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Preface

Sun Cluster Geographic Edition Installation Guide contains guidelines for planning a SunTM Cluster
Geographic Edition configuration, and provides procedures for installing, configuring, upgrading,
and uninstalling the Sun Cluster Geographic Edition software.

This document is intended for experienced system administrators with extensive knowledge of Sun
software and hardware. You should have already determined your system requirements and
purchased the appropriate equipment and software before reading this document.

The instructions in this book assume knowledge of the SolarisTM Operating System (Solaris OS) and
Sun Cluster software, expertise with the volumemanager software that is used within Sun Cluster
software, and the data replication software that is used with the Sun Cluster Geographic Edition
software.

Note –

This release of Sun Cluster Geographic Edition software supports the following releases of Sun’s
availability suite software:

� Sun StorEdgeTMAvailability Suite 3.2.1 software
� Sun StorageTekTMAvailability Suite 4 software

In this manual, references to Sun StorageTekAvailability Suite software also apply to Sun StorEdge
Availability Suite software unless specifically stated otherwise.

Using UNIX Commands
This document contains information about commands that are used to install, configure, or
administer a Sun Cluster Geographic Edition configuration. This documentmight not contain
complete information on basic UNIX® commands and procedures such as shutting down the system,
booting the system, and configuring devices.

See one ormore of the following sources for this information:

� Online documentation for the Solaris software system
� Other software documentation that you received with your system
� Solaris OSman pages
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Documentation, Support, and Training
The Sunweb site provides information about the following additional resources:

� Documentation (http://www.sun.com/documentation/)
� Support (http://www.sun.com/support/)
� Training (http://www.sun.com/training/)

Typographic Conventions
The following table describes the typographic conventions that are used in this book.

TABLE P–1TypographicConventions

Typeface Meaning Example

AaBbCc123 The names of commands, files, and directories,
and onscreen computer output

Edit your .login file.

Use ls -a to list all files.

machine_name% you have mail.

AaBbCc123 What you type, contrasted with onscreen
computer output

machine_name% su

Password:

aabbcc123 Placeholder: replace with a real name or value The command to remove a file is rm
filename.

AaBbCc123 Book titles, new terms, and terms to be
emphasized

Read Chapter 6 in theUser’s Guide.

A cache is a copy that is stored
locally.

Do not save the file.

Note: Some emphasized items
appear bold online.

Shell Prompts in Command Examples
The following table shows the default UNIX system prompt and superuser prompt for the C shell,
Bourne shell, and Korn shell.

Preface
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TABLE P–2Shell Prompts

Shell Prompt

C shell machine_name%

C shell for superuser machine_name#

Bourne shell and Korn shell $

Bourne shell and Korn shell for superuser #

Related Documentation
Information about related Sun Cluster Geographic Edition topics is available in the documentation
that is listed in the following table.All Sun Cluster Geographic Edition documentation is available at
http://docs.sun.com.

Topic Documentation

Overview Sun Cluster Geographic Edition Overview

Glossary Sun Java Enterprise SystemGlossary

Hardware administration Individual hardware administration guides

Software installation Sun Cluster Geographic Edition Installation Guide

System administration Sun Cluster Geographic Edition SystemAdministration Guide

Sun Cluster Geographic Edition Data Replication Guide for Sun
StorageTek Availability Suite

Sun Cluster Geographic Edition Data Replication Guide for Hitachi
TrueCopy

Sun Cluster Geographic Edition Data Replication Guide for EMC
Symmetrix Remote Data Facility

Command and function references Sun Cluster Geographic Edition ReferenceManual

For a complete list of Sun Cluster documentation, see the release notes for your Sun Cluster software
at http://docs.sun.com.

Preface
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Getting Help
If you have problems installing or using the Sun Cluster Geographic Edition system, contact your
service provider and provide the following information:

� Your name and email address (if available)
� Your company name, address, and phone number
� Themodel and serial numbers of your systems
� The release number of the OS (for example, Solaris 9)
� The release number of the Sun Cluster Geographic Edition software (for example, 3.2)

Use the following commands to gather information about each node on your system for your service
provider.

Command Function

prtconf -v Displays the size of the systemmemory and reports information about peripheral
devices

psrinfo -v Displays information about processors

showrev –p Reports which patches are installed

prtdiag -v Displays system diagnostic information

geoadm -V Displays Sun Cluster Geographic Edition software release and package version
information

cluster status Provides a snapshot of the cluster status

cluster show Lists cluster configuration information

geoadm show Prints the Sun Cluster Geographic Edition runtime status of the local cluster

Also have available the contents of the /var/adm/messages file.

Preface
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Planning the Sun Cluster Geographic Edition
Installation

This chapter provides planning information and guidelines for installing a Sun Cluster Geographic
Edition configuration. This chapter also describes how to plan the data replication between two
clusters.

This chapter contains the following sections:

� “Installation Process” on page 9
� “Planning Cluster Hardware” on page 10
� “Planning Required Software” on page 11
� “Planning Resource and Resource GroupNames” on page 12
� “Planning Required IPAddresses andHostnames” on page 13
� “Planning the Sun Cluster Geographic Edition Environment” on page 13

Installation Process
To successfully install Sun Cluster Geographic Edition software, youmust complete the following
installation phases:

1. Planning your installation.
2. Connecting your hardware.
3. Installing Sun Cluster software.
4. Installing data replication products.
5. Installing and configuring the required software.
6. Installing Sun Cluster Geographic Edition software.
7. Configuring Sun Cluster Geographic Edition software.

This installation process progresses from the initial planning phase to the eventual startup of Sun
Cluster Geographic Edition software. This guide provides information about phases 1, 6, and 7.

1C H A P T E R 1
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Note –You can also install Sun Cluster Geographic Edition software at the same time that you install
Sun Cluster software.

For information about installing Sun Cluster software, see the Sun Cluster Software Installation
Guide for Solaris OS.

For information about configuring a cluster after startup, see the Sun Cluster Geographic Edition
SystemAdministration Guide.

Planning Cluster Hardware
This section helps you to plan your hardware for the primary cluster, the secondary cluster, and the
inter-cluster communication.

The Sun Cluster Geographic Edition hardware configuration consists of the following elements:

� At least two separate clusters that are running Sun Cluster software with attached data storage.
One of these clusters must be designated the primary cluster.

