.

=

ClA3 ALO|= HE
1 ZE ol O[E| ClA 20| chefl C|A30] 37|15 WA s 2aret & AL,
GIOJE| ClA3 0| C|A3 37|15 HAsI2{H HX| 27|S HASI0Xt ot C|AT 0| AN SHOR 0| SELICt,

l_I_

ol otEol @£ ATt OfO|Z KM M7 S "2F 37| HE" HES S2YLICH LSt ZO0| CHSL YR BA|=H 25H=
A7|1E =2

I[centos-69-vm-data-disk-resize](../../assets/images/centos-69-vm-data-disk-resize.png){ width="450" }

A0 LB 1sp1x BHE HASIH ClAT AT(JHHE E[JA=X]| &RIL|CHL CIAT I7| HER2 T HA Al 5

ol 7tseuct.

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

sr0 11:0 1 1024M O rom

vda 252:0 0 50G 0 disk

Fvda1 252:1 0 1G 0 part /boot

Lvda2 252:2 0 49G 0 part
F—cs_centOSfobasefroot 253:0 0 45.1G 0 1lvm [/
L—cs_centOSfobasefswap 253:1 0 3.9G 0 lvm [SWAP]

vdb 252:16 0 200G O disk

Lvab1 252:17 0 100G O part
L—datal_vgfdatal_lvo 253:2 0 100G O lvm /datal

A2 S etEshs E2 20 28et RE C[A3 LVM 2 (fdisk)et FE C|A3 LVM =2H

HAE C|IASE 0| SoH o 2 ) o ol
(growpart)2| drup SABHLICH
ClAS SEro| A&l Hxt= ¢ MM 2ME HIISHUAIR
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-1 O
FhAt0 42| BlOJE| CIAZ0| 272 CIAT S eiZstn Saret 4 YBLict
Ag2|x| > 28 AHOM '2E MY HES SEIHCL st C|A39] 0| St QI E S MEo = "=oI" HES S&
LCt,

I[centos-70-vm-data-add_newdisk](../../assets/images/centos-70-vm-data-add_newdisk.png){ width="450" }

L2337 S GE|H oY CIATO M otHO 2 0|Fet = 2F YTl OI0|2 UM HE T "CIA3 HE" HES SEIFLIC
HAE CHStMXoM HEY et A S MEsh = etel" HES S2IPLICH

I[centos-71-vm-data-attach-disk](../../assets/images/centos-71-vm-data-attach-disk.png){ width="450" }

g lof| CjA3 7 ABEH, JHdH A HE5H 282 SHYUCE 1501k £ 0|83l |23 HE YEIE 2eletL|Tt.

=

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

sr0 11:0 1 1024M O rom

vda 252:0 0 50G 0 disk

Fvda1 252:1 0 1G 0 part /boot

Lvda2 252:2 0 49G 0 part
F—Cs_centosg——base—root 25330 0 45.1G 0 lvm [/
L—Cs_centosg——base—swap 253:1 0 3.9G 0 lvm [SWAP]

vdb 252:16 0 200G O disk

L—del 252:17 0 200G O part
L—datal_vg—datal_lvo 25332 0 200G O 1lvm /datal

vdc 252:32 0 100G O disk

fdisk 5 0|80 C|A30f THE|M S A RlLICt,
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$ fdisk /dev/vdc

Welcome to fdisk (util-linux 2.37.2).

Changes will remain in memory only, until you decide to write them.

Be careful before using the write command.

Device does not contain a recognized partition table.

Created a new DOS disklabel with disk identifier O0xc04c992f.

Command (m for help): n

Partition type

P primary (O primary, O extended, 4 free)

e extended (container for logical partitions)

Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-209715199, default 2048):

Last sector, +/-sectors or +/-size{K,M,G,T,P} (2048-209715199, default 209715199):

Created a new partition 1 of type 'Linux' and of size 100 GiB.

Command (m for help): t
Selected partition 1
Hex code or alias (type L to list all): 8e

Changed type of partition 'Linux' to 'Linux
Command (m for help): w
The partition table has been altered.

