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Using This Documentation

= Overview — Describes how to manage and create boot environments
= Audience — Technicians, system administrators, and authorized service providers
m  Required knowledge — Experience administrating a Oracle Solaris system

Product Documentation Library

Documentation and resources for this product and related products are available at http://www.
oracle.com/pls/topic/lookup?ctx=E37838-01.

Feedback
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* e CHAPTER 1

Introduction to Managing Boot Environments

This guide provides information about Oracle Solaris boot environments (BEs) and how to
manage them by using the beadm command.

This chapter covers the following topics:

m  “About Boot Environments”
m  “About Boot Environment FMRIs”
= “About the beadm Command”

m  “Using Rights Profiles to Administer Boot Environments”

About Boot Environments

A boot environment is a bootable instance of the Oracle Solaris image and its component
software packages. When you install Oracle Solaris for the first time, or upgrade the OS, a BE
is automatically created on the system. The BE is also activated and becomes the default BE
that is used when the system is rebooted.

You can also manually create new BEs by using the beadm command. Thus, a system can
contain multiple BEs. However, only one boot BE can be active at a time.

Maintaining Multiple Boot Environments

Multiple BEs reduce risk when updating software, as shown in the following examples.

= You can revert to a backup BE in case of errors occurring when updating software.

®  You can install, test, and update different software packages on a cloned BE and thus
preserve the original BE.

Chapter 1 « Introduction to Managing Boot Environments
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About Boot Environments

Although only one BE can be active at a time, you can mount an inactive one on which you
can install or update specific packages. For more information, see “Installing a Package
Into a New Boot Environment” in Updating Systems and Adding Software in Oracle Solaris
11.4.

= While modifying a BE, you can take a snapshot at any stage. For example, if you are doing
monthly upgrades to your boot environment, you can capture monthly snapshots.

Although a snapshot is not bootable, you can create a BE based on that snapshot.
®  You can specify any BE to be the default boot BE at the next system reboot.

m  Packages are installed or updated on a clone of the active BE. The clone is created
automatically and becomes the active and default BE when the system is rebooted. Thus, the
original BE remains intact.

About Boot Environments and Datasets

A BE consists of a root dataset and, optionally, additional nested datasets.

A dataset is a generic name for ZFS entities such as clones, file systems, or snapshots. In the
context of boot environment administration, the dataset more specifically refers to the file
system specifications for a particular boot environment.

In the following example, the boot environment BE1's root dataset is rpool/RO0T/BEL. rpool
is the name of the root storage pool. ROOT is a special dataset that was created by the installer.
rpool/ROOT is reserved exclusively for use by boot environment root datasets.

Note - Storage pools are sometimes called zpools because they are administered through the
zpool command.

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 42.5G 24.4G 4.65M /rpool
rpool/ROOT 25.6G 24.4G 31K Tlegacy
rpool/RO0T/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G 276M /var

Shared datasets are located outside a BE's root dataset. Shared datasets are user-defined
directories, such as a directory that stores user accounts. These directories are accessible
regardless of which BE is currently active. In this example, tank and tank/home are shared
datasets.

$ zfs list
NAME USED AVAIL REFER MOUNTPOINT

12 Creating and Administering Oracle Solaris 11.4 Boot Environments « November 2019
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About Boot Environment FMRIs

rpool 42.5G 24.4G 4.65M /rpool
rpool/ROOT 25.6G 24.4G 31K legacy
rpool/RO0T/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G  276M /var

tank 450K 457G 18K /export
tank/home 315K 457G 21K /export/home

For further reference, see the zpool(8) and the zfs(8) man pages as well as “Querying ZFS
Storage Pool Status” in Managing ZFS File Systems in Oracle Solaris 11.4.

About Boot Environment FMRIs

The boot environment management software uniquely identifies BEs in both the global zone
and non-global zones through the use of boot environment FMRIs (BeFMRIs). It interprets
BeFMRISs based on the environment in which the FMRI is used.

Depending on whether you are working in the global zone or a non-global zone, the BE name is
interpreted differently, based on two schemes that represent BeFMRIs:

B be

B zbe

If you are in the global zone, the BE name specified in the be scheme is interpreted as the name
of a global zone BE. If you are in the non-global zone, the BE name specified is interpreted as
the name of a non-global zone BE. Additionally, while in the global zone, a user can specify the
name of the storage pool on which the BE resides.

The string format for the be scheme is be://[zpool-name]/be-name[@snapshot-name], as
shown in the following examples:

B pe://rpool/bel —the boot environment bel in the storage pool called rpool.

