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Chapter 17 VxVM

Introduction

VERITAS Volume Manager 3.1 for HP-UX provides state-of-the-art online disk management
for HP-UX. VXVM consists of several related products:

Base VERITAS Volume Manager 3.1 for HP-UX (Base VxVM) [Base-VXVM]:
provides basic volume manager features, including a Java-based GUI, and isincluded with the
HP-UX 11i (Internet), Enterprise, and Mission Critical Operating Environments, as well as
with the HP-UX 11i Application Release for no additional fee. When MC/ServiceGuard or
ServiceGuard OPS Edition isinstalled on your system, the Base VERITAS Volume Manager
3.1 for HP-UX also provides some basic clustering features.

VERITAS Volume Manager 3.1 for HP-UX (VxVM) [B9116AA]:
provides afull set of enhanced volume manager capabilities, including mirroring, and is
available for an additional fee.

VERITAS Cluster Volume Manager 3.1 for HP-UX (CVM) [B9117AA]:

provides enhanced volume manager functionality for clustered environments, is integrated
with MC/ServiceGuard and ServiceGuard OPS Edition, and is available for an additional fee.
B9117AA requires BO116AA.

VERITAS Volume Manager 3.1 FastResync Option for HP-UX (FR) [B9118AA]:
reduces the time taken to resynchronize a split mirror to the volume, and is available for an
additional fee. BO118AA requires B9116AA.

Features

Functionality of the Base HP VERITAS Volume Manager

» Java-based admin GUI
The java-based admin GUI (VMSA), provides functionalities like disk, diskgroup and
volume maintenance in an easy graphica way. Alternative Interfaces are the Command
Line Interface (CLI) and a semiinteractive Interface (vxdiskadm).

» Striping (RAID 0)

» Concatenation
Concatenation is the combination of discontigious regionen to avirtual device.

» Path failover support (active/passive peripherals)
Dynamic Multipathing (DMP) is for mass-storage products with multiple Controllers.
"active/passive perpheras’ run 1/0-Requests only about one 1/0O-Path. In case of 1/0 path
failure, DMP will switch automatically to to aredundant 1/0 Path.

» Online Resizing of Volumes
Theonlineresizing is aready with Base HP VERITAS Volume Manager version
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>

possible.

Task monitor
Y ou can monitor specific tasks and you can controll the speed while volume recovery
processes (only single systems) are running.

Functionality of the HP VERITAS Volume Manager 3.1

>

Load balancing--DMP (active/active peripherals)
With help of Dynamic Multipathing (DMP) run I/O-Requests paralel over both 1/0-
paths.

Hot rel ocation/unrel ocation

VxVM monitors Disk Failure Events, informs the administrator viaemail, will find the
concerning area, moves the data to a free functional area within the diskgroup. Sufficient
space for redundancy is required.

Unrel ocation means removing of the datato the original area after troubleshooting.

The maximum number of mirrorsis 32

Different Layouts

Mirroring (RAID-1)
Mirrored Stripes (RAID 1+0)
Striped Mirrors (RAID 0+1)
RAID-5

Online Migration
Online Data Migration supports the dynamic movement of data areafrom one disk to
another disk and vice versa

Online Relayout
Layout changes, e.g. Concatenated to RAID-5, without interrupting the online data
transfer.
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Base versus Full Version

Base HP VERITAS Volume Manager :
B7961AA

HP VERITAS Volume Manager:
B9116A

Java based admin GUI

RAID 0 (Striping)

Concatentation
(combining of discontiguous disk regions into virtual devices)

Onlineresizing of volumes

Task monitoring and speed control during volumerecovery (single system VxVM only)

L oad balancing DM P (Dynamic M ulti Pathing)
Hot-Relocation / Unrelocation

RAID 1 (Mirroring)

RAID 1+0 (Mirrored Stripes)

RAID O0+1 (Striped Mirrors)

RAID 5 (Requires additional License)
supports 32 mirrors

Online Data Migration

Online Re-L ayout
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swlist Output and Licencing

# swist -1 product B7961AA B9116AA

# Initializing...

# Contacting target "hprtdd32"...

#

# Target: hprtdd32:/

#

# B7961AA B. 03.10.5 Base HP VERI TAS Vol une Manager 3.1
B7961AA. HPvxvm B. 03.10.5 Base HP VERI TAS Vol ume Manager 3.1
B7961AA. HPvnsa B. 03.10.5 HP VERI TAS Vol ume Manager 3.1 Storage

Admi ni strator

# B9116AA B.03.10.5 HP VERI TAS Vol une Manager 3.1
B9116AA. VxVM LI C B.03.10.5 HP VERI TAS Vol une Manager 3.1

Confirm that the Product is Licensed

# vxlicense -t VxVM

vrts:vxlicense: INFG Feature name: VxVM [ 95]

vrts:vxlicense: INFO Nunber of licenses: 1 (non-floating)

vrts:vxlicense: INFO Expiration date: Sun Jul 15 10:00:00 2007 (2383.7 days fro
m now)

vrts:vxlicense: INFO Rel ease Level: 25

vrts:vxlicense: INFO Machine dass: All

vrts:vxlicense: INFO Site ID: O

# vxlicense -p (shows all I|icenses)

vrts:vxlicense: INFO Feature nanme: HP_OnlineJFS [50]

vrts:vxlicense: INFG Nunmber of licenses: 1 (non-floating)

vrts:vxlicense: INFO Expiration date: Sun Jun 24 10:00:00 2007 (2216.9 days fro
m now)

vrts:vxlicense: INFO Release Level: 22

vrts:vxlicense: |INFO Machine Cass: All

vrts:vxlicense: INFO Site ID: 0O

vrts:vxlicense: INFO Feature nanme: VxVM [95]

vrts:vxlicense: INFGO Nunmber of licenses: 1 (non-floating)

vrts:vxlicense: INFO Expiration date: Sun Jul 15 10:00:00 2007 (2237.9 days fro
m now)

vrts:vxlicense: INFO Release Level: 25

vrts:vxlicense: INFO Machine Cass: All

vrts:vxlicense: INFO Site ID O

seeaso

# 11 Jetc/vx/elm*. lic

SPWEr--1-- 1 root r oot 261 May 28 14:25 /etc/vx/eln50.1ic
STWr--1-- 1 root r oot 261 May 28 14:25 /etc/vx/elnm95.1ic
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Architecture

vxconfigd — vxdctl

Thevxconfi gd daemon is the interface between the VxVM commands and the kernel device
drivers. Thevxdct | command controls vxconf i gd and does the following tasks:

- Manages boot information and VxVM root configuration initialization.

- Thevxconfigd (/ dev/ vx/ conf i g) device is the interface through which all changesto
the volume driver state are performed. This device can be opened by only one process at a
time.

- Manipulates the contents of the/ et ¢/ vx/ vol boot file; the file contains alist of disks
containing root configuration databases.

- The configuration database is kept in the private regions of the disk, in the kernel and in
the/ dev/ vx/ t enpdb. There are also replicated Volume Manager configurations within a
diskgroup.

- vxconfi gd controlslicensing.

If Dynamic Multipathing (DMP) is used, vxdct | also does the following:

- Reconfigures the DMP database when disk devices are added and removed from the
system.

- Creates DMP devicefilesin the device directories, / dev/ vx/ dnp and / dev/ vx/ r dnp.

- Reflects changesin path type for active/passive disk arrays. Y ou can change the path type
from primary to secondary and vice-versathrough the utilities provided by disk array
vendors.

Y ou have got the possiblity to configure the vxconf i gd in debug mode (see man page)
vxrelocd (hotrelocation / unrelocation); vxnotify

The vxr el ocd monitors failured disk events, informs the administrator viaemail (vxnoti fy)
and will find the concerning area within a diskgroup. It will move that data to a non failured
area. You need free spare (e.g. recommend are spare disks for performance reasons, free
space within the diskgroup is also possible) for this action.

vxiod

Extended I/0O daemon for extended 1/O operations without blocking calling processes.
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User Applications

| |Fs|

VM
Config
D atabase

C ¥y D =

1 denotes config db

Disk Group

VxVM Objects

Disk Groups (e.g. roodg)

A collection of VM-Disks. A disk group has one ore more volumes.

Disk drives can be shared by two or more hosts, but accessed by only one host at atime. If
one hosts crashes, the other host can take over its disk groups and therefore, its disks.

Volumes
A volume with a plex only belongs to one disk group.

Plexes (plex01, plex02)
If you have 2 plexes, you have 1 mirror. Plexes can also be called mirrors. A plex consists of
one or more subdisks.
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Volume Manager Disks (VM Disk)
VM-Disks are physical disk that are under VxVM control and contain one or more subdisks.
The VM-Disks consist of private and public region:

private region public region

1. disk header The public region is used for allocating
—label sudisk to useit for:
— diskgroup info:
— disk media name (disk-0X)
—diskid data storage
— disk access name (ctt#d#)
— hostid
— pointersto the private and public

regions

vxdi sk |ist <di sknane>

2. configuration database
— contains the VxXVM objects

3. kernel logs
— contains configuration changes
(log plexes attached, object
creation / deletion)

Subdisks (dg0x-0y)

Volume' s subdisks and plexes are stored in the same disk group. The number of subdiskson a
VM Disk islimited only to the number of VXV M object records the private region can hold.