Note –While you can use a single-node cluster at both the primary and backup sites, a single-node
cluster offers no internal redundancy. To ensure no single point of failure, youmust have a
minimum of two nodes in a cluster at the primary site. You can use a single-node cluster at the
secondary site as a cost-effective backup solution, if the secondary site is used only for backup
purposes and is not for runningmission-critical applications.

� Internet connections for inter-cluster management communication between the clusters and for
default inter-cluster heartbeats.

� Connections for either host-based or storage-based data replication.
� Connections for custom heartbeats, if any.

The hardware configurations that Sun Cluster Geographic Edition software supports are identical to
the hardware configurations that the Sun Cluster product supports. For use of Sun Cluster
Geographic Edition software with storage-based data replicationmechanisms, the cluster hardware
configurations are those configurations that support the related storage hardware. Partner clusters
must be compatibly configured to support data replication between the clusters.

Use of the Sun Cluster Geographic Edition product with Hitachi TrueCopy data replication requires
Sun Cluster configurations with Sun StorEdgeTM 9970/9980Array or Hitachi Lightning 9900 Series
storage that supports the Hitachi TrueCopy command interfaces.

Internet access is required between partner clusters. The communication between partner clusters
for inter-cluster management operations is through a logical-hostname IP address. The default
inter-cluster heartbeat module also communicates through a logical-hostname IP address.

Acluster in a Sun Cluster Geographic Edition partnership conforms to the standard configuration
rules of a cluster that is running Sun Cluster software.

Planning Cluster Hardware
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Planning Required Software
This section helps you to adapt the configuration of your Sun Cluster software for the installation of
Sun Cluster Geographic Edition software. This section also helps you to plan the installation of your
data replication software.

Sun Cluster Geographic Edition softwaremust be installed on a cluster that is running the Solaris
Operating System and the Sun Cluster software. You can install Sun Cluster Geographic Edition
software at the same time that you install Sun Cluster software or at any time afterwards. The Sun
Cluster Geographic Edition software configuration is identical to the Sun Cluster software
configuration.

Required Software
The following table lists the required software.

TABLE 1–1RequiredSoftware

Software Version

MinimumOperating
System version

� Solaris 9 9/05 or Solaris 10 11/06 (SPARC® Platform Edition).
� Solaris 10 11/06 (x64 Platform Edition).

Sun Cluster software Sun Cluster 3.2

This version includes version 2 of the common agent container that supports the
Sun Cluster 3.2 SunTM ClusterManager. The Sun Cluster Geographic Edition
product uses the same common agent container infrastructure as Sun Cluster
Manager.

Youmust use common agent container 2, which is located in the /usr/sbin
directory. Use the /usr/sbin/cacaoadm -V command to check which version of
common agent container you are using.

Volumemanagement
software

� For use with Solaris VolumeManager software:

� Sun StorageTekAvailability Suite software.

� SPARC: For use with VERITASVolumeManager software:

� Sun StorageTekAvailability Suite software.
� Hitachi TrueCopy software.
� EMC Symmetrix Remote Data Facility software.

Planning Required Software
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TABLE 1–1Required Software (Continued)
Software Version

Data replication software � Sun availability suite software, either Sun StorageTekAvailability Suite 4
software on the Solaris 10 OS, or Sun StorEdgeAvailability Suite 3.2.1 software
on the Solaris 9 OS

� Hitachi TrueCopy RAIDManager/Solaris Version 01–18–03/03 or compatible.

� EMC Symmetrix Remote Data Facility SymCLI 6.0.1 andmicrocode 5671
software.

Sun Cluster Geographic
Edition

Sun Cluster Geographic Edition 3.2 software

Planning the Data Replication Software
Acluster that is using Sun Cluster Geographic Edition software with a data replication product is
subject to the standard configuration rules of a cluster that is running the data replication product
with Sun Cluster software. Partner clusters must have compatible software configurations to support
data replication between the clusters.

The Sun Cluster Geographic Edition product supports the following data replication products:

� Sun StorageTekAvailability Suite software.
� Hitachi TrueCopy software.
� EMC Symmetrix Remote Data Facility software.

The Sun StorageTekAvailability Suite software is a host-based replicationmethod. This method
consists of software installed on a host that controls replication from one server to a secondary server.

TheHitachi TrueCopy and EMC Symmetrix Remote Data Facility replication use a storage-based
method. Thesemethods use replication that is built into the storage hardware.

Sun Cluster Geographic Edition software supports Oracle RealApplication Clusters with Hitachi
TrueCopy software.

If you use Hitachi TrueCopy RAIDManager software or EMC Symmetrix Remote Data Facility
software, youmust install the software on each node of the cluster.

Planning Resource and Resource Group Names
Apartnership requires two clusters to be combined into one environment, and one cluster might be a
running production system. Therefore, advance planning of resources and resource groups is
essential for a successful installation.

Sun Cluster Geographic Edition software requires that resource-group names be identical on each
partner cluster to ensure that a resource or resource group can bemanaged as a single entity across
both clusters in the partnership.

Planning Resource and Resource GroupNames
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Planning Required IPAddresses and Hostnames
Youmust have all the required IP addresses and hostnames before you begin the installation process.
Youmust set up a number of IP addresses for various Sun Cluster Geographic Edition components,
depending on your cluster configuration. Each node in the cluster configurationmust have at least
one public network connection to the same set of public subnets. Youmust have an IP address for the
cluster name and for each cluster node. Youmight also need additional IP addresses for data
replication products. Formore information about requirements for configuring data replication, see
the following data replication guides:

� Sun Cluster Geographic Edition Data Replication Guide for Sun StorageTek Availability Suite
� Sun Cluster Geographic Edition Data Replication Guide for Hitachi TrueCopy
� Sun Cluster Geographic Edition Data Replication Guide for EMC Symmetrix Remote Data Facility

See “Public Network IPAddresses” in Sun Cluster Software Installation Guide for Solaris OS for a list
of components that require IP addresses.Add these IP addresses to any naming services that are
used.Also add these IP addresses to the local /etc/inet/hosts file on each cluster node after you
install Solaris software.

Acluster namemust be suitable as a hostname because Sun Cluster Geographic Edition software
creates the logical hostname by using the cluster name. Therefore, the cluster namemust be in the
naming system.

Also, cluster namesmust be unique. For example, if you have a cluster wholly within the domain
.france, you can use hostnames like paris and grenoble. However, if you have a cross-domain
cluster, youmust specify the hostnames with enough qualification to identify the host on the
network. You can link paris and munichwith hostnames paris.france and munich.germany, and
the cluster names remain paris and munich.

You cannot create a partnership between clusters paris.france and paris.texas because of a
collision on the cluster name paris.

Planning the Sun Cluster Geographic Edition Environment
This section provides guidelines for planning and preparing the following components for Sun
Cluster Geographic Edition software installation:

� “Licensing” on page 13
� “Logical Hostnames” on page 14

Licensing
Ensure that you have available all necessary license certificates before you begin software installation.
Sun Cluster Geographic Edition software does not require a license certificate. However, each node
that is installed with Sun Cluster Geographic Edition softwaremust be covered under your Sun
Cluster Geographic Edition software license agreement.

Planning the Sun Cluster Geographic Edition Environment
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For licensing requirements for data replication software and application software, see the installation
documentation for those products.

Logical Hostnames
Sun Cluster Geographic Edition software uses the logical hostname of a cluster for inter-cluster
management communication and heartbeat communication. The IP address for a cluster namemust
be available for Sun Cluster Geographic Edition software to wrap a logical hostname around the IP
address when the software is started by using the geoadm start command.

You can use the cluster command to find the name of the cluster when you need to verify that the
cluster name is suitable for use as a hostname. To find the name of the cluster, run the following
command:

# cluster list

Formore information, see the cluster(1CL)man page.

Planning the Sun Cluster Geographic Edition Environment
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Installing Sun Cluster Geographic Edition
Software

This chapter describes how to install Sun Cluster Geographic Edition software on a pair of clusters.
This chapter also provides a procedure to uninstall Sun Cluster Geographic Edition software.

This chapter contains the following sections:

� “InstallationOverview” on page 15
� “Installing Sun Cluster Geographic Edition Software” on page 16
� “Installing Patches” on page 18

Installation Overview
You can install Sun Cluster Geographic Edition software on a running cluster without disruption.
Because the Sun Cluster Geographic Edition software installation process does not require you to
restart Sun Cluster software, the cluster remains in production with services running.

The Sun Java Enterprise System (Java ES) installer program offers two interactive installation
modes, graphical user interface (GUI) and text-based interface. The graphical mode provides a
wizard that guides you, step by step, through the tasks that you need to perform to install the Sun
Cluster Geographic Edition components. The text-basedmode provides the same functions that the
GUI provides. However, this mode prompts you for responses on a line-by-line basis, rather than by
means of a wizard.

Note – Ensure that you have installed all the required patches for your cluster configuration on each
node of every cluster before you start installing the software. See “Required Patches” in Sun Cluster
Geographic Edition 3.2 Release Notes for the location of patches and installation instructions.

Youmust install Sun Cluster Geographic Edition software on all nodes of all clusters in a partnership.

2C H A P T E R 2
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Installing Sun Cluster Geographic Edition Software
Youmust install Sun Cluster Geographic Edition software on every node of each cluster in your
geographically separated cluster by using the installer program.

� How to Install Sun Cluster Geographic Edition
Software
This procedure explains how to install Sun Cluster Geographic Edition software.

Before you begin to install software, make the following preparations:

� Ensure that the Solaris OS is installed to support Sun Cluster Geographic Edition software.
If Solaris software is already installed on the node, youmust ensure that the Solaris installation
meets the requirements for Sun Cluster Geographic Edition software and any other software that
you intend to install on the cluster.

� Read Chapter 1.
� Read the followingmanuals, which contain information that can help you plan your

configuration and prepare your installation strategy:
� Sun Cluster Geographic Edition 3.2 Release Notes – Restrictions, bug workarounds, and other

late-breaking information.
� Sun Cluster Geographic Edition Overview.
� Documentation for all third-party software products.

Touse the installerprogramwith aGUI, ensure that the display environment of the cluster node to
install is set to display theGUI.
% xhost +

% setenv DISPLAY nodename:0.0

If the display environment is not set to display the GUI, the installer program instead displays in
test-basedmode.

Become superuser on a nodewhere you intend to install the SunCluster Geographic Edition
software.

Note – SunCluster Geographic Edition softwaremust be installed on all nodes of each cluster in the
partnership.

Load the Sun JavaAvailability Suite installationDVD-ROM into theDVD-ROMdrive.

If the volumemanagement daemon vold(1M) is running and is configured tomanage CD-ROMor
DVDdevices, the daemon automatically mounts themedia on the /cdrom/cdrom0/ directory.

Before You Begin

1

2

3

Installing Sun Cluster Geographic Edition Software

Sun Cluster Geographic Edition Installation Guide • December 2006, RevisionA16



Change to the installationwizard directory of theDVD-ROM.

� For the SPARCplatform, type the following command:

# cd /cdrom/cdrom0/Solaris_sparc

� For the x86platform, type the following command:

# cd /cdrom/cdrom0/Solaris_x86

Start the installerprogram.

# ./installer

The installer starts and displays theWelcome page. To exit the installer at any time, click Cancel. For
more information about the installer program, see Sun Java Enterprise System 5 Installation Guide
for UNIX.

Follow instructions on the screens to read and accept the Software LicenseAgreement.

After you accept the license terms, the Choose Software Components menu is displayed.

Select SunCluster Geographic Edition 3.2 andpress Return.

The ConfirmChoices screen is displayed.

Press Return to confirmyour choice.

The Sun Cluster Geographic Edition 3.2 submenu is displayed.

Followonscreen instructions to select the followingproducts from the SunCluster Geographic
Edition submenu.

� Sun Cluster Geographic Edition 3.2.
� The data replication software that you want to use.
� (Optional) Sun Cluster Geographic EditionManager.

Whenprompted, choosewhether to installmultilingual packages.

Note – If you choose to install multilingual packages, ensure that all nodes of the cluster have the same
default locale.

Whenprompted, choose to upgrade shared components.

The installer begins to install the software packages.After the installation is finished, you can view
any available installation log.

Unload the Sun JavaAvailability Suite installationDVD-ROM from theDVD-ROMdrive.

Repeat this procedure on each node of each partner cluster.

4

5
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Install required patches. Go to “Installing Patches” on page 18.

Configure Sun Cluster Geographic Edition software on the clusters. Go to Chapter 3.

Installing Patches
Youmust run the same patch levels for Sun Cluster software and the common agent container
software on all nodes of both clusters.

The patch level for each node on which you have installed Sun Cluster Geographic Edition software
must meet the Sun Cluster patch-level requirements.