B pe://rpool/bel@backup — the snapshot backup for the boot environment bel in the
currently running storage pool called rpootl.

B be://rpool2/bel —the boot environment bel in the storage pool called rpool2.

The zbe scheme is supported in the global zone only. This scheme manages non-global zone
BEs from the global zone. The zone name specified in the zbe scheme must be defined in the
running environment. The string format of the zbe scheme is zbe: //[zpool-name]/zbe-name
[@snapshot-name], as shown in the following examples:

®  zbe://zone2/ngz_be2 — a non-global zone boot environment called ngz_be2 in a zone
called zone2.

Chapter 1 « Introduction to Managing Boot Environments 13
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About the beadn Command

B zbe://zonel/ngz be2@backup — a snapshot called backup of the boot environment ngz_be2
in zonel.

When you display a list of boot environments on the system, the information includes the BE's
corresponding FMRI designations. See examples in “Listing Existing Boot Environments and
Snapshots” on page 29.

For more information, see the beadm(8) man page. See also Chapter 2, “beadm Zones Support”
for examples of the use of the beadm command to manage boot environments.

About the beadm Command

Different Oracle Solaris utilities can create BEs. However, for regular administration of BEs,
always use the beadm command. Even though the command is based on ZFS technology, it has
additional functionalities specific to managing a BE's root dataset and its contents.

The beadm command can also perform the following operations:

m [t aggregates all datasets in a BE and performs actions on the entire BE at once. Do not use
ZFS commands to modify each dataset individually.

® [t manages the dataset structures within BEs. For example, when the beadm command clones
a BE that has shared datasets, the command automatically recognizes and manages those
shared datasets for the new BE.

m [t enables you to perform administrative tasks on BEs in a global zone or in a non-global
zone.

m [t automatically manages and updates the GRUB menu for x86 systems or the boot menu
for SPARC systems.

Using Rights Profiles to Administer Boot Environments

Oracle Solaris implements role-based access control (RBAC) to control system access. To
manage boot environments, you must be assigned at a minimum the Software Installation
profile. Other profiles are required if you need to perform additional tasks indirectly related to
your current one, such as creating and configuring zones.

An administrator that has the solaris.delegate.* authorization can assign the required
profiles to users.

For example, an administrator assigns the Software Installation profile to user jdoe. Before
jdoe executes a privileged command, jdoe must be in a profile shell. The shell can be created
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Using Rights Profiles to Administer Boot Environments

by issuing the pfbash command. Or, jdoe can combine pfexec with every privileged command
that is issued, for example, pfexec beadm.

As an alternative, instead assigning profiles directly to users, a system administrator can create
a role that would contain a combination of required profiles to perform a range of tasks.

Suppose that a role beadmin is created with the profiles for software installation, unified archive
administration, and zone configuration. As an authorized user, jdoe uses the su command to
assume that role. All roles automatically get pfbash as the default shell.

For more information about rights profiles, see “Using Your Assigned Administrative Rights”
in Securing Users and Processes in Oracle Solaris 11.4.

Chapter 1 « Introduction to Managing Boot Environments 15
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¢ e CHAPTER 2

beadm Zones Support

This chapter describes how to administer boot environments in relation to zones.

For more information about zones, refer to the guides under the Creating and Using Oracle
Solaris Virtual Environments shelf at https://docs.oracle.com/cd/E37838_01/.

This chapter covers the following topics:

®  “Using the beadm Command in Non-Global Zones”

= “Unbootable Boot Environments”

m  “Zones and Shared Datasets”

= “Working With Non-Global Zone BEs From the Global Zone”

Note - To manage boot environments of zones and issue commands described in this chapter,
you must have the appropriate rights profiles. See “Using Rights Profiles to Administer Boot
Environments” on page 14.

Using the beadm Command in Non-Global Zones

The beadm command is the tool for managing BEs in both global and non-global zones.
However, the supported command options inside non-global zones are restricted compared to
those available in the global zone. Refer to the beadm(8) man page.

Further, the beadm command does not provide zone information. For this purpose, use

appropriate zoneadm subcommands instead. See the zoneadm(8) man page for additional
zoneadm options.

Chapter 2 ¢ beadm Zones Support 17
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Unbootable Boot Environments

Unbootable Boot Environments

Both global zones and non-global zones contain BEs. Each BE in a non-global zone is
associated with a parent BE in the global zone. If a global zone BE is inactive, the related non-
global zone BE is unbootable. The unbootable BE is flagged with ! when you display a list of
BEs. Booting into the parent BE in the global zone causes the related non-global BE to become
bootable.