Disk Group

— Volume

\\
plex01 0 plex02 0
dg04-01
dg01-03 40
dg03-02 20
dg02-03

~— 130 130

VM Disk VM Disk VM Disk
sbdis || [T =
e | ol ]
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VMSA - Volume Manager Storage Administrator

Confirm that the vmsa server is not running

# vnsa_server -(q

Vol ume Manager Storage Administrator Server: not running
Start the vmsa server

# vnmsa_server & or # vnea_server -s

# vnsa_server —(q
Vol ume Manager Storage Administrator Server: running

Stop the vmsa server
# vnsa_server -k

# vnsa_server —q
Vol ume Manager Storage Administrator Server: not running

Auto-Start Activation

Aut o-start npde starts whenever a VMSA client retries to connect to the
server.

# ./opt/HPvnsa/ bin/autostart on /opt/HPvnsa

Addi ng server auto-start lines to /etc/services..
Addi ng server auto-start lines to /etc/inetd.conf..
Renovi ng boot-tine server start up script..

HANGUP i netd

Confirm that Auto-Start is enabled

# netstat -a | grep vnsa
tcp 0 0 *.vnsa *ox LI STEN

VMSA directories

# |1 /var/opt/vnsall ogs/ Logfiles

SFWTr--1-- 1 root r oot 18 May 9 10:38 .server_pids
STW-r--r1-- 1 root Sys 3514 May 9 10: 38 access
STW-r--r1-- 1 root Sys 1128 May 9 10:57 command
STWr--r1-- 1 root Sys 5872 May 9 10:38 server.log

# 11 /opt/HPvisal bin/ Commandsfor start/stop

- FWXT - XT - X 1 bin bin 6308 Sep 18 2000 autostart

- FWXT - XT - X 1 bin bin 2562 Sep 18 2000 vnsa

- FWKT - XT - X 1 bin bin 7635 Sep 18 2000 vmsa_server

# vi /opt/HPvnsal visal properties Customization of the GUI properties
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Disk Group Tasks

Diskgroup specifical listings

# vxdg free

GROUP DI SK DEVI CE TAG OFFSET LENGTH FLAGS
r oot dg di sk01 c6t 0dO c6t 0dO 0 17782088 -
r oot dg di sk02 c6t 8d0 c6t 8d0 0 17782088 -
pet erdg pet er dg01 c6t 1d0 c6t 1d0 0 17782088 -
# vxdg li st

NAME STATE I D

r oot dg enabl ed 978536140. 1025. hprt dd32

peterdg enabl ed 979069695. 1075. hprt dd32

# vxdg list rootdg

G oup: r oot dg

dgi d: 978536140. 1025. hprt dd32

inmport-id: 0.1

fl ags:

ver sion: 70

| ocal -activation: read-wite

detach-policy: |ocal

copi es: nconfi g=default nl og=def aul t

config: seqno=0. 1076 perm en=727 free=725 tenpl en=2 | ogl en=110
config disk c6t0d0 copy 1 | en=727 state=clean online

config disk c6t8d0 copy 1 |en=727 state=clean online

| og disk c6t0d0 copy 1 |en=110

| og di sk c6t8d0 copy 1 |en=110

Intitialize a disk/uninitialized disk = free disk pool
# [ etc/vx/bin/vxdi sksetup —i cXtYdz

» creates private and public regions on the disk
» does not put the disk in the diskgroups

Uninitializea disk: free disk pool = uninitialized disk
#1 et c/ vx/ bi n/ vxdi skunsetup —C cXt YdZ

» removes private and public regions on adisk and removes the disk access record from the
VxVM configuration database.

Comment: It is not possible to uninitialize adisk that is used in a diskgroup:
# [ et c/vx/bin/vxdi skunsetup -C c6t 1d0

vxdi skunset up: c¢6t1d0: Disk device is in use

Adding adisk
# [ usr/sbin/vxdi skadd cXt YdZ

» Low level command line utility that allows a disk to be added to a diskgroup (ASCII-
interface)
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Create a new diskgroup (thedisk should be initialized)

# wvxdg init <dg_nane> <dm nane_ol d>=<dm nanme_new>

# vxdg init peter peter01l=c6t1d0

pet er = dg_nane

peter 01 = Di sknedi anane (dm_nane)
c6t 1d0 = Di skaccessnane(da_nane)
# vxdg list peter

G oup: pet er

dgi d: 979073966. 1078. hprt dd32
import-id: 0.1077

flags:

versi on: 70

| ocal -activation: read-wite

detach-policy: |ocal

copi es: nconfi g=default nl og=def aul t

config: seqno=0. 1027 perm en=727 free=726 tenpl en=1 | ogl en=110
config disk c6t1d0 copy 1 |en=727 state=clean online

| og di sk c6t1d0 copy 1 |en=110

Add afurther (initialized) disk(s) to the diskgroup "rootdg":

# vxdg —g rootdg addi sk di sk02=c6t 8d0
di sk02 Di skmedi ananme (DV)
c6t 8d0 Di skaccessnane( DA)

# vxdisk |ist

DEVI CE TYPE DI sK GROUP STATUS

c6t 0dO sinpl e di sk01 r oot dg online
c6t 1d0 sinple peter01 pet er online
c6t 8d0 sinpl e di sk02 r oot dg online
Add further disks:

# vxdg —g rootdg addi sk di sk02=c6t 8d0 di sk03=cXt YdZ .
di skOX = Di sknmedi ananme (dm_nane)
cXt YdZ = Di skaccessnane(da_nane)

Renameadisk in adisk group

# vxedit —g <dg_nanme> renane <dm nanme_ol d> <dm nane_new>

Remove disks from the diskgroup

# vxdg —g <dg_nane> rndi sk <dm nane>

# vxdg -g rootdg rndi sk di sk02
di sk02 = Di sknedi ananme (dm_nane)

# vxdisk |ist

DEVI CE TYPE DI SK GROUP STATUS
c6t 0dO sinpl e di sk01 r oot dg online
c6t 1d0 sinpl e peter01 pet er online
c6t 8d0 sinpl e - - online

Evacuate the subdisk from one of the disk in the volume

# [ etc/vx/bin/vxevac —g <dg_name> <dm nane_ol d> <dm nane_new>

# [ etc/vx/bin/vxevac —g peter peter0l1 peter02
pet er = dg_nane
peter0l1, peter02 = Di skmedi aname (dm nane)
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The datawill evacuate from that disk to another available space, because it can only removed
if thereis no dataon it. Existing data has to be evacuated. The last disk in the disk group can
not be removed, it hasto be destroyed. The rootdg should never be destroyed.

Destroy thelast disk of a disk group

# vxdg destroy <dg nane>

,vxdg destroy” removes only the objects from the configuration database:

- host ID

- diskname

- dg_name

In case,that the diskg roup was accidently removed, you can only reimport viathe CLI ( not
vxdi skadmand VM SA), by using the group ID.

Deport of adisk group

# vxdg deport <dg_name>

# vxdg deport peter

before the deport: # vxdisk |ist

c6t 0d0 sinpl e di sk01 r oot dg online

c6t 1d0 sinpl e di sk01 pet er online

c6t 8d0 sinple di sk02 pet er online
after the deport: # vxdisk I|ist

c6t 0dO sinpl e di sk01 r oot dg online

c6t 1d0 sinpl e - - online
c6t 8d0 sinpl e - - online

Di sk: c6t 1d0

type: sinpl e

flags: online ready private autoconfig
di skid: 979160280. 1082. hprtdd32

dgname: peter

dgi d: 979160356. 1085. hprt dd32

hosti d:

i nf o: privof fset=128

Di sk: c6t 8d0

type: sinpl e

flags: online ready private

di skid: 978536149. 1060. hprtdd32
dgnane: peter

dgi d: 979160356. 1085. hprt dd32
hosti d:

i nfo: privof fset=128

Deport to a specific hostname
Disks are locked to a host and not usable after deport

# vxdg —h host nane deport <dg_nane >

Deport to a specific diskgroupname

# vxdg —n <dg_nanme_new deport <dg_nanme_ol d>
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Deport to a specific hostname and a specific diskgroupname
# vxdg —n <dg_nane_new> -h <host nane_nane_new> deport <dg nane_ol d>

Display deported diskgroups
# vxdisk -o alldgs list

DEVI CE TYPE DI SK GROUP STATUS
c6t 0d0 sinpl e di sk01 r oot dg online
c6t 1d0 sinpl e - (peter) online
c6t 8d0 sinpl e - (peter) online

# vxdisk -s |ist c6t1dO

Di sk: c6t 1d0

type: sinpl e

flags: online ready private autoconfig
di skid: 979160280. 1082. hprtdd32

dgnane: peter

dgi d: 979160356. 1085. hprt dd32

hosti d:

i nfo: privof fset=128

NOTE: usevxdi sk -s list cXtYtzinorderto seewhich host ownsthe disk group, in
case of deported disk groups (hostid).

