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Preface

Introduction

This do%ment provides information on installing and initializing the VERITAS® Volume Manager
(VXVM ™) and the VERITAS Enterprise Administrator® (VEA®) graphical user interface. This
document also contains information on how to upgrade to the current release of VXVM.

Audience
This guide is for system administrators who configure and maintain UNIX systems with VxXVM,

and assumes that you have:
[1An understanding of system administration.
1A working knowledge of the UNIX operating system.

1A general understanding of file systems.

Organization
This guide is organized with the following chapters:
[Introduction
[installing VERITAS Volume Manager

[ IMoving Volumes onto Partitions - Example
For information about technical support, product licensing, software updates, and other useful
links, see the section called “Getting Help” on page ix.
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Conventions

Conventions

The following table describes the typographic conventions used in this guide.

(bold and italic)

Typeface Usage Examples

monospace Computer output, file contents, files, | Read tunables from the
directories, software elements such | Zetc/vx/tunefstab file.
as command options, function See the 1s(1) manual page for more
names, and parameters information.

italic New terms, book titles, emphasis, See the User’s Guide for details.
variables to be replaced by aname | The variable ncsize determines the value
or value of...

monospace User input; the “#” symbol indicates | #mount -F vxfs /h/filesys

(bold) a command prompt

monospace Variables to be replaced by aname | #mount -F fstype mount_point

or value in user input

Symbol Usage Examples

% C shell prompt

$ Bourne/Korn/Bash shell prompt

# Superuser prompt (all shells)

\ Continued input on the following #mount -F vxfs \
line /h/Ffilesys

0 In a command synopsis, brackets Is [-a]

indicates an optional argument

In a command synopsis, a vertical
bar separates mutually exclusive
arguments

mount [suid|nosuid ]

Note “Dynamic Disk Groups" were formerly known as "Disk Groups." They are still sometimes
referred to as "Disk Groups" in documentation, menu displays, and the CLI.

> i

VERITAS Volume Manager Installation Guide



Getting Help

Getting Help

If you have any comments or problems with VERITAS products, contact VERITAS Technical
Support:

[1U.S. and Canadian Customers: 1-800-342-0652
[ linternational Customers: +1 (650) 527-8555

[ Email: support@veritas.com

For license information (U.S. and Canadian Customers):
[IPhone: 1-925-931-2464

[ 1Email: license@veritas.com

[JFax: 1-925-931-2487

For software updates:

[ Email: swupdate@veritas.com

For information on purchasing VERITAS products:
[IPhone: 1-800-258-UNIX (1-800-258-8649) or 1-650-527-8000
[ IEmail: vx-sales@veritas.com

For additional technical support information, such as TechNotes, product alerts, and hardware
compatibility lists, visit the VERITAS Technical Support Web site at:

[ http://support.veritas.com
For additional information about VERITAS and VERITAS products, visit the Web site at:

[ http://www.veritas.com

Downloading and Running VRTSexplorer

If you have access to the Internet, you can use the VRTSexplorer program to assist Technical
Support in diagnosing the cause of your problem. Refer to the README file in the support
directory on the VERITAS Installation CD, and the VERITAS Volume Manager Release Notes for
information on using the VRTSexplorer program.

Preface ix —


http://support.veritas.com
http://www.veritas.com

Getting Help

- X VERITAS Volume Manager Installation Guide



Introduction 1

This manual explains how to install (or initialize) VERITAS Volume Manager (VxVM). Although
terms and basic concepts are introduced in this manual, refer to the VERITAS Volume Manager
Administrator’s Guide for more details.

After completing installation, there will be three utilities you can use: the Command Line Interface
(CL1I), the vxdiskadm menu, and the VERITAS Enterprise Administrator (VEA) interface. These
utilities are explained in more detail in the VERITAS Volume Manager Administrator’s Guide.

Where to Go Next

If you are a new VERITAS user, go to “VxVM Basics”.

If you have used VERITAS Volume Manager products before, refer to “Pre-installation
Instructions” on page 5.

If you are upgrading VXVM, go to “Upgrading to VxVM Release 3.5” on page 53.

VXVM Basics

This section introduces the basic features of VXVVM. If you are a new user, read the following brief
descriptions before proceeding. Details of the features are described in the VERITAS Volume
Manager Administrator’s Guide.

Easier Storage Management

VxVM is a storage management subsystem that allows you to manage physical disks as logical
devices, which do not have the limitations that physical disks do.

VxVM enhances data storage management by controlling these aspects:
[ 1space—allocation and use
[Iperformance— enhanced data delivery

[ Idata availability—continuous operation and multisystem access




VxVM Basics

[ Idevice installation—centralized and optimized support

[ ystem—multisystem support and monitoring of private/shared systems

Physical Disks

A physical disk is the basic storage device (media) where the data is ultimately stored. A physical
disk can be divided into one or more partitions, also known as slices.

When placed under VxVM control, a physical disk transforms to a virtual disk, or a volume that
can be easier to monitor.

The VxVM Connection

The connection between physical objects and VXVM objects is made when you place a physical
disk under VxVM control.

VXV M creates virtual objects and makes logical connections between the objects. The virtual
objects are then used by VXVM to perform storage management tasks.

VXVM objects include the following:
VM Disks

[IDisk Groups

[ ISubdisks

[ Plexes

[ 1Volumes

VM Disks
VM Disk Example

Physical VM Disk

When active, the VM disk is associated with an underlying physical disk. VXVM logical objects
map to physical objects and store data on stable storage.
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VxVM Basics

A VM disk typically includes a public region and a private region. The public region on a physical
disk is a region managed by VxVM and contains available space that is used for allocating
subdisks. The private region contains VxVM internal configuration information.

Disk Groups

A VxVM volume is a logical object. VXVM creates other objects that you can operate, control,
monitor, and query to optimize storage management.

To configure and maintain a volume for use, VXVM places physical disks under its control and
collects the disk space into disk groups. A disk group is a collection of claimed disks organized into
logical volumes. VxVM then allocates the space on those disks to logical volumes.

A disk group is a collection of VxVM disks that share a common configuration. A disk group
configuration is a set of records with detailed information about related VxVM objects, their
attributes, and their connections. The default disk group is rootdg (the root disk group).

You can create additional disk groups as necessary. Disk groups allow you to group disks into
logical collections. A disk group and its components can be moved as a unit from one host machine
to another.

Volumes are created within a disk group. A given volume must be configured from disks in the
same disk group.

Subdisks

Subdisk Example

VM Disk with One Subdisk Subdisk

disk01

Subdisks are the smallest unit of storage in VXVM. They are like partitions on a physical disk and
are used to build plexes.