Calling doctl() to re-read partition table.
Syncing disks.

pvcreate %%% Ol-g-?)'H ]II'ElnAj% %E—l %EQE }gg@-

$ pvcreate /dev/vdcl

LVM'.

Physical volume "/dev/vdcl" successfully created.

vgextend % Jél%-é-l'o:l %El %'E‘

mjo

8 180 715t

$ vgextend datal_vg /dev/vdcl

§|-x+'6é+ |__| |:|.'

1 o

Volume group "datal_vg" successfully extended

Lvextond 2 AlBHSI0] =a| 222 shxbsta IFY A|AE

$ lvextend -r -1 +100%FREE /dev/datal_vg/datal_1vO0

Size of logical volume datal_vg/datal_1vO0
GiB (76798 extents).

changed from <200.00 GiB (51199 extents) to 299.

Logical volume datal_vg/datal_1v0 successfully resized.

meta-data=/dev/mapper/datal_vg-datal_1lv0 isize=512 agcount=9, agsize=6553344 blks

= sectsz=512

= crc=1

= reflink=1
data = bsize=4096

= sunit=0
naming =version 2 bsize=4096
log =internal log bsize=4096

= sectsz=512

realtime =none extsz=4096

attr=2, projid32bit=1
finobt=1, sparse=1, rmapbt=0
bigtime=1 inobtcount=1
blocks=52427776, imaxpct=25
swidth=0 blks

ascii-ci=0, ftype=1
blocks=12799, version=2
sunit=0 blks, lazy-count=1
blocks=0, rtextents=0

data blocks changed from 52427776 to 78641152
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ClA3 HZ offA|

O[tH MM M= 7hed T Alof HEE C|AFE QHHSHA olix[5t= WS

M C|AF9| EF0| U2 E &[0 = CIHMEE| S 2Ql5ty| 9fdH CH22l E
$ df -h
Filesystem Size Used Avail Use%
devtmpfs 3.8G 0 3.8G 0%
tmpfs 3.8G 0 3.8G 0%
tmpfs 1.6G 8.9M 1.5G 1%
/dev/mapper/cs_centos9--base-root 46G 4.4G 41G  10%
tmpfs 3.8G 0 3.8G 0%
/dev/mapper/datal_vg-datal_1vO0 300G 2.2G 298G 1%
/dev/vdal 1014M 263M T752M 26%
tmpfs 769M 36K 769M 1%

Fald

ot

Mo
Im

siFlet 250| 7Hd A M &

$ vi /etc/fstab

# Delete following line of fstab
/dev/datal_vg/datal_1vO0

IhATIAI0| HZE AT Meoto] !
2/6t0{ | ATE JhMT{ 0| E2l3tLiCt,

ClalEz|o 229 OIR

/data

E SimgLIct.

® O|=0f CHA| OF2 E &|X| &

1

ALt

o
=EE

Mounted on
/dev
/dev/shm
/run

/

/tmp
/datal
/boot

/run/user/0

I E fstabOll M M™S

gLt

defaults 0 0

C|A3 Z2]" Of0|Z MM w5 SEIELICEL EAZ|= st X0 M "el" HES 2

I[centos-72-vm-data-detach-disk](../../assets/images/centos-72-vm-data-detach-disk.png){ width="450" }

SUSH YO HAAL0| Y HIOE| CIAIE RE AH RS F 1001 HHS AWsto] C|ATT} 22| SRR 2ol
L{Ct.
$ 1sblk
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
sr0 11:0 1 1024M O rom
vda 252:0 0 50G 0 disk
Fvda1 252:1 0 1G 0 part /boot
Lvdaz 252:2 0 49G 0 part
F—cs_centOSQ——base—root 253:0 0 45.1G 0 1lvm
L—cs,centOSQ——base—swap 253:1 0 3.9G 0 lvm [SWAP]
© =21= CA3o HAE
CIASE AMHSHA| ¢b= ot Tt AU ZRE| 2| E C|AT = AHME CHA| HESHH ALY 4= JUELICH
e ClAT0= 28 BE7H 0D, 0] =2| 2& FEE 0|83l CHE 7MY MMM E SYLSH OFRESIH AF8E = USL
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