Note that if a BE becomes unbootable, then no other action can be performed on it by any
beadm subcommands.

Zones and Shared Datasets

The beadm command automatically handles all zone-naming tasks that are related to BEs.
A zone's root dataset uses the format rpool/zones/zonename, such as rpool/zonesl/zonel.

The root dataset for the BE is in the zone's root dataset, such as rpool/R00T/BE1 in the
following example:

rpool/zones/zonel/rpool/RO0OT/BE1

You create a shared dataset during zone configuration. The shared dataset is placed in the zone's
root dataset but outside the root dataset for the BE. Thus a shared dataset such as /export
would be listed as follows:

rpool/zones/zonel/rpool/export

When a zone is copied from one BE to another, only the datasets under the zone's root dataset
are copied. Shared datasets are not cloned when the zone root dataset is cloned. See the
examples in Chapter 3, “Creating Boot Environments and Snapshots”.

Working With Non-Global Zone BEs From the Global Zone

You can manage non-global zone BEs from the global zone, provided that you use BeFMRIs
when performing management tasks. See “About Boot Environment FMRIs” on page 13.

The following example shows how you can destroy as well as rename non-global zone BEs
directly from the global zone.
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global$ beadm list -z zonel

Non-global Zone BE Names Parent BE Flags Mountpoint Space
zbe://zonel/BE10 - RO - 705.10M
zbe://zonel/BE3 be://rpool/BE3 R - 803.73M
zbe://zonel/solaris be://rpool/BE2 N /system/zones/zonel/root 1.04M
zbe://zonel/zbel be://rpool/BE2 R - 17.10M
zbe://zonel/zbe2 be://rpool/BE2 - - 2.00K

global$ beadm destroy zbe://zonel/BE10
global$ beadm rename zbe://zonel/BE3 zbe://zonel/sol-1lbe

global$ beadm list -z zonel

Non-global Zone BE Names Parent BE Flags Mountpoint Space
zbe://zonel/sol-11lbe be://rpool/BE3 R - 803.73M
zbe://zonel/solaris be://rpool/BE2 N /system/zones/zonel/root 1.04M
zbe://zonel/zbel be://rpool/BE2 R - 17.10M
zbe://zonel/zbe2 be://rpool/BE2 - - 2.00K
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Creating Boot Environments and Snapshots

This chapter describes creating BEs and BE snapshots. It covers the following topics:

= “Creating a Boot Environment”

m  “Creating and Copying Snapshots”

Note - To create boot environments and snapshots and issue commands described in this
chapter, you must have the appropriate rights profiles. See “Using Rights Profiles to Administer
Boot Environments” on page 14.

Creating a Boot Environment

To modify an existing BE, a best practice approach is to directly work on the BE's backup in
order to preserve the original BE. The BE backup or clone would be listed as an alternate boot
environment in the GRUB menu on x86 systems or in the boot menu on SPARC systems.

When you clone a BE, all supported zones in that BE are copied into the clone.

beadm create Command Options

To clone BEs, use the beadm create subcommand as follows:
$ beadm create BeFMRI

Ensure that the name you provide for the new BE is not an existing name. The new BE is
created based on the currently active BE, but the new BE is inactive.
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The command does not create partial BEs. The command either successfully creates a full BE,
or fails.

The following options are available:

-a — Activate the new BE upon creation. By default, new BEs are not activated.

-d description — Provide a custom description to be used as the title in the x86 GRUB menu
or the SPARC boot menu to describe the new BE. If this option is not used, BeFMRI is used
for the title.

-e non-activeBeFMRI — Create a new BE from an existing but inactive BE. By default,
clones are created from the active BE.

-e BeFMRI@snapshot — Create a BE from an existing BE snapshot.

-o property=value — Create datasets for a new BE with specific ZFS properties. Multiple -o
options can be specified. See the zfs(8) man page for more information about the -o option.

V¥ How to Clone a Boot Environment

Before You Begin  Ensure that your role has the appropriate rights profiles to perform this procedure. See “Using
Rights Profiles to Administer Boot Environments” on page 14.

1. Clone the boot environment.
$ beadm create BeFMRI

To clone an inactive BE, use the -e inactive-BeFMRI option.

2.  (Optional) Use the beadm mount command to mount the new BR.
$ beadm mount BeFMRI mount-point

You might perform this step, for example, if you want to modify some configuration files in
the new BE before rebooting into it. Note that mounting the new BE does not cause the BE to
become active.

Note - If the directory for the mount point does not exist, the beadm command creates the
directory, then mounts the BE on that directory.

