
[image: Oracle Corporation]




Oracle® Real Application Clusters

Administration and Deployment Guide

11g Release 1 (11.1)

B28254-07

January 2009




Oracle Real Application Clusters Administration and Deployment Guide, 11g Release 1 (11.1)

B28254-07

Copyright © 1999, 2009, Oracle and/or its affiliates. All rights reserved.

Primary Authors: Mark Bauer, Richard Strohm

Contributing Authors: Troy Anthony, Lance Ashdown, Prasad Bagal, Anand Beldalker, Eric Belden, George Claborn, Carol Colrain, Jonathan Creighton, Rajesh Dasari, Steve Fogel, Richard Frank, GP Prabhaker Gongloor, Wei Hu, Yong Hu, Rajiv Jayaraman, Dominique Jeunot, Sameer Joshi, Roland Knapp, Raj Kumar, Ken Lee, Karen Li, Barb Lundhild, Venkat Maddali, Bill Manry, Gaurav Manglik, Komal Mangtani, John McHugh, Saar Maoz, Matthew Mckerley, Markus Michalewicz, Anil Nair, Philip Newlan, Michael Nowak, Peter Ogilvie, Muthu Olagappan, Bharat Paliwal, Hanlin Qian, Mark Ramacher, Kevin Reardon, Dipak Saggi, Sudheendra Sampath, Viv Schupmann, Daniel Semler, Ara Shakian, Cathy Shea, Khethavath P. