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Using This Documentation
This guide describes how to install, connect, and configure Oracle’s Sun ZFS Backup
Appliance for use with the Oracle Exadata Database Machine and the Oracle SPARC
SuperCluster. It also contains procedures for setting up the Oracle Exadata and
Oracle SPARC SuperCluster to use the Sun ZFS Backup Appliance as a backup target.
For the latest version of this guide, visit
http://www.oracle.com/technetwork/documentation/oracle-unifiedss-193371.html.

Product Notes
For late-breaking information and known issues about this product, visit My Oracle
Support at http://support.oracle.com. Under the Knowledge tab, search for
FAQ 1354980.1.

Related Documentation
Visit http://www.oracle.com/technetwork/documentation/oracleunified-ss-193371.html for the following related documentation:
■

Sun ZFS Storage 7x20 Appliance Installation Guide

■

Sun ZFS Storage 7000 System Administration Guide

■

Sun ZFS Storage 7x20 Appliance Customer Service Manual

■

Sun ZFS Storage 7000 Analytics Guide

vii

For a white paper that describes using an Oracle Sun ZFS Storage Appliance to back
up the Oracle Exadata, visit
http://www.oracle.com/technetwork/articles/systems-hardwarearchitecture/exadata-7000-367640.pdf.
The Sun ZFS Backup Appliance is based on the Sun ZFS Storage 7420.

Feedback
Provide feedback about this documentation at:
http://www.oracle.com/goto/docfeedback

Access to Oracle Support
Oracle customers have access to electronic support through My Oracle Support. For
information, visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=
info or visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs
if you are hearing impaired.
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CHAPTER

1

Introduction
Oracle’s Sun ZFS Backup Appliance, combined with Oracle 11gR2 Recovery
Manager (Oracle RMAN), helps administrators meet the challenges of reliably
backing up the Oracle Exadata Database Machine and Oracle SPARC SuperCluster
11gR2 in less time, simplifying administration, and delivering smooth recovery
operations when compromising conditions demand it. The cost-effective and highbandwidth Sun ZFS Backup Appliance combines the simplicity of NFS protocol with
ZFS-enhanced disk reliability. With native QDR InfiniBand (IB) and 10 gigabit (Gb)
Ethernet connectivity, the Sun ZFS Backup Appliance is an ideal match for Oracle
Exadata and Oracle SPARC SuperCluster. These high-bandwidth interconnects
reduce backup and recovery time, as well as reduce backup application licensing
and support fees, compared to traditional NAS storage systems.

Browser User Interface (BUI)
The BUI is the graphical tool for administration of the appliance. The BUI provides
an intuitive environment for administration tasks, visualizing concepts, and
analyzing performance data. The management software is designed to be fully
featured and functional on a variety of web browsers.
Direct your browser to the appliance using either the IP address or host name you
assigned to the NET-0 port during initial configuration as follows:
https://ipaddress:215 or https://hostname:215. The login screen appears.
The online help link in the BUI is context-sensitive. For every top-level and secondlevel screen in the BUI, the associated help page appears when you click the Help
button. The Sun ZFS Backup Appliance is based on the Sun ZFS Storage 7420.

1

Command Line Interface (CLI)
The CLI is designed to mirror the capabilities of the BUI, while also providing a
powerful scripting environment for performing repetitive tasks. When navigating
through the CLI, there are two principles to be aware of:
■

Tab completion is used extensively: If you are not sure what to type in any given
context, pressing the Tab key will provide you with possible options. Throughout
the documentation, pressing Tab is presented as the word "tab" in bold italics.

■

Help is always available: The help command provides context-specific help. Help
on a particular topic is available by specifying the topic as an argument to help,
for example help commands. Available topics are displayed by tab-completing the
help command, or by typing help topics.

You can combine these two principles, as follows:
dory:> help tab
builtins
commands

general

help

properties

The Sun ZFS Backup Appliance is based on the Sun ZFS Storage 7420.
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2

Powering On and Initially
Configuring the Appliance

Before You Begin
This chapter provides instructions for powering on the appliance and configuring
the primary network interface using the preinstalled command line interface (CLI).
After you configure the primary interface, configure the remaining initial system
parameters using the browser user interface (BUI) from any client on the same
network. Alternatively, use the CLI to step through the same initial configuration
process.

Prerequisites
Gather the following information in preparation for configuring an Ethernet
interface on the storage controller.
■

IP address

■

IP netmask

■

Host name

■

Domain Name Server (DNS) domain name

■

DNS server IP address

■

Default router IP address

■

Password

If you will access the appliance through an administrative client, configure the
administrative client with the following settings:

3

■

8N1: eight data bits, no parity, one stop bit

■

9600 baud

■

Disable hardware flow control (CTS/RTS)

■

Disable software flow control (XON/XOFF)

Connecting to ILOM
In rare cases, faults associated with uncorrectable CPU errors are not diagnosable or
displayed in the controller. These faults will be preserved by and observable on the
Integrated Lights Out Manager (ILOM). Connect to the server ILOM (Service
Processor) on the server platform to diagnose hardware faults that do not appear in
the BUI.
Since this appliance is in a cluster environment, an ILOM connection should be
made to each controller.
The server ILOM provides options for (i) network and (ii) serial port connectivity.
Network connection is the preferred choice because the ILOM serial port does not
always allow adequate means of platform data collection.

Caution – Failure to configure ILOM connectivity may lead to longer than
necessary hardware fault diagnosis and resolution times.

Powering On the Appliance
You can access the system by connecting an administrative client to the serial
management port on the controller. Alternatively, if there is a Dynamic Host
Configuration Protocol (DHCP) server on the network, you can access the system by
connecting the network management port to your network.
Initially configure one controller. During cluster initialization, the software
propagates the configuration to the peer controller. After the cluster is initialized,
you can administer the system from either storage controller. However, do not
attempt initial configuration on both controllers independently.
Refer to the Sun ZFS Storage 7000 System Administration Guide
(http://www.oracle.com/technetwork/documentation/) for more
information.
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1. To perform the initial configuration using a serial connection, connect a serial
cable from the SER MGT port on the back panel of the controller to the serial
port on the administrative client. Use a DB9 to RJ45 adapter if necessary.
2. To perform the initial configuration using an Ethernet connection, connect an
Ethernet cable from the NET MGT port on the back panel of the controller to
your network.
3. Connect an Ethernet cable from your network to the NET-0 port on the back
panel of the controller.
4. Power on the disk shelves attached to the storage system by plugging the two
power cords into the universal power connectors, connecting the cords to the
external power source, and turning on the disk shelf power switches. Wait
several minutes until the power indicators are lit a steady green.
5. Connect power cables to power supply 0 and power supply 1 on the storage
controller and wait until the Power/OK LED on the front panel next to the
Power button lights and remains lit (approximately two minutes).
6. Open a terminal window or terminal emulator and issue the appropriate
command, as follows:
■

For a serial port concentrator (for example, using telnet), connect and use root
as the user name, and replace serial-concentrator portnumber with the
appropriate value, for example: telnet serial-concentrator
portnumber

■

For a network connection, connect using SSH and use root as the user name,
and determine the IP address by accessing your DHCP server for the address
assigned to the Service Processor MAC address (see the label on the storage
controller), for example: ssh root@192.168.128.256

a. Type the password changeme when prompted.
b. At the command prompt, type start /SP/console.
c. Type y to confirm that you want to start the console.
7. Press any key to begin configuring the appliance. The shell interface
configuration screen appears. NET-0 at the top of the screen should be
underlined.
8. Verify the information on the screen, or enter values that do not appear.
9. Apply the values by pressing ESC-1 or the F1 key, or by pressing Enter after
confirming the password. The final shell configuration screen appears,
confirming that your appliance is ready for further configuration using the BUI.

Chapter 2
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Initially Configuring the Appliance
Configure the remaining system parameters through the CLI, or through the BUI
using a browser running on any client on the same network as the initial interface.
The management software is designed to be fully featured and functional on a
variety of web browsers. The BUI initial configuration is the preferred method and
provides a screen for each of the initial configuration steps. There are six initial
configuration steps:
■

Network

■

DNS

■

Time

■

Name Services (NIS, LDAP, Active Directory)

■

Storage

■

Registration and Support

Since you are installing a cluster, configure only one controller initially. The software
propagates the configuration to the peer controller during cluster initialization. After
the cluster is initialized, you can administer the system from either storage
controller. Do not attempt initial configuration on both controllers independently.
Refer to the Cluster section in the Sun ZFS Storage 7000 System Administration Guide
(http://www.oracle.com/technetwork/documentation/) for more
information.

Note – Be sure to follow the last procedure in this section, “Post-Installation
Controller Software Update” on page 2-12, to update the controller software to
release 2011.1.1.1 or later.

BUI Configuration
1. Direct your browser to the system using either the IP address or host name you
assigned to the NET-0 port as follows: https://ipaddress:215 or
https://hostname:215. The login screen appears.
2. Type root into the Username field and the administrative password that you
entered into the appliance shell kit interface and press the Enter key. The
Welcome screen appears.
3. To begin configuring the system, click Start on the Welcome screen. You are
guided through the initial configuration, one screen at a time.
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4. Click Commit to save the configuration and go to the next screen. Arrows
beneath the Commit button can be used to revisit previous steps, and change
the configuration if desired.
The BUI initial configuration can be repeated at a later time by clicking the "INITIAL
SETUP" button on the Maintenance > System screen.

CLI Configuration
Alternatively, use the CLI to step through the initial configuration sections. Each step
begins by printing its help, which can be reprinted by typing help. Use the done
command to complete each step.
The CLI initial configuration can be repeated at a later time by entering
maintenance system setup in the CLI.
1. Log in using the password you provided during installation:
caji console login: root
Password:
Last login: Tue Jun 19 02:55:31 on console
To setup your system, you will be taken through a series of steps; as
the setup process advances to each step, the help message for that
step will be displayed.
Press any key to begin initial configuration ...

2. Press any key.
The network configuration step is displayed. View any existing settings by
entering the context (datalinks, devices, interfaces) and typing show. To customize
a setting, enter the context and type help to see available actions for that context.
To accept all settings, enter done. For more information, see the Network section
and the Clustering Considerations for Networking section in the Sun ZFS Storage
7000 System Administration Guide
(http://www.oracle.com/technetwork/documentation/).

CLI Configuration Example
In this example, the existing settings are checked (which were obtained from the
DHCP server), and accepted by typing done.
aksh: starting configuration with "net" ...