All nodes in one cluster must have the same version of Sun Cluster Geographic Edition software and
the same patch level. However, primary and secondary clusters can run different versions of Sun
Cluster Geographic Edition software for a limited amount of time, provided that each version is
correctly patched. For example, if one cluster is running Sun Cluster Geographic Edition 3.1 8/05
software that has been fully patched, and the partner cluster is running Sun Cluster Geographic
Edition 3.2 software that has been fully patched, then both clusters should be brought to the same
patch level as soon as possible.Also, if both partner clusters are running Sun Cluster Geographic
Edition 3.2, then both partner clusters should be brought to the same patch level as soon as possible.

To ensure that the patches have been installed properly, install the patches on your secondary cluster
before you install the patches on the primary cluster.

Note –Use the information in this section to install patches before you start the SunCluster
Geographic Edition infrastructure.

For additional information about Sun Cluster Geographic Edition patches, see the patch README file.

See “Required Patches” in Sun Cluster Geographic Edition 3.2 Release Notes for a list of required
patches.

� How to Prepare the Cluster for Patch Installation
Ensure that the cluster is functioningproperly.

To view the current status of the cluster, run the following command from any node:
% cluster status

See the cluster(1CL)man page formore information.

Search the /var/adm/messages log on the same node for unresolved errormessages or warning
messages.

Become superuser on a node of the cluster.

Next Steps

1

2
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Remove all application resource groups fromprotection groups.

Highly available applications do not have downtime during the Sun Cluster Geographic Edition
software patch installation.
# geopg remove-resource-group resourcegroup protectiongroup

See the geopg(1M)man page formore information.

Perform thepreceding steps on all clusters that have a partnershipwith this cluster.

Stop all protection groups that are active on the cluster.
# geopg stop protectiongroup -e local

See the geopg(1M)man page formore information.

Stop the SunCluster Geographic Edition infrastructure.
# geoadm stop

See the geoadm(1M)man page formore information.

Oneachnode, stop the commonagent container.
# /usr/sbin/cacaoadm stop

Note –Youmust use common agent container 2, which is located in the /usr/sbin directory. Use the
/usr/sbin/cacaoadm -V command to check which version of common agent container you are
using.

Install the required patches for the Sun Cluster Geographic Edition software. Go to “How to Install
Patches” on page 19.

� How to Install Patches
Perform this procedure on all nodes of the cluster.

Patch the secondary cluster before you patch the primary cluster to permit testing.

Perform the following tasks:

� Ensure that the Solaris OS is installed to support Sun Cluster Geographic Edition software.
If Solaris software is already installed on the node, youmust ensure that the Solaris installation
meets the requirements for Sun Cluster Geographic Edition software and any other software that
you intend to install on the cluster.

� Ensure that Sun Cluster Geographic Edition software packages are installed on the node.
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Ensure that all the nodes are online andpart of the cluster.

To view the current status of the cluster, run the following command from any node:
% cluster status

See the cluster(1CL)man page formore information.

Search the /var/adm/messages log on the same node for unresolved errormessages or warning
messages.

Become superuser on each node.

On each node, install any necessary patches to support SunCluster Geographic Edition software by
using the patchadd command.

After youhave installed all required patches on all nodes of the cluster, on each node start the
commonagent container.
# /usr/sbin/cacaoadm start

Note –Youmust use common agent container 2, which is located in the /usr/sbin directory. Use the
/usr/sbin/cacaoadm -V command to check which version of common agent container you are
using.

Ononenode, enable SunCluster Geographic Edition software.
# geoadm start

Add all application resource groups that you removedwhile youwere preparing the cluster for a
patch installation back to the protection group.
# geopg add-resource-group resourcegroup protectiongroup

See the geopg(1M)man page formore information.

Start all the protection groups that youhave added.
# geopg start protectiongroup -e local [-n]

See the geopg(1M)man page formore information.

After you patch the secondary cluster, perform a sanity test on the Sun Cluster Geographic Edition
software, and then repeat this procedure on the primary cluster.

Configure Sun Cluster Geographic Edition software on the clusters. Go to Chapter 3.
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Enabling and Configuring the Sun Cluster
Geographic Edition Software

This chapter describes the steps for enabling and configuring the Sun Cluster Geographic Edition
infrastructure. This chapter contains the following sections:

� “Enabling the Sun Cluster Geographic Edition Infrastructure” on page 21
� “Configuring Trust Between Partner Clusters” on page 24

Enabling the Sun Cluster Geographic Edition Infrastructure
When Sun Cluster Geographic Edition software is enabled, the cluster is ready to enter a partnership
with another enabled cluster. You can use the CLI or the GUI to create a cluster partnership.

Formore information about setting up and installing Sun Cluster Geographic Edition, see Chapter 3,
“Administering the Sun Cluster Geographic Edition Infrastructure,” in Sun Cluster Geographic
Edition SystemAdministration Guide.

To use the geoadm command to enable the local cluster for partnershipmembership, youmust have
superuser access.

� How to Enable Sun Cluster Geographic Edition
Software
This procedure enables the Sun Cluster Geographic Edition infrastructure on the local cluster only.
Repeat this procedure on all the clusters of your geographically separated cluster.

Ensure that the following conditions aremet:

� The cluster is running the Solaris Operating System and Sun Cluster software.
� The Sun Cluster management-agent container for Sun ClusterManager is running.
� Sun Cluster Geographic Edition software is installed.

3C H A P T E R 3
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� The cluster has been configured for secure cluster communication by using security certificates,
that is, nodes within the same cluster must share the same security certificates. This is configured
during Sun Cluster installation.

However, when you upgrade to Sun Cluster 3.2software, youmust copy the security certificates
manually from one node of the cluster to the other nodes of the cluster. This action restores
identical security certificates on all nodes. Formore information about copying the security files
for the common agent container, see the procedures in Chapter 8, “Upgrading Sun Cluster
Software,” in Sun Cluster Software Installation Guide for Solaris OS.

Become superuser on a cluster node.

Ensure that the logical hostname,which is the sameas the cluster name, is available anddefined.

# cluster list

If the cluster name is not the name that you want to use, change the cluster namewith the following
command:

# cluster rename -c newclustername clustername

-c newclustername Specifies the new cluster name.

clustername The cluster whose name you are changing.

Formore information, see the cluster(1CL)man page.

Note –After you have enabled the SunCluster Geographic Edition infrastructure, youmust not
change the cluster namewhile the infrastructure is enabled.