Chapter 1, Introduction 3 -



VxVM Basics

Plexes
Plex with Two Subdisks
Plex
disk01-01 disk01-01 ||
disk01-02 disk01-02 Subdisks
disk01

vol01-01

VxVM uses subdisks to build virtual objects called plexes (or mirrors). A plex consists of one or
more subdisks located on one or more physical disks.

Volumes

Volume with One Plex

Volume

diskOl-Oﬂ Subdisk

Plex vol01-01
vol01

VxVM allows you to manage physical disks as logical devices called volumes. A volume is a
logical device that appears to applications, databases, and file systems like a physical disk device,
but does not have the physical limitations of a physical disk device. A volume is not restricted to a
particular disk or a specific area of a disk.

Storage Layouts

Different volume layouts each provide different levels of storage service. A volume layout can be
configured and reconfigured to match particular levels of desired storage service.

[ 1Concatenation and spanning
[_1Striping (RAID-0)

[ Mirroring (RAID-1)

[ Mirroring plus striping
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[ 1Striping plus mirroring
[ IRAID-5 (striping with parity)

Arrays

A disk array is a collection of disks that appears to the system as one or more volumes.

Data is spread across several disks within an array, which allows the disks to share 1/O operations.
The use of multiple disks for 1/0 improves 1/O performance by increasing the data transfer speed
and the overall throughput for the array.

Pre-installation Instructions

New VERITAS Product Distribution Method

The VERITAS products CD has an automated installation and licensing procedure that allows you
to install packages using an Installation Menu rather than installing from the command line.
VERITAS has also introduced a website from which you can quickly and easily obtain a license
key for the prodcuts that you have purchased. The VERITAS Storage Solutions 3.5 Product License
and Installation Guide, included as the liner notes with the VERITAS product CD, provides
complete information. You should review the VERITAS Storage Solutions 3.5 Product License and
Installation Guide before installing VXVM..

Verify Disk Space Requirements

The following table indicates the suggested minimum space allowances for each package.

Package Contents Size
VRTSvxvm Driver and Utilities 59 MB
VRTSvlic Licensing Utilities 2MB
VRTSvmman Manual Pages 1MB
VRTSvmdoc Documentation 30 MB
VRTSob, VEA Service 33MB
VRTSobgui VEA Administrator
~—
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Package Contents Size
VRTSvmpro VxVM Provider for VEA 5MB
VRTSfspro VxVM Provider for VEA 8.5MB

The following table shows the approximate breakdown of the space requirements for each package
against each file system (assuming the packages are installed in their default locations).

Package / Jusr /opt
VRTSvxvm 27 MB 32 MB 0
VRTSvlic 0 1MB 1MB
VRTSvmman 0 0 1MB
VRTSvmdoc 0 0 30 MB
VRTSvmpro 0 0 5 MB
VRTSfspro 0 0 8.5 MB
VRTSob, VRTSobgui 33 MB

Note VERITAS also offers VERITAS Mapping Services Application, VXMS. This is a set of
shared libraries that offers developers of data storage management applications a common
set of tools to provide data mapping into their storage management products. VXMS is
intended for both VERITAS and third party product development. There are no end user
features of VXMS, and it is not to be sold as a stand-alone product. Instead, it will be
licensed within other software applications. Please contact your VERITAS Sales
Representative for further information.

Set the PATH and MANPATH Variables

Most of the commands used in the installation are in the Zusr/sbin directory or /sbin
directory. You should add these directories to your PATH environment variable, making sure that
/usr/sbin precedes /sbin in the path.
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Similarly, set the path of your MANPATH environment variable to include /opt/VRTS/man.
Examples:
If you are using a shell such as sh or ksh, use the following commands:

$ PATH=/usr/sbin:/sbin:/opt/VRTS/bin:/etc/vx/bin:\
/usr/lib/vxvm/bin:$PATH

$ export PATH

$ MANPATH=/0pt/VRTS/man :$MANPATH

$ export MANPATH

If you are using a shell such as csh or tcsh, use the following commands:

% setenv PATH /usr/sbin:/sbin:/opt/VRTS/bin:/etc/vx/bin:\
/usr/lib/vxvm/bin:$PATH
% setenv MANPATH /opt/VRTS/man:$MANPATH

Verify Directories and Permissions

If any of the documentation, developer kit, or manual page packages are to be installed, the
directory Zopt must exist and be writable. Also, Zopt must not be a symbolic link. This is
because the volumes not temporarily converted by the upgrade_start will be unavailable
during the upgrade process. If you have a symbolic link from Zopt to one of the unconverted
volumes, the symbolic link will not function during the upgrade and items in Zopt will not be
installed.

Product Licensing

The VERITAS Volume Manager is a licensed product. Before you install VxVM, obtain a license
key from VERITAS. If you have a temporary license key, you must obtain a permanent license key
when you purchase the product. A License Key Request Form (LKRF) is included in the product
package. The LKRF has all the information required to establish a user account on the VERITAS
vLicense™ website and generate your license key. If you do not receive a License Key Request
Form, contact your sales representative, or send an email with your sales order number to
license@veritas.com.

To obtain a product license, use the vLicense website (see below) or complete the License Key
Request Form, including your system’s host ID and model type. Sign and date the completed form
and fax it to VERITAS. You will receive a license key by email within a few business days. Retain
the License Key Request Form for your records.

Using the VERITAS vLicense Website to Obtain a License

You can access the vLicense website at:
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http://www.veritas.com/vlicense

To obtain a license from the website, provide the following information shown on the License Key
Request Form:

[—_1Your customer number

[_1Your order number

[_1Your serial number

To determine the host ID of your system, enter:
# hostid

To determine the machine type, enter:
# uname -i

After receiving a license key, record the number somewhere other than on the system where it is
installed so that you can access it if the system becomes inoperable or the product requires
reinstallation.

During the installation procedure, you must enter a license key. If you are replacing a temporary
license with a permanent license, follow the instructions that accompany the license key to replace
the old license with the new one.

The VERITAS licensing commands are provided in the software package VRTSvlic. The
VRTSvlic package must be installed for the licensing process to work.

If you have any questions concerning licensing, contact VERITAS at the license information
numbers listed under “Getting Help” on page ix.