If the BE is already mounted, the beadm mount command fails and does not remount the BE at
the newly specified location.

3. (Optional) Activate the boot environment.

$ beadm activate BeFMRI
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How to Clone a Boot Environment

On reboot, the newly active BE is displayed as the default selection in the x86 GRUB menu or
the SPARC boot menu.

Note - The GRUB menu or boot menu always displays the most recently activated BE as the
default.

Examples of Cloning Boot Environments

The following examples illustrate how to clone BEs, and how the cloning process varies
depending on the zone and dataset structure:

= Example 1, “Cloning a Boot Environment in a Global Zone That Contains Non-Global
Zones,” on page 23
= Example 2, “Cloning a New Boot Environment with Datasets,” on page 24

= Example 3, “Creating a New Boot Environment With Existing Shared Datasets,” on page
26

EXAMPLE 1 Cloning a Boot Environment in a Global Zone That Contains Non-Global Zones

If the BE being cloned has an associated zone BE in a non-global zone, that associated BE is
also cloned.

This example makes the following assumptions:

®  The original BE on the global zone is solaris. Its root dataset at rpool/R00T/solaris.
®  The non-global zone z1 exists with its dataset at rpool/zones/z1.

®  The global zone BE solaris has an associated BE in z1. The zone BE is also named
solaris, whose root dataset is rpool/zones/z1/rpool/R00T/solaris.

$ zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 11.56 3.89G 4.46M /rpool
rpool/RO0OT 8.47G 3.89G 31K legacy
rpool/R0O0T/solaris 2.98M 3.89G 2.49G /

rpool/dump 1.03G 3.92G 1.00G -
rpool/export 120K 3.89G 32K /export
rpool/export/home 88.5K 3.89G 32K /export/home
rpool/export/home/userl 56.5K 3.89G 56.5K /export/home/userl
rpool/swap 1.03G 3.92G 1.00G -
rpool/zones 672M 3.89G 32K /zones
rpool/zones/z1 672M 3.89G 32K /zones/zl
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rpool/zones/z1/rpool 671M 3.89G 31K /rpool
rpool/zones/z1/rpool/ROOT 671M 3.89G 31K legacy
rpool/zones/z1/rpool/RO0T/solaris 671M 3.89G 591M /zones/zl/root
rpool/zones/z1/rpool/export 62K 3.89G 31K /export
rpool/zones/z1/rpool/export/home 31K 3.89G 31K /export/home

To clone the global BE and create test, you would proceed as follows. The results are
highlighted in the output.

$ beadm create test
$ zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 11.5G 3.89G 4.46M /rpool
rpool/ROOT 8.47G 3.89G 31K legacy
rpool/R0O0T/solaris 2.98M 3.89G 2.49G /
rpool/RO0OT/test 71K 3.89G 2.50G6 /

rpool/dump 1.03G 3.92G 1.00G -

rpool/export 120K 3.89G 32K /export
rpool/export/home 88.5K 3.89G 32K /export/home
rpool/export/home/userl 56.5K 3.89G 56.5K /export/home/userl
rpool/swap 1.03G 3.92G 1.00G -

rpool/zones 672M 3.89G 32K /zones
rpool/zones/z1 672M 3.89G 32K /zones/zl
rpool/zones/z1/rpool 671M 3.89G 31K /rpool
rpool/zones/z1/rpool/ROOT 671M 3.89G 31K legacy
rpool/zones/z1/rpool/RO0T/solaris 671M 3.89G 591M /zones/zl/root
rpool/zones/z1/rpool/RO0T/test 2K 3.896 591M /
rpool/zones/z1/rpool/export 62K 3.89G 31K /export
rpool/zones/z1/rpool/export/home 31K 3.89G 31K /export/home

The clone is named test, with a root dataset at rpool/R00T/test.
Likewise, the associated BE solaris in z1 is also cloned as test, whose dataset is zones/z1/

rpool/RO0T/test.

EXAMPLE 2 Cloning a New Boot Environment with Datasets

This example illustrates how datasets are set up in a newly created BE. This example does not
involve multiple zones.

Suppose that the original BE called OracleSolaris had a root dataset rpool/R00T/
OracleSolaris with a nested dataset var.

If you create the clone BE2, the nested dataset of the original BE is also cloned.

