Logical Volume Manager (LVM)
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“File system” hierarchy

e A tree structure of directories
e The directory tree is standardized
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Standard file system hierarchy
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In some pieces
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Disks and partitions
=
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House the pieces
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Or maybe
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Problem

e Container (partition) size is rigid

® One partition can fill while another has
extra space

e Subtree in filled partition can’t grow into
extra space
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Rehouse the pieces

“Logical ...functional equivalent of partitions
Volumes”
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physical

Reorganize the otnes
housing stock

-- into volume groups

a.k.a, volume groups Bl b005-17




Distribute the Wik
stock

volumes:”
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“Volume
groups:”

Gas in the tank

“Logical
volumes:”
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VGs are like disks, virtually
LVs are like partitons, virtually

“Volume
groups:”
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An LVM Fedora installation

® post—Fedora LVM installation (Lvs were auto—creuted)
e disk size is 20GB

e partitions occupy 10GB

e one is LVM type — what’s inside?

R root@® hostz:~
Edt View Terminal Tabs Help
‘root@hostz ~]# fdisk -1 /dev/hda

Disk /dev/hdz:|20.5 GB| 20547841536 bytes
255 heads, 63 sectors/track, 2498 cylinders
Units - cylinders of 16065 * 512 — B225Z80 bytes

Nevice Root Start Fnd RBlocks Td BSystem
/dev/hdal ¥ 1 13 104391 |83 Linux
/dev/hda2 14 1288 10241437+ | Be ILinux LVM

‘rootthostz -1# [l ~ 10 GB consumed
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2 logical vols in 1 volume group

Symbolic links to them, categorized into
folders by containing volume groups

Global set of logical volumes, as
block devices

File Edit View Termnar Tabs Help

[root@hostz -1# 1s -1(/dev/mapper
total O

1
root 253, 1 Jan 28 07:5% (a8 Jabl R ETdGa T

root 253, 0 Jan 28 O7: 53 JLalsb O ET-4 L)
[root@hostz %
[root@hostz
[root@hostz —0
total O
Trwwrwyrwy 31 Jan 2?8 15: 48 Toginl00 ->
lrwxrwxrwx 31 Jan 28 15:538_LogVol0l —»> FllS Ve Ta o AR oo b 00 M4 v alL)

[root@hostz
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LVM’s hierarchy of “pieces”

® Physical volumes
e Volume groups
e Logical volumes
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General procedure

e Acquire more storage units
— install new disks or
— create new partitions
e Turn them into LVM-recognized PVs
e Group them to form new VGs
e Create LVs in the new VGs
e Mount and use the LVs
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Our specific plan

e Create 3 new data partitions

e Turn them into PVs

e Put them all in one new VG

e Create an LV 70% the size of the VG
e Favorite beverage
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Make more physical volumes

e Create partitions from empty space with fdisk
e Set partition type code to 8e with fdisk
® “brand” them with pvcreate command
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Make 3 new data partitions

Made another primary partition and a couple logical partitions, with fdisk

root@ héstz:-
Fie Edit View Termigal Tabs Help
[rootdhostz ~]# fdisk -1 ydav/hds

Disk fdev/hda: 20.5 GE, 20547%41536 bytes
255 heads, 63 sectors/track, 2198 cylinders
Units = cylinders of 160GL 5 512 = 8225280 bytes

Device Boot Siart End Blocks Id Svstem
Jdev/hdal * 1 13 104381 83 Linux
2 a 14 1288 0241475 Timm TVH
1289 150C Linux
.j 1501 2408 i Extended
JSdev/hdas 1501 2000 Linux
dev/hdag 2001 2408 Lirax

[rootdhostz ~]# I

Aggregate size is 10GB =2 +4 +4
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Set partition type code to 8e

Tagged them with LVM’s type code 8e, with fdisk

T AT root® hosty:~
File Ecit View Tarminal Tabs Help
[Toot@hostz ~1# fdisk -1 /dev/hda

Disk /dev/hda: 20.5 G2, 20547841536 bytas
255 heads, 63 sectors/track, 2408 cylinders
Units = cylinders of 16063 * 512 = 8225280 byte:n

Device Boot Start End Blocks Id System
fdev/hdal = 1 13 104391 83 Linux
fdev/hda2 14 1238 10241437+ B8e ILinux LVM
/dev/hda3 1500 1702890 ‘ Linux LVM
/dev/hdad 2498 8016435 Extended
/dev/hda5 2000 4016218+ ( 8e'\ Linux LVM
/dev/hda6 2498 4000153+ \ 8e ) Linux LVM
IToot@hostz ~1# i
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Brand them with pvcreate

root® hostz:~
File Edit Eiew Terminal

[root@hostz
Physical volume
Physical volume “/dev/hdaS“ successfully created
Physical volume "/dev/hda6" successfully created