Chapter 2
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Configure Networking. Configure the appliance network interfaces. The
first network interface has been configured for you, using the
settings you provided at the serial console.
Subcommands that are valid in this context:
datalinks

=> Manage datalinks

devices

=> Manage devices

interfaces

=> Manage interfaces

help [topic]
=> Get context-sensitive help. If [topic] is
specified, it must be one of “builtins”, “commands”, “general”, “help”
or “script”.
show
context

=> Show information pertinent to the current

abort
=> Abort this task (potentially resulting in a
misconfigured system)
done

=> Finish operating on “net”

caji:maintenance system setup net> devices show
Devices:
DEVICE UP
nge0 true
nge1 false
nge2 false
nge3 false

MAC
0:14:4f:8d:59:aa
0:14:4f:8d:59:ab
0:14:4f:8d:59:ac
0:14:4f:8d:59:ad

SPEED
1000 Mbit/s
0 Mbit/s
0 Mbit/s
0 Mbit/s

caji:maintenance system setup net> datalinks show
Datalinks:
DATALINK CLASS
nge0 device

LINKS
nge0

LABEL
Untitled Datalink

caji:maintenance system setup net> interfaces show
Interfaces:
INTERFACE STATE CLASS LINKS ADDRS
nge0
up
ip
nge0
192.168.2.80/22
caji:maintenance system setup net> done
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LABEL
Untitled Interface

After entering done in the previous step, the Domain Name Service (DNS)
configuration step is displayed. Follow the instructions for viewing and customizing
settings. For more information, see the DNS section in the Sun ZFS Storage 7000
System Administration Guide
(http://www.oracle.com/technetwork/documentation/).
Configure DNS. Configure the Domain Name Service.
Subcommands that are valid in this context:
help [topic]
=> Get context-sensitive help. If [topic] is
specified, it must be one of “builtins”, “commands”,
“general”,”help”, “script” or “properties”.
show
context

=> Show information pertinent to the current

commit

=> Commit current state, including any changes

abort
=> Abort this task (potentially resulting in a
misconfigured system)
done

=> Finish operating on “dns”

get [prop]
=> Get value for property [prop]. (“help
properties” for valid properties.) If [prop] is not specified, returns
values for all properties.
set [prop]
=> Set property [prop] to [value]. (“help
properties” for valid properties.) For properties taking list values,
[value] should be a comma-separated list of values.

caji:maintenance system setup dns> show
Properties:
<status> = online
domain = sun.com
servers = 192.168.1.4
caji:maintenance system setup dns> set domain=sf.fishworks.com
domain = sf.fishworks.com (uncommitted)
caji:maintenance system setup dns> set servers=192.168.1.5
servers = 192.168.1.5 (uncommitted)
caji:maintenance system setup dns> commit
caji:maintenance system setup dns> done
aksh: done with "dns", advancing configuration to "ntp" ...
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After entering done in the previous step, the Network Time Protocol (NTP)
configuration step is displayed for synchronizing the appliance time clock. Follow
the instructions for viewing and customizing settings. For more information, see the
NTP section in the Sun ZFS Storage 7000 System Administration Guide
(http://www.oracle.com/technetwork/documentation/).
Configure Time. Configure the Network Time Protocol.
Subcommands that are valid in this context:
help [topic]
=> Get context-sensitive help. If [topic] is
specified, it must be one of “builtins”, “commands”,
“general”,”help”, “script” or “properties”.
show
context

=> Show information pertinent to the current

commit

=> Commit current state, including any changes

abort
=> Abort this task (potentially resulting in a
misconfigured system)
done

=> Finish operating on “ntp”

enable

=> Enable the ntp service

disable

=> Disable the ntp service

get [prop]
=> Get value for property [prop]. (“help
properties” for valid properties.) If [prop] is not specified, returns
values for all properties.
set [prop]
=> Set property [prop] to [value]. (“help
properties” for valid properties.) For properties taking list values,
[value] should be a comma-separated list of values.
caji:maintenance system setup ntp> set servers=0.pool.ntp.org
servers = 0.pool.ntp.org (uncommitted)
caji:maintenance system setup ntp> commit
caji:maintenance system setup ntp> done
aksh: done with "ntp", advancing configuration to "directory" ...

After entering done in the previous step, the Directory Services configuration step is
displayed. Follow the instructions for viewing and customizing settings. For more
information, see the Services section in the Sun ZFS Storage 7000 System
Administration Guide
(http://www.oracle.com/technetwork/documentation/).
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Configure Name Services. Configure directory services for users and
groups. You can configure and enable each directory service
independently, and you can configure more than one directory service.
Subcommands that are valid in this context:
nis

=> Configure NIS

ldap

=> Configure LDAP

ad

=> Configure Active Directory

help [topic]
=> Get context-sensitive help. If [topic] is
specified, it must be one of “builtins”, “commands”, “general”, “help”
or “script”.
show
context

=> Show information pertinent to the current

abort
=> Abort this task (potentially resulting in a
misconfigured system)
done

=> Finish operating on “directory”

caji:maintenance system setup directory> nis
caji:maintenance system setup directory nis> show
Properties:
<status> = online
domain = sun.com
broadcast = true
ypservers =
caji:maintenance system setup directory nis> set domain=fishworks
domain = fishworks (uncommitted)
caji:maintenance system setup directory nis> commit
caji:maintenance system setup directory nis> done
caji:maintenance system setup directory> done
aksh: done with "directory", advancing configuration to "support" ...

After entering done in the previous step, the storage pools configuration step is
displayed. Skip this step by entering done. Later, configure the storage pools via the
BUI, instead of the CLI, as described in the Storage section in the Sun ZFS Storage
7000 System Administration Guide
(http://www.oracle.com/technetwork/documentation/).
caji:maintenance system setup storage> done
aksh: done with "storage", advancing configuration to "support" ...
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After entering done in the previous step, the remote support and registration
configuration step is displayed. Follow the instructions for viewing and customizing
settings. For more information, see the Services section in the Sun ZFS Storage 7000
System Administration Guide
(http://www.oracle.com/technetwork/documentation/).
Remote Support. Register your appliance and configure remote
monitoring.
Subcommands that are valid in this context:
tags

=> Configure service tags

scrk

=> Configure phone home

help [topic]
=> Get context-sensitive help. If [topic] is
specified, it must be one of "builtins", "commands", "general", "help"
or "script".
show
context

=> Show information pertinent to the current

abort
=> Abort this task (potentially resulting in a
misconfigured system)
done

=> Finish operating on "support"

caji:maintenance system setup support> done
aksh: initial configuration complete!

After entering done in the previous step, the initial configuration is complete.

Post-Installation Controller Software
Update
Note – Use the following procedure to update your controller software to release
2011.1.1.1 or later.
Maintaining controller software in advance of putting your appliance into
production enables you to reap the greatest benefits of recent software
enhancements. In many cases, a simple software update will resolve an issue
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observed in testing or provide you with new enhancements that improve
productivity. Update storage controllers to the latest software and associated
firmware using the following process.
1. Ensure that any resilvering operations have completed by checking the
Configuration > Storage screen.
2. Ensure that there are no active problems on the Maintenance > Problems
screen.
3. Verify that hardware firmware updates are not in progress on the Maintenance
> System screen.
4. Read the Release Notes associated with the software update and address any
release-specific prerequisites.
5. Click the “Sign In” link at http://support.oracle.com.
The Oracle Single Sign-On screen appears.
6. Log in using your Oracle account credentials.
7. Download the desired software update.
The file is downloaded locally.
8. Unzip the downloaded file using an archive manager or by issuing the unzip
command.
The file is expanded into the All_Supported_Platforms directory.
9. To upload and apply the update, use the Updating via the BUI or Updating via
the CLI procedures in the Maintenance > System online help page.
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CHAPTER

3

Connecting the Sun ZFS Backup
Appliance

Oracle Exadata
For each host channel adapter (HCA) on the Sun ZFS Backup Appliance, connect the
HCA’s upper port to a corresponding port of the upper InfiniBand gateway switch
(leaf switch) on the Oracle Exadata, and the lower port to a corresponding port of
the lower leaf switch. Use leaf switch ports: 5B, 6A, 6B, 7A, 7B, or 12A.

Oracle SPARC SuperCluster
There are four ports available on each InfiniBand leaf switch that can be used to
connect to the Sun ZFS Backup Appliance. Connect the cables to theses ports as
follows:
■

■

Sun ZFS Backup Appliance Head 1
■

PCIe 3 Port 1 to Upper IB Leaf Switch (U24) Port 2A

■

PCIe 3 Port 2 to Lower IB Leaf Switch (U18) Port 2B

■

PCIe 6 Port 1 to Upper IB Leaf Switch (U24) Port 7B

■

PCIe 6 Port 2 to Lower IB Leaf Switch (U18) Port 12A

Sun ZFS Backup Appliance Head 2
■

PCIe 3 Port 1 to Lower IB Leaf Switch (U18) Port 2A
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■

PCIe 3 Port 2 to Upper IB Leaf Switch (U24) Port 2B

■

PCIe 6 Port 1 to Lower IB Leaf Switch (U18) Port 7B

■

PCIe 6 Port 2 to Upper IB Leaf Switch (U24) Port 12A
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CHAPTER

4

Configuring Oracle Exadata Backup
There are two methods for configuring the Sun ZFS Backup Appliance for the Oracle
Exadata:
■

Automatic configuration using a utility

■

Manual configuration

Both methods enforce a best-practice configuration. The Oracle Exadata Backup
Configuration Utility is strongly recommended because it reduces human error for
complex steps. However, you might opt for manual configuration based on your
system or infrastructure requirements. Follow the method best suited to your needs.

Automatic Configuration
The Oracle Exadata Backup Configuration Utility automates the best-practice
configuration setup through a command-line-based wizard. The configuration
comprises three steps that are saved individually in a template file, thus allowing
later execution for a subsequent step if desired. The three steps can be performed by
three different users:
■

Step 1 can be performed by the storage administrator to configure the Sun ZFS
Backup Appliance.

■

Step 2 can be performed by the Oracle Exadata system administrator to configure
the Oracle Exadata node.

■

Step 3 can be performed by the database administrator to generate the Oracle
Recovery Manager (RMAN) run block scripts.

The Oracle Exadata Backup Configuration Utility is available on the Oracle
Technology Network (http://www.oracle.com/technetwork/serverstorage/sun-unified-storage/downloads/zfssa-plugins-
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1489830.html). For information on using the utility, including how to execute a
backup from the Oracle Exadata, see the user guide and README file, which are
bundled with the utility.
Not all configuration has been automated. Configure the network and pools as
described in the next section. You do not need to configure the shares or Oracle
RMAN.

Manual Configuration
The manual configuration procedure is divided into general configuration guidelines
for a quick start, and detailed configuration guidelines.

General Configuration Guidelines
Configuring Networks, Pools, and Shares
The following sections summarize best practices for optimizing Sun ZFS Backup
Appliance network, pool, and share configurations to support backup and restore
processing.

Network Configuration
This section describes how to configure the IP network multipathing (IPMP) groups,
and how to configure routing in the Sun ZFS Backup Appliance. The basic network
configuration steps are:
1. Connect the Sun ZFS Backup Appliance to the Oracle Exadata as described in the
previous chapter.
2. Configure ibp0, ibp1, ibp2, and ibp3 with address 0.0.0.0/8 (necessary for
IPMP), connected mode, and partition key ffff. To identify the partition key
used by the Oracle Exadata system, run the following command as the root user:
# cat /sys/class/net/ib0/pkey

3. Configure the active/standby IPMP group over ibd0 and ibd3, with ibd0 active
and ibd3 standby.
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4. Configure the active/standby IPMP group over ibd1 and ibd2, with ibd2
active and ibd1 standby.
5. Enable adaptive routing to ensure traffic is load balanced appropriately when
multiple IP addresses on the same subnet are owned by the same head. This
occurs after a cluster failover.
For customers seeking additional IB connectivity, more IB HCAs can be installed and
configured. For details, see the Sun ZFS Storage 7x20 Appliance Installation Guide
(http://www.oracle.com/technetwork/documentation/).
The principles in this section can be applied to a 10 Gb Ethernet implementation by
applying the network configuration to the ixgbe interfaces instead of the ibp
interfaces. The 10 Gb Ethernet implementation may be configured as active/active
IPMP. If the Sun ZFS Backup Appliance is on a different subnet than the Oracle
Exadata, it may be necessary to create static routes from the Sun ZFS Backup
Appliance to the Oracle Exadata. Consult with your network administrator for
details.