$ zfs list
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NAME USED AVAIL REFER MOUNTPOINT
rpool 42.5G 24.4G 4.65M /rpool
rpool/ROOT 25.6G 24.4G 31K legacy
rpool/R0O0T/OracleSolaris 8.91IM 24.4G 4.17G /

rpool/RO0T/OracleSolaris/var 3.96M 24.4G 276M /var

$ beadm create BE2

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 42.5G 24.4G 4.65M /rpool
rpool/ROOT 25.6G 24.4G 31K legacy
rpool/R0O0T/OracleSolaris 8.91IM 24.4G 4.17G /
rpool/RO0T/OracleSolaris/var 3.96M 24.4G 276M /var
rpool/RO0T/BE2 8.91M 24.46 4.176 /
rpool/ROOT/BE2/var 3.96M 24.4G 276M /var

In the case of a system that has non-global zones, the cloning of nested datasets also applies if
the global zone BE has associated BEs in the non-global zone. Specifically, if a global zone BE
with nested datasets is cloned, the nested datasets of the associated BE in the non-global zone
are also cloned.

Suppose that the original BE information is as follows:

$ zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 11.5G 3.89G 4.46M /rpool
rpool/RO0OT 8.47G 3.89G 31K legacy
rpool/R0O0T/solaris 2.98M 3.89G 2.49G /
rpool/R0O0T/solaris/var 428K 3.89G  298M /var
rpool/zones 672M 3.89G 32K /zones
rpool/zones/z1 672M 3.89G 32K /zones/zl
rpool/zones/z1/rpool 671M 3.89G 31K /rpool
rpool/zones/z1/rpool/ROOT 671M 3.89G 31K legacy
rpool/zones/z1/rpool/RO0T/solaris 671M 3.89G 591M /zones/zl/root

rpool/zones/z1/rpool/R0O0T/solaris/var 79.3M 3.89G 78.4M /zones/zl/root/var

After cloning solaris to newBE, the new information would be as follows:

$ zfs list -r rpool

NAME USED AVAIL REFER MOUNTPOINT
rpool 11.5G 3.89G 4.46M /rpool
rpool/RO0OT 8.47G 3.89G 31K legacy
rpool/R0O0T/solaris 2.98M 3.89G 2.49G /
rpool/R0O0T/solaris/var 428K 3.89G 298M /var
rpool/R0O0OT/newBE 2.98M 3.89G 2.49G6 /
rpool/ROOT/newBE/var 428K 3.89G 298M /var
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rpool/zones 672M 3.89G 32K /zones
rpool/zones/z1 672M 3.89G 32K /zones/zl
rpool/zones/z1/rpool 671M 3.89G 31K /rpool
rpool/zones/z1/rpool/ROOT 671M 3.89G 31K legacy
rpool/zones/z1/rpool/RO0T/solaris 671M 3.89G 591M /zones/zl/root
rpool/zones/z1/rpool/RO0T/solaris/var 79.3M 3.89G 78.4M /zones/zl/root/var
rpool/zones/z1/rpool/RO0OT/newBE 2K 3.896 591M /zones/zl/root
rpool/zones/z1/rpool/RO0OT/newBE/var 1K 3.89G 78.4M /zones/zl/root/var

EXAMPLE 3 Creating a New Boot Environment With Existing Shared Datasets

In this example, BE1 is the original BE, and the shared datasets are rpool/export and rpool/
export/home. This example does not involve multiple zones.

When you clone BEL, its datasets are also cloned but not the shared datasets Instead, both BE1
and its clone would have access and use of rpool/export and rpool/export/home.

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 42.5G 24.4G 4.65M /rpool

rpool/ROOT 25.6G 24.4G 31K legacy
rpool/RO0OT/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G 276M /var

rpool/export 450K 457G 18K /rpool/export
rpool/export/home 315K 457G 21K /rpool/export/home

$ beadm create BE2

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT

rpool 42.5G 24.4G 4.65M /rpool

rpool/ROOT 25.6G 24.4G 31K Tlegacy
rpool/RO0OT/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G 276M /var
rpool/ROOT/BE2 8.91M 24.4G 4.17G /
rpool/ROOT/BE2/var 3.96M 24.4G 276M /var

rpool/export 450K 457G 18K /rpool/export
rpool/export/home 315K 457G 21K /rpool/export/home

Creating and Copying Snapshots

You can manually create a snapshot of a BE for reference. This snapshot is a read-only image
of a dataset or boot environment at a given point in time. You can create a custom name for the
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snapshot that indicates when the snapshot was created or what it contains. You can then copy
that snapshot.

Note that a clone is a complete bootable copy of an image that can be much larger than a mere
snapshot. The snapshot merely records what's changed in the datasets instead of copying all the
datasets contents.

