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Preface

Welcome to Oracle Clusterware Installation Guide. This document provides configuration information for network and system administrators, and database installation information for database administrators (DBAs) who install and configure Oracle Clusterware for Microsoft Windows.

This preface contains the following topics:

	
Audience


	
Documentation Accessibility


	
Related Documents


	
Conventions





Audience

This document is intended for network and system administrators and database administrators (DBAs) who install and configure Oracle Clusterware.


Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation accessible to all users, including users that are disabled. To that end, our documentation includes features that make information available to users of assistive technology. This documentation is available in HTML format, and contains markup to facilitate access by the disabled community. Accessibility standards will continue to evolve over time, and Oracle is actively engaged with other market-leading technology vendors to address technical obstacles so that our documentation can be accessible to all of our customers. For more information, visit the Oracle Accessibility Program Web site at

http://www.oracle.com/accessibility/


Accessibility of Code Examples in Documentation

Screen readers may not always correctly read the code examples in this document. The conventions for writing code require that closing braces should appear on an otherwise empty line; however, some screen readers may not always read a line of text that consists solely of a bracket or brace.


Accessibility of Links to External Web Sites in Documentation

This documentation may contain links to Web sites of other companies or organizations that Oracle does not own or control. Oracle neither evaluates nor makes any representations regarding the accessibility of these Web sites.


Access to Oracle Support for Hearing-Impaired Customers

Oracle customers have access to electronic support through My Oracle Support or by calling Oracle Support at 1.800.223.1711. Hearing-impaired customers in the U.S. who wish to speak to an Oracle Support representative may use a telecommunications relay service (TRS). Information about the TRS is available at http://www.fcc.gov/cgb/consumerfacts/trs.html, and a list of telephone numbers is available at http://www.fcc.gov/cgb/dro/trsphonebk.html. International hearing-impaired customers should use the TRS at +1.605.224.1837. An Oracle Support engineer will respond to technical issues according to the standard service request process.


Related Documents

For more information, refer to the following Oracle resources:


Oracle Clusterware and Oracle Real Application Clusters Documentation

Most Oracle error message documentation is in Oracle Database Error Messages. If you only have access to the Oracle Documentation media, then browse the error messages by range. Once you find a range, use your browser's find feature to locate a specific message. When connected to the Internet, you can search for a specific error message using the error message search feature of the Oracle online documentation. Additional error messages for Oracle Clusterware and Oracle RAC tools are included in the Oracle Real Application Clusters Administration and Deployment Guide.


Installation Guides

	
Oracle Diagnostics Pack Installation Guide


	
Oracle Real Application Clusters Installation Guide for Microsoft Windows





Operating System-Specific Administrative Guides

	
Oracle Database Platform Guide for Microsoft Windows





Oracle 11g Clusterware Management

	
Oracle Clusterware Administration and Deployment Guide





Oracle Database 11g Real Application Clusters Management

	
Oracle Real Application Clusters Administration and Deployment Guide


	
Oracle Database 2 Day DBA


	
Oracle Database 2 Day + Real Application Clusters Guide


	
Getting Started with the Oracle Diagnostics Pack





Generic Documentation

	
Oracle Database New Features Guide


	
Oracle Database Net Services Administrator's Guide


	
Oracle Database Concepts


	
Oracle Database Reference




To download free release notes, installation documentation, white papers, or other collateral, please visit the Oracle Technology Network (OTN). You must register online before using OTN; registration is free and can be done at the following Web site:

http://otn.oracle.com/membership/

If you already have a username and password for OTN, then you can go directly to the documentation section of the OTN Web site at the following Web site:

http://otn.oracle.com/documentation/

Oracle error message documentation is available only in HTML. You can browse the error messages by range in the Documentation directory of the installation media. When you find a range, use your browser's "find in page" feature to locate a specific message. When connected to the Internet, you can search for a specific error message using the error message search feature of the Oracle online documentation.

If you already have a username and password for OTN, then you can go directly to the documentation section of the OTN Web Site:

http://otn.oracle.com/documentation/


Conventions

This section describes the conventions used in the text and code examples of this documentation set. It describes:

	
Conventions in Text


	
Conventions in Code Examples





Conventions in Text

We use various conventions in text to help you more quickly identify special terms. The following table describes those conventions and provides examples of their use.


	Convention	Meaning	Example
	Bold	Bold typeface indicates terms that are defined in the text or terms that appear in a glossary, or both.	When you specify this clause, you create an index-organized table.
	Italics	Italic typeface indicates book titles or emphasis.	Oracle Database Concepts
Ensure that the recovery catalog and target database do not reside on the same disk.