Pool Configuration
This section describes design considerations to determine the most appropriate pool
configuration for the Sun ZFS Backup Appliance for Oracle RMAN backup and
restore operations based on data protection and performance requirements. The
system planner should consider pool protection based on the following guidelines:
■

Use parity-based protection for general-purpose and capacity-optimized systems:
■

RAID-Z for protection from single-drive failure on systems subject to random
workloads.

■

RAID-Z2 for protection from two-drive failure on systems with streaming
workloads only.

■

Use mirroring for high-performance with incrementally applied backup.

■

Configure pools based on performance requirements:

■

■

Configure a single pool for management-optimized systems.

■

Configure two pools for performance-optimized systems. Two-pool systems
can be configured by using half the drives from each tray.

Configure log device protection:
■

Stripe log devices for RAID-Z and mirrored pool configurations.

■

Mirror log devices for RAID-Z2 pool configurations.
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Share Configuration
The default options for Sun ZFS Backup Appliance shares provide a good starting
point for general-purpose workloads. Sun ZFS Backup Appliance shares can be
optimized for Oracle RMAN backup and restore operations as follows:
■

Create a project to store all shares related to backup and recovery of a single
database. For a two-pool implementation, create two projects; one for each pool.

■

Configure the shares supporting Oracle RMAN backup and restore workloads
with the following values:
■

Database record size (recordsize): 128kB

■

Synchronous write bias (logbias): Throughput (for processing backup sets
and image copies) or Latency (for incrementally applied backups)

■

Cache device usage (secondary cache): None (for backup sets) or All (when
supporting incrementally applied backups or database clone operations)

■

Data compression (compression): Off for performance-optimized systems,
LZJB or gzip-2 for capacity-optimized systems

■

Number of shares per pool: 1 for management-optimized systems, 2 or 4 for
performance-optimized systems

Additional share configuration options, such as higher-level gzip compression or
replication, can be applied to shares used to support Oracle Exadata backup and
restore, as customer requirements mandate.
Customers implementing additional Sun ZFS Backup Appliance data services
should consider implementation-specific testing to verify the implications of
deviations from the practices described earlier.

Configuring Oracle RMAN and the Oracle Database
Instance
Oracle RMAN is an essential component for protecting the content of Oracle
Exadata. Oracle RMAN can be used to create backup sets, image copies, and
incrementally updated backups of Oracle Exadata content on Sun ZFS Backup
Appliances. To optimize performance of Oracle RMAN backups from Oracle
Exadata to a Sun ZFS Backup Appliance, the database administrator should apply
the following best practices:
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■

Load balance Oracle RMAN channels evenly across the nodes of the database
machine.

■

Load balance Oracle RMAN channels evenly across Sun ZFS Backup Appliance
shares and controllers.
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To optimize buffering of the Oracle RMAN channel to the ZFS Storage Appliance,
you can tune the values of several hidden instance parameters. For Oracle Database
11g Release 2, the following parameters can be tuned:
■

■

For backup and restore set:
■

_backup_disk_bufcnt=64

■

_backup_disk_bufsz=1048576

For image copy backup and restore:
■

_backup_file_bufcnt=64

■

_backup_file_bufsz=1048576

For additional information about tuning these parameters and tuning equivalent
parameters for earlier versions of the Oracle Database software, see Article ID
1072545.1: RMAN Performance Tuning Using Buffer Memory Parameters) at
http://support.oracle.com.
Oracle Direct NFS (dNFS) is a high-performance NFS client that delivers exceptional
performance for Oracle RMAN backup and restore operations. dNFS should be
configured for customers seeking maximum throughput for backup and restore
operations.

Detailed Implementation Guidelines
This section provides detailed instructions for implementing a Sun ZFS Backup
Appliance for backup and recovery of the Oracle Exadata.

Configuring the Sun ZFS Backup Appliance Network
Sun ZFS Backup Appliance network configuration steps include assigning IP
addresses, and optionally IPMP groups, to the physical network interface cards
(NICs). For maximum throughput, set the Link Mode to Connected Mode for IB
interfaces and select Use Jumbo Frames for 10 Gb Ethernet. See FIGURE 4-1 for an
example of configuring the datalink for an IB interface. See FIGURE 4-2 for an example
of configuring the datalink for a 10 Gb Ethernet interface.

Note – All screen shots in the following figures are examples and represent a Sun
ZFS Backup Appliance with four disk shelves.
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FIGURE 4-1
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Configuring the datalink for an IB interface
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FIGURE 4-2

Configuring the datalink for a 10 Gb Ethernet interface

Configure a minimum of two NICs in each head. Depending on the specific
requirements for fault tolerance, IB ports can be configured with fixed IP addresses
that can be failed over between cluster controllers, or IPMP, which allows IP
addresses to be failed over between ports on a single controller. In practice, the
bandwidth of the PCI-2 slot is only able to support the data rate of a single QDR IB
port, so a practical IPMP configuration for InfiniBand ports is active/standby access
between the ports of a specific card. See FIGURE 4-3, FIGURE 4-4, FIGURE 4-5, and
FIGURE 4-6 for examples of configuring these network parameters.
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FIGURE 4-3
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Completed datalink configuration
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FIGURE 4-4

Base IPMP interface configured with IB datalink
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FIGURE 4-5
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First active/standby IPMP interface over IB configured
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FIGURE 4-6

Second active/standby IPMP interface over IB configured

Configure adaptive routing to allow for data to be returned on the same interface
from which it was requested, as shown in FIGURE 4-7.
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FIGURE 4-7

Configuring adaptive routing

Note – Depending on how the Sun ZFS Backup Appliance is installed and
configured, the administrator may also need to add a static route to the 1 GB
management interface used by the cluster peer.

Configuring the Sun ZFS Backup Appliance Storage Pool
Pool configuration assigns physical disk drive resources to logical storage pools for
backup data storage. To maximize system throughput, configure two equally sized
storage pools by assigning half of the physical drives in each drive tray to each
storage pool as shown in FIGURE 4-8.
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FIGURE 4-8

Storage pool configured based on half of drives in each tray

Note – The Sun ZFS Backup Appliance management software presents a warning
message about efficiency when two pools with the same RAID protection profile are
configured. This message can be safely ignored when configuring for a highperformance Oracle RMAN backup solution.

Configuring the Sun ZFS Backup Appliance Cluster
Cluster configuration assigns physical network and pool resources to specific
controllers in the Sun ZFS Backup Appliance cluster. An important concept in Sun
ZFS Backup Appliance clustering is that a single head owns a specific physical
resource at any given time. Consequently, ownership of IP addresses used to access
a specific head must be correlated with the pool and network interfaces that are also
owned by that controller.
For example, a Sun ZFS Backup Appliance cluster with two IP addresses on an IPMP
group, four IB ports, and two pools, should be configured such that each cluster
node owns one of the two IPMP groups, the requisite interface ports to support the
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group, and one of the two pools. Client access to a specific share on a specific pool
must be executed using the IP address associated with the pool. FIGURE 4-9 shows a
cluster configuration on the Sun ZFS Backup Appliance.
FIGURE 4-9

Cluster configuration for the Sun ZFS Backup Appliance

Configuring the Sun ZFS Backup Appliance Share
Share configuration is the process of setting up and tuning NFS mount points for
client access. For implementations with two pools (for example, pool-1 and pool2), create two separate projects named dbname in pool-1 and pool-2,
respectively.
A project is a Sun ZFS Backup Appliance entity that provides a higher level
management interface point for a collection of shares. To optimize share
management, update the default mount point for shares contained in the project to
reference the database name, such as /export/dbname. If two projects support the
same database, the names of the shares contained in each project must be different.
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For example, if dbname on pool-1 contains two shares, they could be configured as
backup1 and backup3, while the corresponding two shares in dbname on pool-2
could be configured as backup2 and backup4.
For a performance-optimized system, create eight shares for each project. For shares
supporting streaming backup and restore operations, set the Database record size
property to 128kB and the Synchronous write bias property to Throughput.
FIGURE 4-10 shows a sample share configuration that meets these specifications.
FIGURE 4-10

Share configuration setting appropriate for either a one- or two-pool
configuration

Root access can be granted for all database nodes in an Oracle Exadata rack by
specifying a specific NFS access rule to allow root-access for any server on the Oracle
Exadata private network, for example, 192.168.36.0/22. FIGURE 4-11 shows an
example of NFS root-access exceptions configured for a specific project.
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FIGURE 4-11

Granting root access for all database nodes in an Oracle Exadata rack

Configuring the Sun ZFS Backup Appliance DTrace
Analytics
The Sun ZFS Backup Appliance includes a comprehensive performance analysis tool
called DTrace Analytics. DTrace Analytics is a framework that monitors important
subsystem performance accounting statistics. A subset of the available accounting
statistics should be monitored to provide comprehensive data on the effectiveness
and performance of Oracle RMAN backup and restore workloads.
The following Analytics are available when advanced analytics are configured on
the Sun ZFS Backup Appliance (Configuration > Preferences > Enable Advanced
Analytics):
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■

CPU: Percent utilization broken down by CPU mode

■

Disk: Average number of I/O operations broken down by state of operation

Installation and Configuration Guide • November 2012

■

Disk: I/O bytes per second broken down by type of operation

■

Disk: I/O operations per second broken down by latency

■

Disk: Disks with utilization of at least 95 percent broken down by disk

■

Network: Interface bytes per second broken down by direction

■

Network: Interface bytes per second broken down by interface

■

Protocol: NFSv3 operations per second broken down by size

■

Protocol: NFSv3 operations per second broken down by type of operation

■

Protocol: NFSv3 operations per second of type read broken down by latency

■

Protocol: NFSv3 operations per second of type write broken down by latency

■

Protocol: NFSv3 operations per second of type read broken down by size

■

Protocol: NFSv3 operations per second of type write broken down by size

Implementing these accounting statistics helps end-users gain a quantitative
understanding of the instantaneous and historical resource consumption and quality
of service (QoS) for their specific implementation.

Configuring the Client NFS Mount
When configuring the Sun ZFS Backup Appliance, any server that accesses the
appliance, including Oracle Exadata servers, is considered a client. Configuring the
client NFS mount includes creating the target directory structure for access to the
Sun ZFS Backup Appliance as well as the specific NFS mount options necessary for
optimal system performance. Mount options for Linux clients are:
rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,vers=3,timeo=
600
For detailed configuration steps, see “Configuration Details for Client NFS Mount
and Oracle dNFS” on page 75.