Creating a Snhapshot of a Boot Environment

The following command creates a BE snapshot.
beadm create BeFMRI@snapshotdescription

BeFMRI is the name of an existing BE whose snapshot you want to create. If the existing BE
name is not valid, the command fails. The custom description in the name helps to identify the
date or purpose of the snapshot.

Note - If you do not follow the snapshot name format, the command performs a cloning
operation instead of creating snapshot.

Note the following snapshot sample names and descriptions:

®  BE1@0312200.12:15pm — The name for a snapshot of the existing BE1 boot environment. The
custom description, 0312200.12:15pm, records the date and time that the snapshot was taken
for future reference.

m  BE2@backup — The name for a snapshot of BE2. The snapshot description merely notes that
this is a backup of BE2.

®  BEl@march132008 — The name for a snapshot of BE1. The snapshot description records the
date that the snapshot was taken.

Some other system functions automatically take snapshots of a BE. Names for such snapshots
automatically include a timestamp that indicates when the snapshot was taken.

Cloning a Boot Environment From an Existing
Snapshot

A snapshot is not bootable. However, you can clone a new BE from an existing snapshot. Then
you can activate and boot that new BE.
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V¥ How to Clone a Boot Environment From a Snapshot

Before You Begin  Ensure that your role has the appropriate rights profiles to perform this procedure. See “Using
Rights Profiles to Administer Boot Environments” on page 14.

1. Clone a new BE from a snapshot.
$ beadm create -e snapshot-name NewName

As previously indicated, the snapshot name is in the format BEFMRI@snapshotdescription. For
example:

$ beadm create -e BEl@now BE2

2. (Optional) Activate the new BE.
$ beadm activate BE2

At the next system reboot, BE2 will be used and becomes the default BE.
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Administering Boot Environments

This chapter describes administration tasks related to boot environments. It covers the following
topics:

“Listing Existing Boot Environments and Snapshots”
“Changing the Default Boot Environment”

“Mounting and Updating an Inactive Boot Environment”
“Destroying a Boot Environment”

“Creating Custom Names for Boot Environments”
“Creating Additional Datasets for Boot Environments”

Listing Existing Boot Environments and Snapshots

To display information about snapshots, BEs, and datasets, use the beadm 1ist command. The
command also displays BEs that are created by the pkg command.

To view information for a specific BE, specify its name. By default all BEs are listed without
additional information.

The following options are available:

-a — Lists all available information about the BE. This information includes subordinate
datasets and snapshots.

-d — Lists information about all subordinate datasets that belong to the BE.
-s — Lists information about the snapshots of the BE.

-H — Lists information in machine-parsable format. Each field in the output is separated by a
semicolon.

-0 attributes — Lists only the attributes that you specify.
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-Z and -z — lists all the zone BEs that are associated with a specific global zone BE (-2), or
lists all the BEs that are associated with a specific zone (-z).

Viewing Information About Boot Environments

The -a option shows full information for one or all BEs, including all dataset and snapshot
information. This information includes flags to indicate whether the boot environment is active
or not, the mountpoint for the dataset, the amount of space used by the dataset, the policy and
the date the dataset was created.

The values for the Flags column are as follows:

R — Active on reboot

N — Active now

NR — Active now and active on reboot

0 — Orphaned non-global zone BE, only visible inside a non-global zone
- — Inactive

! — Unbootable BEs in a non-global zone

The following example displays full information for BE5.

$ beadm list -a BES
BE Name Flags Mountpoint Space Policy Created

BES - - 80.76M static 2016-12-19 16:28
Details:
Zpool.......... rpool
UWID........... 67cda37d-cla2-4ccf-9415-06ed96b79244
FMRI........... be://rpool/BE5

Root Dataset... rpool/ROOT/BE5

In-BE Datasets Mountpoint Space Created
rpool/RO0T/BE5 - 80.76M 2016-12-19 16:28
rpool/ROOT/BE5/var - 85.00K 2016-12-19 16:28
Snapshots Space Created

be://rpool/BE2@backup 67.00K 2016-12-19 16:32
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For more information about orphaned BEs see “About Orphaned Zone Boot Environments and
Clones” in Creating and Using Oracle Solaris Zones.

Viewing Information About Boot Environments in
Machine-Parsable Output

The -H option suppresses header titles and displays results separated by semicolons. The
following example shows information for all BEs.