	UPPERCASE monospace (fixed-width) font	Uppercase monospace typeface indicates elements supplied by the system. Such elements include parameters, privileges, data types, RMAN keywords, SQL keywords, SQL*Plus or utility commands, packages and methods, as well as system-supplied column names, database objects and structures, usernames, and roles.	You can specify this clause only for a NUMBER column.
You can back up the database by using the BACKUP command.

Query the TABLE_NAME column in the USER_TABLES data dictionary view.

Use the DBMS_STATS.GENERATE_STATS procedure.


	lowercase monospace (fixed-width) font	Lowercase monospace typeface indicates executables, filenames, directory names, and sample user-supplied elements. Such elements include computer and database names, net service names, and connect identifiers, as well as user-supplied database objects and structures, column names, packages and classes, usernames and roles, program units, and parameter values.
Note: Some programmatic elements use a mixture of UPPERCASE and lowercase. Enter these elements as shown.

	Enter sqlplus to start SQL*Plus.
The password is specified in the orapwd file.

Back up the data files and control files in the /disk1/oracle/dbs directory.

The department_id, department_name, and location_id columns are in the hr.departments table.

Set the QUERY_REWRITE_ENABLED initialization parameter to true.

Connect as oe user.

The JRepUtil class implements these methods.


	lowercase italic monospace (fixed-width) font	Lowercase italic monospace font represents placeholders or variables.	You can specify the parallel_clause.
Run old_release.SQL where old_release refers to the release you installed prior to upgrading.









Conventions in Code Examples

Code examples illustrate SQL, PL/SQL, SQL*Plus, or other command-line statements. They are displayed in a monospace (fixed-width) font and separated from normal text as shown in this example:


SELECT username FROM dba_users WHERE username = 'MIGRATE';


The following table describes typographic conventions used in code examples and provides examples of their use.


	Convention	Meaning	Example
	

[ ]

	Brackets enclose one or more optional items. Do not enter the brackets.	

DECIMAL (digits [ , precision ])


	

{ }

	Braces enclose two or more items, one of which is required. Do not enter the braces, and do not enter more than one option.	

{ENABLE | DISABLE}


	

|



	A vertical bar represents a choice of two or more options within brackets or braces. Enter one of the options. Do not enter the vertical bar.	

{ENABLE | DISABLE}
[COMPRESS | NOCOMPRESS]


	

...

	Horizontal ellipsis points indicate either:
	
That we have omitted parts of the code that are not directly related to the example


	
That you can repeat a portion of the code




	

CREATE TABLE ... AS subquery;

SELECT col1, col2, ... , coln FROM employees;


	

 .
 .
 .

	Vertical ellipsis points indicate that we have omitted several lines of code not directly related to the example.	

SQL> SELECT NAME FROM V$DATAFILE;
NAME
------------------------------------
/fsl/dbs/tbs_01.dbf
/fs1/dbs/tbs_02.dbf
.
.
.
/fsl/dbs/tbs_09.dbf
9 rows selected.


	Other notation	You must enter symbols other than brackets, braces, vertical bars, and ellipsis points as shown.	

acctbal NUMBER(11,2);
acct    CONSTANT NUMBER(4) := 3;


	

Italics

	Italicized text indicates placeholders or variables for which you must supply particular values.	

CONNECT SYSTEM/system_password
DB_NAME = database_name


	

UPPERCASE

	Uppercase typeface indicates elements supplied by the system. We show these terms in uppercase in order to distinguish them from terms you define. Unless terms appear in brackets, enter them in the order and with the spelling shown. However, because these terms are not case sensitive, you can enter them in lowercase.	

SELECT last_name, employee_id FROM employees;
SELECT * FROM USER_TABLES;
DROP TABLE hr.employees;


	

lowercase

	Lowercase typeface indicates programmatic elements that you supply. For example, lowercase indicates names of tables, columns, or files.
Note: Some programmatic elements use a mixture of UPPERCASE and lowercase. Enter these elements as shown.

	

SELECT last_name, employee_id FROM employees;
sqlplus hr/hr
CREATE USER mjones IDENTIFIED BY ty3MU9;









What's New in Oracle Clusterware Installation and Configuration?

This section describes Oracle Database 11g release 1 (11.1) features as they pertain to the installation and configuration of Oracle Clusterware and Oracle Real Application Clusters (Oracle RAC). The topics in this section are:

	
Changes in Installation Documentation


	
Enhancements and New Features for Installation





Changes in Installation Documentation

With Oracle Database 11g release 1, Oracle Clusterware can be installed or configured as an independent product. Additional documentation is provided about storage administration. For installation planning, note the following documentation:


Oracle Database 2 Day + Real Application Clusters Guide

This book provides an overview and examples of the procedures to install and configure a two-node Oracle Clusterware and Oracle RAC environment.