Note – Implementations using Oracle Database version 11.2.0.1 may run into the
bug 9244583, ORA-27054 when running Oracle RMAN over NFS. The patch for this
bug and workarounds are documented in the My Oracle Support document ORA27054 WHEN RUNNING RMAN WITH NFS IN 11.2 (WORKS FINE ON 10.2 AND
11.1) [ID 1076405.1].
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Tuning the Linux Network and Kernel
Depending on the specific Linux installation, the NFS client software and necessary
supporting software subsystems may or may not be enabled. Two Linux services
required to run NFS are portmap and nfslock. The services can be configured to
run after reboot using the chkconfig command and enabled dynamically using the
service command as follows:
#
#
#
#

chkconfig portmap on
service portmap start
chkconfig nfslock on
service nfslock start

To ensure the portmap service has access to the /etc/hosts.allow and
/etc/hosts.deny files, open up group and world read permissions on these files
after verifying with local system administration officials that read permissions may
be granted for these files:
# ls -l /etc/host*
-rw-r--r-- 1 root root
17 Jul 23 2000
-rw-r--r-- 1 root root 1394 Mar 4 10:36
-rw------- 1 root root 161 Jan 12 2000
-rw-r--r-- 1 root root 147 Mar 3 14:03
-rw------- 1 root root 347 Jan 12 2000
-rw-r--r-- 1 root root 273 Mar 3 14:03
# dcli -l root -g
# dcli -l root -g
# dcli -l root -g
/etc/hosts.allow
# dcli -l root -g
/etc/hosts.deny

/etc/host.conf
/etc/hosts
/etc/hosts.allow
/etc/hosts.backupbyExadata
/etc/hosts.deny
/etc/hosts.orig

/home/oracle/dbs_group chmod 640 /etc/hosts.allow
/home/oracle/dbs_group chmod 640 /etc/hosts.deny
/home/oracle/dbs_group chown root:rpc
/home/oracle/dbs_group chown root:rpc

# ls -l /etc/host*
-rw-r--r-- 1 root root
-rw-r--r-- 1 root root
-rw-r----- 1 root rpc
-rw-r--r-- 1 root root
-rw-r----- 1 root rpc
-rw-r--r-- 1 root root

17 Jul 23 2000 /etc/host.conf
1394 Mar 4 10:36 /etc/hosts
161 Jan 12 2000 /etc/hosts.allow
147 Mar 3 14:03 /etc/hosts.backupbyExadata
347 Jan 12 2000 /etc/hosts.deny
273 Mar 3 14:03 /etc/hosts.orig

For Oracle Exadata, the Linux service cpuspeed is disabled by default, which
optimizes throughput for some network devices. In a general Linux implementation,
cpuspeed may be set to enable by default, which can reduce NFS throughput over
34
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10 Gb Ethernet. If this service is not being used, or its use is less valuable than
maximizing NFS performance over 10 Gb Ethernet, the service can be manually
disabled after boot or dynamically disabled with the chkconfig and service
commands as follows:
# chkconfig cpuspeed off
# service cpuspeed stop

Further client, operating system, network, and kernel tuning may be needed,
including software updates, to maximize device driver, networking, and kernel
throughput related to network I/O processing. These tuning procedures are systemspecific and beyond the scope of this paper. Consult with your operating system and
NIC vendors for evaluation and implementation details.

Configuring Oracle Direct NFS (dNFS)
A complete description of Direct NFS (dNFS) configuration is available for each
specific release of the Oracle Database software from
http://support.oracle.com.
For detailed configuration steps, see “Configuration Details for Client NFS Mount
and Oracle dNFS” on page 75.

Note – Prior to configuring dNFS, apply Oracle Database patch 8808984 to ensure
optimal dNFS operation. Patch 8808984 is available from
http://support.oracle.com, and is included in Oracle Exadata Database
11.2.0.1 (BP 8).
A summary of how to configure dNFS is as follows:
1. Shut down the running instance of the Oracle Database software.
2. Enable dNFS using one of the options below:
■

For version 11.2.0.2 or greater of the Oracle Database software, enter:
$ make -f \
$ORACLE_HOME/rdbms/lib/ins_rdbms.mk
dnfs_on

■

For a version prior to 11.2.0.2, enter:
$ ln -sf \
$ORACLE_HOME/lib/libnfsodm11.so \
$ORACLE_HOME/lib/libodm11.so
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3. Update the oranfstab (/etc/oranfstab) file with entries showing the
channels and shares accessed on the Sun ZFS Backup Appliance in cases where
multiple IP addresses are used to access a single share. The following example
shows how to access the backup share on aie-7420a-h1 over two separate IP
addresses, 192.168.36.200 and 192.168.36.201.
server: aie-test-l-71-ib-data
local: 192.168.36.100 path: 192.168.36.200
local: 192.168.36.101 path: 192.168.36.202
local: 192.168.36.102 path: 192.168.36.204
local: 192.168.36.103 path: 192.168.36.206
dontroute
export: /export/qs/backup1 mount: /zfssa/qs/backup1
export: /export/qs/backup3 mount: /zfssa/qs/backup3
export: /export/qs/backup5 mount: /zfssa/qs/backup5
export: /export/qs/backup7 mount: /zfssa/qs/backup7
server: aie-test-l-72-ib-data
local: 192.168.36.100 path: 192.168.36.201
local: 192.168.36.101 path: 192.168.36.203
local: 192.168.36.102 path: 192.168.36.205
local: 192.168.36.103 path: 192.168.36.207
dontroute
export: /export/qs/backup2 mount: /zfssa/qs/backup2
export: /export/qs/backup4 mount: /zfssa/qs/backup4
export: /export/qs/backup6 mount: /zfssa/qs/backup6
export: /export/qs/backup8 mount: /zfssa/qs/backup8

4. Restart the Oracle Database software instance.

Tuning the Oracle Database Instance for Oracle RMAN
Backup and Restore
Optimizing high-bandwidth backup and restore operations using Oracle RMAN and
the Sun ZFS Storage Appliance requires adjusting the instance parameters that
control I/O buffering. For information about how to tune these parameters on
different versions of the Oracle Database software, see Article ID 1072545.1: RMAN
Performance Tuning Using Buffer Memory Parameters) at
http://support.oracle.com.
For Oracle Exadata, tuning the following four parameters should be considered:
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■

_backup_disk_bufcnt - Number of buffers used to process backup sets

■

_backup_disk_bufsz - Size of the buffers used to process backup sets

■

_backup_file_bufcnt - Number of buffers used to process image copies

■

_backup_file_bufsz - Size of the buffers used to process image copies
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For backup and restore operations on backup sets and image copies, set the number
of buffers to 64 and the buffer size to 1 MB:
SQL>
SQL>
SQL>
SQL>

alter
alter
alter
alter

system
system
system
system

set
set
set
set

“_backup_disk_bufcnt”=64;
“_backup_file_bufcnt”=64;
“_backup_disk_bufsz”=1048576;
“_backup_file_bufsz”=1048576;

These commands may be configured persistently by adding them to the SPFILE, or
they may be set dynamically in the Oracle RMAN run block used to execute the
backup or restore operations.
The following code fragments show how to dynamically tune the buffer sizes and
counts for backup and restore operations.
■

Backup set backup:
run
{
sql 'alter system set “_backup_disk_bufcnt”=64';
sql 'alter system set “_backup_disk_bufsz”=1048576';
allocate channel...
...
backup as backupset database;
}

■

Backup set restore:
run
{
sql 'alter system set “_backup_disk_bufcnt”=64';
sql 'alter system set “_backup_disk_bufsz”=1048576';
allocate channel...
...
restore database;
}

■

Image copy backup:
run
{
sql 'alter system set “_backup_file_bufcnt”=64';
sql 'alter system set “_backup_file_bufsz”=1048576';
allocate channel...
...
backup as copy database;
}

■

Image copy restore:
run
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{
sql 'alter system set “_backup_file_bufcnt”=64';
sql 'alter system set “_backup_file_bufsz”=1048576';
allocate channel...
...
restore database;
}

Performing an incrementally applied backup requires reading an incremental
backup set and writing to an image copy. To tune buffers for incrementally applied
backups, run the following:
run
{
sql 'alter system set
sql 'alter system set
sql 'alter system set
sql 'alter system set
allocate channel...

“_backup_disk_bufcnt”=64';
“_backup_disk_bufsz”=1048576';
“_backup_file_bufcnt”=64';
“_backup_file_bufsz”=1048576';

...
recover copy of database;
}

Creating Dedicated Services for Oracle RMAN
Operations
Eight services dedicated to Oracle RMAN processing can be configured to optimize
management of load balancing, high availability, and upgrades. These services can
be evenly load balanced over all the nodes of an Oracle Exadata system. Availability
and performance can be optimized by configuring the services to run on a preferred
instance while preparing them to fail over to any instance in the cluster. If these
services are configured, upgrading a one-quarter or one-half rack Oracle Exadata
system does not require changing the connect string of the Oracle RMAN run block.
The srvctl utility is used to install services for Oracle RMAN processing. The
following code fragment shows how to create eight services evenly distributed over
a four-node cluster that are set up to fail over to any other node in the cluster. In this
example, the services are installed for a database named dbname and are named
dbname_bkup[1-8].
srvctl add service -d dbname -r dbname1 -a dbname2,dbname3,dbname4 \
-s dbname_bkup1
srvctl start service -d dbname -s dbname_bkup1
srvctl add service -d dbname -r dbname2 -a dbname1,dbname3,dbname4 \
-s dbname_bkup2
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srvctl start service -d dbname -s dbname_bkup2
srvctl add service -d dbname -r dbname3 -a dbname1,dbname2,dbname4
-s dbname_bkup3
srvctl start service -d dbname -s dbname_bkup3
srvctl add service -d dbname -r dbname4 -a dbname1,dbname2,dbname3
-s dbname_bkup4
srvctl start service -d dbname -s dbname_bkup4
srvctl add service -d dbname -r dbname1 -a dbname2,dbname3,dbname4
-s dbname_bkup5
srvctl start service -d dbname -s dbname_bkup5
srvctl add service -d dbname -r dbname2 -a dbname1,dbname3,dbname4
-s dbname_bkup6
srvctl start service -d dbname -s dbname_bkup6
srvctl add service -d dbname -r dbname3 -a dbname1,dbname2,dbname4
-s dbname_bkup7
srvctl start service -d dbname -s dbname_bkup7
srvctl add service -d dbname -r dbname4 -a dbname1,dbname2,dbname3
-s dbname_bkup8
srvctl start service -d dbname -s dbname_bkup8

\

\

\

\

\

\

Configuring Oracle RMAN
Configuring Oracle RMAN channel and parallelism includes specifying the file
system targets for the Oracle RMAN backup channels and the total number of
channels used for backup and restore operations. Performance benefits can be
realized by configuring 16 Oracle RMAN channels spanning the available Sun ZFS
Backup Appliance shares. Configure Oracle RMAN channels such that they are
evenly distributed over the Oracle Database instances and nodes in the RAC cluster
and evenly distributed over the shares exported from the Sun ZFS Backup
Appliance.
The following code fragments show sample Oracle RMAN run blocks for
performing backup and restore operations for backup sets and image copies as well
as applying incremental merges to image copies. The sample code is based on the
following database configuration:
■

Database name: dbname

■

SYSDBA login: sys/welcome

■

Scan address: ad01-scan

■

Service names for the backup: dbname_bkup[1-8]

The Sun ZFS Backup Appliance can be configured in a one-pool configuration in
which the appliance exports eight shares used as eight mount points.
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The Oracle RMAN run blocks for backup and restore using backup sets and image
copies are shown in the examples in the sections below. In these examples, the
mount points for the four-share configuration are accessed as
/zfssa/dbname/backup1 through /zfssa/dbname/backup4. Also, the examples
are for a configuration in which the Sun ZFS Backup Appliance exports four shares
used as four mount points for 16 Oracle RMAN channels.
Backup set level 0 backup:
run
{
sql ’alter system set "_backup_disk_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_disk_bufsz"=1048576 scope=memory’;
allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup3/%U’;