Add or Upgrade Licenses

VxVM 3.5 introduces a new licensing package, VRTSv I i c, that is common to all new VERITAS
products. The VRTSv I i c package replaces the functionality of the VRTS1 i c package that was
used in VXVM 3.2 and earlier releases. The following table lists equivalency between licensing
commands in VRTSHic and VRTSvlic:

VRTSIlic command VRTSvlic command Description
vxlicense -c vxlicinst Installs a license.
vxlicense -p vxlicrep Reports installed licenses.
vxlicense -t vxlictest Tests a license.
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Any existing valid VXVM license keys are accepted for backward compatibility on upgrading to
VxVM 3.5. The new licensing package silently converts the old key to a new value. However, you
may need to obtain additional licenses for features that are new in VxVVM 3.5. You should retain the
old VRTS1 i c package on your system if it is required by any installed VERITAS products other
than VxVM. If you choose to remove the VRTS 1 1 ¢ package to free up disk space, this does not
delete the existing license key files.

If you are upgrading to VxVM 3.5 and have not yet added the VRTSv 1 i c package to your system,
you can use the following commands to view the currently installed licenses:

# vxlicense -p
# /usr/lib/vxvm/bin/vxliccheck -pv

If you need to add new licenses to support features in VxVM 3.5, you must add the new licensing
package, VRTSvI ic, as described in the sections on upgrading VxVM in the chapter “Installing
VERITAS Volume Manager” on page 17.

After the VRTSv I i c package has been installed, you can view the currently installed licenses (for
both VRTSIic and VRTSvI ic) with the following command:

# vxlicrep

To add new licenses to VxVM and to other VERITAS products that use the VRTSv 1 1 c package
for licensing, enter the following command:

# vxlicinst

For any installed VERITAS products that use the VRTS1 i c package for licensing, use the
following command to add new licenses:

# vxlicense -c

For more information about the new licensing commands in the VRTSv 1 i c package, refer to the
vxlicinst(l), vxlicrep(l) and vxlictest(1l) manual pages.
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Take a Disk Inventory

Disk Types

Decide which disks you want to place under VxVM control. The other disks in your configuration
will not be affected. There are two types of disks:

[ 1Encapsulated disks—Data in all existing file systems and partitions on the disk are preserved
while running the vxinstal l program.

[ Initialized disks—Data on the disks are removed while running the vxinstal I program.

Boot Disk

You cannot grow or shrink any volume associated with an encapsulated boot disk (rootvol,
usr, var, opt, swapvol, etc.) because these map to a physical underlying partition on the
disk and must be contiguous.

Verify Disk Contents

Verify the disk contents. Answer the following questions and list the data for your convenience.

1. Make sure you are aware of the contents of each disk. Determine which disks can be
encapsulated (data is preserved) or initialized (data is removed).

2. Do you want to place the system root disk under VXVVM control? (This is necessary in the case
of a one-disk system or when you wish to mirror the root disk.)

3. Do you want to either encapsulate or initialize all disks on a controller together? Identify the
controllers.
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4. ldentify the disks to encapsulate, initialize, or to be excluded in the following table.

Disk ID Encapsulate, Initialize, Exclude

5. Verify that the disks to be managed by VxVM have two free partitions and a small amount of
free space (2048 sectors).

The free space must be at the beginning or end of the disk and must not belong to a partition.
This space is used for storing disk group configurations and a disk label that ensures VxVM
can identify the disk, even if it is moved to a different address or controller. It is also used to
keep track of disk configuration and to ensure correct recovery. VxVM allocates
approximately 2048 sectors from each disk for the disk group configurations and the disk
label. This space is sufficient to handle normal disk group configurations for up to
approximately 100 disks.

The boot disk is a special case. If no other space is available, VXVM attempts to allocate space
usually reserved for swap by shrinking the swap partition. This process is known as swap
relocation and, if necessary, happens automatically during root disk encapsulation.

Note Although it is possible to put disks with no free space under VVxVVM control, this is only used
as a migration strategy. Many VXVM capabilities based on disk identity are available only
for disks with the required free space. See the vxdisk(1M) manual page for information on
the nopriv disk type.

6. If you are encapsulating the boot (root) disk:

a. Before encapsulating your boot disk, set the EEPROM variable use-nvramrc? to true
to take advantage of VxVM boot disk aliases to identify the mirror of the boot disk if a
replacement is needed. If this variable is set to Fal se, you must determine which disks
are bootable yourself. Set this variable to true as follows:

eeprom “use-nvramrc?=true”

b. Use the prtvtoc(1M) command to record the layout of the partitions on the
unencapsulated boot disk (/dev/rdsk/c0t0d0s2 in this example):
# prtvtoc /dev/rdsk/cOt0d0Os2
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C.

Record the output from this command for future reference.

To encapsulate the boot disk, tag the swap partition as swap so that it is possible to dump
to that partition later.

Note If the path to an aliased boot device is different from the path in the /devices directory,

aliases may not function correctly. This might happen if the pathname is incorrectly entered
at the command line, or if the device’s pathname changes at a later date.

7.

If you have disks that will be encapsulated, they must meet the following criteria:

contain the required minimum free space (2048 sectors)

contain an s2 slice that represents the full disk—this s2 slice cannot contain a file system
at the beginning or at the end of the disk

contain two free partitions

8. DMP considerations:

If your system uses Sun’s AP software, this release of VxXVM requires an AP upgrade and
a Solaris patch. See “DMP and Alternate Pathing” on page 13.

If you are upgrading from VxVM 3.1 or an older version, DMP is automatically enabled
in VXVM 3.5. You can use vxinstal l or vxdiskadm to prevent DMP, if you choose.

If you are upgrading from VxVM 3.1.1, and you had prevented or suppressed DMP,
VXVM 3.5 retains your DMP setting. Your new installation will have DMP prevented or
suppressed. Use vxinstal I option #3 to enable DMP if you choose.

Hot-Relocation

Hot-relocation automatically restores redundancy and access to mirrored and RAID-5 volumes
when a disk fails. This is done by relocating the affected subdisks to disks designated as spares
and/or free space in the same disk group.

The hot-relocation feature is enabled by default. The associated daemon, vxrelocd, is
automatically started during system startup.

Follow these recommendations:

1.

Leave the VXVM hot-relocation feature enabled to detect disk failures automatically. It will
notify you of the nature of the failure, attempt to relocate any affected subdisks that are
redundant, and initiate recovery procedures.

Configure at least one hot-relocation spare disk in each disk group. This will allow sufficient
space for relocation in the event of a failure.
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If you decide to disable hot-relocation, prevent vxrelocd from running after you load the VXVM
software. See “Disabling Hot-Relocation” on page 73 for details.

Solaris Patches for VxVM

VxVM requires Solaris patches to work properly. See “Important Software Patch Information” on
page 18 for details about required patches.

VERITAS Enterprise Administrator (VEA)

For a machine to be administered by VEA, the following software must be installed and running:
[ISolaris 2.6 or higher.