Confirm that the naming service and the local hosts files contain a host entry thatmatches the cluster
name.

The local hosts file, hosts, is located in the /etc/inet directory.

Onanodeof the cluster, start the SunCluster Geographic Edition infrastructure.
# geoadm start

The geoadm start command enables the Sun Cluster Geographic Edition infrastructure on the local
cluster only. Formore information, see the geoadm(1M)man page.

Verify that youhave enabled the infrastructure and that the SunCluster Geographic Edition resource
groups are online.
# geoadm show

# clresourcegroup status geo-clusterstate geo-infrastructure

# clresource status -g geo-clusterstate,geo-infrastructure

The output for the geoadm show command displays that the Sun Cluster Geographic Edition
infrastructure is active from a particular node in the cluster.
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The output for the clresourcegroup status and clresource status commands display that the
geo-failovercontrol, geo-hbmonitor, and geo-clustername resources and the
geo-infrastructure resource group is online on one node of the cluster. The geo-clusterstate
resource group is online on both nodes.

Formore information, see the clresourcegroup(1CL) and clresource(1CL)man pages.

Enabling the Sun Cluster Geographic Edition Infrastructure on a Cluster

This example enables Sun Cluster Geographic Edition software on the cluster-paris cluster.

1. Start the Sun Cluster Geographic Edition infrastructure on cluster-paris.

phys-paris-1# geoadm start

2. Ensure that the Sun Cluster Geographic Edition infrastructure was successfully enabled.

phys-paris-1# geoadm show

--- CLUSTER LEVEL INFORMATION ---

Sun Cluster Geographic Edition is active on cluster-paris from node phys-paris-1

Command execution successful

phys-paris-1#

3. Verify the status of the Sun Cluster Geographic Edition resource groups and resources.

phys-paris-1# clresourcegroup status geo-clusterstate geo-infrastructure

=== Cluster Resource Groups ===

Group Name Node Name Suspended Status

---------- --------- --------- ------

geo-clusterstate phys-paris-1 No Online

phys-paris-2 No Online

geo-infrastructure phys-paris-1 No Online

phys-paris-2 No Offline

phys-paris-1# clresource status -g geo-clusterstate,geo-infrastructure

=== Cluster Resources ===

Resource Name Node Name State Status Message

------------- --------- ----- --------------

geo-clustername phys-paris-1 Online Online - LogicalHostname online.

phys-paris-2 Offline Offline

Example 3–1
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geo-hbmonitor phys-paris-1 Online Online - Daemon OK

phys-paris-2 Offline Offline

geo-failovercontrol phys-paris-1 Online Online - Service is online.

phys-paris-2 Offline Offline

For information about creating protection groups, see the Sun Cluster Geographic Edition data
replication guide that corresponds to the type of data replication software that you are using.

Configuring Trust Between Partner Clusters
Before you create a partnership between two clusters, youmust configure Sun Cluster Geographic
Edition software for secure communication between the two clusters. The configurationmust be
reciprocal. For example, youmust configure the cluster cluster-paris to trust the cluster
cluster-newyork, and youmust also configure the cluster cluster-newyork to trust the cluster
cluster-paris.

� How to Configure Trust Between Two Clusters
Ensure that the following conditions aremet:

� The cluster on which you want to create the partnership is running.
� The geoadm start command has already been run on this cluster and the partner cluster. For

more information about using the geoadm start command, see “Enabling the Sun Cluster
Geographic Edition Infrastructure” on page 21.

� The cluster name of the partner cluster is known.
� The host information of the partner cluster is defined in the local hosts file. The local cluster

needs to know how to reach the partner cluster by name.

Become superuser on a cluster node.

Import the public keys from the remote cluster to the local cluster.

Run the following command on one node of the local cluster to import the keys from the remote
cluster to one node of the cluster.
# geops add-trust -c remotecluster

-c remotecluster Specifies the logical hostname of the cluster with which to form a partnership.
The logical hostname is used by Sun Cluster Geographic Edition software and
maps to the name of the remote partner cluster. For example, a remote partner
cluster namemight resemble the following:

cluster-paris

Next Steps
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When you use this option with the add-trust or remote-trust subcommand,
the option specifies the alias where the public keys on the remote cluster are
stored.An alias for certificates on the remote cluster has the following pattern:

remotecluster.certificate[0-9]*

Keys and only keys that belong to the remote cluster should have their alias
match this pattern.

Formore information about the geops command, refer to the geops(1M)man page.

Repeat the preceding steps on a node of the remote partner cluster.

Verify trust fromonenodeof each cluster.
# geops verify-trust -c remotecluster

Configure and join the partnership. See “How to Join a Partnership” in Sun Cluster Geographic
Edition SystemAdministration Guide.

To remove a partnership between two clusters, see “How to Remove Trust Between TwoClusters” in
Sun Cluster Geographic Edition SystemAdministration Guide.
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Upgrading the Sun Cluster Geographic Edition
Software

This chapter describes how to upgrade Sun Cluster Geographic Edition software on a pair of clusters.
You can upgrade an installation of Sun Cluster Geographic Edition software by uninstalling the
existing version of Sun Cluster Geographic Edition software and installing the upgraded version of
the software.

You can upgrade Sun Cluster Geographic Edition software on a running cluster without disruption.
Because the Sun Cluster Geographic Edition software installation process does not require you to
restart the Sun Cluster software, the cluster remains in production with services running. Sun Cluster
Geographic Edition software configuration data is retained across the upgrade process. Highly
available applications do not have downtime during Sun Cluster Geographic Edition software
upgrade.

Upgrading a Sun Cluster Geographic Edition Configuration
This section provides the following information to upgrade a Sun Cluster Geographic Edition
configuration:

� “Upgrade Requirements and Software Support Guidelines” on page 27
� “How to Prepare the Cluster for anUpgrade” on page 28
� “How toUpgrade Sun Cluster Geographic Edition Software” on page 29
� “How to Verify Upgrade of Sun Cluster Geographic Edition Software” on page 32

Upgrade Requirements and Software Support
Guidelines
Observe the following requirements and software-support guidelines on all clusters that have a
partnership with the cluster that you are upgrading when you upgrade a cluster to the Sun Cluster
Geographic Edition 3.2 software:
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� Supported hardware - The cluster hardwaremust be a supported configuration for Sun Cluster
Geographic Edition 3.2 software. Contact your Sun representative for information about Sun
Cluster Geographic Edition configurations that are currently supported.