40

Installation and Configuration Guide • November 2012

configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup as backupset incremental level 0 section size 32g database
tag ’FULLBACKUPSET_L0’ plus archivelog tag ’FULLBACKUPSET_L0’;
}

Backup set level 1 backup:
run
{
sql ’alter system set "_backup_disk_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_disk_bufsz"=1048576 scope=memory’;
allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup1/%U’;

Chapter 4

Configuring Oracle Exadata Backup

41

allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup3/%U’;
configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup as backupset incremental level 1 database tag
’FULLBACKUPSET_L1’ plus archivelog tag ’FULLBACKUPSET_L1’;
}

Image copy backup:
run
{
sql ’alter system set "_backup_file_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_file_bufsz"=1048576 scope=memory’;
allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup3’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup4’ format ’/zfssa/dbname/backup3/%U’;
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allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup5’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup6’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup7’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’ format ’/zfssa/dbname/backup3/%U’;
configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup incremental level 1 for recover of copy with tag ’IMAGECOPY’
database;
}

Incremental merge to image copy:
run
{
sql
sql
sql
sql

’alter
’alter
’alter
’alter

system
system
system
system

set
set
set
set

"_backup_disk_bufcnt"=64 scope=memory’;
"_backup_disk_bufsz"=1048576 scope=memory’;
"_backup_file_bufcnt"=64 scope=memory’;
"_backup_file_bufsz"=1048576 scope=memory’;

allocate channel ch01
scan/dbname_bkup1’;
allocate channel ch02
scan/dbname_bkup2’;
allocate channel ch03
scan/dbname_bkup3’;
allocate channel ch04
scan/dbname_bkup4’;
allocate channel ch05
scan/dbname_bkup5’;
allocate channel ch06
scan/dbname_bkup6’;
allocate channel ch07
scan/dbname_bkup7’;
allocate channel ch08
scan/dbname_bkup8’;

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’;
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allocate channel ch10
scan/dbname_bkup2’;
allocate channel ch11
scan/dbname_bkup3’;
allocate channel ch12
scan/dbname_bkup4’;
allocate channel ch13
scan/dbname_bkup5’;
allocate channel ch14
scan/dbname_bkup6’;
allocate channel ch15
scan/dbname_bkup7’;
allocate channel ch16
scan/dbname_bkup8’;

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
recover copy of database with tag ’IMAGECOPY’;
}

Restore validate:
run
{
sql
sql
sql
sql
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’alter
’alter
’alter
’alter

system
system
system
system

set
set
set
set

"_backup_disk_bufcnt"=64 scope=memory’;
"_backup_disk_bufsz"=1048576 scope=memory’;
"_backup_file_bufcnt"=64 scope=memory’;
"_backup_file_bufsz"=1048576 scope=memory’;

allocate channel ch01
scan/dbname_bkup1’;
allocate channel ch02
scan/dbname_bkup2’;
allocate channel ch03
scan/dbname_bkup3’;
allocate channel ch04
scan/dbname_bkup4’;
allocate channel ch05
scan/dbname_bkup5’;
allocate channel ch06
scan/dbname_bkup6’;
allocate channel ch07
scan/dbname_bkup7’;

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-
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allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup8’;
allocate channel ch09
scan/dbname_bkup1’;
allocate channel ch10
scan/dbname_bkup2’;
allocate channel ch11
scan/dbname_bkup3’;
allocate channel ch12
scan/dbname_bkup4’;
allocate channel ch13
scan/dbname_bkup5’;
allocate channel ch14
scan/dbname_bkup6’;
allocate channel ch15
scan/dbname_bkup7’;
allocate channel ch16
scan/dbname_bkup8’;

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
restore validate database;
}
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CHAPTER

5

Configuring Oracle SPARC
SuperCluster Backup

General Implementation Tasks
The following sections summarize best practices for optimizing the Sun ZFS Backup
Appliance configuration for the Oracle SPARC SuperCluster 11gR2.
■

“Configuring the Sun ZFS Backup Appliance InfiniBand Datalinks” on page 48

■

“Configuring the Oracle SPARC SuperCluster InfiniBand Switches to Add the Sun
ZFS Backup Appliance” on page 49

■

“Configuring Sun ZFS Backup Appliance Networking for an Active-Active
Configuration” on page 53

■

“Configuring the Sun ZFS Backup Appliance Storage Pool” on page 58

■

“Configuring the Sun ZFS Backup Appliance Shares” on page 59

■

“Configuring the Sun ZFS Backup Appliance DTrace Analytics” on page 63

■

“Configuring the Client NFS Mount” on page 63

■

“Tuning the Solaris 11 Network and Kernel” on page 64

■

“Configuring Oracle Direct NFS (dNFS)” on page 64

■

“Tuning the Oracle Database Instance for Oracle RMAN Backup and Restore” on
page 65

■

“Creating Dedicated Services for Oracle RMAN Operations” on page 67

■

“Configuring Oracle RMAN” on page 68
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Detailed Implementation Tasks
The following sections provide detailed information for performing the bestpractices tasks for optimizing the Sun ZFS Backup Appliance configuration.
All screen shots, print outs, and guidelines in the following sections are examples
and represent a Sun ZFS Backup Appliance with two controllers (heads) and four
disk shelves.

Configuring the Sun ZFS Backup Appliance
InfiniBand Datalinks
Follow the steps in this section to configure each Sun ZFS Backup Appliance
InfiniBand connection. The eight GUIDs for the InifiniBand HBA ports that are
recorded during this procedure are used to configure the Oracle SPARC
SuperCluster InfiniBand switches in the next procedure.
1. Connect the Sun ZFS Backup Appliance to the Oracle SPARC SuperCluster as
described in “Connecting the Sun ZFS Backup Appliance” on page 15.
2. Log on to the Browser User Interface (BUI) of Head 1 and navigate to
Configuration > Network.
3. Click the plus icon next to Datalinks. The Network Datalink dialogue box opens.
4. Complete the dialogue box as follows (refer to FIGURE 5-1):
a. Check the IB Partition box.
b. Enter a meaningful name for the datalink name.
c. Set the Partition Key to 8503.
d. Select Connected Mode for the Link Mode.
e. Do not check the LACP Aggregation box.
f. Select Partition Device ibp0.
g. Record the GUID number (for example, 21280001ef43bb) and click Apply.
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FIGURE 5-1

Network Interface dialogue box

5. Repeat steps 3 and 4 for each remaining InfiniBand interface (ibp1, ibp2, and
ibp3).
6. Repeat steps 2 through 5 for Head 2.

Configuring the Oracle SPARC SuperCluster
InfiniBand Switches to Add the Sun ZFS Backup
Appliance
In this procedure, the GUIDs of the Sun ZFS Backup Appliance Infiniband HBA
ports are added to the existing Oracle SPARC SuperCluster InfiniBand configuration.
By adding these ports and using a partition key of 8503, communication between the
two devices can occur.
1. Log on to the Oracle SPARC SuperCluster InfiniBand spine switch as root.
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By default, the spine switch is given a hostname of <sscid>sw-ib1, where
<sscid> is the prefix name given to the entire Oracle SPARC SuperCluster
system. In the following example, the <sscid> is aiessc.
login as: root
root@aiesscsw-ib1's password:
Last login: Tue Sep 25 08:19:01 2012 from dhcp-brm-bl5-204-3eeast-10-135-75-254.usdhcp.oraclecorp.com

2. Enter the command enablesm to verify that the switch is running Subnet
Manager (or this command will start Subnet Manager).
[root@aiesscsw-ib1 ~]# enablesm
opensm (pid 15906) is already running...
Starting partitiond daemon
/usr/local/util/partitiond is already running
(You may also perform a 'restart' if wanted)

3. Enter the command getmaster to verify that this is the master switch of the
configuration. If the master switch is not running on the spine switch, log out and
log in to the designated master switch for the remainder of this procedure.
[root@aiesscsw-ib1 ~]# getmaster
Local SM enabled and running
20120913 10:16:51 Master SubnetManager on sm lid 13 sm guid
0x2128e8ac27a0a0 : SUN DCS 36P QDR aiesscsw-ib1.us.oracle.com
[root@aiesscsw-ib1 ~]#

4. Back up the switch configuration according the documented backup procedures
(http://docs.oracle.com/cd/E26698_01/index.html).
5. Enter the command smpartition list active to verify that partition key
0x0503 is assigned to partition name "sto" (sto = 0x0503).
The partition key was set to 8503 on the Sun ZFS Backup Appliance datalinks, but
the InfiniBand switch reports 0503. This is intentional because the InfiniBand
protocol reserves the most significant bit (0x8000) of the hexadecimal partition
key (pkey) for its own use. Therefore, pkeys 0x8503 and 0x0503 are the same.
[root@aiesscsw-ib1 ~]# smpartition list active
# Sun DCS IB partition config file
# This file is generated, do not edit
#! version_number : 11
Default=0x7fff, ipoib : ALL_CAS=full, ALL_SWITCHES=full, SELF=
full;
SUN_DCS=0x0001, ipoib : ALL_SWITCHES=full;
ic1s10 = 0x0501,ipoib,defmember=full:
0x0021280001ef30f7,
0x0021280001ef33bf,
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0x0021280001ef30b7,
0x0021280001ef314b;
ic2s10 = 0x0502,ipoib,defmember=full:
0x0021280001ef30f8,
0x0021280001ef33c0,
0x0021280001ef30b8,
0x0021280001ef314c;
sto = 0x0503,ipoib,defmember=full:
0x0021280001ef43f8,
0x0021280001ef43b7,
0x0021280001cf90c0,
0x0021280001ef43bb,
… more …

6. Add the Sun ZFS Backup Appliance to the InfiniBand configuration:
a. Enter the command smpartition start to start a reconfiguration session.
# smpartition start
[root@aiesscsw-ib1 ~]# smpartition start

b. Enter the command smpartition add to add the eight new GUIDs to the
configuration.
# smpartition add -n sto -port <GUID1> <GUID2> <GUID3> …
<GUID8>
[root@aiesscsw-ib1 ~]# smpartition add -n sto -port
21280001ef43bb 21280001ef43bc 21280001cf90bf 21280001cf90c0
21280001ef43f7 21280001ef43f8 21280001ef43b7 21280001ef43b8

c. Enter the command smpartition list modified to verify the new GUIDs
have been added correctly.
# smpartition list modified
[root@aiesscsw-ib1 ~]# smpartition list modified
# Sun DCS IB partition config file
# This file is generated, do not edit
#! version_number : 11
Default=0x7fff, ipoib : ALL_CAS=full, ALL_SWITCHES=full, SELF=
full;
SUN_DCS=0x0001, ipoib : ALL_SWITCHES=full;
ic1s10 = 0x0501,ipoib,defmember=full:
0x0021280001ef30f7,
0x0021280001ef33bf,
0x0021280001ef30b7,
0x0021280001ef314b;
ic2s10 = 0x0502,ipoib,defmember=full:
0x0021280001ef30f8,
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0x0021280001ef33c0,
0x0021280001ef30b8,
0x0021280001ef314c;
sto = 0x0503,ipoib,defmember=full:
0x0021280001ef43f8,
0x0021280001ef43b7,
0x0021280001cf90c0,
0x0021280001ef43bb,
0x0021280001ef43bc,
0x0021280001cf90bf,
0x0021280001ef43b8,
0x0021280001ef43f7,
0x0021280001ef3048,
0x0021280001ef30af,
0x0021280001ef30f8,
0x0021280001ef30f7,
0x0021280001ef33c0,
0x0021280001ef33bf,
0x0021280001ef30cc,
0x0021280001ef342b,
0x0021280001ef30b8,
0x0021280001ef30b7,
0x0021280001ef314c,
0x0021280001ef314b,
0x0021280001efec65,
0x0021280001efec66,
0x0021280001efecb1,
0x0021280001efecb2;

d. Enter the command smpartition commit to apply the new configuration
and propagate configuration changes to all InfiniBand switches in the
configuration.
# smpartition commit
[root@aiesscsw-ib1 ~]# smpartition commit
[root@aiesscsw-ib1 ~]#