Import of disk groups
# vxdg inport <dg_name>

Import of adisk group and rename the disk group name

# vxdg —n <dg_nanme_new> inport <dg_nane_ol d>

Import of adisk group and rename the disk group nametemporarily

# vxdg -t —-n <dg_nane_new tenp> inport <dg_nane_ol d>

Import of adisk group and clear theimport locks
# vxdg —tC —n <dg_nanme_new> i nport <dg_nane_ol d>

Purpose of the locksisto ensure the dual ported disks (disks that can be accessed by two
systems simultaneously).

Reimport a destroyed disk group
(because only the dg_nameisin that moment destroyed, not the dgiD)

# vxdg —f inport ---.---.<host>

NOTE: after theimport you will be able to start disabled volumes with:
# vxrecover —g <dg_nane> -sb
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Disk Maintenance

List VM-Disks

# vxdi sk |ist

DEVI CE TYPE DI SK GROUP STATUS
c1t 0dO sinpl e - - LVM
c2t 0dO sinpl e - - LVM
c4t 0d0 sinple - - LVM
c4t 1d0 sinpl e - - LVM
c4t 8d0 sinpl e - - LVM
c4t 9d0 sinpl e - - LVM
c6t 0dO sinpl e di sk01 r oot dg online
c6t 1d0 sinple pet er dg01 peterdg online
c6t 8d0 sinpl e di sk02 r oot dg online

Comment: the vxdisk —s list > gives a Summary of Listing and nore details

List disk details

# vxdi sk |ist <dm nane>

# vxdisk list diskO1l

Devi ce: c6t 0dO

devi cetag: c¢6t0dO

type: sinple

hosti d: hprt dd32

di sk: name=di sk01 i d=978536141. 1039. hprt dd32
timeout: 30

group: name=r oot dg i d=978536140. 1025. hprt dd32

i nfo: privoffset=128

flags: online ready private autoinport inported
pubpat hs: bl ock=/dev/ vx/ dnp/ c6t 0d0 char =/ dev/ vx/rdnp/ c6t 0dO
ver sion: 2.1

i osi ze: m n=1024 (bytes) max=64 (bl ocks)

public: slice=0 offset=1152 | en=17782088
private: slice=0 offset=128 | en=1024

updat e: ti me=978691625 segno=0.9

header s: 0 248

configs: count=1 | en=727

| ogs: count=1 | en=110

Def i ned regions:
config priv 000017-000247[000231]: copy=01 of f set =000000 enabl ed
config priv 000249-000744[ 000496]: copy=01 of f set =000231 enabl ed
| og priv 000745-000854[ 000110]: copy=01 of f set =000000 enabl ed
| ockrgn priv 000855-000919[ 000065]: part=00 of fset=000000
Mul ti pat hi ng i nfornmation:
nunpat hs: 2
c6t 0d0 st at e=enabl ed
c7t0d0 st ate=enabl ed

Status of a disk
online = initidized

onlineinvalid disk is uninitialized
LVM diskisinuseof LVM
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Volume Maintenance

List Volume Information

# vxprint —-tg dg_nane

# vxprint -tg peter

DG NAME NCONFI G NLOG M NORS  CGROUP-I1D
DM NAME DEVI CE TYPE PRI VLEN PUBLEN STATE
RV NAME RLI NK_CNT KSTATE  STATE PRI MVARY DATAVOLS SRL
RL NAME RVG KSTATE  STATE REM HOST REM DG REM_RLNK
VvV NAME RVG KSTATE  STATE LENGTH USETYPE  PREFPLEX RDPCL
PL NAME VOLUME KSTATE  STATE LENGTH  LAYOUT NCCL/ W D MODE
SD NAME PLEX DI SK DI SKOFFS LENGTH [COL/] OFF DEVICE  MCODE
SV NAME PLEX VOLNAME NVOLLAYR LENGTH [ COL/] OFF AM NM MODE
dg peter def aul t default 2635000 979160356.1085. hprt dd32
dm di sk01 c6t 1d0 sinple 1024 17782088 -
dm di sk02 c6t 8d0 sinple 1024 17782088 -
sd di sk01-02 vol ume2-01  disk01 358400 204800 1/0 c6t1d0 ENA
sd di sk02-01 volume2-01 disk02 O 204800 0/0 c6t8d0 ENA
pl volune2-01  vol une2 ENABLED ACTIVE 409600 STRIPE 2/ 128 RW
v vol une2 - ENABLED ACTIVE 409600 f sgen vol une2- 01 SELECT
type Nurber of col umm/ expl anati on
Di sk Medi a 1. Record type (dm

2. Record nane

3. Underlying disk access record

4. Disk access record type (sinple or nopriv)

5. Length of the disk's private region

6. Length of the disk's public region

7. Path to use for accessing the underlying raw di sk

device for the disk's public region.

Subdi sk 1. Record type (sd)

2. Record nane

3. Associated plex, or dash (-) if the subdisk is

di ssoci ated

4. Name of the disk media record used by the subdi sk

5. Device offset in sectors

6. Subdi sk length in sectors

7. Plex association offset, optionally preceded by subdi sk

col um nunber for subdi sks associated to striped

pl exes, LOG for |og subdisks, or the putil[0] field if
the subdisk is dissociated. The putil[0] field can be
non-enpty to reserve the subdisk's space for non-vol une
uses. |If the putil[0O] field is enpty, - is displayed
for dissociated subdisks.

8. A string representing the state of the subdi sk (ENA if
the subdisk is usable; DIS if the subdisk is disabled;
RCOV if the subdisk is part of a RAID-5 plex and has
stale content; DET if the subdi sk has been detached;
KDET i f the subdi sk has been detached in the kernel due
to an error; RMOV if the nedia record on which the
subdi sk is defined has been renmoved fromits disk
access record by a utility; RLOC if a subdisk has
failed and is waiting to be relocated, or NDEV if the
nmedi a record on which the subdisk is defined has no
access record associ ated).

Record type (sv)

Record nane

Associ ated plex, or dash (-) if the subvolune is
di ssoci at ed.

subvol unes

wh ke

Competency Center
HP Ratingen/Germany invent
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4. Name of the underlying (layered) volune record used by
t he subvol une.
Number of |ayers used in the subvol une.
Subvol une I ength in sectors
Pl ex association offset, optionally preceded by
subvol ume col um nunber for subvol umes associated to
striped pl exes.
8. Nunber of active plexes, followed by the nunber of
pl exes in the underlying (layered) vol une.
9. Astring representing the state of the subvol une (ENA
if the subvolune is usable; DIS if the subvolune is
di sabl ed; KDET if the subvol ume has been detached in
the kernel due to an error

No o

pl exes 1. Record type (pl)
2. Record nane
3. Associated volune, or - if the plex is dissociated
4. Plex kernel state
5. Plex utility state. |If an exception condition is
recogni zed on the plex (an I/O failure, a removed or
i naccessi bl e disk, or an unrecovered stale data
condition), then that condition is listed instead of
the value of the plex record's state field.
6. Plex length in sectors
7. Plex layout type
8. Nunber of columms and plex stripe width, or - if the
plex is not striped
9. Plex I/O node, either RW(read-write), WO (wite-only),
or RO (read-only)
vol unes Record type (v)

Record nane

Associ at ed usage type

Vol une kernel state

Volune utility state

Vol une length in sectors

Vol une read policy

The preferred plex, if the read-policy uses a preferred
pl ex

see al so the manpage (and grep for “Record Type")

ONooALONE

Volume Read Palicies
Read Policieswith morroring

- round robin
VXVM reads each Plex in round robin or alternating fashion.
- prefer
VXVM attempts to distribute all reads to the user selected plex.
- based on layout
VXVM evaluates the layout of the plexesin the volume and determines whether the round
robin or the prefered read policy will yield the most simultaneous I/0.

L ogging M echanism
Dirty Region Logging (DRL) for mirrored volumes

DRL isafeature available for mirrored VxVM volumes. DRL provides recovery for a
mirrored volume after a system failure by tracking those regions that have changed as a result
of 1/0 writes to the mirrored volume. It issimilar to the HP Logical VVolume Manager (LVM)
Mirror Write Cache Consistency feature.

October 2001 Chapter 17 / Page 17 UNIX (ﬁﬁ]



Chapter 17 VxVM

write operation —> first to that region — marked dirty
-> than to the plex

During an interruption VxVM recovers only those regions of the volume that are marked dirty
in the dirty region log. Log subdisks are used to store the dirty region log of a volume that has
DRL enabled. Each log subdisk is associated with one plex of avolume.

RAID5 - Logging (Keyword: RAID-5 log plexes)
Only one RAID-5 plex can exist per RAID-5 volume. Any additional plexes become RAID-5
log plexes, which are used to log information about data and parity being written to the

volume. When avolumeis created using vxassi st command, alog plex is created for that
volume by default. RAID-5 logs can be mirrored and striped.

