Tips & Tricks for
Using LVM
Effectively

Renay Gaye

Hewlett-Packard
renay.gaye@hp.com

Pl
HP WORLD 2003

Sﬂh.muns and Technology Conference & Expo




Session Topic e
LVM Concepts
Multi-Pathing Solutions
Moving Data in an LVM Environment
Renaming LVM Objects
Mirroring
_VM Boot Disks
Recovering Corrupted LVM Info
_VM Performance Tips
_VM in a MC/Service Guard Environment

Disk Array Data Replication Issues

11/12/2003 HP World 2003 Solutions and Technology Conference & Expo page 2



LVM Concepts

7 %
HP, WORLD 2003

Sﬂlu’uuns and Technology Conference & Expo




q
HP WORLD QOO3

Solutions and Techn

LVM Concep \,/

“ LVM Managed Disk
© Each PV is assigned a unique PVID

Y
]

pvid pvcreate /dev/rdsk/cntndn

pvcreate —f /dev/rdsk/cntndn

~
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LVM Conce i

One or more physical volumes
Pool of physical extents

N T mkdir /dev/vgname
\ ] .| mknod/dev/vgname/group c 64

pvra || pvid veid pvid vgid 0xnn0000
verd vgcreate vgname /dev/dsk/cntndn ...
extents
\ J
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Volume G -~

c c c c
oy R 016

pvid vgid pvid vgid ,/pV 0 et
garnm o v SRS
\ —] J o\ — \ J pv 2

extent size (-s n)

* max extents/pv (-e n)

max. useable space/disk

pv 15
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Maximum Use

Using default of 16 PVs per VG:

Extent Size Max Extents Max Disk Size
1MB 7676 8GB
2MB 15612 33GB
4MB 31484 132GB
8MB 63228 530GB

11/12/2003

HP World 2003 Solutions and Technology Conference

& Expo

page



LVM Dev

|
@ rask

c(x5d0 cx5d0
ca 6do c 6do
v v
H ock PV Raw PV
dev cefiles dev cefiles

g oup

lvd 1

lvd 2

rlvd 1

\4

rlvd 2
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>B ock LV
dev cefiles

Raw LV
dev cefiles
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/etc/lvmte

Non-ascii file

Records volume example: .
group/physical volume /dev/vg00 (vgid)
associations /dev/dsk/c0t6d0 (vgid,pvid)
*Used by many LVM /dev/vg01 (vgid)
commands for sanity /dev/dsk/c1t2d1 (vaid pvid)
checking

/dev/dsk/c1t2d2 (vgid,pvid)
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Volume Gro

Done automatically when vg is created
automatically at boot (/etc/lvmrc)
required in order to access any Ivols

/_\ /_\ _

AN | - -
AT pvid vgid pvid vgid [T \
N

vgra vgra vgchange -a y vgname
\ )\ — ) vgchange -a r vgname
S~ —— S~ _—
Memory
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LVM Concet

vg01

AN

11/12/2003

More than 1/2 disks in a
vg required to activate the
volume group

Can override:
vgchange -a yv -g n vg0l

Booting without quorum:
ISL> hpux -1g
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LVM Concept

SN TN Poe Ple Pze p3e p 46 ?8 16
N N 3y
pvid | | vgid pvid | | vgid pv0O |01 |01 |01 |01 |01 ¢
= .
\ — 1 J \ — 1 J pv 2

lvcreate -L n vgname

lvcreate -L n -C y vgname

~e/

lvcreate -1 n vgname

pv 15

lvcreate -L n -n name vgname
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vgid

Placing logic:

vgid

lvcreate -n datalv vgdata

lvextend -L 500
/dev/vgdata/datalv

/dev/dsk/c4t2d0

HP World 2003 Solutions and Technology Conference & Expo
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pe pe pe pe pe

0 1 2 3 4 .
pv0 |01 |01 [01 [01 |01 e
pvi 02|02 0202 02| 02
pv 2
pv 15
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Multipathing
LVM

LVM pvlinks

- active/passive

- no additional software required
Auto path

- active/active, load balancing

- supported for XP and VA arrays
- additional cost product
Powerpath

- active/active, load balancing

- supported for EMC arrays

- additional cost product
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pvcreate /dev/rdsk/c5t5d0 <:::—_\::> <:::—_\::>
pvcreate /dev/rdsk/c5tb5dl vid vaid vid vaid
mkdir /dev/vg0l

mknod /dev/vg0l/group c 64 N IS )
0x010000 — 1 -
vgcreate vg0l ¢5t5d0 (p) c7t5d1 (p)
/dev/dsk/c5t5d0 /dev/dsk/c7t5d0 c7t5d0 (a) c5t5d1 (a)

/dev/dsk/c7t5dl /dev/dsk/c5t5dl
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PV links-

. /\ /\
Temporary Change Ry,

pvchange -s /dev/dsk/c7t5d0 pvid | | veid pvid | | veid

« Permanent Change

vgreduce vg0l /dev/dsk/c5t5d0 i L S

5t5d0 (). (a) c7t5d1 (p)
tend vg01l /dev/dsk/c5t5d0 ¢
vgextend vgO0l /dev/dsk/c ¢7t5d0 1) (p) c5t5d1 (a)
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Auto Path-D

" Load balancing functionality

- Supports up to 8 paths from a Ser ver
server to an end device

- Provides dynamic load balancing
across all paths to an end device

- Choose from 4 load balancing L]

policies, including “no load

Auto Pah

HBARHBAJHBARHBARHBARHBARHBA

balancing”
. CH P Board 1 CH P Board 2
- Supports the XP and VA disk

arrays

- Load balancing supported in
clustered environments

Aray
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Auto Path driv :

A pseudo driver

The Auto Path driver is
layered between the LVM

(Logical Volume Manager)
and the SCSI device driver

The driver provides the
Command Line Interface

Applicati on

v

Hle System

v

Log cal Vd ume Manager

v

Aut o Pat h

v

Drivers
(SCY device and FCinterface)

N

FC HBA FC HBA

v v

D sk Aray
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Three Step Process

Remove definition of volume group
Move disk(s)

Add definition of volume group

Two commands
vgexport(1m)
vgimport(1m)
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Review
/edlvmab name o Log'ca \Vd unes
/ devi dski cCt 5d0 — — - goup 64 0x010000
: Ivd1l 64 0x010001 )
v nvd1l 64 0x010001 (
databesdv 64 0x010002 |
O rdaabasdv 64 0x010002  /
VGRA + PVRA
\/ -PVID
- VGID
N PEto LE nap <
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Exporting a

Syntax:
vgexport [-pl[-v][-m file]VG
-p Revewadionsony
-v ver bose
-m usedtospedfya mapfilefa log cd vol une nanes

* Renoves vd une goup defi ntion fromthe sysemconpldady by updaing
/etc/lvmtab and kernd nenory.

e The vdune goup nust fird bedeacti vated wth vgchange (1m).
Exanpl e

vgchange -a n /dev/vg0l
vgexport -vn -m /etc/lvmconf/vg0l.map /dev/vgOl
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Importing S

Synt ax:
vgimport [-p][-v][-m file] VG PV [PV...]
-p Revmewadions oy
-v verbose
-m usedtospedfy a napfilefor logcd vdune names

Exanple
mkdir /dev/vg0l
mknod /dev/vg0l/group c¢ 64 0x010000

vgimport -v -m /etc/lvmconf/vg0l.map /dev/vg0l /dev/dsk/c0tldO
vgchange -a y /dev/vg0l
vgcfgbackup vg01l
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Moving LVM D

Vol une goup

—

cC 5d0

pv nove

free

([ [/

c(x 4d0

free /

Syntax

pvmove [-n 1v] from PV [to PV]

Exanp e
pvmove -n /dev/vg0l/1lvoll /dev/dsk/c0t5d0 /dev/dsk/c0t4d0

11/12/2003
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Renaminc S

“ Ivol names are not stored in the LVM maps or in
[etc/lvmtab

“ Simply rename device files and update /etc/fstab
If necessary
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Renaming V

Volume group name is kept in /etc/lvmtab and is

used as the directory name to anchor the device
files for the group

Use vgexport and vgimport to rename volume
group
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Mirrored Vol

In a mirrored logical volume ...

» Each logical volume consists of one or more Logical Extents (LES).

« Each LE maps to two or three Physical Extents (PEs) on disk.

» The logical volume remains accessible even when one of the disks is

unavailable.
d ski lvd 1 d sk2
PEO <= L0 mm)> | PEO
PE1 <= L E ) | PEL
PE == e ) | P
PE3 lvd 2 PE3
PE4 < Lo ) | PEs
PE5 <= 5 ) | Pes
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Extending -~

11/12/2003

Qeaeanew nirraedlogicd vd une:
# lvcreate -m 1 -L 16 -n myfsl vgOl

Mrra anexdinglogcd vd une
# lvextend -m 1 /dev/vg0l/myfsl

Mrra anexdinglogcd vd uneto aspedfic dsk
# lvextend -m 1 /dev/vg0l/myfsl /dev/dsk/c0t3d0

Add asecond narrar:
# lvextend -m 2 /dev/vg0l/myfsl

Renovealogcd vdune€ s mrras
# lvreduce -m 0 /dev/vg0l/myfsl /dev/dsk/c0t3d0

Check amrraedlogcd vdune ssauws
# lvdisplay -v /dev/vg0l/myfsl
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Mirrored I/0
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Pardld (-dp Sequertid (-d9)
g Access PV wthlowest ReadinPV o der
Rea oudandingl/ &
_ Schedu e wites Schedu e witesin
Wite

9 mitaneoud yto dl PVs

PV o der

11/12/2003
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MWC/MCR

* Writes are recorded in MWC in memory

* MCR record written to disk when a write 1s done to

a logical track group not already recorded

MWC
WitelO | 1o gas  * After a crash only "dirty" LTGs need be resynced

0 X ‘

1 |V

2 |V -
G 5T \VRA_

4 | X

NN

g
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Mirror Consisten

Options
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Advart age D sadvartage
1| MWO MCR Fast recovery on Rurti ne over head to
My asysemcrash wite MCRrecard
2 NOMWC No extra S owrecovery on
-M n -cy over head & asysemcrash
rurti ne
3 | NONE Appicaion can
Mn -cn do necessary No system nanaged
recovery recovery

11/12/2003
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| o

LIF Dreday

PVRA

BDRA

ISL,HPUX,AUTO,LABEL 2 L F

VGRA

PE

*Hardware path/device file of disks
in volume group

*boot, root, dump, swap lvols

*Maintained with the lvinboot
command
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Mirroring t

* Initialize disk for LVM. Leave room for BDRA/LIF
pvcreate -B /dev/rdsk/cntndn

* Add disk to root VG
vgextend vg00 /dev/rdsk/cntndn

* Install boot files in LIF area

mkboot /dev/rdsk/cntndn

* Change the auto file on both the primary and alternate boot disk
mkboot -a "hpux -1g" /dev/rdsk/cntndn

* Mirror each of the lvols 1n the root vg
lvextend -m 1 /dev/vg00/lvoln /dev/dsk/cntndn

* Add the mirror disk definition to /stand/bootconf
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Booting Whe HPWORLD 2003
damaged |

Boa sysemint o nanenance node
ISL> hpux -1m

Acti vate vg00
vgchange -a y vg00

Use | vMnboa to exam ndrepar BDRA
lvlinboot -v

lvlinboot -b /dev/vg00/1lvoll
lvlinboot -r /dev/vg00/1lvol3
lvlnboot -s /dev/vg00/1lvol2
lvlinboot -d /dev/vg00/1lvol2

Reboa the system
reboot
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Problem: /etc/lvmtab contains the old device files
for the boot disk

- Solution: boot into maintenace mode, export and
reimport volume group

Problem: The BDRA and Label files contain the
old device information

- Solution: use Ivinboot to fix
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Cookbook for
disk

Boot from new device. Reply Y to interact with IPL

ISL> hpux -Im

# vgexport -v -m vg00.map vg00

# mkdir /dev/vg00

# mknod /dev/vg00/group ¢ 64 0x000000

# vgimport -v -m vg00.map vg00 /dev/dsk/new device file
# vgchange -a y vg00

# vgctgbackup vg00

# lvinboot -R

# lvinboot -v
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Valuable Da

* The vaiouslvmdaadruduesae aucid tothe cortinued aval aality of

log cd vd unes
/edlvnab
Santy check
vgdsday -v > / dev/ vg01
/ dev/ dski/ c(x 5d0
Q oss
| ref e ence
|
| \
|
_ I PVRA
Acti ve , VGRA
VG I
|
|
|
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Backing up

vgOol
/ddlvntonf
LVM » vogcfgbackup —» vgO1 conf vgOO. conf
Hle e Done auonaticdly by coomandsthat nod fy
@/ the corfiguraion
Hle S/r[ax:
@/ vgcfgbackup [-f file]ve
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vgOo1l
/ad|vnconf
LVM < vagcfgestae <—| vgol conf vg0Q conf
® OnlyregaoestheLVMstrudtues Contertsof logcd

vd unes must beresared separady.