7. Log off the InfiniBand switch.
8. Back up the InfiniBand configuration according to the documented backup
procedures (http://docs.oracle.com/cd/E26698_01/index.html).
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Configuring Sun ZFS Backup Appliance
Networking for an Active-Active Configuration
Configure the InfiniBand ports on the Sun ZFS Backup Appliance for IP
multipathing. Four IP addresses, on the private storage subnet, are needed for each
Sun ZFS Backup Appliance head (therefore, eight addresses total) because the
interfaces will run in an active-active configuration.
1. Configure each InfiniBand datalink as its own network interface.
a. Log on to the BUI of Head 1 and navigate to Configuration > Network.
b. Click the plus icon next to Interfaces. The Network Interface dialogue box
opens.
c. Complete the dialogue box as follows (refer to FIGURE 5-2):
i. Enter a meaningful name for the network interface.
ii. Verify that Enable Interface is checked.
iii. Verify that Allow Administration is checked.
iv. Verify that Use IPv4 Protocol is checked.
v. Verify that the Configure with menu selection is Static Address
List.
vi. In the box below that, enter 0.0.0.0/8.
vii. Verify that Use IPv6 Protocol is not checked.
viii. Select the datalink for ibp0 and click Apply.
d. Repeat steps b and c for the remaining datalinks (ibp1, ibp2, and ibp3).
e. Repeat steps a through d on Head 2.
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FIGURE 5-2

Creating network interfaces for each InfiniBand datalink

2. Configure the IPMP interface on Head 1.
a. Log on to the BUI of Head 1 and navigate to Configuration > Network.
b. Click the plus icon next to Interfaces. The Network Interface dialogue box
opens.
c. Complete the dialogue box as follows (refer to FIGURE 5-3):
i. Enter a meaningful name for the IPMP network interface.
ii. Verify that Enable Interface is checked.
iii. Verify that Allow Administration is checked.
iv. Verify that Use IPv4 Protocol is checked.
v. Verify that the Configure with menu selection is Static Address
List.
vi. Click the plus sign next to the empty box three times, so that four empty
boxes are displayed.
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vii. In each empty box, enter one of the IP addresses reserved for the InfiniBand
connections with its respective /24 netmask designation. As a best practice,
do not use consecutive IP addresses from the block, but rather every other
one (for example, all odd or all even).
viii. Verify that Use IPv6 Protocol is not checked.
ix. Check the IP MultiPathing Group box.
x. Check the boxes next to the interfaces corresponding to datalinks ibp0 and
ibp3.
xi. Verify that each of the two interfaces are set to Active and click Apply.
FIGURE 5-3

IPMP InfiniBand group for Sun ZFS Backup Appliance Head 1

d. From Configuration > Network, click Routing.
e. Click on the Multihoming model corresponding to Adaptive (refer to
FIGURE 5-4).

Chapter 5

Configuring Oracle SPARC SuperCluster Backup

55

FIGURE 5-4

Network routing for Sun ZFS Backup Appliance Head 1

3. Configure the IPMP interface on Head 2.
a. Log on to the BUI of Head 2 and navigate to Configuration > Network.
b. Click the plus icon next to Interfaces. The Network Interface dialogue box
opens.
c. Complete the dialogue box as follows (refer to FIGURE 5-5):
i. Enter a meaningful name for the IPMP network interface.
ii. Verify that Enable Interface is checked.
iii. Verify that Allow Administration is checked.
iv. Verify that Use IPv4 Protocol is checked.
v. Verify that the Configure with menu selection is Static Address
List.
vi. Click the plus sign next to the empty box three times, so that four empty
boxes are displayed.
vii. In each empty box, enter one of the remaining four IP addresses reserved for
the InfiniBand connections with its respective /24 netmask designation.
These should be the ones not used on Head 1.
viii. Verify that Use IPv6 Protocol is not checked.
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ix. Check the IP MultiPathing Group box.
x. Check the boxes next to the interfaces corresponding to datalinks ibp1 and
ibp2.
xi. Verify that each of the two interfaces are set to Active and click Apply.
FIGURE 5-5

IPMP InfiniBand group for Sun ZFS Backup Appliance Head 2

d. From Configuration > Network, click Routing.
e. Click on the Multihoming model corresponding to Adaptive.
4. Verify connectivity with the Oracle SPARC SuperCluster nodes.
Verify that each node can ping each of the eight addresses used in the IPMP
groups on the Sun ZFS Backup Appliance. Add these IP addresses to the
/etc/inet/hosts table of each node.
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Configuring the Sun ZFS Backup Appliance
Storage Pool
Pool configuration assigns physical disk drive resources to logical storage pools for
backup data storage. To maximize system throughput, configure two equally sized
storage pools by assigning half of the physical drives in each drive tray to each
storage pool as shown in FIGURE 5-6.
FIGURE 5-6

Storage pool configured based on half of drives in each tray

The Sun ZFS Backup Appliance management software presents a warning message
about efficiency when two pools with the same RAID protection profile are
configured. This message can be safely ignored when configuring for a highperformance Oracle RMAN backup solution.
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Configuring the Sun ZFS Backup Appliance
Shares
Share configuration is the process of setting up and running NFS mount points for
client access. Two projects should be created for the Oracle SPARC SuperCluster
configuration: one project per pool. A project is an entity that provides a higher level
management interface point for a collection of shares. To optimize share
management, update the default mount point for shares contained in the project to
reference the database name, such as /export/dbname. For a performanceoptimized system, create four shares for each project in each pool, for a total of eight
shares (four for each head). To configure a project, perform the following:
1. Log on to the BUI of Head 1 and navigate to Shares > Projects.
2. Click the plus icon next to Projects, enter a meaningful name for the project, and
click Apply. Since a similar project will be created on the other head, uniquely
name the project for Head 1, such as H1-mydb.
3. Click the pencil icon next to the new project name to edit the project.
4. Click General and complete the properties as follows (refer to FIGURE 5-7):
a. Change the Mountpoint to include the database name (for example,
/export/H1-mydb).
b. Change Synchronous write bias from Latency to Throughput and click
Apply.
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FIGURE 5-7

Project general parameter settings

5. Click Protocols and add an NFS exception as follows (refer to FIGURE 5-8):
a. Click the plus icon next to NFS Exceptions.
b. Change Type to Network.
c. Enter the subnet and netmask (for example, /24) of the InfiniBand network.
d. Change Access Mode to Read/Write.
e. Verify that Charset is set to default.
f. Check the Root Access box and click Apply.
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FIGURE 5-8

Setting up project NFS exceptions

6. Next to General, click Shares.
7. Create four filesystems for Head 1 and uniquely name them so they will be
different from the names for Head 2. To interleave the backup streams to
distribute the data across the two heads and, thereby, provide better performance,
use odd-numbered names for Head 1, such as backup1, backup3, backup5, and
backup7; and use even-numbered names for Head 2, such as backup2, backup4,
backup6, and backup8.
To create the filesystems, click the plus icon next to Filesystems, enter the name of
the filesystem (backup1), and click Apply. Repeat this step to create the
remaining three filesystems (backup3, backup5, and backup7). The filesystem
listing should be similar to FIGURE 5-9.
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FIGURE 5-9

Filesystem listing for Head 1

8. Repeat steps 1 through 7 for Head 2. Remember to use a unique project name (for
example, H2-mydb), and specify even-numbered backup IDs (backup2,
backup4, backup6, and backup8) for the filesystem names. The filesystem
listing should be similar to FIGURE 5-10.
FIGURE 5-10

62

Filesystem listing for Head 2
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Configuring the Sun ZFS Backup Appliance
DTrace Analytics
The Sun ZFS Backup Appliance includes a comprehensive performance analysis tool
called DTrace Analytics. DTrace Analytics is a framework that monitors important
subsystem performance accounting statistics. A subset of the available accounting
statistics should be monitored to provide comprehensive data on the effectiveness
and performance of Oracle RMAN backup and restore workloads.
The following Analytics are available when advanced analytics are configured on the
Sun ZFS Backup Appliance (Configuration > Preferences > Enable Advanced
Analytics):
■

CPU: Percent utilization broken down by CPU mode

■

Disk: Average number of I/O operations broken down by state of operation

■

Disk: I/O bytes per second broken down by type of operation

■

Disk: I/O operations per second broken down by latency

■

Disk: Disks with utilization of at least 95 percent broken down by disk

■

Network: Interface bytes per second broken down by direction

■

Network: Interface bytes per second broken down by interface

■

Protocol: NFSv3 operations per second broken down by size

■

Protocol: NFSv3 operations per second broken down by type of operation

■

Protocol: NFSv3 operations per second of type read broken down by latency

■

Protocol: NFSv3 operations per second of type write broken down by latency

■

Protocol: NFSv3 operations per second of type read broken down by size

■

Protocol: NFSv3 operations per second of type write broken down by size

Implementing these accounting statistics helps end-users gain a quantitative
understanding of the instantaneous and historical resource consumption and quality
of service (QoS) for their specific implementation.

Configuring the Client NFS Mount
When configuring the Sun ZFS Backup Appliance, any server that accesses the
appliance, including Oracle SPARC SuperCluster nodes, is considered a client.
Configuring the client NFS mount includes creating the target directory structure for
access to the Sun ZFS Backup Appliance as well as the specific NFS mount options
necessary for optimal system performance. Mount options for Solaris clients are:
rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=tcp,vers=
3,forcedirectio
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The mount points of the directories created on the Sun ZFS Backup Appliance
should be created on each of the Oracle SPARC SuperCluster nodes and added to
their /etc/inet/hosts table.
For detailed configuration steps, see “Configuration Details for Client NFS Mount
and Oracle dNFS” on page 75.

Tuning the Solaris 11 Network and Kernel
The following entries should be added to the /etc/system file of each of Oracle
SPARC SuperCluster node:
set rpcmod:clnt_max_conns = 8
set nfs:nfs3_bsize = 131072

Additionally, the following commands need to be run on each Oracle SPARC
SuperCluster node every time it is rebooted:
/usr/sbin/ndd
/usr/sbin/ndd
/usr/sbin/ndd
/usr/sbin/ndd
/usr/sbin/ndd

-set
-set
-set
-set
-set

/dev/tcp
/dev/tcp
/dev/tcp
/dev/tcp
/dev/tcp

tcp_max_buf 4194304
tcp_xmit_hiwat 2097152
tcp_recv_hiwat 2097152
tcp_conn_req_max_q 16384
tcp_conn_req_max_q0 16384

Configuring Oracle Direct NFS (dNFS)
For detailed configuration steps, see “Configuration Details for Client NFS Mount
and Oracle dNFS” on page 75.
On each Oracle SPARC SuperCluster node, configure dNFS as follows:
1. Shut down the running instance of the Oracle Database software.
2. Change directory to $ORACLE_HOME/rdbms/lib.
3. Enable dNFS:
make -f $ORACLE_HOME/rdbms/lib/ins_rdbms.mk dnfs_on
4. Update the oranfstab file (located in /$ORACLE_HOME/dbs) with the server,
path, and export names specific to the configuration, where:
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■

The server parameter refers to the local name of the Sun ZFS Backup Appliance
head on the InfiniBand network.