[root@hostz ~]#

[root@hostz ~]# vgcreate NewVolGrp /dev/hda3 /dev/hda5 /dev/hda6
Volume group "NewVolGrp" successfully created

[root@hostz ~]#

[root@hostz ~]# lvcreate -L7G -n NewLogVol NewVolGrp
Logical volume "NewLogVol" created

[root@hostz ~]#

[root@hostz ~]#
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Group them to form a new VG

root@ hostz:~
File Edit View Terminal Tabs Help

[root@hostz ~]# pvcreate /dev/hda3 /dev/hda5 /dev/hda6
Physical volume "/dev/hda3" successfully created
Physical volume "/dev/hda5" successfully created

[root@hostz ~]# lvcreate -L7G -n NewLogVol NewVolGrp
Logical volume "NewLogVol" created

[root@hostz ~]#

[root@hostz ~]#

New VG name is “NewVolGrp” size is 10GB
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Make LV, 70% of VG

lil root@ hostz:~

Eile Edit View Terminal Tabs Help

[root@hostz ~]# pvcreate /dev/hda3 /dev/hda5 /dev/hda6
Physical volume "/dev/hda3" successfully created
Physical volume "/dev/hda5" successfully created
Physical volume "/dev/hda6" successfully created

[root@hostz ~]#

[root@hostz ~]# vgcreate NewVolGrp /dev/hda3 /dev/hda5 /dev/hda6
Volume group "NewVolGrp" successfully created

@]
oot@hostz ~]# lvcreate -L7G -n NewLogVol NewVolGrp
Logical volume "NewLogVol" created
[rooTlimo N E:
[root@hostz ~]#

New LV name is “NewLogVol” size is 7GB
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3 logical vols in 2 volume groups

Global set of logical volumes

root® hostz:~

File Edit  View Terminal Ty Help
[root@hostz ~]# 1s -1(/dev/mapper

root 10, 63 Jan
Tont 233, 2 Jan
root 232, 1 Jan
root 233, O Jan 28 07:58

[root@hostz --]#
[root@hestz -]# 1s -ol /dev/VolGroupd0/
total O

lrwxrwxrwx 1 roul

lrwxrwxrwx 1 root

[Toot@hostz ~]#

|Tootihostz ~|# "k fdev/NewVolLrp/

total O

Irwxrwxrwx 1 root 31 Jan 28 16:31 VewLogiol -
[root@hostz ~]# I

categorized by their volume groups © David Morgan 2005-17




LV is a partition-equivalent

root® hostz:--
Eile Edit View Terminal Taks Help

[rooti@thostz ~]# ls -o /dev/NewVolGrp/
lolal O

BE0
o

Jrwxrwxrwx 1 root 31 Jan 28 16:31 NewLogVol -> Ristaifa B oo o R 08 gl ST T4

[root@hostz -]#
|root@hostz ~]#% nount /dev/NewVolLrp/NewlogVol /nnt
mount: you must specify the filesystem type

[rool@bwsLa

[root@hostz /NewVolGrp/NewLogVoD> /dev/null
mke2fs 1,35
|rootidhostz

[rooti@hostz ~]@Nemmlﬂrpmewlog\;gl Jnnt

[roul@twsLle ~]4#

pa+dky ~]1# ls /mnt
lost+found

e St ~|# urount /mnt
[rooti@dhostz ~]# I

Can format (note containing VG’s
constituent partitions are never formatted).
Then can mount.

Diagnostic commands for view
- physical volumes
- volume groups
- logical volumes

e summary output
— pvs
- vgs
— lvs
e more verbose output
— pvdisplay
— vgdisplay
— lvdisplay
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[gle
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vgdisplay : volume group info

[TootOnosStZ ~|# Vgaisplay NewVol1GED
--- Volume group ---
hiame Hew
System ID
IS I
Metadata Areas 3
Metadata Seguence No 2

VG Status resizable

Cur LV I
Open LV Q

Cur PV 3

VG 5ize

Total PE 2371

[root@hostz ~]# I I
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lvdisplay: logical volume info

root@ hostz:~

File Edit View Terminal Tabs Help

[root@hostz ~]# lvdisplay NewVolGrp
-—- Logical volume ---
LV Name Jdev/NewVolGrp/NewLogVol
VG Name NewVolGrp
LV UUID 6julQ0-%ewl-m2vF-ijhK-KNNg-oeaA-yvFLOn
LV Write Access read/write
LV Status available
# open o]
IV Size 7.00 GB
Current LE 1792
Segments 3
Allocation inherit
Read ahead sectors 0
Block dewvice 253:2

[root@hostz ~1#
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Practicing on USB storage

e identify the correct name of the device
— these activities are data-destructive

— be sure not to mistakenly give the name of your hard disk
when manipulating your usb disk

e tools for identifying usb device name after inserting
— dmesg
— fdisk -1
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