Syntax
vgcfgrestore [-n VG| -f file][-o PV]PV

(

vgcfgrestore -1 -n VG
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/etc/lvmtab .
» Not ascii data
vg00 . .
/dev/dsk/c0t6d0 — can use strings (1) to read the ascii part
/dev/dsk/c0t5d0 * Used primarily at boot up but also used to
/ d‘;‘l’/ dsk/c0t4d0 sanity check commands
vg
/dev/dsk..... o
............ e Can be rebuilt if lost
v v
> PV ID PV ID PV ID
VG ID VG ID VG ID
U Al VGIDsthesare - dl dsksinsare vg
11/12/2003 HP World 2003 Solutions and Technology Conference & Expo page 45



Recover Hmmmuﬁms

Solutions and Technology Conf

/etc/1lv

Synt ax:
vgscan [-Vv][-p]

Sem-indligat ook & every dskto dassfyit

* | npatsthosetha aeknown tobe onthssysem
* recommends thei npot o "new' disks
 rebulds /ete/lvmtab

WAys to conf use vgscan

* redundart goupfiles
e "dd' LVMdsrudures
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Use PV( HPWORLD 2003
Control

Vo une Goup vg0l

PVGL

System

PV
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PVG Ex: i =

/etc/lvmpvg

VG /dev/vg01
PVG PVG1
/dev/dsk/c5t5d0
/dev/dsk/c5t5d1
PVG PVG2
/dev/dsk/c10t1dO
/dev/dsk/c10t1d1l

# lvcreate -L 40 -m 1 -s g -n datal vgO1
# lvdisplay -v /dev/vg01/datal

--- Allocation PVG-strict
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Use Striping

Drives

System

11/12/2003

Wthou Sripng

60%
Wil

0%
Wil

S

Vol une Goup vgol

HP World 2003 Solutions and

HP WORLD2003

Solutions and Technology Confererice & Expo

N\

System

N
[N
)

60%
Wil

>
—

0%
Wil

O

Vol une Goup vgol

WthS3ripng

Technology Conference & Expo
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Mirroring and

Logical Volume

Volume Group vg01

LEO LE1 LE2 LE3
LE4 LES5 LE6 LE7
LER LE9 LEIO LEII
PVG1
PV1 PV2 PV3 PV4
LEO LE1 LE2 LE3
LE4 LES LE6 LE7
LES LE9 LEI10 LEI11
PVG2
PV1 PV2 PV3 PV4

lvcreate -1 12 -m 1 -s g -D y /dev/vg01
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Striping Exar

# lvcreate -1 64 -i 4 -L 32 -n stripelv vg01
# lvdisplay -v /dev/vg01/stripelv

Schedule striped
LV Size (Mbytes) 32
Current LE 8
Allocated PE 8
Stripes 4

Stripe Size (Kbytes) 64

LE PV1 PE1 Status 1

00000 /dev/dsk/c7t5d1 00003 current
00001 /dev/dsk/c5t5d0 00013 current
00002 /dev/dsk/c10t1d0 00013 current
00003 /dev/dsk/c9tidl 00003 current

11/12/2003 HP World 2003 Solutions and Technology Conference & Expo
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Logical Volume Volume Group vg01
LEO LEI LE2 LE3
LE4 LE5 LE6 LE7
LES LE9 LEI0 LEI]
PV1 PV2 PV3 PV4
PVGI

lvcreate -1 12 -s g -D y /dev/vg0l1

11/12/2003 HP World 2003 Solutions and Technology Conference & Expo
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Distributed Al

/etc/lvmpvg.