■

The path parameters should reflect the addresses for that head specified in the
IPMP groups.
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■

The export parameters should reflect the mount points similar to the entries
created in /etc/vfstab. The entries should look similar to these:
oracle@aiesscdb01:~$ cat $ORACLE_HOME/dbs/oranfstab
server: aie-zba-h1-stor
path: 192.168.30.100
path: 192.168.30.102
path: 192.168.30.104
path: 192.168.30.106
export: /export/test1/backup1 mount: /zba/test1/backup1
export: /export/test1/backup3 mount: /zba/test1/backup3
export: /export/test1/backup5 mount: /zba/test1/backup5
export: /export/test1/backup7 mount: /zba/test1/backup7
server: aie-zba-h2-stor
path: 192.168.30.101
path: 192.168.30.103
path: 192.168.30.105
path: 192.168.30.107
export: /export/test1/backup2 mount: /zba/test1/backup2
export: /export/test1/backup4 mount: /zba/test1/backup4
export: /export/test1/backup6 mount: /zba/test1/backup6
export: /export/test1/backup8 mount: /zba/test1/backup8
oracle@aiesscdb01:~$

5. Restart the Oracle Database software instance.

Tuning the Oracle Database Instance for Oracle
RMAN Backup and Restore
Optimizing high-bandwidth backup and restore operations using Oracle RMAN and
the Sun ZFS Storage Appliance requires adjusting the instance parameters that
control I/O buffering. For information about how to tune these parameters, see
Article ID 1072545.1: RMAN Performance Tuning Using Buffer Memory Parameters) at
http://support.oracle.com.
For Oracle SPARC SuperCluster, tuning the following four parameters should be
considered:
■

_backup_disk_bufcnt - Number of buffers used to process backup sets

■

_backup_disk_bufsz - Size of the buffers used to process backup sets

■

_backup_file_bufcnt - Number of buffers used to process image copies

■

_backup_file_bufsz - Size of the buffers used to process image copies
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For backup and restore operations on backup sets and image copies, set the number
of buffers to 64 and the buffer size to 1 MB:
SQL>
SQL>
SQL>
SQL>

alter
alter
alter
alter

system
system
system
system

set
set
set
set

“_backup_disk_bufcnt”=64;
“_backup_file_bufcnt”=64;
“_backup_disk_bufsz”=1048576;
“_backup_file_bufsz”=1048576;

These commands may be configured persistently by adding them to the SPFILE, or
they may be set dynamically in the Oracle RMAN run block used to execute the
backup or restore operations.
The following code fragments show how to dynamically tune the buffer sizes and
counts for backup and restore operations.
■

Backup set backup:
run
{
sql 'alter system set “_backup_disk_bufcnt”=64';
sql 'alter system set “_backup_disk_bufsz”=1048576';
allocate channel...
...
backup as backupset database;
}

■

Backup set restore:
run
{
sql 'alter system set “_backup_disk_bufcnt”=64';
sql 'alter system set “_backup_disk_bufsz”=1048576';
allocate channel...
...
restore database;
}

■

Image copy backup:
run
{
sql 'alter system set “_backup_file_bufcnt”=64';
sql 'alter system set “_backup_file_bufsz”=1048576';
allocate channel...
...
backup as copy database;
}

■

Image copy restore:
run
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{
sql 'alter system set “_backup_file_bufcnt”=64';
sql 'alter system set “_backup_file_bufsz”=1048576';
allocate channel...
...
restore database;
}

Performing an incrementally applied backup requires reading an incremental
backup set and writing to an image copy. To tune buffers for incrementally applied
backups, run the following:
run
{
sql 'alter system set
sql 'alter system set
sql 'alter system set
sql 'alter system set
allocate channel...

“_backup_disk_bufcnt”=64';
“_backup_disk_bufsz”=1048576';
“_backup_file_bufcnt”=64';
“_backup_file_bufsz”=1048576';

...
recover copy of database;
}

Creating Dedicated Services for Oracle RMAN
Operations
Two services dedicated to Oracle RMAN processing can be configured to optimize
management of load balancing, high availability, and upgrades. These services can
be evenly load balanced over all the nodes of an Oracle SPARC SuperCluster system.
Availability and performance can be optimized by configuring the services to run on
a preferred instance while preparing them to fail over to any instance in the cluster.
If these services are configured, upgrading a one-quarter or one-half rack Oracle
SPARC SuperCluster system does not require changing the connect string of the
Oracle RMAN run block.
The srvctl utility is used to install services for Oracle RMAN processing. The
following code fragment shows how to create two services evenly distributed over a
four-node cluster that are set up to fail over to any other node in the cluster. In this
example, the services are installed for a database named dbname and are named
dbname_bkup[1-2].
srvctl add service -d dbname -r dbname1 -a dbname2 -s dbname_bkup1
srvctl start service -d dbname -s dbname_bkup1
srvctl add service -d dbname -r dbname2 -a dbname1 -s dbname_bkup2
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srvctl start service -d dbname -s dbname_bkup2

Configuring Oracle RMAN
Configuring Oracle RMAN channel and parallelism includes specifying the file
system targets for the Oracle RMAN backup channels and the total number of
channels used for backup and restore operations. Performance benefits can be
realized by configuring 16 Oracle RMAN channels spanning the available Sun ZFS
Backup Appliance shares. Configure Oracle RMAN channels such that they are
evenly distributed over the Oracle Database instances and nodes in the RAC cluster
and evenly distributed over the shares exported from the Sun ZFS Backup
Appliance.
The following code fragments show sample Oracle RMAN run blocks for
performing backup and restore operations for backup sets and image copies as well
as applying incremental merges to image copies. The sample code is based on the
following database configuration:
■

Database name: dbname

■

SYSDBA login: sys/welcome

■

Scan address: ad01-scan

■

Service names for the backup: dbname_bkup[1-2]

The Sun ZFS Backup Appliance can be configured in a one-pool configuration in
which the appliance exports eight shares used as eight mount points.
The Oracle RMAN run blocks for backup and restore using backup sets and image
copies are shown in the examples in the sections below. In these examples, the
mount points for the four-share configuration are accessed as
/zfssa/dbname/backup1 through /zfssa/dbname/backup4. Also, the examples
are for a configuration in which the Sun ZFS Backup Appliance exports four shares
used as four mount points for 16 Oracle RMAN channels.
Backup set level 0 backup:
run
{
sql ’alter system set "_backup_disk_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_disk_bufsz"=1048576 scope=memory’;
allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
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allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup as backupset incremental level 0 section size 32g database
tag ’FULLBACKUPSET_L0’ plus archivelog tag ’FULLBACKUPSET_L0’;
}

Backup set level 1 backup:
run
{
sql ’alter system set "_backup_disk_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_disk_bufsz"=1048576 scope=memory’;
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allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup as backupset incremental level 1 database tag
’FULLBACKUPSET_L1’ plus archivelog tag ’FULLBACKUPSET_L1’;
}

Image copy backup:
run
{
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sql ’alter system set "_backup_file_bufcnt"=64 scope=memory’;
sql ’alter system set "_backup_file_bufsz"=1048576 scope=memory’;
allocate channel ch01 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch02 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch03 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch04 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch05 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch06 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch07 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch08 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch09 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch10 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch11 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch12 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
allocate channel ch13 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup2/%U’;
allocate channel ch14 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup1/%U’;
allocate channel ch15 device type disk connect ’sys/welcome@ad01scan/dbname_bkup1’ format ’/zfssa/dbname/backup4/%U’;
allocate channel ch16 device type disk connect ’sys/welcome@ad01scan/dbname_bkup2’ format ’/zfssa/dbname/backup3/%U’;
configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
backup incremental level 1 for recover of copy with tag ’IMAGECOPY’
database;
}

Incremental merge to image copy:
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run
{
sql
sql
sql
sql

’alter
’alter
’alter
’alter

system
system
system
system

set
set
set
set

"_backup_disk_bufcnt"=64 scope=memory’;
"_backup_disk_bufsz"=1048576 scope=memory’;
"_backup_file_bufcnt"=64 scope=memory’;
"_backup_file_bufsz"=1048576 scope=memory’;

allocate channel ch01
scan/dbname_bkup1’;
allocate channel ch02
scan/dbname_bkup2’;
allocate channel ch03
scan/dbname_bkup1’;
allocate channel ch04
scan/dbname_bkup2’;
allocate channel ch05
scan/dbname_bkup1’;
allocate channel ch06
scan/dbname_bkup2’;
allocate channel ch07
scan/dbname_bkup1’;
allocate channel ch08
scan/dbname_bkup2’;

device type disk connect ’sys/welcome@ad01-

allocate channel ch09
scan/dbname_bkup1’;
allocate channel ch10
scan/dbname_bkup2’;
allocate channel ch11
scan/dbname_bkup1’;
allocate channel ch12
scan/dbname_bkup2’;
allocate channel ch13
scan/dbname_bkup1’;
allocate channel ch14
scan/dbname_bkup2’;
allocate channel ch15
scan/dbname_bkup1’;
allocate channel ch16
scan/dbname_bkup2’;

device type disk connect ’sys/welcome@ad01-

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
recover copy of database with tag ’IMAGECOPY’;
}
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Restore validate:
run
{
sql
sql
sql
sql

’alter
’alter
’alter
’alter

system
system
system
system

set
set
set
set

"_backup_disk_bufcnt"=64 scope=memory’;
"_backup_disk_bufsz"=1048576 scope=memory’;
"_backup_file_bufcnt"=64 scope=memory’;
"_backup_file_bufsz"=1048576 scope=memory’;

allocate channel ch01
scan/dbname_bkup1’;
allocate channel ch02
scan/dbname_bkup2’;
allocate channel ch03
scan/dbname_bkup1’;
allocate channel ch04
scan/dbname_bkup2’;
allocate channel ch05
scan/dbname_bkup1’;
allocate channel ch06
scan/dbname_bkup2’;
allocate channel ch07
scan/dbname_bkup1’;
allocate channel ch08
scan/dbname_bkup2’;

device type disk connect ’sys/welcome@ad01-

allocate channel ch09
scan/dbname_bkup1’;
allocate channel ch10
scan/dbname_bkup2’;
allocate channel ch11
scan/dbname_bkup1’;
allocate channel ch12
scan/dbname_bkup2’;
allocate channel ch13
scan/dbname_bkup1’;
allocate channel ch14
scan/dbname_bkup2’;
allocate channel ch15
scan/dbname_bkup1’;
allocate channel ch16
scan/dbname_bkup2’;

device type disk connect ’sys/welcome@ad01-

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01device type disk connect ’sys/welcome@ad01-

configure snapshot controlfile name to
’/zfssa/dbname/backup1/snapcf_dbname.f’;
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restore validate database;
}
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CHAPTER

6

Configuration Details for Client
NFS Mount and Oracle dNFS
This chapter contains sample scripts showing how to attach the Sun ZFS Backup
Appliance to an Oracle Exadata or Oracle SPARC SuperCluster. These scripts are
designed to support a database named dbname in a one-pool and a two-pool Sun
ZFS Backup Appliance configuration.