Create a volume

# vxassi st —g <dg_name> nake <vol nanme> <size> <di sk_nedi a_nane>

# vxassist -g peter nmmke vol unel 350m di sk01

# vxprint vol unel
Di sk group: peter

TY NAME ASSCC KSTATE LENGTH PLOFFS  STATE TUTILO PUTI LO
v vol unel fsgen ENABLED 358400 - ACTI VE - -
p! vol unel-01 vol unel ENABLED 358400 - ACTI VE - -

sd di sk01-01 vol umel- 01 ENABLED 358400 0 - - -

# vxprint -tg peter (the -t Option shows greater Details)

DG NAMVE NCONFI G NLOG M NORS GROUP-1 D

DM NAMVE DEVI CE TYPE PRI VLEN PUBLEN STATE

RV NAME RLI NK_CNT KSTATE STATE PRI MARY DATAVOLS SRL

RL NANME RVG KSTATE STATE REM HOST REM DG REM_RLNK

V  NAME RVG KSTATE STATE LENGTH USETYPE PREFPLEX RDPOL
PL NAME VOLUMVE KSTATE STATE LENGTH LAYOUT NCOL/ W D MODE
SD NAME PLEX DI SK DI SKOFFS LENGTH [ COL/ ] OFF DEVI CE MODE
SV NAME PLEX VOLNAME NVOLLAYR LENGTH [COL/] OFF AM NM MODE
dg peter defaul t default 2635000 979160356.1085. hprtdd32

dm di sk01 c6t 1d0 sinpl e 1024 17782088 -

dm di sk02 c6t 8d0 sinpl e 1024 17782088 -

sd di sk01-01 vol unel- 01 di sk01 0 358400 0 c6t 1d0 ENA
p! vol unel-01 vol unel ENABLED ACTI VE 358400 CONCAT - RW

v vol unel - ENABLED ACTI VE 358400 fsgen - SELECT

A default created volume has always concatenated layout.

Create avolume with a striped layout

# vxassi st -g <dg_name> nake <vol _nanme> <size> | ayout=stri pe\
ncol s=<num col unms> stri peunit=<si ze> [ <di sk_nedi a_nanme> ...]

(col ums=<num col ums> for ncol s=<num col ums> wor ks two)

Example:

# vxassi st -g rootdg make 3-striped-volune 50m | ayout =stri pe ncol s=3
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# vxprint -g rootdg | grep 3-stripe-volune

TY NAME ASSCC KSTATE LENGTH PLOFFS  STATE TUTILO PUTI LO
dg rootdg r oot dg - - - - - -
dm di sk01 c6t 0dO - 17782088 - - - -
dm di sk02 c6t 1d0 - 17782088 - - - -
dm di sk03 c6t 8d0 - 17782088 - - - -
v  3-striped-volume fsgen ENABLED 51200 - ACTIVE - -

pl 3-striped-vol une-01 3-striped-volume ENABLED 51264 - ACTIVE - -
sd di sk01-02 3-striped-vol une-01 ENABLED 17088 0 - - -
sd di sk02-02 3-striped-vol ume-01 ENABLED 17088 0 - - -
sd di sk03-02 3-striped-vol une-01 ENABLED 17088 0 - - -

# vxassist -g rootdg nmake 3-striped-vol une+l og 50m | ayout =stri pe, | og

# vxprint -g rootdg | grep 3-stripe-vol une+l og

v 3-striped-vol ume+l og fsgen ENABLED 51200 - ACTIVE - -
pl 3-striped-vol unme+l 0og- 01 3-striped-vol ume+l og ENABLED 51264 - ACTIVE - -
sd di sk01-03 3-striped-vol unme+l og- 01 ENABLED 17088 0O - - -
sd di sk02-03 3-striped-vol ume+l og- 01 ENABLED 17088 O - - -
sd di sk03-03 3-striped-vol une+l og- 01 ENABLED 17088 0O - - -
pl 3-striped-vol unme+l 0og- 02 3-striped-vol ume+l og ENABLED LOGONLY - ACTI VE - -
sd di sk01-04 3-striped-vol unme+l og- 02 ENABLED 33 LOG - - -

Create a volume with a RAID-5 layout

# vxassi st -g <dg_nane> make <vol _nane> <size> | ayout =rai d5\
ncol =<num col utMms> st ri peuni t =<si ze> [ <di sk_nedi a_nanme> ...]

withalog:  ncol = max colums - 1, (minnumber of disk = 4)

without alog: ncol max col ums , than use ncol =<num col ums>, nol og
(min number of disk = 3)

The stripsize (see NcoL/ W D) default is 64K (128 sectors) --> the defaults are generally
created and defined in/ et ¢/ def aul t/ vxassi st .

Example: rootdg with 3 disks

# vxassi st -g rootdg make raid5-vol une 200m | ayout =r ai d5
vxvm vxassi st: ERROR Too few disks for striping;, at |east 4 disks are needed

# vxassi st -g rootdg nmake raid5-vol une 200m | ayout =rai d5 ncol s=3
vxvm vxassi st: ERROR Cannot allocate space for 204800 bl ock vol une

# vxassi st -g rootdg make raid5-vol une 50m | ayout =rai d5 ncol s=3
vxvm vxassi st: ERROR Cannot allocate space for 51200 bl ock vol une

# vxassi st -g rootdg make raid5-vol une 200m | ayout =r ai d5, nol og
this works, because the minimum numbers without logplex is 3

# vxprint -tg rootdg

DG NAME NCONFI G NLOG M NORS GROUP-1D

DM NAME DEVI CE TYPE PRI VLEN PUBLEN  STATE

RV NAME RLI NK_CNT KSTATE  STATE PRI MARY DATAVOLS SRL

RL NAME RVG KSTATE  STATE REM _HOST REM DG REM_RLNK

VvV NAME RVG KSTATE  STATE LENGTH USETYPE  PREFPLEX RDPOL
PL NAME VOLUME KSTATE  STATE LENGTH  LAYQUT NCOL/ W D MCDE
SD NAME PLEX DI SK DI SKOFFS LENGTH [COL/] OFF DEVICE  MODE
SV NAME PLEX VOLNAME NVOLLAYR LENGTH [ COL/] OFF AM NM MODE
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dg rootdg def aul t default O 978536140. 1025. hprt dd32
dm di sk01 c6t 0d0 sinpl e 1024 17782088 -
dm di sk02 c6t 1d0 sinpl e 1024 17782088 -
dm di sk03 c6t 8d0 sinple 1024 17782088 -
sd di sk01-01 rai d5-vol ume- 01 disk01 0O 102400 0/0 c6t 0d0 ENA
sd di sk02-01 rai d5-vol ume- 01 di sk02 0 102400 1/0 c6t 1d0 ENA
sd di sk03-01 rai d5-vol ume- 01 di sk03 0 102400 2/0 c6t 8d0 ENA
p! raid5-vol une-01 rai d5-vol ume ENABLED ACTI VE 204800 RAI D 3/ 16 RwW
v raid5-vol unme - ENABLED ACTI VE 204800 rai ds - RAI D
Create a volume without a certain disk
# vxassi st -g dgname nake <vol umename> <size> | ayout=stri pe
stripeunit=<size> \
ncol s=<num _col ums> ! [<di sk_nedi a_nanme> .. .]
Create a volume with mirrored layout

|# vxassi st -g <dg_name> make <vol _name> <size> mrror=2
Example:
# vxassist -g peter namke volunel 100m | ayout=mrror
# vxprint -tg peter
dg peter def aul t default 2635000 979160356.1085. hprt dd32
dm di sk01 c6t 1d0 sinpl e 1024 17782088 -
dm di sk02 c6t 8d0 sinpl e 1024 17782088 -
sd di sk01-01 vol umel- 01 di sk01 0 102400 0 c6t 1d0 ENA
sd di sk02-01 vol unel- 02 di sk02 0 102400 0 c6t 8d0 ENA
p! vol unel-01 vol unel ENABLED ACTI VE 102400 CONCAT - RW
p! vol unmel-02 vol unel ENABLED ACTI VE 102400 CONCAT - RW
v vol unel - ENABLED ACTI VE 102400 f sgen - SELECT

Mirroring an existing volume

A mirror (plex) can be added to an existing volume with the vxassi st command, as follows:

# vxassi st mrror vol une_nane

For example, to create amirror of the volumevol t est , use the following command:

# vxassist mrror voltest

Another way to mirror an existing volume is by first creating a plex and then associating it

with avolume, using the following commands:

# vxmake pl ex pl ex_nane sd= subdi sk_nane ..
# vxpl ex att vol ume_nanme pl ex_nane

Create a concat-mirror layout

# vxassi st -g <dg _nane> nake <vol nane> <size> | ayout=mirror-concat

Example:

# vxassist -g peter make mirror-concat 50m | ayout =mi rror-concat

Di sk group: peter
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TY NAME ASSCC KSTATE LENGTH PLOFFS  STATE TUTILO PUTI LO
dg peter pet er - - - - - -
dm di sk01 c4t 8d0 - 17782088 - - - -
dm di sk02 c4t 9d0 - 17782088 - - - -
dm di sk03 c6t 1d0 - 17782088 - - - -
dm di sk04 c6t 8d0 - 17782088 - - - -
v mrror-concat fsgen ENABLED 10240 - ACTIVE - -
pl mirror-concat-01 mirror-concat ENABLED 10240 - ACTIVE - -
sd di sk01-01 m rror-concat-01 ENABLED 10240 O - - -
pl| mrror-concat-02 mirror-concat ENABLED 10240 - ACTIVE - -
sd di sk02-01 m rror-concat-02 ENABLED 10240 O - - -
Create a concatenated-pro layout (concat-mirror)
‘# vxassi st -g <dg_name> make <vol _nane> <size> | ayout =concat-mrror
Example:
# vxassi st -g peter make concatenat ed-pro 50m | ayout =concat-mrror
dg peter def aul t default 1133000 989502281.1506. hprt dd32
dm di sk01 c4t 8d0 sinpl e 1024 17782088 -
dm di sk02 c4t 9do sinple 1024 17782088 -
dm di sk03 c6t 1d0 sinple 1024 17782088 -
dm di sk04 c6t 8d0 sinpl e 1024 17782088 -
v concatenated-pro - ENABLED ACTIVE 51200 fsgen - SELECT
p! concat enat ed- pro- 03 concat enat ed- pro ENABLED ACTI VE 51200 CONCAT - RwW

sv concat enat ed- pro- SO1 concat enat ed- pro- 03 concat enat ed-pro-L01 1 51200 0 2/2 ENA

v2 concat enat ed- pro-L01 -
p2 concat enat ed- pro- P01 concat enat ed- pro- LO1 ENABLED ACTI VE 51200 CONCAT -
concat enat ed- pro- P01 di sk01 0 51200 0
p2 concat enat ed- pro- P02 concat enat ed- pro- LO1 ENABLED ACTI VE 51200 CONCAT -
s2 di sk02-02

s2 di sk01-02

ENABLED

concat enat ed- pro- P02 di sk02 0 51200 0

Create striped-mirrored layout

ACTIVE 51200 fsgen - SELECT
RwW
c4t 8d0 ENA
RwW
c4t 9do ENA

# vxassi st

-g <dg_nanme> make <vol _name> <si ze>

| ayout =concat - m rror

Example:

# vxassi st -g peter nmke concatenated-pro 50m | ayout =concat-mrror

dg peter defaul t default 1133000 989502281.1506. hprtdd32

dm di sk01 c4t 8d0 sinpl e 1024 17782088 -

dm di sk02 c4t 9do sinple 1024 17782088 -

dm di sk03 c6t 1d0 sinpl e 1024 17782088 -

dm di sk04 c6t 8d0 sinple 1024 17782088 -

v striped-pro - ENABLED ACTIVE 51200 fsgen stri ped- pro-03
SELECT

pl striped-pro-03 striped-pro ENABLED ACTIVE 51200 STRI PE 2/ 64 RwW

sv striped-pro-S01 striped-pro-03 striped-pro-L01 1 25600 0/0 2/ 2 ENA

v2 striped-pro-L01 - ENABLED ACTIVE 25600 f sgen - SELECT
p2 striped-pro-POl striped-pro-L01 ENABLED ACTI VE 25600 CONCAT - RwW

s2 di sk01-02 striped-pro- P01 di skO1 O 25600 0 c4t 8d0 ENA

p2 striped-pro-P02 striped-pro-L01 ENABLED ACTI VE 25600 CONCAT - RwW

s2 di sk03-02 striped- pro- P02 di sk03 0 25600 0 c6t 1d0 ENA

sv striped-pro-S02 striped-pro-03 striped-pro-L02 1 25600 1/0 2/ 2 ENA

v2 striped-pro-L02 - ENABLED ACTIVE 25600 fsgen - SELECT
p2 striped-pro-P03 striped-pro-L02 ENABLED ACTI VE 25600 CONCAT - RwW

s2 di sk02-02 striped- pro- P03 di sk02 0 25600 0 c4t 9d0 ENA
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p2 striped-pro-P04 striped-pro-L02 ENABLED ACTI VE 25600 CONCAT - RW
s2 di sk04-02 stri ped- pro- P04 di sk04 0 25600 0 c6t 8d0 ENA

Remove a Volume
Step 1. Remove all referencesto the volume.

Step 2. If the volume is mounted as afile system, unmount it with the command:
# unount /dev/vx/dsk/ vol une_nane

Step 3. If the volumeislistedin/ et c/ f st ab, remove its entry.

Step 4. Make sure that the volume is stopped with the command:
# vxvol stop vol ume_name

Thevxvol stop command stopsall VM activity to the volume. After following
these steps, remove the volume with one of the following commands:

# vxedit rmvol une_nane
# vxedit -rf rmvol une_nane

The -r option indicates recursive removal, which means the removal of all plexes associated
with the volume and all subdisks associated with those plexes. The -r option of the vxedi t
command removes multiple objects.

The-f option forces removal, and is necessary if the volume is enabled.
Y ou can also remove an entire volume with the vxassi st command. Use the keywords

remove andvol une and provide the volume name on the command line as shown in the
following example:

# vxassi st renove vol unme vol une_nane

Devicesfor the generated Volumes

# [ dev/ vx/rdsk/ dg_nane/ vol nane

Example:
# 11 [dev/vx/rdsk/ peter/vol umel
Crw------ 1 root r oot 99 0x2834f8 Jan 11 22:34

/ dev/ vx/ rdsk/ peter/vol unel

# newfs -F vxfs /dev/vx/rdsk/ peter/vol unel
version 4 | ayout
102400 sectors, 102400 bl ocks of size 1024, |og size 1024 bl ocks
unlimted inodes, largefiles not supported
102400 data bl ocks, 101280 free data bl ocks
4 allocation units of 32768 bl ocks, 32768 data bl ocks
| ast allocation unit has 4096 data bl ocks

Change per missions of the device

# vxedit set node=rwx <vol _nane>

Example:

# vxedit set npde=666 <vol nane>
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Check the per missions of the volume

# vxprint

-1 <vol _nanme> | grep perns:

# vxedit
# vxprint
per ns:

set npde=666 vol unel
-l volumel | grep perns:
user =r oot group=root nmode=0666

Check theread policy

| # vxprint -1 <vol _nanme>
# vxprint -1 volumel | grep policies
policies: read=SELECT (round-robin) excepti ons=GEN_DET_SPARSE

Changetheread policy (round robin, prefer, based on layout)

vxvol rdpol <policy> vol nane

Example:

# vxvol rdpol round vol unel

# vxprint
poli ci es:

-1 volumel | grep policies
r ead=ROUND excepti ons=GEN_DET_ SPARSE

policy: round, prefer, select

Add a comment to the plex

vxedit set conment="string" <plex_name>

Example:

# vxedit set conmment="first plex" volunmel-01

# vxprint

-1 volunel-01

Di sk group: peter

Pl ex:
i nfo:
type:
st at e:
assoc:
fl ags:
conmment

vol unel- 01

| en=102400

| ayout =CONCAT

st at e=ACTI VE ker nel =ENABLED i o=read-wite
vol =vol unel sd=di sk01-01

busy conplete

first plex
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Internals

How to read the header information of a disk

xd — command

Example:

# xd -tc -j 128k -N8 /dev/rdsk/clt4dO
0000000 P R | vV H E A D

# xd -tc -j 131116 -N24 /dev/rdsk/clt 4d0
0000000 1 0 o0 3 9 1 9 9 5 2 . 1
0000010 g r c d g 4 5 5

# xd -tc -j 131244 -N24 /dev/rdsk/clt4d0
0000000 1 0 0O 3 9 1 9 9 4 9 . 1
0000010 g r c d g 4 5 5

compared with the

# vxdisk list cl1t4d0 | grep -e group: -e disk

di sk: nane=di skO1 i d=1003919952. 1040. gr cdg455
group: nanme=r oot dg i d=1003919949. 1025. gr cdg455
VXprivuti

Example:

# fusr/lib/vxvm diag.d/ vxprivutil scan /dev/dsk/clt4d0
di skid: 1003919952. 1040. gr cdg455

group: name=r oot dg i d=1003919949. 1025. gr cdg455
fl ags: private autoi nmport

hostid: grcdg455

version: 2.1

iosize: 1024

public: slice=0 offset=1152 | en=4101723
private: slice=0 offset=128 | en=1024

update: tinme: 1003919961 seqno: 0.7

headers: 0 248

configs: count=1 | en=727

| ogs: count=1 | en=110

dd — command

Example:

# dd if=/dev/rdsk/c4t8d0 bs=1k ski p=128 count=1 | strings
1+0 records in

1+0 records out

PRI VHEAD

982746255. 1258. hprt dd32
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# [fusr/lib/vxvm diag.d/ vxprivutil scan /dev/rdsk/c4t8d0
di skid: 982746255.1258. hprtdd32

group: name= id=
fl ags: private autoi nmport
hosti d:

version: 2.1

i osize: 1024

public: slice=0 offset=1152 | en=17782088
private: slice=0 offset=128 | en=1024
update: time: 982746849 seqno: 0.6
headers: 0 248

configs: count=1 | en=727

| ogs: count=1 | en=110

Recovery

Debug level for vxconfigd
Example:

# vxconfigd —x <debugl evel > <debugl evel > = 1-9

If direct logging is enabled, the default log fileis/ var/ adm vxconfi gd. | og. Or you can log
all debug and error messages to the specified log file:

# vxconfig —x logfile=<file> -x <debugl evel >

/etc/vx/volboot

The volboot file contains an initial list of disks that are used to locate the root disk group. It
also contains a host 1D that is stored on disks in imported disk groups to define ownership of
disks as a sanity check for disks that might be accessible from more than one host.