� MinimumSolaris OS - The cluster must run on or be upgraded to at least Solaris 9 9/05 or
Solaris 10 11/06 software, including themost current required patches.

� MinimumSunCluster version - The clustermust run on or be upgraded to Sun Cluster 3.2
software.

� Cluster partnerships - Youmust upgrade Sun Cluster Geographic Edition software on all nodes
of all clusters that have a partnership with the cluster you are upgrading.

� How to Prepare the Cluster for an Upgrade
Perform this procedure on all clusters that have a partnership with the cluster you are upgrading to
remove the Sun Cluster Geographic Edition layer from production. On the Solaris 10 OS, perform all
steps from the global zone only.

Perform the following tasks:

� Ensure that the configurationmeets the requirements for the upgrade. See “Upgrade
Requirements and Software Support Guidelines” on page 27.

� Have available the installationmedia, documentation, and patches for all software products that
you are upgrading, including Solaris OS, Sun Cluster, and Sun Cluster Geographic Edition 3.2
software.

� Ensure that you have installed all the required patches for your cluster configuration on each
node of every cluster before you start upgrading the software. See “Required Patches” in Sun
Cluster Geographic Edition 3.2 Release Notes for the location of patches and installation
instructions.

Note – If youwant to upgrade the Solaris OS or other applications during the SunCluster Geographic
Edition software upgrade process, youmust remove the Sun Cluster Geographic Edition packages
before you upgrade the Solaris OS or other applications. For information about uninstalling Sun
Cluster Geographic Edition software, see “Uninstalling Sun Cluster Geographic Edition 3.2
Software” on page 34 to determine the propermethod of uninstallation.

Ensure that the cluster is functioningproperly.
To view the current status of the cluster, run the following command from any node:
% scstat

See the scstat(1M)man page formore information.

Search the /var/adm/messages log on the same node for unresolved errormessages or warning
messages.

Check the volumemanager status.

Before You Begin
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Become superuser on a node of the cluster.

Remove all application resource groups fromprotection groups.
Highly available applications do not have downtime during the Sun Cluster Geographic Edition
software upgrade.
# geopg remove-resource-group resourcegroup protectiongroup

See the geopg(1M)man page formore information.

Perform thepreceding steps on all clusters that have a partnershipwith this cluster.

Stop all protection groups that are active on the cluster.
# geopg stop protectiongroup -e local

See the geopg(1M)man page formore information.

Stop the SunCluster Geographic Edition infrastructure.
# geoadm stop

See the geoadm(1M)man page formore information.

Upgrade the Sun Cluster Geographic Edition software on the clusters. Go to “How toUpgrade Sun
Cluster Geographic Edition Software” on page 29.

� How to Upgrade Sun Cluster Geographic Edition
Software
Perform this procedure on all nodes of the cluster. You can perform this procedure onmore than one
node at the same time.

Caution – If the cluster is in a partnership, both partnersmust be upgraded to SunCluster Geographic
Edition 3.2 software before the Sun Cluster Geographic Edition 3.2 software can start.

Touse the uninstallprogramwith aGUI, ensure that the display environment of the cluster node to
uninstall is set to display theGUI.
% xhost +

% setenv DISPLAY nodename:0.0

If the display environment is not set to display the GUI, the uninstall program instead runs in
text-basedmode.

Become superuser on a nodewhere you intend to uninstall Sun Cluster Geographic Edition software.

Uninstall the current SunCluster Geographic Edition software.
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Version of SunCluster
Geographic Edition Software Version of Solaris OS MethodofUninstallation

3.1 8/05 8 or 9 The uninstall program that is provided with Sun Cluster
Geographic Edition 3.1 8/05. Formore information, see
Chapter 4, “Uninstalling the Sun Cluster Geographic Edition
Software,” in Sun Cluster Geographic Edition Installation
Guide.

10 The pkgrm command. Formore information, see “Limitations
on Running Sun Cluster Geographic Edition Software on
Solaris OS 10” in Sun Cluster Geographic Edition 3.1 8/05
Release Notes.

3.1 2006Q4 8 The pkgrm command. Formore information, see “Uninstalling
Sun Cluster Geographic Edition Software on Solaris OS 8” in
Sun Cluster Geographic Edition Installation Guide.

9 or 10 The uninstall program. Formore information, see
“Uninstalling Sun Cluster Geographic Edition Software on
Solaris OS 9 and 10” in Sun Cluster Geographic Edition
Installation Guide.

Ensure that all the nodes are online andpart of the cluster.

To view the current status of the cluster, run the following command from any node:
% scstat

See the scstat(1M)man page formore information.

Search the /var/adm/messages log on the same node for unresolved errormessages or warning
messages.

Upgrade to SunCluster 3.2 software.

See Sun Cluster Software Installation Guide for Solaris OS for more information.

Install Sun Cluster Geographic Edition software as described in Chapter 2.

Install all the required patches as described in “Installing Patches” onpage 18.

Perform thepreceding steps on all nodes of all clusters that have a partnershipwith this cluster.

On onenode of each partner cluster that youupgraded, enable SunCluster Geographic Edition
software.

# geoadm start
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Update the public keys on all nodes onboth partner clusters.

a. On each node in the local cluster, remove the public keys.

localnode# geops remove-trust -c remotecluster

b. On each node in the remote cluster, remove the public keys.

remotenode# geops remove-trust -c localcluster

c. Ononenode of the local cluster, import the public keys from the remote cluster.

localnode# geops add-trust -c remotecluster

d. Ononenode of the remote cluster, import the public keys from the local cluster.

remotenode# geops add-trust -c localcluster

e. On each node of each cluster, verify trust.

# geops verify-trust -c partnercluster

For a complete example of how to configure and join a partnership, see “How to Join a Partnership”
in Sun Cluster Geographic Edition SystemAdministration Guide.

If you upgraded fromSunCluster Geographic Edition 3.1 8/05 software, remove the ICRMplug-in
fromall the heartbeats onboth partner clusters.

In the following commands, the cluster names cluster-paris and cluster-newyork and the
heartbeat identifiers hb_paris~newyork and hb_newyork~paris are used to provide clarity.
phys-paris-1# geohb remove-plugin pluginname hb_cluster-paris~cluster-newyork

phys-paris-1# geohb remove-plugin pluginname hb_cluster-newyork~cluster-paris

phys-newyork-1# geohb remove-plugin pluginname hb_cluster-paris~cluster-newyork

phys-newyork-1# geohb remove-plugin pluginname hb_cluster-newyork~cluster-paris

Fromonenode in one of the partner clusters, addback to the protection group all application
resource groups that you removedwhile youwere preparing the cluster for upgrade.