General Implementation Steps
The implementation steps are:
1. Set up the directory structure (mount points) to mount the shares on the host.
2. Update a file to mount the exported shares to the appropriate mount points.
■

Oracle Exadata: Update /etc/fstab to mount the shares exported from the
Sun ZFS Backup Appliance to the appropriate mount points.

■

Oracle SPARC SuperCluster: Update /etc/vfstab to mount the shares
exported from the Sun ZFS Backup Appliance to the appropriate mount points.

3. Automate mounting and unmounting of the shares.
■

Oracle Exadata: Create an init.d service to automate the process of mounting
and unmounting the shares.

■

Oracle SPARC SuperCluster: Enable the NFS client services to mount the NFS
shares at reboot.

4. Update the oranfstab file to access the Sun ZFS Backup Appliance exported
shares or set mount on boot in /etc/fstab.
5. Mount the shares on the host.
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6. Change the permissions of the mounted shares to match the permission settings
of ORACLE_HOME.
7. Restart the Oracle Database instance to pick up the changes to the oranfstab
file.
These steps are described in more detail in the following sections.

Note – For Oracle Exadata, if you used the Oracle Exadata Backup Configuration
Utility, all steps except for step 4 and step 7 have already been performed for you.

Detailed Implementation Steps
Setting Up the Directory Structure to Mount the
Shares on the Host
Set up mount points for the shares on the host as shown.
mkdir
mkdir
mkdir
mkdir

-p
-p
-p
-p

/zfssa/dbname/backup1
/zfssa/dbname/backup2
/zfssa/dbname/backup3
/zfssa/dbname/backup4

Updating a File to Mount Exported Shares
Follow the procedure in the appropriate subsection for your system:
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■

“Updating the /etc/fstab File for Oracle Exadata” on page 77

■

“Updating the /etc/vfstab File for Oracle SPARC SuperCluster” on page 78

Installation and Configuration Guide • November 2012

Updating the /etc/fstab File for Oracle Exadata
To update the /etc/fstab file, use the appropriate following option.

Note – The UNIX newline escape character (\) indicates a single line of code has
been wrapped to a second line in the listing below. When entering a wrapped line
into fstab, remove the \ character and combine the two line segments into a single
line.

For a one-pool configuration:
192.168.36.200:/export/dbname/backup1 /zfssa/dbname/backup1 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.200:/export/dbname/backup2 /zfssa/dbname/backup2 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.200:/export/dbname/backup3 /zfssa/dbname/backup3 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.200:/export/dbname/backup4 /zfssa/dbname/backup4 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0

For a two-pool configuration:
192.168.36.200:/export/dbname/backup1 /zfssa/dbname/backup1 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.201:/export/dbname/backup2 /zfssa/dbname/backup2 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.200:/export/dbname/backup3 /zfssa/dbname/backup3 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
192.168.36.201:/export/dbname/backup4 /zfssa/dbname/backup4 nfs \
noauto,rw,bg,hard,nointr,rsize=1048576,wsize=1048576,tcp,\
nfsvers=3,timeo=600 0 0
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Updating the /etc/vfstab File for Oracle SPARC
SuperCluster
To update the /etc/vfstab file, use the appropriate following option.

Note – The UNIX newline escape character (\) indicates a single line of code has
been wrapped to a second line in the listing below. When entering a wrapped line
into vfstab, remove the \ character and combine the two line segments into a
single line.

For a one-pool configuration:
192.168.36.200:/export/dbname/backup1 - /zfssa/dbname/backup1
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

192.168.36.200:/export/dbname/backup2 - /zfssa/dbname/backup2
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

192.168.36.200:/export/dbname/backup3 - /zfssa/dbname/backup3
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

192.168.36.200:/export/dbname/backup4 - /zfssa/dbname/backup4
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

For a two-pool configuration:
192.168.36.200:/export/dbname/backup1 - /zfssa/dbname/backup1
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

192.168.36.201:/export/dbname/backup2 - /zfssa/dbname/backup2 \
nfs - yes \ rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio
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192.168.36.200:/export/dbname/backup3 - /zfssa/dbname/backup3
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\

192.168.36.201:/export/dbname/backup4 - /zfssa/dbname/backup4
nfs - yes rw,bg,hard,nointr,rsize=1048576,wsize=1048576,proto=\
tcp,vers=3,forcedirectio

\
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Automating Share Mounting and Unmounting
Follow the procedure in the appropriate subsection for your system:
■

“Creating an init.d Service for Oracle Exadata” on page 79

■

“Enabling the NFS Client Service for Oracle SPARC SuperCluster” on page 80

Creating an init.d Service for Oracle Exadata
Create an init.d service using the appropriate following option.
#!/bin/sh
#
# zfssa_dbname: Mount ZFSSA project dbname for database dbname
#
# chkconfig: 345 61 19
# description: mounts ZFS Storage Appliance shares
#
start()
{
mount /zfssa/dbname/backup1
mount /zfssa/dbname/backup2
mount /zfssa/dbname/backup3
mount /zfssa/dbname/backup4
echo "Starting $prog: "
}
stop()
{
umount /zfssa/dbname/backup1
umount /zfssa/dbname/backup2
umount /zfssa/dbname/backup3
umount /zfssa/dbname/backup4
echo "Stopping $prog: "
}
case "$1" in
start)
start
;;
stop)
stop
;;
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restart)
stop
start
;;
status)
mount
;;
*)
echo "Usage: $0 {start|stop|restart|status}"
exit 1
esac

(Optional) Enable the init.d service for start-on-boot by entering:
# chkconfig zfssa_dbname on

(Optional) Start and stop the service manually using the service commands:
# service zfssa_dbname start
# service zfssa_dbname stop

Enabling the NFS Client Service for Oracle SPARC
SuperCluster
Enable the NFS Client Service on the Solaris 11 host with the following command:
svcadm enable -r nfs/client

Updating oranfstab to Access Sun ZFS Backup
Appliance Exports
Follow the procedure in the appropriate subsection for your system:
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■

“Updating oranfstab to Access Sun ZFS Backup Appliance Exports for Oracle
Exadata” on page 81

■

“Updating oranfstab to Access Sun ZFS Backup Appliance Exports for Oracle
SPARC SuperCluster” on page 81
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Updating oranfstab to Access Sun ZFS Backup Appliance
Exports for Oracle Exadata
To update the oranfstab file to access Sun ZFS Backup Appliance exports for
Oracle Exadata, use the appropriate following option.
For a one-pool configuration:
server: 192.168.36.200
local: 192.168.36.100 path: 192.168.36.200
local: 192.168.36.101 path: 192.168.36.201
local: 192.168.36.102 path: 192.168.36.202
local: 192.168.36.103 path: 192.168.36.203
export: /export/dbname/backup1 mount: /zfssa/dbname/backup1
export: /export/dbname/backup2 mount: /zfssa/dbname/backup2
export: /export/dbname/backup3 mount: /zfssa/dbname/backup3
export: /export/dbname/backup4 mount: /zfssa/dbname/backup4

For a two-pool configuration:
server: 192.168.36.200
local: 192.168.36.100 path: 192.168.36.200
local: 192.168.36.101 path: 192.168.36.202
export: /export/dbname/backup1 mount: /zfssa/dbname-2pool/backup1
export: /export/dbname/backup3 mount: /zfssa/dbname-2pool/backup3
server: 192.168.36.201
local: 192.168.36.102 path: 192.168.36.201
local: 192.168.36.103 path: 192.168.36.203
export: /export/dbname/backup2 mount: /zfssa/dbname-2pool/backup2
export: /export/dbname/backup4 mount: /zfssa/dbname-2pool/backup4

Updating oranfstab to Access Sun ZFS Backup Appliance
Exports for Oracle SPARC SuperCluster
To update the oranfstab file to access Sun ZFS Backup Appliance exports for
Oracle SPARC SuperCluster, use the appropriate following option.
For a one-pool configuration:
server: 192.168.36.200
path: 192.168.36.200
path: 192.168.36.201
path: 192.168.36.202
path: 192.168.36.203
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export:
export:
export:
export:

/export/dbname/backup1
/export/dbname/backup2
/export/dbname/backup3
/export/dbname/backup4

mount:
mount:
mount:
mount:

/zfssa/dbname/backup1
/zfssa/dbname/backup2
/zfssa/dbname/backup3
/zfssa/dbname/backup4

For a two-pool configuration:
server: 192.168.36.200
path: 192.168.36.200
path: 192.168.36.202
export: /export/dbname/backup1
export: /export/dbname/backup3
server: 192.168.36.201
path: 192.168.36.201
path: 192.168.36.203
export: /export/dbname/backup2
export: /export/dbname/backup4

mount: /zfssa/dbname-2pool/backup1
mount: /zfssa/dbname-2pool/backup3

mount: /zfssa/dbname-2pool/backup2
mount: /zfssa/dbname-2pool/backup4

Mounting the Shares on the Host
Follow the procedure in the appropriate subsection for your system:
■

“Mounting the Shares on Oracle Exadata” on page 82

■

“Mounting the Shares on Oracle SPARC SuperCluster” on page 82

Mounting the Shares on Oracle Exadata
To mount the shares on the host, enter one of the following options:
# service mount_dbname start

or
# dcli -l root -g /home/oracle/dbs_group service mount_dbname start

Mounting the Shares on Oracle SPARC SuperCluster
Using the standard Solaris mount command, manually mount the shares:
# mount /zfssa/dbname/backup1
# mount /zfssa/dbname/backup2
# mount /zfssa/dbname/backup3
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# mount /zfssa/dbname/backup4

Setting the Ownership of the Mounted Shares
Change the permission settings of the mounted shares to match the permission
settings of ORACLE_HOME. In this example, the user and group ownerships are set to
oracle:dba.

Note – For Oracle Exadata, if you used the Oracle Exadata Backup Configuration
Utility, step 1 has already been performed for you.
1. For Oracle Exadata, enter one of the following two options. For Oracle SPARC
SuperCluster, enter the first option.
# chown oracle:dba /zfssa/dbname/*

or
# dcli -l root -g /home/oracle/dbs_group chown oracle:dba
/zfssa/dbname/*

2. Restart the Oracle Database instance to pick up the changes that were made to the
oranfstab file using one of the following options:
■

Restart one instance at a time (rolling upgrade), for example:
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

■

srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl
srvctl

stop instance -d dbname -i dbname1
start instance -d dbname -i dbname1
stop instance -d dbname -i dbname2
start instance -d dbname -i dbname2
stop instance -d dbname -i dbname3
start instance -d dbname -i dbname3
stop instance -d dbname -i dbname4
start instance -d dbname -i dbname4
stop instance -d dbname -i dbname5
start instance -d dbname -i dbname5
stop instance -d dbname -i dbname6
start instance -d dbname -i dbname6
stop instance -d dbname -i dbname7
start instance -d dbname -i dbname7
stop instance -d dbname -i dbname8
start instance -d dbname -i dbname8

Restart the entire database, for example:
$ srvctl stop database -d dbname
$ srvctl start database -d dbname
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