Note To install VEA on Solaris 2.6, 7, or 8, you must download and install the appropriate JAVA
1.3.1 patches for Solaris 2.6, 7, or 8 from

http://java.sun.com/j2se/1.3/install-solaris-patches.html

[ IVERITAS Volume Manager Release 3.5. The vxconfigd and VEA service (vxsvc) must
be running on the machine to be administered.

[_1The VEA server. See “Setting Up and Starting VEA” on page 45 on how to install the server.

[1If a VERITAS Storage Administrator (VMSA) package is installed on the machine, refer to
“VMSA and VEA Co-Existence” on page 45 before installing the new GUI.

A5x00 Devices

Whether or not you have A5x00 devices connected to your system, you must add the Solaris
patches, shown in “Solaris Patches for VXVM” on page 18, to this release of VxVM. If you have
A5x00 devices attached to your system, you need this patch to use them; if you don’t have A5x00

devices attached to your system, you still need the patches because they are used in the process of
discovering whether such devices exist.

DMP and Alternate Pathing

VxVM 3.5 allows Dynamic Multipathing (DMP) to co-exist with Sun’s Alternate Pathing (AP)
software. If your system uses Sun’s AP software, this release of VxVM requires AP version 2.3.1
and Sun patch 110722 (latest version). Upgrade AP to 2.3.1 as described in “Installing or
Upgrading VXVM with Alternate Pathing Enabled” on page 20. Then install the patch before

installing or upgrading to this release of VXVM. See “Solaris Patches for VxVM” on page 18 for
patch information.

B N4
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Cluster Environment Requirements

DMP is described in more detail in the VERITAS Volume Manager Administrator’s Guide.

Use the new interfaces provided through the utilities vxinstal I and vxdiskadm to prevent
DMP from multipathing certain or all devices connected to the system. These interfaces can also be
used to suppress devices from VxXVM.

Claiming Devices in the SENA Category

The A5x00 disk arrays will be claimed by DMP under the SENA category only if the required
libraries are present on the system at the time of installation/upgrade of VXVM.

These libraries are present by default on Solaris 8. For Solaris 2.6 and Solaris 7, see “Solaris
Patches for VxVVM”to find the appropriate patch. These patches must be installed before installing
or upgrading VxVM.

Cluster Environment Requirements

If your configuration has a cluster, which is a set of hosts that share a set of disks, follow these
steps:

1. Obtain a license for the optional VXVM cluster feature from your Customer Support channel.

2. Decide where to place the rootdg disk group for each node in the cluster. A system using
VXVM has one or more disk groups, including the rootdg. The rootdg must exist, and it
cannot be shared between systems. At least one disk must exist within the rootdg while
VXVM is running.

3. Decide on the layout of shared disk groups. There may be one or more shared disk groups.
Determine how many you wish to use.

4. If you plan to use Dirty Region Logging (DRL) with VXVM in a cluster, leave a small amount
of space on the disk for these logs. The log size is proportional to the volume size and the
number of nodes. Each log has one recovery map plus one active map per node.

For a two-gigabyte volume in a two-node cluster, a log size of three blocks (one block per
map) is sufficient. For every additional two gigabytes of volume size, the log size increases by
approximately one block per map (for example, a four-gigabyte volume with two nodes has a
log size of six blocks) up to a maximum of 96 blocks. For larger volumes, DRL changes the
log granularity to accommodate the increased size without exceeding the maximum log size. A
four-node cluster requires larger logs.

5. Refer to the VERITAS Volume Manager Administrator’s Guide for more information on DRL.
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Set up your SAN Configuration

If you have a SAN configuration, follow these general guidelines before you install VXVM.
[_1You must place at least one disk into the rootdg.

C11ifisome disks in your SAN will not be under VXVM control, create a file called
/etc/vx/cntris._exclude or Zetc/vx/disks.exclude. (See “Running the
vxinstall Program” on page 24 for more information.)

Adding Disks After Installation

Disks that are not initially placed under VxVVM control by the vxinstal I program can be added
later using another VxVM interface (such as the VEA or the vxdiskadm program).
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Installing VERITAS Volume Manager 2

This section describes how to install and set up VERITAS Volume Manager (VxVM) and
VERITAS Enterprise Administrator (VEA). This also describes how to upgrade an existing version
of VxVM and VMSA. Installation or upgrade and setup consists of the following procedures:

[ IVxVM installation - see “Installation and Upgrade Overview” on page 17
[ IVxVM upgrade - see “Upgrading to VxVM Release 3.5” on page 53

[ IVxVM configuration and setup

[ IVEA setup

[ 1Shared disk setup (for cluster environments only)

[ 1Removing VxVM

Note Only users with superuser privileges can install and initialize VxVM and VEA.

Installation and Upgrade Overview

Note The VERITAS products CD has an automated installation and licensing procedure that
allows you to install packages using an Installation Menu rather than installing from the
command line. For more information, refer to “Installing VxVM Using the Installation
Menu” on page 23, and the VERITAS Storage Solutions 3.5 Product License and Installation
Guide, included as the liner notes with the VERITAS product CD.

1. Forinstallations and upgrades, install the required patches. Refer to “Important Software Patch
Information” on page 18.

2. For installations and upgrades, you may need to upgrade Sun’s Alternate Pathing (AP) driver
to version 2.3.1. Refer to “Installing or Upgrading VxXVM with Alternate Pathing Enabled” on
page 20.

3. For new installations, load the software packages onto the system to be administered as
described in the section “Loading the Software from CD-ROM” on page 20.
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4. For upgrades, you need to determine if your root disk is encapsulated, as this determines which
upgrade process you should use. See “Upgrading to VXVM Release 3.5” for more information.

5. For new installations, install VxVM as described in “Running the vxinstall Program” on
page 24.

6. Setup and start VEA as described in “Setting Up and Starting VEA” on page 45.

7. Ifyouare planning to use VxVM in a cluster environment, follow the instructions in “Enabling
Cluster Support in VXVM (Optional)” on page 49.

8. After installation, add any disk arrays that are unsupported by VERITAS to the JBOD category
as described in the section “Hot-Relocation Guidelines” on page 73.

Important Software Patch Information

Caution Please read this section completely before you install VERITAS Volume Manager
(VxVM) 3.5. You must reboot your system after installing these patches.

Solaris Patches for VxVM

Caution Do not install VXVM until you have installed the following mandatory patches. The
patches must be installed on your system for VxVM to work properly.

Check for Existing Patches

Some required system patches may already be present in your operating system. To display a list of
patches that are already installed on your system, enter:

# showrev -p

For more information, see showrev(1M).