# geopg add-resource-group resourcegroup protectiongroup

See the geopg(1M)man page formore information.

Start all the protection groups that you added.

# geopg start protectiongroup -e local [-n]

See the geopg(1M)man page formore information.

Go to “How to Verify Upgrade of Sun Cluster Geographic Edition Software” on page 32.
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� How to Verify Upgrade of Sun Cluster Geographic
Edition Software
Perform this procedure to verify that the cluster is successfully upgraded to Sun Cluster Geographic
Edition 3.2 software. On the Solaris 10 OS, perform all steps from the global zone only.

Ensure that all upgrade procedures are completed for all cluster nodes that you are upgrading.

Become superuser on each node.

On each upgradednode, view the installed levels of SunCluster Geographic Edition software.
# geoadm -V

The last line of output states which version of Sun Cluster Geographic Edition software the node is
running. This version shouldmatch the version to which you just upgraded.

Note – The version number that the geoadm -v command returns does not coincide with the
marketing release version numbers. The version number for Sun Cluster Geographic Edition 3.2
software should be 1.2.

Ensure that the cluster is runningproperly.
# geoadm status

(Optional) Performa switchover to ensure that SunCluster Geographic Edition softwarewas
installed properly.
# geopg switchover remotecluster protectiongroup

Youmust test your geographically separated cluster properly, so that no problems prevent a
switchover. Upgrading the secondary cluster first and switching over to it enables you to verify that
switchover still works. If the switchover fails, the primary site is untouched and you can switch back.
If switchover works on the secondary site, then after a certain ’soak time’ you can upgrade the
primary site as well.

Note –Aswitchovermight interrupt the services that are running on the cluster. You should carefully
plan the required tasks and resources before you perform a switchover.

If you have added your application resource groups back into the protection groups, performing a
switchover shuts down the applications on the original primary cluster andmigrates the applications
to the secondary cluster.

Before You Begin
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Uninstalling Sun Cluster Geographic Edition 3.2
Software

When you uninstall Sun Cluster Geographic Edition 3.2software, the node or cluster is no longer a
part of the geographically separated cluster.

This chapter contains the following sections:

� “UninstallationOverview” on page 33
� “Uninstalling Sun Cluster Geographic Edition 3.2 Software” on page 34

Uninstallation Overview
This chapter describes uninstalling Sun Cluster Geographic Edition 3.2 software. For information
about uninstalling previous versions of Sun Cluster Geographic Edition software, use the following
table to determine the requiredmethod.

Version of SunCluster
Geographic Edition Software Version of Solaris OS MethodofUninstallation

3.1 8/05 8 or 9 The uninstall program that is provided with Sun Cluster
Geographic Edition 3.1 8/05. Formore information, see
Chapter 4, “Uninstalling the Sun Cluster Geographic Edition
Software,” in Sun Cluster Geographic Edition Installation
Guide.

10 The pkgrm command. Formore information, see “Limitations
on Running Sun Cluster Geographic Edition Software on
Solaris OS 10” in Sun Cluster Geographic Edition 3.1 8/05
Release Notes.
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Version of SunCluster
Geographic Edition Software Version of Solaris OS MethodofUninstallation

3.1 2006Q4 8 The pkgrm command. Formore information, see “Uninstalling
Sun Cluster Geographic Edition Software on Solaris OS 8” in
Sun Cluster Geographic Edition Installation Guide.

9 or 10 The uninstall program. Formore information, see
“Uninstalling Sun Cluster Geographic Edition Software on
Solaris OS 9 and 10” in Sun Cluster Geographic Edition
Installation Guide.

You can remove Sun Cluster Geographic Edition software without stopping applications or data
replication. Formore information about how to keep applications and data replication online, see
one of the following data replication guides:

� “How toDeactivate a Sun StorageTekAvailability Suite Protection Group” in Sun Cluster
Geographic Edition Data Replication Guide for Sun StorageTek Availability Suite

� “Deactivating a Hitachi TrueCopy Protection Group” in Sun Cluster Geographic Edition Data
Replication Guide for Hitachi TrueCopy

� “Deactivating an EMC Symmetrix Remote Data Facility Protection Group” in Sun Cluster
Geographic Edition Data Replication Guide for EMC Symmetrix Remote Data Facility

Formore information about disabling the local cluster for partnershipmembership, see “Disabling
the Sun Cluster Geographic Edition Software” in Sun Cluster Geographic Edition System
Administration Guide.

Uninstalling Sun Cluster Geographic Edition 3.2 Software
Sun JavaAvailability Suite provides an uninstallation program for removing components that were
installed on your system by using the Sun JavaAvailability Suite installer program. Like the
installer program, the uninstall program can be run in graphical or text-basedmode. The
uninstall program is located at /var/sadm/prod/SUNWentsysver, where ver is the version number
of the Sun JavaAvailability Suite distribution fromwhich you installed Sun Cluster Geographic
Edition software.

Note –Youmust uninstall SunCluster Geographic Edition software before you uninstall SunCluster
software.

Uninstalling Sun Cluster Geographic Edition 3.2 Software
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The uninstall programmight behave differently depending on which component products you
installed and how the products are interrelated. Remember the following when you run the
uninstall program:

� Run the uninstall program separately on each node that contains Sun Cluster Geographic
Edition components.

� The uninstall program removes only component products that were installed by the Sun Java
Availability Suite installer program.

� The uninstall program does not check product dependencies for the system.
� The uninstall program does not remove configuration and user data files.

� How to Uninstall Sun Cluster Geographic Edition 3.2
Software
Remove Sun Cluster Geographic Edition software from all nodes in the cluster, unless you are
removing the software from node that you are also removing from the cluster. You can continue to
run applications during the uninstallation of Sun Cluster Geographic Edition software.

Touse the uninstallprogramwith aGUI, ensure that the display environment of the cluster node to
uninstall is set to display theGUI.
% xhost +

% setenv DISPLAY nodename:0.0

If the display environment is not set to display the GUI, the uninstall program instead displays in
test-basedmode.

Become superuser on the nodewhere you intend to uninstall Sun Cluster Geographic Edition
software.