$ beadm list

BE2;4659d6ee-
BE3; ff748564-
BE4; lefe3365-
BE5;215b8387-

-H

76a0-c90f-e2e9-a3fcb570ccd5;; ;55296;static;1211397974
096cC-449a-87e4-8679221d37b5; ; ;339968;static; 1219771706
02c5-6064-8215-a530148b3734;;;16541696;static; 1220664051
4968-627c-d2d0-f4a011414bab;NR;/;7786206208;static;1221004384

Each field in the output is separated by a semicolon. The output fields display as follows.

Field 1

Field 2

Field 3

Field 4

Field 5

Field 6

Field 7

BE name

UuUID

Flags

Mountpoint

Space; size in bytes
Policy

Creation time (in seconds since 00:00:00 UTC, Jan 1, 1970)

In this example, the universally unique identifier (UUID) for the BE is provided in the second
field. The UUID for BES is 215b8387-4968-627c-d2d0- f4a011414bab. For a BE in a non-
global zone, the UUID field represents the parent ID with which that BE is associated.

Viewing Snapshot Specifications

The -s option displays information about existing snapshots including the time these were

created.

$ beadm list

-s BE2
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BE Name Flags Mountpoint Space Policy Created

BE2 - - 80.83M static 2016-12-19 16:28

Snapshots Space Created

be://rpool/BE2@backup 67.00K 2016-12-19 16:32
be://rpool/BE2@backup2 1.00K 2016-12-19 16:57

Viewing Information About Specific Boot
Environment Attributes

Instead of displaying a predefined list of BE information, you can filter specific attributes or
properties to be displayed by using the -o in combination with a list of properties.

Filtering is helpful especially in a system with a big number of zones. In a system with multiple
zone configurations, listing the BEs would take a long time to process depending on the number
of zones on the system. Or, the command would generate information beyond what you need or
want. The -o option enables you to directly retrieve only the information you need in a shorter
time.

In the following example, the command displays only the information about the name, date and
time created, and the root dataset of all BEs:

$ beadm list -o name,created, root_dataset

BE Name Created Root Dataset

BE1 2015-10-16 10:45 rpool/ROOT/BE1l

BE2 2015-10-19 07:04 rpool/ROOT/BE2

BE3 2015-10-20 05:59 rpool/ROOT/BE3
solaris 2015-10-16 08:34 rpool/RO0T/solaris

The following example lists only the BE name, subordinate file systems, and creation date for
all BEs that match the BeFmri pattern in the command.

$ beadm list -o name,datasets,created be://rpool/BE*

BE Name Datasets Created

BE1 rpool/ROOT/BE1 2015-10-16 10:45
rpool/ROOT/BE1l/var
rpool/ROOT/BE1/my fs

BE2 rpool/ROOT/BE2 2015-10-19 07:04
rpool/ROOT/BE2/var

BE3 rpool/ROOT/BE3 2015-10-20 05:59
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rpool/ROOT/BE3/var

Viewing Zone BEs Associated with a Specific
Global Zone

Use the -Z to view information about zone BEs that are associated with a specific global zone.
This option is available only from the global zone.

global$ beadm list -Z BE2
BE Name Flags Mountpoint Space Policy Created

BE2 NR / 4.37G static 2015-10-19 07:04
Non-global Zone BE Names Flags Mountpoint Space
zbe://zonel/solaris N /system/zones/zonel/root 1.04M
zbe://zonel/zbe2 - - 2.00K
zbe://zonel/zbel R - 17.10M
zbe://zone2/solaris NR /system/zones/zone2/root 803.80M
zbe://zone4/solaris NR /system/zones/zone4/root 803.87M
zbe://zone3/solaris NR /system/zones/zone3/root 803.84M

Viewing the BEs of a Specific Zone

Use the -z to view information about a zone's BEs. This option is also available only from the
global zone.

global$ beadm list -z zonel

Non-global Zone BE Names Parent BE Flags Mountpoint Space
zbe://zonel/BE10 - RO - 705.10M
zbe://zonel/BE3 be://rpool/BE3 R - 803.73M
zbe://zonel/solaris be://rpool/BE2 N /system/zones/zonel/root 1.04M
zbe://zonel/zbel be://rpool/BE2 R - 17.10M
zbe://zonel/zbe2 be://rpool/BE2 - - 2.00K

Changing the Default Boot Environment

Changing an inactive BE to become active means that the BE will be used when the system is
next rebooted. This BE then becomes the default environment.
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$ beadm activate BeFMRI

Note - When a BE is created, regardless of whether it is active or inactive, an entry is created
for the BE on the x86 GRUB menu or the SPARC boot menu. The default BE is the last BE that
was activated.

Mounting and Updating an Inactive Boot Environment

To update packages on an existing, inactive BE, mount BE first, in order to gain access to it,
Then, you can update packages on it.