Oracle Clusterware Installation Guide

This book (the guide that you are reading) provides procedures either to install Oracle Clusterware as a standalone product, or to install Oracle Clusterware with either Oracle Database, or Oracle RAC. It contains system configuration instructions that require system administrator privileges.


Oracle Real Application Clusters Installation Guide

This book provides procedures to install Oracle RAC after Oracle Clusterware installation has been completed successfully. It contains database configuration instructions for database administrators.


Oracle Database Storage Administrator's Guide

This book provides information for database and storage administrators who administer and manage storage, or who configure and administer Automatic Storage Management (ASM).


Oracle Clusterware Administration and Deployment Guide

This is the platform-specific administrator's reference for Oracle Clusterware. It contains information about administrative tasks, including those that involve changes to operating system configuration.


Oracle Real Application Clusters Administration and Deployment Guide

This is the platform-specific administrator's reference for Oracle RAC. It contains information about administrative tasks, including those that involve changes to operating system configuration.


Enhancements and New Features for Installation

The following is a list of enhancements and new features for Oracle Database 11g release 1 (11.1):


Oracle HTTP Server Update

To install Oracle HTTP Server, use the "Oracle Fusion Middleware Web Tier Utilities 11g (11.1.1.2.0)" media or download.


Windows Server 2008 (32-Bit) and Windows Server 2008 x64

Oracle Clusterware and Oracle RAC run on Microsoft Windows Server 2008 (32-bit) and Windows Server 2008 x64. Oracle Database 11g Release 1 (11.1.0.7 or later) is certified on Microsoft Windows Server 2008 (32-Bit) and Microsoft Windows Server 2008 x64 (all editions except HPC). The specific operating system components that are not supported in Windows Server 2008 (32-Bit) and Windows Server 2008 x64 are Hyper-V and Server Core.


New SYSASM Privilege for ASM Administration

This feature introduces a new SYSASM privilege that is specifically intended for performing ASM administration tasks. Using the SYSASM privilege instead of the SYSDBA privilege provides a clearer division of responsibility between ASM administration and database administration.



1 Summary List: Installing Oracle Clusterware

The following is a summary of the installation configuration requirements and commands. This summary is intended to provide an overview of the installation process.

In addition to providing a summary of the Oracle Clusterware installation process, this list also contains configuration information for preparing a system for Automatic Storage Management (ASM) and Oracle Real Application Clusters (Oracle RAC) installation.



1.1 Verify System Requirements

For more information, review "Checking Hardware Requirements".


Memory Requirements

In the Windows Task Manager window, select the Performance tab to view the available memory for your system.

To view the Virtual memory settings, from the Control panel, select System. In the System Properties window, select the Advanced tab, then, under Performance, click Performance Options. In the Performance Options window, the virtual memory, or page file, settings are displayed at the bottom of the window.

The minimum required RAM is 1 GB, and the minimum required swap space is 1 GB. Oracle recommends that you set the paging file size to twice the amount of RAM for systems with 2 GB of RAM or less. For systems with 2 GB to 8 GB RAM, use a paging file size equal to RAM. For systems with over 8 GB RAM, use .75 times the size of RAM for the paging file size.


Disk Requirements

From the Control Panel, select Administrative Tools, then select Computer Management. In the menu on the left-hand side of the Computer Management window, under Storage, select Disk Management.

The Disk Management window displays the available space on file systems. If you use standard redundancy for Oracle Clusterware files, which is 2 Oracle Cluster Registry (OCR) partitions and 3 voting disk partitions, then you should have at least 1 GB of disk space available on separate physical disks reserved for Oracle Clusterware files. Each Oracle Clusterware file should be at least 256 MB in size.




	
Note:

When you create partitions by specifying a size for the partition, such as 256 MB, the actual size of the created partition may be smaller than the size requested, based on the cylinder geometry of the disk. Oracle configuration software checks that the devices being used for Oracle Clusterware files contain a minimum of 256 MB of available disk space, not total disk space. Therefore, Oracle recommends using at least 280MB for the device size, to ensure there is 256 MB of available disk space.







The Oracle Clusterware home requires 650 MB of disk space.