This host ID is used to ensure that two or more hosts that can access disks on a shared SCSI
bus will not interfere with each other in their use of those disks.

# vxdctl |ist

Vol boot file

version: 3/1

seqno: 0.1

cluster protocol version: 20
hostid: hprtdd32 - Oaner
entries:

vxdctl init createsthefile /etc/vx/ vol boot
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Disk failure / Disk replacement

Case 1: Partial Disk Failure

If hot-relocation is enabled when aplex or disk is detached by afailure, mail indicating the
failed objectsissent tor oot . If apartia disk failure occurs, the mail identifies the failed
plexes. For example, if adisk containing mirrored volumes fails, mail information is sent as
shown in the following display:

To: root

Subj ect: Vol une Manager failures on host teal
Fai | ures have been detected by the VERI TAS Vol une
Manager :

failed pl exes:

hone- 02

src-02

To determine which disk is causing the failures in the above example message, enter the
following command:

# vxstat -s -ff hone-02 src-02

A typical output display is asfollows:

FAI LED

TYP NAME READS WRI TES
sd di sk01-04 0 O

sd di sk01-06 0 O

sd disk02-03 1 0

sd disk02-04 1 0

This display indicates that the failures are on di sk02 (and that subdisksdi sk02-03 and

di sk02- 04 are affected). Hot-relocation automatically relocates the affected subdisks and
initiates any necessary recovery procedures. However, if relocation is not possible or the hot-
relocation feature is disabled, you have to investigate the problem and attempt to recover the
plexes. These errors can be caused by cabling failures, so check the cables connecting your
disksto your system. If there are obvious problems, correct them and recover the plexes with
the following command:

# vxrecover -b hone src

This command starts recovery of the failed plexesin the background (the command returns
before the operation is done). If an error message appears later, or if the plexes become
detached again and there are no obvious cabling failures, replace the disk (see next section).

Case 2: Complete Disk Failure—Replacing a failed Disk

If adisk fails completely and hot-relocation is enabled, the mail message lists the disk that
failed and all plexesthat use the disk. For example, mail information is sent as shown in the
following display:

To: root

Subj ect: Vol une Manager failures on host teal

Fai | ures have been detected by the VERI TAS Vol une
Manager :

failed disks:

di sk02

October 2001 Chapter 17 / Page 26 UNIX (ﬁﬁ]



Chapter 17 VxVM

failed pl exes:
hone- 02
src-02
nkting-01

failing disks:
di sk02

This message shows that di sk02 was detached by afailure. When a disk is detached, 1/0
cannot get to that disk. The plexeshone- 02, src-02, and mkt i ng- 01 are also detached
because of the disk failure. Again, the problem can be a cabling error. If the problem is not a
cabling error, replace the disk.

Replacing a failed disk
1. Disabling adisk

Y ou can take adisk offline. If the disk is corrupted, you need to take it offline and remove
it. You may be moving the physical disk device to another location to be connected to
another system. To take a disk offline, first remove it from its disk group, and then use the
following procedure:

vxdi skadm Select nenu item 10 (Disable (offline) a disk device)
2. Replacing adisk

If adisk was replaced due to a disk failure and you wish to move hot-rel ocate subdisks
back to this replaced disk, see Chapter 6 , Administratotor Guide

vxdi skadm Select menu item4 (Replace a failed or renoved disk)

When the driveisfailed and was replaced by anew drive, the process will create a new
public and private region (if needed) and populate the private region with the disk media
name of the failed disk. Then it will run vxreattach —r (triesto recover stale plexes of
any volumes on the failed disk) and vxrecover —-s (startsdisabled volumesthat are
selected by the operation).

Reattaching Disks

In case adisk has afull failure and hot-relocation isnot possible, or you have some missing
disk drivers, you can use after the vxr eat t ach command to reattach the disks without plexes
being flagged as stale.

vxreattach reattachesthe failed disk mediarecord to the disk with the same device name.
vxreattach -c checkswhether areattach is possible.

Recovering the Volume Manager Configuration

Once the Volume Manager package has been loaded, recover the Volume Manager
configuration using the following procedure:

1) Touch/etc/vx/reconfig.d/state.d/install-db.
If the system isrebooted and thei nst al | - db file exists, VXVM is not activated at
system startup.
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2)
3)
4)
5)

6)

7)

8)
9)
10)

11)

12)

Shut down the system.
Reattach the disks that were removed from the system.
Reboot the system.

When the system comes up, bring the system to single-user mode:
# exec init S

When prompted enter the password and press Return to continue.
NOTE:

vxdi sklist: "vxvm |PC failure. Configuration daenon is non accessible"

Remove files involved with installation that were created when you loaded V olume

Manager but are no longer needed:
# rm-rf /etc/vx/reconfig.d/state.d/install-db

Start some Volume Manager |/O daemons:
# vxiod set 10

Start the Volume Manager configuration daemon, vxconf i gd, in disabled mode:
# vxconfigd -mdisable

Initializethe vxconfi gd daemon:
# vxdct!l init

Initialize the DM P subsystem:
# vxdct! initdnp

This creates user level nodes for al the DMP devices that have been detected by the
kernel. Thiswill remove all the existing DMP nodesin/ dev/ vx[ r] dnp directory, and
create fresh nodes for the DMP devices that have been detected.

Enable vxconfi gd:
# vxdct| enable

See also http://www.docs.hp.com/hpux/onlinedocs/B7961-90002/B7961-90002.html
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How to recover rootdg that had only 1 disk after a disk failure

(see KMine Doc VXV MKBRC00006345)

The following steps can be used to recreate a rootdg that had only one disk after that disk
failed. This document assumes that the original disk in the rootdg and the replacment disk are
both / dev/ r dsk/ ¢3t 1d0.

1) Replacethefailed disk and boot the system

2)  Set thevxconfigd to run in disabled mode
# vxconfigd -mdisable

If the following error is returned:

vxvm vxconfigd: ERROR cannot open /dev/vx/config: Device is already
open

check the state of vxconfigd as follows:

# vxdct| node

The output should look like this:
node: di sabl ed

3) Start 10 vxi od processes:
# vxiod set 10

4)  Runvxconfigd in disabled mode, and create the necessary / dev/ vx/ dnp devicefiles:
# vxdctl init

5)  Create rootdg with no disks:
# vxdg init rootdg

6) Initializethe origina disk for usein the rootdg:
# vxdi sk init c3t1dO

7)  Add thedisk to rootdg:
vxdg adddi sk di sk01=c3t 1d0

8)  Reset vxconfigd to run in normal mode, and bring the other disk groups back online:
# vxdctl enabl e

9)  Recover the rootdg volumes from the dgcfgbackup file. Default is
/ et ¢/ vxvirconf / dg_name. conf ; create by

[ usr/ sbi n/dgcfgbackup [-f dg_conf_path] dg_nane:
# dgcfgrestore -n rootdg c3t1dO

10) At thispoint the volumes are recreated with their original sizes, but are not yet enabled.

Run the following command for each volume in the rootdg:
# vxvol —g rootdg start vol 01

11) Start al of the other volumes:
# vxvol startall

12) Now any volumesin the rootdg that contained filesystems will have to have those

filesystems recreated:
# newfs /dev/vx/rdsk/rootdg/vol 01

13) Thentheall of the volumeswill have to be mounted:
# mount -a

And finally any datain the rootdg volumes/file sytems will have to be recovered from
archives. Now the rootdg is recovered, and VxXVM will start automatically at each reboot.
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Dynamic Multipathing (DMP)

Y ou may need an additional license to use this feature. In a clustered environment where
Active/Passive (A/P) type disk arrays are shared by multiple hosts, all hosts in the cluster
should access the disk via the same physical path. If adisk from an Active/Passive type
shared disk array is accessed via multiple paths simultaneoudly, it could lead to severe
degradation of 1/0 performance. Thisrequires path failover on a host to be a cluster
coordinated activity for an Active/Passive (A/P) type disk array.

For Active/Active (A/A) type disk arrays, any disk can be simultaneously accessed through
all available physical pathsto it. Therefore, in a clustered environment all hosts do not need to
access adisk, viathe same physical path.

Questions & Answers

Q: What is the difference between VxVM Dynamic Multipathing (DM P) and the LVM
Physical Volume Links (PV links)?

A: Both VxVM DMP and LVM PV links allow you to set alternate links to a physical volume
(disk). Path switching takes place automatically on disk failure or manually using specific
commands.

PV links have to be created by the user whereas DMP is always active (for Active/Active disk
arrays).

DMP provides load balancing (for Active/Active disk arrays) whereas PV links does not.

Q: How many paths can i have to one disk device with DMP?
A: Thereisno limit.

Q: When using DMP with a XP256 disk array, what is the host mode that | should use for the
ports connected to the system?

A: The XP256 host mode should be set to mode 08 if you are using DMP. Mode 08 allows
the system to see al logical units (LUNSs). Mode 00 only allows the system to recognize eight
LUNSs.

NOTES:

If you have Hitachi Data Systems (HDS) 7700E and 9900 arrays, the system will only see eight LUNS,
even if you use host mode 08.

Mode 09 isintended for use on Sun Solaris systems.

Disabling and Enabling Controllers
To disable/enable 10s through the host disk controller ¢2, use the following commands:

# vxdnpadm di sabl e ctlr=c2
# vxdnpadm enabl e ctlr=c2

List all paths controlled by the DM P node
# vxdnpadm get subpat hs dnpnodenane=c2t 1d0
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Obtain all paths connected to a particular controller
# vxdnpadm get subpat hs ctlr=c2

Deter mine the node that controls a path to a disk array
# vxdnpadm get dnmpnode nodenane=c3t 2d1

Assign anew nameto adisk array using the following command

# vxdnpadm setattr encl osure ni keO nane=VMGRP_1

Display the DM P nodesto the enclosure
# vxdnpadm get dnmpnode encl osur e=ni ke0

List all paths controlled by the DM P node
# vxdnpadm get subpat hs dnpnodenane=c2t 1d0

Obtain all pathsthrough athe host disk controller
# vxdnpadm get subpat hs ctlr=c2

List the controllerson a specified enclosure or a particular type of enclosure

# vxdnpadm listctlr al
# vxdnpadm i stctlr encl osure=ni kee0 type=N KE

Display all attributes of the enclosur &(s)
# vxdnmpadm | i st encl osure ni ke0 fc1010d0

DM P Restore Daemon

The DMP restore daemon periodically analyzes the health of the paths. The restore daemon is
started at the system startup time with default attributes.

Theinterva of polling can be set by using the following command:

# vxdnpadm start restore interval =400
Set the policy check

Related to the certain policy it will check the health of paths that were previously disabled or
checks al paths. The paths that are back online are revived and the inaccessible paths are
disabled.

# vxdnpadm start restore policy=check_al

To stop therestore daemon enter the command

# vxdnmpadm stop restore
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New features of VM 3.11 summary for DMP

http://seer.support.veritas.com/docs/235981.htm (non HP)

The method to disable multipathing to devicesin VxVM 3.1 and prior releases was to
completely remove the VXDMP layer (i.e not to have the vxdmp module compiled into the
kernel for HPUX). This methodology is no longer supported in VxVM 3.1.1 and later releases
of Volume Manager.

Thetypica scenariosin which the vxdmp module was disabled are:
» existence of certain other multipathing drivers on the system with which VXDMP
didn't coexist.
» certain devices are not handled properly by VXDMP.

In these scenarios adopting the current method of removing the VXDMP layer atogether is
not flexible. Because, this takes away the multipathing functionality provided by VxXDMP for
other devicesin the system.

Additionally two new features (Co-existence with additional third party multipathing
solutions and Platform Independent Device Naming) to be added to the next release of VXVM
require that the vxdmp driver should always be present in the system.

Thiswrite up outlined a new method, which will give the user ability to do the following
without removing the VXDMP layer :

* Mask certain or all devicesfrom being autoconfigured by VXVM.

e Prevent VxVM (VXDMP) from multipathing certain or all devices on the system.

Usage model
The user was presented with interfaces through vxi nst al I and vxdi skadmto do the
following;

* Suppress devices from VXVM's view.

* Prevent devices from being multipathed by VXDMP.

» Unsuppress devices that were previously suppressed from VXVM's view

Allow multipathing by VXDMP for devices that were earlier prevented from being
multipathed by it.

The user can specify the devices for the above operations using the following mechanisms:

* UsingaVendor | D: Product | Dcombination, e.g. EMC: SYMVETRI X
» Using controller name, e.g. c1

» Specifying path names,e.g. c1t 0d9

» All devices on the system
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Files and Directories

# 11 [usr/sbin/vx*

-r-Xr-Xr-x 1 bin bin 589824 Nov 1 21:52 /usr/sbin/vxassi st

| rwxr-Xxr-x 1 bin bin 15 Jan 3 15:53 /usr/sbin/vxconfigd ->
/ sbi n/ vxconfigd

| rwxr-Xxr-x 1 bin bi n 12 Jan 3 15:53 /usr/sbin/vxdctl ->

/ sbi n/ vxdct

-r-Xr-Xr-x 1 bin bin 475136 Nov 1 21:06 /usr/sbin/vxdg

| rwxr-xr-x 1 bin bin 12 Jan 3 15:53 /usr/sbin/vxdisk ->

/ sbi n/ vxdi sk

-r-Xr-Xr-x 1 bin bin 3221 Oct 12 15:59 /usr/sbin/vxdi skadd
-r-Xr-Xr-x 1 bin bi n 2135 Cct 12 15:59 /usr/sbin/vxdi skadm

| rwxr-xr-x 1 bin bin 14 Jan 3 15:53 /usr/sbin/vxdnpadm ->
/ sbi n/ vxdnpadm

| rwxr - xr-x 1 root sys 24 Dec 9 01:34 /usr/sbin/vxdunmp ->
[usr/ | bin/fs/vxfs/vxdunp

| rwxr-xr-x 1 bin bi n 12 Jan 3 15:53 /usr/sbin/vxedit ->

/ sbi n/vxedit

-r-Xr-Xr-x 1 bin bi n 143360 Nov 1 21:48 /usr/sbin/vxinfo
-r-Xr-Xr-x 1 bin bi n 4842 Cct 12 15:59 /usr/sbin/vxinstal

| rwxr-Xxr-x 1 bin bi n 11 Jan 3 15:53 /usr/sbin/vxiod ->

/ sbi n/vxi od

-r-Xr-X--X 1 bin bi n 127797 Nov 1 04:57 /usr/sbin/vxliccheck

| rwxr-xr-x 1 root r oot 15 Dec 9 01:46 /usr/sbin/vxlicense ->
/ sbi n/vxlicense

| rwxr-xr-x 1 bin bin 12 Jan 3 15:53 /usr/sbin/vxnake ->

/ sbi n/ vxnmake

| rwxr-xr-x 1 bin bin 12 Jan 3 15:53 /usr/sbin/vxnend ->

/ sbi n/ vxnmend

-r-Xr-Xr-x 1 bin bi n 126976 Nov 1 21:13 /usr/sbin/vxnotify

| rwxr - Xxr-x 1 bin bin 12 Jan 3 15:53 /usr/shin/vxplex ->

/ sbi n/ vxpl ex

| rwxr - Xxr-x 1 bin bin 13 Jan 3 15:53 /usr/shbin/vxprint ->

/ sbi n/ vxprint

| rwxr-Xxr-x 1 bin bin 15 Jan 3 15:53 /usr/sbin/vxrecover ->
/ sbi n/ vxrecover

| rwxr - Xxr-x 1 bin bin 16 Jan 3 15:53 /usr/sbhin/vxrel ayout ->
/ sbi n/ vxr el ayout

| rwxr - Xxr-x 1 root sys 27 Dec 9 01:34 /usr/sbin/vxrestore ->
[fusr/ | bin/fs/vxfs/vxrestore

| rwxr-Xxr-x 1 bin bin 10 Jan 3 15:53 /usr/sbin/vxsd ->

/ sbin/vxsd

-r-Xr-Xr-x 1 bin bi n 106496 Nov 1 21:25 /usr/sbhin/vxstat
-r-Xr-Xr-x 1 bin bin 102400 Nov 1 21:27 /usr/sbin/vxtask
-r-Xr-Xr-x 1 bin bin 139264 Nov 1 21:20 /usr/shin/vxtrace
-r-Xr-Xr-x 1 bin bi n 2418 Cct 12 15:59 /usr/sbin/vxvntonvert