Note - When you mount a BE, the supported zones in that environment are mounted relative to
the mount points for the environment.

The beadm mount command mounts a BE at a specified mount point. The mount point, if it
exists, must be empty. If the directory for the mount point does not exist, the beadm command
creates the directory, then mounts the BE on that directory. However, it remains inactive.

If the specified BE is already mounted, the beadm mount command aborts.

¥ How to Mount and Update a Boot Environment

1. Mount the boot environment.

$ beadm mount BeFMRI mount-point

2. (Optional) Update packages on the boot environment.
For example, to update specific packages on the BE, you would type the following:

$ pkg -R /mnt install package-name

/mnt is the mount point for the boot environment.

Unmounting Boot Environments

When you unmount a BE, the zones in that environment are also unmounted. All mount points
are returned to their states prior to being mounted.
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Note - You cannot unmount the BE that is currently booted.

The command syntax is as follows.

beadm unmount [-f] BeFMRI

The -f option forcefully unmounts the BE even if it is currently busy.

Destroying a Boot Environment

Destroy unused BEs to free space on the system. The command has the following syntax:
beadm destroy [[-fF] BeFMRI | BeFMRI@snapshot] | [-fF] -0

beadm destroy destroys the specified BE or snapshot. The command prompts the user to
provide confirmation before destroying the BE.

-f — Forces destruction of the BE even if it is mounted.

-F — Forces destruction of the BE without prompting for confirmation.

-0 — Destroys all orphan non-global zone BEs. Only works in a non-global zone.

Destroying a BE removes its entry from the x86 GRUB menu or the SPARC boot menu. Any
zone BEs that are associated with that BE are also destroyed.

Note - You cannot destroy the boot environment that is currently booted.

In the following example, the /tank and /tank/home are shared datasets, which are unaffected
when BE2 is destroyed.

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 42.5G 24.4G 4.65M /rpool
rpool/RO0OT 25.6G 24.4G 31K legacy
rpool/RO0T/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G  276M /var
rpool/RO0T/BE2 8.91M 24.4G 4.17G /
rpool/ROOT/BE2/var 3.96M 24.4G  276M /var

tank 450K 457G 18K /export
tank/home 315K 457G 21K /export/home

$ beadm destroy BE2
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$ zfs list

NAME USED AVAIL REFER MOUNTPOINT
rpool 42.5G 24.4G 4.65M /rpool
rpool/RO0OT 25.6G 24.4G 31K legacy
rpool/RO0T/BE1 8.91M 24.4G 4.17G /
rpool/ROOT/BE1l/var 3.96M 24.4G  276M /var

tank 450K 457G 18K /export
tank/home 315K 457G 21K /export/home

The command also destroys nonshared datasets of the BE. Shared datasets outside the BE root
dataset area remain intact.

For more information about destroying orphaned BEs see “About Orphaned Zone Boot
Environments and Clones” in Creating and Using Oracle Solaris Zones.

Creating Custom Names for Boot Environments

The beadm rename command enables you to rename an existing BE for a more meaningful
identity. For example, you could rename a BE to specify how you customized that environment.
The BEs dataset name is also changed to conform to the new BE name.

Renaming a BE does not affect zones or zone dataset names. Likewise, the change does not
affect the relationships between the zones and their related boot environments.

An active BE cannot be renamed. Only inactive BEs can be renamed. Further, you cannot
rename the BE that is currently booted. Activate a different BE first and boot to that
environment. Then can rename the first BE. The command syntax is as follows:

beadm rename BeFMRI newBeFMRI

The command fails if the new name already exists.

Creating Additional Datasets for Boot Environments

To create additional datasets for a BE, use the zfs command. The new dataset is located
hierarchically under the root dataset of the BE.

This new dataset will not be automatically cloned to existing, associated zone BEs. Also,
because the new dataset is under the root dataset of a BE, the new dataset will be private to that
BE. The new dataset will not be a shared dataset.
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Creating Additional Datasets for Boot Environments

After the dataset has been created under the root dataset, if you clone that entire BE, the new
dataset would be included in the new, cloned BE.

Note - When creating additional datasets for BEs, the canmount ZFS property of the dataset
must be set to noauto. The dataset's mountpoint is inherited from the BE's root dataset and
hence should be mounted at /myfs when this BE is in use.

For example, to create a new, non-shared dataset mounted at /myfs for the BE1, you would type:
$ zfs create -o canmount=noauto rpool/ROOT/BE1l/myfs

For further information, see the zfs(8) man page.
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