TEMP Space Requirements

Ensure that you have at least 400 MB of disk space in the Windows TEMP directory. If this space is not available, then increase the partition size, or delete unnecessary files in the TEMP directory. Make sure the environment variables TEMP and TMP both point to the location of the TEMP directory, for example:


TEMP=C:\WINDOWS\TEMP
TMP=C:\WINDOWS\TEMP






1.2 Check Network Requirements

For more information, review "Checking Network Requirements".


Network Address Requirements

The following is a list of address requirements that you must configure on a domain name server (DNS), or configure in the %SystemRoot%\system32\drivers\etc\hosts file for each cluster node:

	
You must have three network addresses for each node:

	
A public internet protocol (IP) address


	
A virtual IP (VIP) address, which is used by applications for failover in the event of node failure


	
A private IP address, which is used by Oracle Clusterware and Oracle RAC for internode communication





	
The virtual IP address has the following requirements:

	
The IP address and host name are currently unused (it can be registered in a DNS, but should not be accessible by a ping command)


	
The virtual IP address is on the same subnet as your public interface





	
The private IP address has the following requirements:

	
It should be on a subnet reserved for private networks, such as 10.0.0.0 or 192.168.0.0


	
It should use dedicated switches or a physically separate, private network, reachable only by the cluster member nodes, preferably using high-speed NICs


	
It must use the same private interfaces for both Oracle Clusterware and Oracle RAC private IP addresses


	
It cannot be registered on the same subnet that is registered to a public IP address







After you obtain the IP addresses from a network administrator, to assign the public and private IP addresses to NICs, right-click on My Network Places and select Properties. In the Network and Dial-up Connections window, right-click the device for which you want to change the IP address, and select Properties. Select Internet Protocol (TCP/IP), then click Properties. Do not assign the VIP address.


Host Name Resolution Requirements

Ensure that the public (external) host names are defined in your DNS and that the correct IP addresses resolve for all nodes in the cluster. Ensure that all public (external) and private (internal) host names are defined in the hosts file on all nodes of the cluster. Test your cluster configuration by pinging all host names from each node and check for proper names resolution. The public and private IP addresses should respond to ping commands. The VIP addresses should not respond.


Network Adaptor Naming and Binding Order

Check the network adaptor binding order on each node. Ensure that your public network adaptor is first in the bind order, and the private network adaptor is second. Follow these steps to configure the network adaptor bind order:

	
Right-click My Network Places and choose Properties.


	
In the Advanced menu, click Advanced Settings.


	
If the public interface name is not the first name listed under the Adapters and Bindings tab, then select it and click the arrow to move it to the top of list.


	
Increase the priority of IPv4 over IPv6.


	
Click OK to save the setting and then exit the network setup dialog.




The names used for each class of network adaptor (such as public) must be consistent across all nodes. You can use nondefault names for the network adaptors, for example, PublicLAN, as long as the same names are used for the same class of network adaptors on each node in the network.


Disable DHCP Media Sense

Media Sense allows Windows to uncouple an IP address from a network adaptor when the link to the local switch is lost. To disable Windows Media Sensing for TCP/IP, you must set the value of the DisableDHCPMediaSense parameter to 1 on each node. Because you need to modify the Windows registry to disable Media Sensing, you should first backup the registry and confirm that you can restore it, using the methods described in your Windows documentation. Disable Media Sensing by completing the following steps on each node of your cluster:

	
Backup the Windows registry.


	
Use Registry Editor (Regedt32.exe) to view the following key in the registry:


HKEY_LOCAL_MACHINE\System\CurrentControlSet\Services\Tcpip\Parameters


	
Add the following registry value:


Value Name: DisableDHCPMediaSense
Data Type: REG_DWORD -Boolean
Value: 1


	
Restart the computer.





Verify Privileges for Copying Files in the Cluster

During installation, OUI copies the software from the local node to the remote nodes in the cluster. Verify that you have administrative privileges on the other nodes in the cluster by running the following command on each node, where nodename is the node name:


net use \\nodename\C$





1.3 Configure Users

For this example, assume that you have one Oracle installation owner, and that this Oracle installation software owner name is oracle. The oracle user must be either a local Administrator user or a domain user, and the same user must exist (same user name, password, and domain) on each node in the cluster. If you use a domain user, then the user on each node must be in the same domain. For example, you cannot have a dba1 user on the first node in the DBADMIN domain and a dba1 user on the second node in the RACDBA domain.

If you intend to install Oracle Database, then the oracle user must be part of the ORA_DBA group.




	
Tip:

For more information, review the section "Configuring User Accounts".












1.4 Create Directories

To install properly across all nodes, the Oracle Universal Installer will need to use the temporary folders defined within Microsoft Windows. The TEMP and TMP folders should be the same across all nodes in the cluster. By default, these settings are defined as %USERPROFILE%\Local Settings\Temp and %USERPROFILE%\Local Settings\Tmp in the Environment Settings of My Computer. It is recommended to explicitly redefine these as WIN_DRIVE:\temp and WIN_DRIVE:\tmp, for example, C:\temp or C:\tmp for all nodes, if Windows is installed on the C drive.

For installations with Oracle Clusterware only, Oracle recommends that you let Oracle Universal Installer (OUI) create the Oracle Clusterware and Oracle Central Inventory (oraInventory) directories for you. However, as Administrator, you must create a path compliant with Oracle Optimal Flexible Architecture (OFA) guidelines, so that OUI can select that directory during installation. For OUI to recognize the path as an Oracle software path, it must be in the form C:\... .






1.5 Create Storage

Oracle RAC requires that each node be able to access a set of files on a shared disk subsystem. All instances in the cluster share these files.

The following sections outline the procedure for creating OCR and voting disk partitions, and preparing ASM disks.

For additional information, review the following sections:

	
"Configuring Storage for Oracle Clusterware Files on a Shared File System"


	
"Configuring Storage for Oracle Clusterware Files on Raw Devices"


	
"Configuring Disks for Automatic Storage Management"






1.5.1 Create Disk Partitions for OCR and Voting Disk Files

The following steps outline the procedure for creating an OCR and voting disk partition:

	
Run Windows Disk Management from one node to create an extended partition. Use a basic disk: dynamic disks are not supported.


	
If you plan to store the Oracle Clusterware binaries on OCFS, create at least two logical partitions: one for the Oracle Clusterware home and one for the Oracle Clusterware files. You do not need to create separate partitions for the OCR and voting disk if you plan to use OCFS. OCFS creates individual files for the OCR and voting disk.


	
If your file system does not use RAID, then create an extended partition and logical partition for each additional file system or disk drive that will be used by Oracle Clusterware.




To create the required partitions, use the Disk Management utilities available with Microsoft Windows. Use a basic disk with a Master Boot Record (MBR) partition style as an extended partition for creating partitions.

	
From one of the existing nodes of the cluster, run the Windows disk administration tool as follows:

	
Click Start, then select Settings, Control Panel, Administrative Tools, and then Computer Management


	
Expand the Storage folder to Disk Management. Use a basic disk with a Master Boot Record (MBR) partition style as an extended partition for creating partitions. Right click inside an unallocated part of an extended partition and choose Create Logical Drive.

If using OCFS, specify a size for the partition that is at least 520 MB to store both the OCR and voting disk, or a size of 500 MB (the minimum size) to store just the voting disk or OCR. If using raw devices, then specify a size that is at least 280 MB to store a single OCR or voting disk file.

When specifying options for the logical drive, choose the option "Do not assign a drive letter or path" and "Do not format this partition". Repeat these steps to create enough partitions to store all the required files.





	
Repeat Step 1 to create all the required partitions.


	
If you are preparing drives on a Windows 2003 system, then you should restart all nodes in the cluster after you have created the logical drives.


	
Check all nodes in the cluster to ensure that the partitions are visible on all the nodes and to ensure that none of the Oracle partitions have drive letters assigned. If any partitions have drive letters assigned, then remove them by performing these steps:

	
Right-click the partition in the Windows disk administration tool


	
Select "Change Drive Letters and Paths..." from the menu


	
Click Remove in the "Change Drive Letter and Paths" window












1.5.2 Create and Configure Disk Partitions for ASM

Use Microsoft Computer Management utility or the command line tool diskpart to create the partitions. Ensure that you create the partitions without drive letters. After you have created the partitions, the disks must be stamped with a header.

If you install Oracle Database in interactive mode, then Oracle Universal Installer configures the disks' headers during the installation process. If you plan to install Oracle Database in noninteractive mode, then you need to configure the disks manually before installation either by using asmtoolg (GUI version) or using asmtool (command line version).

For more information on configuring your disks with asmtoolg, refer to the section "Using asmtoolg (Graphical User Interface)". To configure the disks with asmtool, refer to the section "Using asmtool (Command Line)".








1.6 Verify Oracle Clusterware Requirements with CVU

For information, review the following section in "Verifying Oracle Clusterware Requirements with CVU".

Using the following command syntax, log in as the administrative user, and start Cluster Verification Utility (CVU) to check system requirements prior to installing Oracle Clusterware. In the following syntax example, replace the variable mountpoint with the path to the install