Download Required Patches

If the patches shown in the required list are not already installed, go to http://sunsolve.Sun.com to
download them. You need to install the appropriate patches and then reboot.
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DISCLAIMER: Patch version and information is determined at the time of product release. For the
most current patch version and information, please contact your vendor.

Required Solaris Patches

For Solaris
Version

Sun Patch ID Number

Notes

Solaris 9

None

Solaris 8

1. SUNWSsan package
(see your vendor to
obtain)

2. 109529 (-06 or higher)
111413 (-06 or higher)

Regardless of whether you have an A5k drive
connected, you must install these A5k patches for
VxVM to function. You must install the SUNWsan
package and patch 109529 before installing patch
111413. You can then install VXVVM. This order of
these steps is important.

108827 (-19 or higher)

108528 (-14 or higher)

110722 (-01 or higher)

If you have Sun’s Alternate Pathing (AP), you must
install Solaris patch 110722-01 for VxXVM 3.5 to
co-exist with the AP driver version 2.3.1. However,
you must also upgrade AP. Please see “DMP and
Alternate Pathing” before installing VXVM.

Solaris 7

107473 (-07 or higher)

Regardless of whether you have an A5k drive
connected, you must install an A5k patch for VXVM
to function. You should install this patch before
installing VXVM.

110722 (-01 or higher)

If you have Sun’s Alternate Pathing (AP), you must
install Solaris patch 110722-01 for VXVM 3.5 to
co-exist with the AP driver version 2.3.1. However,
you must also upgrade AP. Please see “DMP and
Alternate Pathing” before installing VXVM.

106541 (-19 or higher)

If you are running Solaris 7, you must install Sun
patch ID 106541.

Solaris 2.6

110722 (-01 or higher)

If you have Sun’s Alternate Pathing (AP), you must
install Solaris patch 110722-01 for VXVM 3.5 to
co-exist with the AP driver version 2.3.1. However,
you must also upgrade AP. Please see “DMP and
Alternate Pathing” before installing VXVM.

105375 (-26 or higher)

Regardless of whether you have an A5k drive
connected, it is recommended that you install A5k
patch for VxVM to function. Install this patch before
installing VXVM.

105181 (-31 or higher)

Chapter 2, Installing VERITAS Volume Manager
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Installing or Upgrading VxVM with Alternate Pathing Enabled

Note If ‘patchadd -p' gives error as:
#patchadd -p | grep 111413
Jusr/sbin/patchadd[193]: PatchArrElem: subscript out of range, then please install the patch
108987-08 (or later).

Installing or Upgrading VxXVM with Alternate Pathing
Enabled

Dynamic Multipathing (DMP) on VxVM 3.5 co-exists with Sun’s Alternate Pathing (AP) driver
2.3.1. For VxXVM 3.5 to function, the DMP driver (vxdmp) must always be present on the system.
Upgrading to this version of VxVM automatically enables the DMP driver.

If you do not know which version of AP is installed, run the following command:
#pkginfo -1 SUNWapdv | grep VERSION

For VXVM to co-exist with AP successfully, you must upgrade AP before installing or upgrading to
VxVM 3.5.

If AP is installed and the AP version is prior to 2.3.1, installation is aborted and you are instructed
to upgrade your AP package to version 2.3.1.

Loading the Software from CD-ROM

The Packages

The VERITAS packages are found on the CD-ROM in the volume_manager/pkgs directory:.

CD-ROM Contents

[ IWRTSvxvm—VERITAS Volume Manager and Volume Replicator software.
[ IWRTSvIlic—VERITAS Licensing Utilities.

[ IWRTSvmdoc—online copies of VERITAS Volume Manager guides.

[ WRTSvrdoc—online copies of VERITAS Volume Replicator guides.

[ IWVRTSvmman—VxVM manual pages.

[ IWRTSob—VERITAS Enterprise Administrator Service

[ IWRTSobgui—VERITAS Enterprise Administrator
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[ WVRTSvmpro—VERITAS Virtual Disk Management Services Provider (required if you install
VRTSob and VRTSobgui)

[ WRTSFspro—VERITAS File System Provider (required even if you are not installing the
VERITAS File System software)

The following related packages are also in the volume_manager/pkgs directory, but are
installed by other VERITAS products:

[ WVRTSvrw—VERITAS Volume Replicator Web Console Package.
[ WVRTSweb—VERITAS Web GUI Common Web Server Package

Note The VxVM and VVR Release Notes are also contained on the CD-ROM.

Mounting the CD-ROM with Solaris Volume Management

Follow these steps. When a default response is displayed in parentheses, press Return to accept
that default.

1. Log in as superuser.

2. Insert the CD-ROM into a CD-ROM drive connected to your system.

Once the CD-ROM is inserted, the Solaris volume management software automatically
mounts the CD-ROM as /cdrom/CD_name.

3. After the CD-ROM is mounted, install the packages. Enter:

# cd /cdrom/volume_manager/pkgs

# pkgadd -d . VRTSvlic VRTSvxvm VRTSvmdoc VRTSvmman

# pkgadd -a ../scripts/VRTSobadmin -d . VRTSob VRTSobgui
# pkgadd -d . VRTSfspro VRTSvmpro

Note The order in which the packages are listed is significant. The VRTSv 1 i c package must be
listed first, followed by the VRTSvxvm package, then the remaining packages.

Removing Previous Licensing Packages

If you add the VRTSv I ic package and see the following message, you must first remove the
existing VRTSvlic package:

Current administration requires that a unique instance of the
<VRTSvlic> package be created. However, the maximum number of
instances of the package which may be supported at one time on the
same system has already been met.
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1.

3.

To de-install the old package, enter the following command:

# pkgrm VRTSlic

During de-install, if you see the following message, enter y:

WARNING: The VRTSvxvm package depends on the package currently
being removed. Dependency checking failed.
Do you want to continue with the removal of this package [y,n,?,q]

Use pkgadd to install the latest VRTSv I i c package.

Note VRTSvxvm does not lose its package dependency when the latest VRTSv I ic is installed

later in this process.

The system prints out a series of status messages as the installation progresses. No errors
should be reported, and the process takes about five minutes.

If the installed version of AP is earlier than 2.3.1, a warning appears and installation is aborted.

If AP 2.3.1 is installed on the system but Solaris patch 110722-01 or later is not installed, a
warning appears and installation is aborted.

Mounting the CD-ROM from the Command Line

If the Solaris volume management software is not available to mount the CD-ROM automatically,
mount the CD-ROM manually. The following instructions assume that your CD driver is on
controller 0.