# more /etc/lvmpvg

VG /dev/vg01

PVG PVG1

/dev/dsk/c5t5d0

/dev/dsk/c7t5d1

/dev/dsk/c10t1d0

/dev/dsk/c9tld1

# lvcreate -1 12 -s g -D y -n distlv vg01
# lvdisplay -v /dev/vg01/distlv

Allocation PVG-strict/distributed

--- Logical extents ---
LE PV1 PE1 Status1
00000 /dev/dsk/c5t5d0 00010 current
00001 /dev/dsk/c7t5d1 00000 current
00002 /dev/dsk/c10t1d0 00010 current
00003 /dev/dsk/c9t1dl 00000 current
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MC/Servic
Configura

11/12/2003
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‘%\%_/

System

System

\
Ri nary |
B |~
Mrror
Vol ume Goup
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Step 1: Confi
Group on Firs

~—
—
~— e

Vol ume Goup
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Step 1 &

pvcreate /dev/rdsk/c1t8d0

pvcreate /dev/dsk/c2t8d0

mkdir /dev/vg01

mknod /dev/vg01/group c 64 0x010000
vgcreate vg01 /dev/dsk/c1t8d0 /dev/dsk/c2t8d0
lvcreate -m 1 -n mydata -L 300 vgO1
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Step 2: Impo
to Second Sy

System B

Sysem A

Vol ume Goup
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Step 2 Details

On System A.:
# vgexport -p -m /tmp/vg0l.map vg01l # create a map file
# rcp /tmp/vg0l.map systemb:/tmp/vg0l.map # copy to
other system

On System B:

# mkdir /dev/vg01

# mknod /dev/vg01/group c 64 0x010000

# vgimport vg01 /dev/dsk/c1t8d0 /dev/dsk/c2t8d0
# vgchange -a y vg01

# vgcfgbackup vgO1

# vgchange -a n vg01

Caution: The device files may not be the same on both
systems!
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VG Export and Img

vgexport -p -s -m <maffilenane> <vg nane>
cregemapfile wthout renovi ngthe VG
and savethe VA Dfor the vgi nport command

vgimport -s -m<mapfilenane> <vg nane>
scanfor dskstha havethe sane MGI Dasinthe nadile

e W= |

“o]VGID xxxxxxx [
1 1lvol namel EIIIIIIIIIIIIIIIIIII] ~——— ]IIIIIIIIIIIIIIIIIII]

2 1lvol name2

3 1lvol 3 — I
T I~ s g
SystemA SystemB
vgexport -p -s -m /tmp/map vg0l v Gp vgimport -s -m /tmp/map vgOl
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LVM Definitiol

Node 1

T Vg0l

goup 64 0x010000
Ilvd 1 64 0x010001
rlvd 1 64 0x010001
databasdv 64 0x010002
rdetabasdv 64 0x010002

/ddlvnab

/ dev/ vgO1

/ devl dski/ c& 5d0
/ devl dski/ ¢t 5d0
/ devl aski ¢t 5d1
/ devl aski c& 5d1

11/12/2003

HP WORLD2003
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Node 2

T vgOl]

pvid Vgid

vgid

goup 64 0x010000

lvd 1 64 0x010001
rnvd1 64 0x010001

databasdv 64 0x010002
rdetabasdv 64 0x010002

/édlvnab

/ devi vg01

/ devi dsk/ c& 5d0
/ devi/ dsk/ ct 5d0
/ devi dski/ ct 5d1

HP World 2003 Solutions and Technology Conference & Expo

/ devl ask/c& 5d1
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Cluster

vgchange -c vy vgOl

NN

Nodel Node?

cluster id cluster id
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vgchange -a e vg0l
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vgid-12345

cl1t3dl
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vgid-12345

cl1t3d2

vgprim(pvols)
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vgid-12345

c2t6d1
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vgid-12345

c2t6d2

vgsec(svols)

Disk Array
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Solution-vgc

vgchgid /dev/rdsk/c2tedl

= @ = /dev/rdsk/c2t6d?2
vgid-12345

cl1t3dl

T
vgid-12345
cl1t3d2

mkdir /dev/vgsec

) mknod /dev/vgsec/group c 64
vgprim(pvols) 0x020000

vgexport -pm mapfile vgprim

vgid-56789 vgid-56789 vgimport -m mapfile vgsec
c2t6d1 c2t6d2 /dev/dsk/c2t6dl
/dev/dsk/c2t6d?2

vgsec(svols)

vgchange —-a y vgsec

vgcfgbackup vgsec
Disk Array
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/etc/lvmtab
S /dev/vgpriv (vgid:12345)
clod clod /dev/dsk/c1t3d2
vgprim(pvols)
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vgid-56789 vgid-56789
vgsec(svols)
Disk Array
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 export volume group

e reimport volume group

/etc/lvmtab
/dev/vgpriv (vgid:56789)

/dev/dsk/c1t3d1
/dev/dsk/c1t3d2
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