Stop the SunCluster Geographic Edition infrastructure on the local cluster.
# geoadm stop

Formore information about disabling the Sun Cluster Geographic Edition software on a cluster, see
“Disabling the Sun Cluster Geographic Edition Software” in Sun Cluster Geographic Edition System
Administration Guide.

Change to the directorywhere the uninstallprogram for this software version resides.

In the following path, ver is the version number of the Sun JavaAvailability Suite distribution from
which you installed Sun Cluster Geographic Edition software.
# cd /var/sadm/prod/SUNWentsysver

Start the uninstallprogram.
# ./uninstall
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TheWelcome page is displayed.

ClickNext to proceed.

The Select Components page is displayed.

Select the components that youwant to uninstall, and clickNext.

To exit the uninstall program at any time, click Cancel.

Review the uninstallation selections youhavemade.

� If changes are needed, click Back through successive pages until the Component Selection page is
displayed.

� Make changes as needed on the Component Selection page.
� Click Next to proceed again through the uninstaller pages.

The uninstall program remembers previously-specified values. You canmodify any value that
you previously specified.

ClickNextwhen you are satisfiedwith your selections.

The uninstall program begins removing software from your system and displays the following:

� Aprogress bar that displays the overall completion percentage.
� The name of the package that is currently being removed.
� After all component software has been removed, the uninstaller displays the Uninstallation

Complete page.

Click ViewSummary or View Log for information about the uninstallation.

� Uninstallation summary shows the components that were uninstalled and a list of configuration
information for the components.

� Uninstallation log shows all messages that were generated by the uninstaller during
uninstallation.

� You can also review the uninstallation summary and log files in /var/sadm/install/logs.

Click Close to exit the uninstallprogram.
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L
licensing, 13-14
logical hostnames

inter-cluster communication, 10
naming requirements, 14

N
naming requirements

clusters, 13
logical hostnames, 14
resource groups, 12
resources, 12

P
partnerships

configuring trust, 24-25
creating, 25
removing, 25
removing a partnership, 25
switchover between partner clusters, 32

patches, installing, 18-20
planning

data replication software, 12
hardware, 10
hostnames, 13
installation, 9-10
public network IP addresses, 13
resource groups, 12
resources, 12
software, 11-12

protection groups
adding resource groups, 20, 31
creating, 24
removing resource groups, 19, 29
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protection groups (Continued)
starting, 20, 31
stopping, 19, 29

public keys
importing, 24, 31
removing, 31
updating, 31
verifying, 25

public network IP addresses, planning, 13

R
removing

ICRMplug-in from heartbeats, 31
public keys, 31
resource groups from protection groups, 29

renaming the cluster, 22
resource groups

adding to protection groups, 31
naming requirements, 12
planning, 12
removing from protection groups, 19, 29
verifying, 22

resources
naming requirements, 12
planning, 12
verifying, 22

S
Solaris Operating System,minimum versions, 11
Solaris VolumeManager software, compatibility with data

replication software, 11
starting

See also enabling
common agent container, 20
protection groups, 20, 31

status
verifying cluster operation

after upgrade, 32
before upgrade, 28

stopping
common agent container, 19
protection groups, 29

stopping (Continued)
Sun Cluster Geographic Edition software, 19, 29, 35

Sun Cluster Geographic EditionManager, installing, 17
Sun Cluster Geographic Edition software

enabling, 20, 21-24, 30
stopping, 19, 29, 35
uninstalling, 29, 33-36

version 3.1 2006Q4, 34
version 3.1 8/05, 33

upgrading, 27-32
verifying the version, 32

Sun Cluster software, minimum versions, 11
Sun Java Enterprise System, See Java ES
Sun StorageTekAvailability Suite 4 software

planning, 12
supported versions, 12
volumemanager compatibility, 11

Sun StorEdge 9970/9980Array, 10
Sun StorEdgeAvailability Suite 3.2.1 software

planning, 12
supported versions, 12
volumemanager compatibility, 11

switchover between partner clusters, 32

T
trust

configuring, 24-25
updating public keys, 31
verifying, 25, 31

U
uninstalling

Sun Cluster Geographic Edition software, 29, 33-36
version 2006Q4, 34
version 3.1 8/05, 33

updating
See also upgrading
public keys, 31

upgrading
See also updating
preparing the cluster, 18-19, 28-29
requirements, 27-28
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V
verifying

cluster status, 28, 32
Sun Cluster Geographic Edition operation, 22
Sun Cluster Geographic Edition software version, 32
trust, 25, 31

VERITASVolumeManager, compatibility with data
replication software, 11

Index

Sun Cluster Geographic Edition Installation Guide • December 2006, RevisionA40


	Sun Cluster Geographic Edition Installation Guide
	Preface
	Using UNIX Commands
	Documentation, Support, and Training
	Typographic Conventions
	Shell Prompts in Command Examples
	Related Documentation
	Getting Help

	Planning the Sun Cluster Geographic Edition Installation
	Installation Process
	Planning Cluster Hardware
	Planning Required Software
	Required Software
	Planning the Data Replication Software

	Planning Resource and Resource Group Names
	Planning Required IP Addresses and Hostnames
	Planning the Sun Cluster Geographic Edition Environment
	Licensing
	Logical Hostnames


	Installing Sun Cluster Geographic Edition Software
	Installation Overview
	Installing Sun Cluster Geographic Edition Software
	How to Install Sun Cluster Geographic Edition Software

	Installing Patches
	How to Prepare the Cluster for Patch Installation
	How to Install Patches


	Enabling and Configuring the Sun Cluster Geographic Edition Software
	Enabling the Sun Cluster Geographic Edition Infrastructure
	How to Enable Sun Cluster Geographic Edition Software

	Configuring Trust Between Partner Clusters
	How to Configure Trust Between Two Clusters


	Upgrading the Sun Cluster Geographic Edition Software
	Upgrading a Sun Cluster Geographic Edition Configuration
	Upgrade Requirements and Software Support Guidelines
	How to Prepare the Cluster for an Upgrade
	How to Upgrade Sun Cluster Geographic Edition Software
	How to Verify Upgrade of Sun Cluster Geographic Edition Software


	Uninstalling Sun Cluster Geographic Edition 3.2 Software
	Uninstallation Overview
	Uninstalling Sun Cluster Geographic Edition 3.2 Software
	How to Uninstall Sun Cluster Geographic Edition 3.2 Software


	Index