When a default response is displayed in parentheses, press Return to accept that default.

Follow these steps:

1.

2.

Log in as superuser.
Insert the CD-ROM into a CD-ROM drive connected to your system.

To mount the CD-ROM manually, use the following command:
# mount -F hsfs -0 ro /dev/dsk/c0t6d0s2 /cdrom
where cOt6d0s?2 is the default address for the CD-ROM.

After the CD-ROM is mounted, use the following commands to install the packages:

# cd /cdrom/volume_manager/pkgs

# pkgadd -d . VRTSvlic VRTSvxvm VRTSvmdoc VRTSvmman

# pkgadd -a ../scripts/VRTSobadmin -d . VRTSob VRTSobgui
# pkgadd -d . VRTSfspro VRTSvmpro
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Note The order in which the packages are listed is significant. The VRTSvlic package must be
listed first, followed by the VRTSvxvm package, then the remaining packages.

If you added the VRTSv i c and see a message that says no changes were made to the system,
follow the instructions in “Removing Previous Licensing Packages” on page 21.

The system prints a series of status messages as the installation progresses. No errors should be
reported, and the process takes about five minutes.

If the AP version is prior to 2.3.1, a warning appears and installation is aborted.

If AP 2.3.1 is installed on the system, but the Solaris patch 110722-01 is not installed, a
warning appears and installation is aborted.

Installing VXVM Using the Installation Menu

You can install the VxVM Solaris products using an installation menu provided on CD1:
1. Putthe CD inthe CD-ROM drive.
2. Enter /cdrom/storage_solutions_solaris_3.5cd1l/installer and press Return.
Depending on whether the VRTSHic application is installed, one of the following is displayed:
- A message asking if you want to install VRTSHic
If it is not installed, follow the instructions for installation.
- The Product Status page, which shows:
- Products available for installation
- Whether a version of any of the products is currently installed
- Whether any of the installed products are licensed
- Options for operations you can initiate
3. Atthe prompt on the Product Status page, enter 1 to add a license key, and then press Return to begin.
At the next prompt, enter the license key and press Return.
5. At the Product Status page, enter 2 for the Installation Menu, and then press Return.
The Installation Menu is displayed.
6. At the Installation Menu, enter the number of the product you want to install, and then press Return.

The product installation begins automatically. When the operation finishes, the Installation Menu is
displayed again.
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Running the vxinstall Program

For new installations, use the vxinstal I command. This installation has two options, Quick and
Custom. See these sections for more information.

This section describes how to initialize VxVM using the vxinstal I program, which places all
specified disks under VxVM control. These disks are automatically placed in the default disk
group, rootdg.

Disks selected for configuration are encapsulated or initialized at the end of the vxinstall
procedure. If you quit vxinstal l before it initializes or encapsulates the disks, all disks are left
as they were before the vxinstal I program was started.

Required Reboots

The software initialization may require several reboots. You are usually asked for permission to
reboot when the reboots are needed. If you do not reboot, the initialization cannot complete. After
the first reboot, the initialization process takes control of the system until the installation is
complete.

Rootdg

You must initialize at least one disk into rootdg with the vxinstal l program. At least one disk
must remain in rootdg at all times while VxVVM is running.

Placing Disks in another Disk Group

To place some disks in another disk group, use VEA or the vxd i skadm program after completing
the vxinstall program. Refer to the VERITAS Volume Manager Administrator’s Guide for
information on how to create other disk groups for your disks.

Run the vxinstall Program

Initialize VxVM using the following procedure:

1. Log in as superuser.

2. ldentify controllers, disks and enclosures to exclude from being configured as VxVM devices

by the vxinstall and vxdiskadm utilities. If there are no devices to exclude, continue to
step 4.

Note These files do not exclude enclosures, controllers and disks from access by any other VxVM
commands. See the vxdiskadm(1M) manual pages for more information.
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If the vxinstal I program does not find any exclude files, it prompts you about each disk in
the system.

3. To exclude devices from VxVVM control, create or edit the Zetc/vx/cntrils.exclude,
/etc/vx/disks.exclude and Zetc/vx/enclr.exclude files. You can:

exclude one or more disks from VxVM control.
exclude all disks on certain controllers from VxVM control.

exclude all disks in specific enclosures from VXVM control.

Note

The vxinstal l and vxdiskadm utilities use the exc lude files to avoid configuring the
specified disks as VxVM devices. These files do not exclude disks from use by any other
VXVM commands.

The following section shows examples of each exclude file.

[1To exclude one or more disks from VxVM control, create or edit the
/etc/vx/disks.exclude file, and add the names of the disks to this file.

The following is an example of the contents of a disks.exclude file:
c0t1do

[1To exclude all disks on certain controllers from VxVM control, create or edit the
letc/vx/cntrls.exclude file, and add the names of the controllers to this file.

The following is an example of the contents of a cntrils._exclude file:

cO
cl

[_1To exclude all disks in specific enclosures from VxVM control, create or edit the
/etc/vx/enclr._exclude file, and add the names of the enclosures to this file.

The following is an example of the contents of an enclr.exclude file:

sena0
emcl

If these files exist on a system prior to upgrading to this release of VxVM, their effect will still
be visible. However, in release 3.1.1 of VxVM, a new set of interfaces has been added to the
utilities vxinstal l and vxdiskadm that can be used to hide devices from VxVM or
prevent them from being multipathed by DMP.

4. Start the vxinstall program. Type:

# vxinstall
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The vxinstal l program first runs the vx 1 icinst command to initialize the VXVM
license key file. The vxlicinst command displays licensing information and then prompts

you for a key. You must obtain and enter a valid key in order to proceed with the initialization.

Note The presence of certain hardware arrays (for example, A5x00) automatically generates a

key. The vxinstall program does not prompt for another key.

The vxinstal I program then examines all controllers attached to the system and lists them.
You are asked if you want to use enclosure-based naming. If you do not want to use
enclosure-based names, enter n, and proceed to step 9 on page 27.

Generating list of attached enclosures....

VxVM will use the following format to name disks on the host:
<enclosurename>_<diskno>

In the above format, <enclosurename> is the logical name of the

enclosure to which the disk belongs. VxVM assigns default enclosure

names which can be changed according to the user requirements.

Some examples would be:

hitachiO_2 - second disk detected in enclosure
“hitachiO”

enggdept_2 - second disk detected in enclosure
>enggdept’

dgcl_1 - First disk detected in enclosure “dgcl’

jbod_1 - First disk detected in the jbod category

For non-public loop disks (Ex. FC disks directly connected to the
host or through hubs), you could choose to use the c#t#d#s# naming
format.