| rwxr-xr-x 1 bin bi n 11 Jan 3 15:53 /usr/sbin/vxvol ->

/ sbi n/ vxvol

# 11 /etc/vx/bin/*

| rwxr - Xxr-x 1 bin bin 13 Jan 3 15:53 /etc/vx/bin/egettxt ->
/ sbi n/ egett xt

-r-Xr-Xr-x 1 bin bi n 28672 Nov 1 21:21 /etc/vx/bin/strtovoff
-r-Xr-Xr-x 1 bin bin 16384 Nov 1 21:58 /etc/vx/bin/vxbadcxcld
-r-Xr-Xr-x 1 bin bi n 16384 Nov 1 21:58 /etc/vx/bin/vxbaddxcld
-r-Xr-Xr-x 1 bin bin 16384 Nov 1 21:21 /etc/vx/bin/vxbbdir
-r-Xr-Xr-x 1 bin bin 5283 Nov 1 21:58 /etc/vx/bin/vxbootsetup
-r-Xr-Xxr-x 1 bin bin 1298 Cct 12 16:15 /etc/vx/bin/vxcap-I|vnpart
-r-Xr-Xr-x 1 bin bin 5030 COct 12 16:15 /etc/vx/bin/vxcap-1lvnvo
-r-Xr-Xr-x 1 bin bin 20480 Nov 1 21:23 /etc/vx/bin/vxcheckda
-r-Xr-Xr-x 1 bin bin 12288 Nov 1 21:24 /etc/vx/bin/vxchk4age
-r-Xr-Xr-x 1 bin bin 12288 Nov 1 21:24 /etc/vx/bin/vxchk4badbl ks
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n/ vxchksym i nks
n/ vxckdi skrm
n/ vxcl ust adm
n/ vxcl ustd
n/vxcntrllist
n/ vxcommon

n/ vxcvm agent
n/ vxcxcl d

n/ vxdevl i st

n/ vxdi skrm

n/ vxdi skset up
n/ vxdi skunset up
n/ vxdnpdi s

n/ vxdnmpen

n/ vxdxcl d

n/ vxedvt oc

n/ vxevac

n/ vxhpcap

n/ vxi sl vm

n/ vxl di skend
n/ vxl vmencap
n/ vxl vivgl i st
n/ vxmrror

n/ vxnkvt oc

n/ vxnewdmane
n/ vxpar s

n/ vxpfto

n/ vxprtvtoc
n/ vxr 5check
n/ vxr5vrfy

n/ vxr dvt oc

n/ vxreattach
n/ vxrel ocd

n/ vxresize

n/ vxresync

n/ vxr oot

n/ vxset up

n/ vxspare

n/ vxspar echeck
n/ vxstartup
n/ vxt agi nfo
n/ vxunr el oc
n/ vxunr oot

n/ vxviboot
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Commands Overview

Disk Operations

Initialize disk

If LVM headers exist, pvr enove them (may have to
pvcreate —f first).

vxdi skadm(good for setup and other things) or use

vxdi skadd c1t 1dO.

vxdi sk |ist (listsdisks, specify disk to see disk header).
To remove disk from VM control

vxdi skunset up c1t 1dO.

List disks [header]

vxdi sk 1ist [disknane]

Disk Group Operations

Create disk group vxdg init nanmedg di skO1=c1t1dO di sk02 ...
List disk groups vxdg list ([namedg] for moreinfo)
Add disk to group vxdg —g nanedg adddi sk di skO1=c1t1d0 disk02 ...
Remove disk from group vxdg —g namedg rndi sk di sk01
Deport disk group vxdg deport nanmedg
Import disk group vxdg inport namedg
(may then haveto vxrecover —g nanmedg -sb)
Destroy disk group vxdg destroy nanedg
See free space vxassi st —g nanmedg maxsize [layout= ...]

Volume Operations

Create avolume

vxassi st —g nanedg nake vol nane size
| ayout =f or mat di skO1 di sk02 ...

Remove avolume

vxedit —g namedg [-rf] rmvol nanme

Rename avolume

vxedit —g nanmedg renane vol nane newol nane

Resize avolume

vxassi st —g nanedg growt o[ by] vol nane
new engt h[ | engt hchange]

can also use shri nkt o[ by]
or usevxr esi ze to do thefile system as well

Start/stop volumes

vxvol —g nanedg start[stop] vol nanme

vxvol —-g nanedg startall [stopall (becareful)]
vXrecover —sn vol nane

Move volume to another
disk

vxassi st —g nanedg nove vol nane !di skO1 di sk02

Change layout:
add another stripe column
add mirror
remove mirror

vxassi st —g nanedg rel ayout vol nanme ncol =. ..
vxassi st —g nanedg mrror vol nane

vxpl ex di s <pl exname> O
vxpl ex —o rmdis <pl exnane> to remove plex aswell

Snapshot avolume

vxassi st —g nanedg snapstart vol nane
vxassi st —g nanedg snapshot vol name newol nane

Add log to avolume

vxassi st —g nanedg addl og vol nanme [all oc=di sk ..]

Remove log vxplex -g namedg -o rmdis vol nane
Evacuate disk vxevac —g nanedg <frondi sk> <todi sk>
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Plex Operations

Create aplex vxmake —g namedg pl ex pl exnane sd=subdi sknane
Associateaplexto avol vxpl ex —g namedg att vol name pl exnane
Dis-associate a plex vxpl ex dis plexnane

Remove a plex

vxedit —g namedg rm pl exnane

List al plexes

vxprint —lp

Detach aplex

vxpl ex —g nanmedg det pl exnane

Subdisk Operations

Create a subdisk

vxmake —g namedg sd sdnane di sk, offset,length

Remove a subdisk

vxedit —g namedg rm sdnane

Associate a subdisk to avol

vxsd assoc pl exnane sdnane

Dis-associate a subdisk

vxsd di s sdnane

Join subdisk vxsd join sdl sd2 newsdnane
Recovery

Save config datato file vxprint (-g nanedg) -Qqmhr > file
Look at dump [ after you' ve rebuilt rootdg]

Restore config

cat file | vxprint —-d - -ht
vxmake —g nanmedg —-d file

vxvol start vol nane

Plex attach, raid5 subdisk
recovery, resync

vXrecover or VXp| ex att

Start volume vxvol (-f) start vol nane
Set plex states vxnmend fix (clean|active|stale|enpty) plex
Initialise avolume vxvol init (active|clean|enable) vol nane
Re-attaching afailed disk vxdct!l enabl e _ _ _

vxdg -g nanedg -k adddisk fail eddi sknane=cnt ndn

vXrecover -g nanedg -s fail eddisknane
/ et c/ vx/ bi n/ vxboot set up fail eddi sknane

Non-VM boot disk failure
where rootdg is on other
disk(s)

Replace boot disk
Install OS
Install VXVM (don't dovxi nstal |)

Add license keys
rm/etc/vx/reconfig.d/state.d/install-db
vxi od set 10

vxconfi g —d (ie. runin disabled mode)

vxdct! init hostnane (creates/ et c/vx/ vol boot)
vxdct| enable
Reboot

Rootdg disk failure where Repl ace boot di sk

rootdg has only the one disk | ! nstall CS

but all other dg's are OK | nstall VxVM

u g vxi nstal |

Reboot

Dynamic Multipathing (DM P)

Show all controllers

vxdnpadm listctlr all

Enable/disable controller

vxdnpadm enabl e[ di sabl e] ctlr=.....

Stop & restart vxconfigd

vxconfigd —k

Disable/enable vxconfigd

vxconfigd —k —m di sabl e[ enabl €]
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Turn on logging [to afil€] vxconfigd —k [-x logfile=/tnp/log] —x 1 (up to 9)

To redo vxinstall touch /etc/vx/reconfig.d/state.d/install-db
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Additional information

VERITAS Volume Manager 3.1 Administrator’s Guide 11.i
http://www.docs.hp.com/hpux/onlinedocs/B7961-90002/B 7961-90002.html

VERITAS Volume Manager 3.1 Migration Guide:
http://www.docs.hp.com/hpux/onlinedocs/B7961-90017/B7961-90017.html

WTEC JFS/VXFS Web Site:
http://wtec.cup.hp.com/~hpux/fs'vxvm.htm (HPinternal)

VxVM-Training Module 0-10:
http://hpuxse.cup.hp.com/Training/11i/200/Veritas’VXVM _3.1 (HPinternal)

Upgrade Scenarios.
http://wtec.cup.hp.com/~hpux/fs'VxVM/upgrade process.htm (HPinternal)

DMP and EMC Power Path Exclusive Use Support:

http://wtec.cup.hp.com/~hpux/fVxVM/dmp _and emc power path exclusive.htm (HP
internal)

New Features of VxVM 3.11 for DMP:
http://seer.support.veritas.com/docs/235981.htm (non HP)

VXVM Internals:
http://hpuxse.cup.hp.com/Training/11i/400/V eritas’VXVM_3.1/Vm internals.pdf (HPinternal)

PDF document overview:
http://ftp.support.veritas.com/pub/support/products/VVolumeManager UNIX/ (non HP)

Integrating VERITAS Volume Manager (VxVM) with MC/ServiceGuard A.11.009:
http://docs.hp.com/hpux/onlinedocs/B3936-90048/B3936-90048.html

®
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http://seer.support.veritas.com/docs/235981.htm
http://hpuxse.cup.hp.com/Training/11i/400/Veritas/VxVM_3.1/Vm_internals.pdf
http://ftp.support.veritas.com/pub/support/products/VolumeManager_UNIX/
http://docs.hp.com/hpux/onlinedocs/B3936-90048/B3936-90048.html
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