Do you want to use enclosure based names for all disks ? [y,n,q,?]
(default: n) n

If you want to use enclosure-based names for the disks on the system, enter y. vxinstall
detects and displays a list of disk arrays connected to your system.

Volume Manager Installation
Menu: VolumeManager/Install

The Volume Manager has detected the following categories of storage
connected to your system:

Enclosures: encO01 sena0 senal sena3
sena4 senab
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Others: othersO
Do you want to rename the enclosures [y,n,q,?] (default: y) Y
7. Entery to assign a new name to the enclosures. This helps to identify their physical location.
Enclosure names cannot exceed 31 characters in length.
Rename an enclosure

Menu: VolumeManager/Install/Rename enclosure

Enter an enclosure name: [list,q,?] testl

Enter the name of an enclosure you wish to rename.

Enter the new name for enclosure testl: encO
The enclosure name testl has been changed to encO

Hit RETURN to continue.

8. Entery at the following prompt to rename more enclosures or n to continue with the
installation.

Do you wish to rename more enclosures ? [y,n,q,?] (default: n) n

9. The vxinstall program displays a brief introduction to the installation process, as follows:

Volume Manager Installation
Menu: VolumeManager/Install

You will now be asked if you wish to use Quick Installation or
Custom Installation. Custom Installation allows you to select
how the Volume Manager will handle the installation of each disk
attached to your system.

Quick Installation examines each disk attached to your system
and attempts to create volumes to cover all disk partitions that
might be used for file systems or for other similar purposes.

IT you want to exclude any devices from being seen by VxVM or not
be multipathed by vxdmp then use the Prevent
multipathing/Suppress devices from VxVM’s view option, before you
choose Custom Installation or Quick Installation.

IT you do not wish to use some disks with the Volume Manager,
or if you wish to reinitialize some disks, use the Custom
Installation option. Otherwise, we suggest that you use the
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Quick Installation option.
Hit RETURN to continue.

10. Press Return to continue.
The vxinstal I program displays a menu with the following options:

1 Quick Installation
2 Custom Installation
3 Prevent multipathing/Suppress devices from VxXVM’s view

? Display help about menu
?? Display help about menuing system
q Exit from menus

Select an operation to perform:
The options are defined as follows:
- 1 (Quick Installation) uses default options for installation.

- 2 (Custom Installation) allows you to control whether and how each disk will
be brought under VxVM control.

- 3 (Prevent multipathing/Suppress devices from VxVM’s view)
excludes devices from VxVM or prevents them from being multipathed by DMP.

- ?displays a help file describing the current operation or menu choices.
- ?? displays general information about using the vxinstal I program.

- qexits from the current operation, or from the vxinstal I program.

11. Select an option.
- Ifyou choose 1, see “Quick Installation” on page 28.
- Ifyou choose 2, see “Custom Installation” on page 34.

- Ifyou choose 3, see “Prevent Multipathing/Suppress Devices from VxVM'’s View” on
page 39.

Quick Installation

The Quick Installation option is the easiest to use. For each controller, Quick Installation gives you
the option of either initializing or encapsulating all disks. Encapsulation preserves existing data;
initialization removes the data.
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Initialization and Encapsulation Notes

[ 1Quick Installation allows you to initialize disks in a disk array, even if valid partitions are
found on those disks. However, avoid selecting the initialize option for any disks containing
valid data.

[ 1Quick Installation places every disk attached to your system under VXVM control, unless you
have chosen to exclude those disks. Chose disks for exclusion using the disks.exclude,
cntris.exclude or enclr.exclude file or by using the interface for suppressing
devices as described earlier. If you have any disks on your system that you do not want placed
under VxVM control, either exclude them using the Prevent
multipathing/Suppress devices from VxVM’s viewinvxinstall option
or Custom Instal lation option (which allows you to omit certain disks from
installation).

[_1To encapsulate some disks in a given disk array and initialize others, use Custom Installation
instead. (See “Custom Installation” on page 34.)

[ With encapsulation, the Zetc/vfstab file is updated to ensure that file systems previously
mounted on disk partitions are mounted on volumes instead.

[_IDisks are encapsulated or initialized (according to your instructions) at the end of the
vxinstall procedure. If you quit the vxinstal I program before it enters the final phase
of initializing or encapsulating the disks, all disks are left as they were before the vxinstall
program started.

Run Quick Installation

At any of the vxinstal I prompts, you can select g to completely abandon the initialization and
start over.

To use the Quick Installation option, follow these steps:

1. Select menuitem 1 (Quick Installation) from the vxinstal I main menu.

The vxinstal I program prompts for each disk array and disk connected to your system. To
accept a default response displayed in parentheses, press Return.

2. Indicate whether to encapsulate your boot disk at the following prompt. (In this example, the
boot disk name is cOt3d0.)

The cOt3d0 disk is your Boot Disk. You can not add it as a new
disk. If you encapsulate it, you will make your root file system
and other system areas on the Boot Disk into volumes. This is
required if you wish to mirror your root file system or system swap
area.

Encapsulate Boot Disk [y,n,q,?] (default: n)
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- Ifyou enter n, your root and other file systems are left unaltered.

- Ifyou entery, the vxinstal I program encapsulates your root file system as a volume,
along with your swap device, the Zusr, Zopt, and /var file systems, and all other disk
partitions found on your boot disk.

The vxinstal I program goes through each disk array and asks you how to handle the disks
contained in that disk array. The vxinstal I program begins this process for each disk array
by identifying the disk array and generating a list of its disks, as follows:

Volume Manager Installation
Menu: VolumeManager/Install

Volume Manager Quick Installation
Menu: VolumeManager/Install/Quicklnstall/encO

Disk array serial number : 60020¥20000005bd0000

Generating list of disks in disk array encO....

Volume Manager has detected the following disks in disk array encO:
encO_0 encO_1 encO_2 encO_3
Hit RETURN to continue.

If any disks are listed in the Zetc/vx/disks._exclude, /etc/vx/cntrls_exclude
or /etc/vx/enclr _exclude files, the disks are listed here separately as excluded disks.

Press Return to continue.

The following message displays. Indicate whether you want to initialize all of the disks on the
disk array.

Caution Initializing a disk destroys all data on that disk.

Volume Manager Quick Installation For Disk Array encO
Menu:VolumeManager/Install/Quickinstall/encO

Initialize all disks on this disk array? (destroys data on these
disks) [y,n,q,?] (default: n)

- Ifyou enter n, the vxinstal I program assumes that you want to encapsulate all disks
on the disk array instead and displays the following:
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Volume Manager will now try to encapsulate all the disks on this
disk array.

Disks not having valid partitions will be initialized.

Hit RETURN to continue.

Press Return to continue.

- Ifyouentery, the vxinstall program prompts you for confirmation and warns you
that this destroys any existing data on the disks, as follows:

Are you sure (destroys data on these disks)
[y.n,q,?] (default: n)

Enter y to continue with the disk initialization. The following message displays:

Volume Manager will now initialize all the disks on this
disk array including disks having valid partitions.
Hit RETURN to continue.

Press Return to continue.

5. Indicate whether you want default disk names to be assigned to all of the disks on the disk
array at the following prompt:

Use default disk names for these disks? [y,n,q,?] (default: y)

- Ifyouentery, the vxinstall program automatically assigns and lists default disk
names for each disk, as follows:

The encO0_0O disk will be given disk name disk02

The encO_0 disk appears to be empty. Adding as a new disk.
The encO_1 disk will be given disk name disk05
The encO_1 disk appears to be empty. Adding as a new disk.
The encO_2 disk will be given disk name disk06
The encO_2 disk appears to be empty. Adding as a new disk.
The encO_3 disk will be given disk name disk07
The encO_3 disk appears to be empty. Adding as a new disk.
The c1t0dO disk will be given disk name disk01
The c1tldO disk will be given disk name disk02
The c1t2d0O disk will be given disk name disk03
The c1t3d0 disk will be given disk name disk04

Hit RETURN to continue.
- Ifyou selected encapsulation earlier, this listing also includes a message for each disk that
can be encapsulated, as follows:

The c1t0dO disk has been configured for encapsulation.
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If you did not select encapsulation, a message for empty disks to be initialized instead of
encapsulated appears, as follows:

The c3t2d0 disk appears to be empty. Adding as a new disk.
If you enter n, the vxinstal I program prompts you for a disk name for each disk on the
disk array individually, as follows:

Enter disk name for clt0dO0 [<name>,q,?](default: disk01l)

For each disk, respond with the desired disk name and press Return.

When all of the disks on the current disk array have been named, press Return and repeat step 5
and step 6 for the remaining controllers on your system.

When you have completed the vxinstal I procedure for all disk arrays on your system, the
vxinstall program displays a summary of the disks designated for initialization (New
Disk) or encapsulation (Encapsulate) on each controller, as follows:

The following is a summary of your choices.

c0t5d0 New Disk
c1t0do New Disk
cltldo New Disk
clt2do New Disk
c2t2d3 New Disk
c3t0d0 Encapsulate
c3tld0 Encapsulate
c3t2d0 New Disk

Is this correct [y,n,q,?] (default: y)

This is your last chance to review and alter your choices for any of the disks to be placed under
VXVM control.

If you enter y, the vxinstall program encapsulates all disks listed with
Encapsulate and initializes (destroying any existing data) all disks listed with New
Disk.

If you enter n, the vxinstal l program prompts you for the name of a disk to be
removed from the list and excluded from VxVM control:

Enter disk to be removed from your choices. Hit return when
done.
[<name>,q,?]

9. Enter the name of the disk to be removed from the list and press Return.
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10. Repeat these steps for each disk to be removed and then press Return again. The vxinstall
program displays an updated summary

11. the disks chosen for removal. If you are satisfied with the summary, enter y.

12. Depending on your input during the vxinstal I program, you may be requested to shut
down and reboot your machine. If this happens, shut down and reboot your machine
immediately or at the earliest convenient opportunity. For more information, see “Rebooting
After vxinstall” on page 44.

A reboot is necessary if any disks are to be encapsulated.

Caution Do not make any changes to your disk or file system configurations before shutting
down and rebooting your system.
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Custom Installation

Custom Installation allows you to control which disks are placed under VxVM control and how
they are added. This is important if you do not want all your disks placed under VxVM control.
Custom Installation also provides the option of initializing all disks in a disk array, encapsulating
all disks in a disk array, or initializing some disks in a disk array and encapsulating others.

At any of the vxinstal I prompts, you can select g to completely abandon the initialization and
then start over.

All disks are encapsulated or initialized at the end of the vxinstal l procedure. If you quit
vxinstal l before it initializes or encapsulates the disks, all disks are left as they were before the
vxinstall program was started.

To use the Custom Installation option, perform the following procedure:

1.

Select menu item 2 (Custom Installation) from the vxinstall main menu.

The vxinstal I program asks you a series of questions for each disk array and disk
connected to your system. To accept a default response displayed in parentheses, press Return.

Indicate whether to encapsulate your boot disk. (In this example, your boot disk is named
c0t3d0.)

The cOt3d0 disk is your Boot Disk. You can not add it as a new
disk. If you encapsulate it, you will make your root file system
and other system areas on the Boot Disk into volumes. This is
required if you wish to mirror your root file system or system swap
area.

Encapsulate Boot Disk [y,n,q,?] (default: n)

- Ifyou enter n, your root and other file systems are left unaltered.

- Ifyou entery, the vxinstal l program encapsulates your root file system as a volume,
along with your swap device, the Zusr, Zopt, and /var file systems, and all other disk
partitions found on your boot disk.

The vxinstal I program now goes through each disk array and asks you how to handle the
disks contained on that disk array. The vxinstal l program begins this process for each disk
array by identifying the disk array’s controller and generating a list of its disks, as follows:

Volume Manager Custom Installation
Menu: VolumeManager/Install/Custom/encO

Disk array serial number : 60020¥20000005bd0000

Generating list of disks in disk array encO....
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The Volume Manager has detected the following disks in enclosure
encO:

encO_0 encO_1 encO_2 enc0_3

Hit RETURN to continue.

If any disks are listed in the Zetc/vx/disks.exclude,
/etc/vx/cntris.exclude, or Zetc/vx/enclr._exclude files, the disks are listed
here separately as excluded disks.

3. Press Return to continue.

4. Indicate how you want the disks on this disk array to be handled at the following prompt:

Installation options for enclosure encO
Menu: VolumeManager/Install/Custom/encO

1 Install all disks as pre-existing disks. (encapsulate)
2 Install all disks as new disks.(discards data on disks!)
3 Install one disk at a time.

4 Leave these disks alone.

?

Display help about menu
?? Display help about the menuing system
q Exit from menus

Select an operation to perform:

Encapsulating All Disks

1. To encapsulate all disks in the disk array, select 1.

Volumes are created to encapsulate any partitions on all disks on this controller. The
/etc/vTstab file is updated to ensure that file systems previously mounted on disk
partitions are mounted as volumes inst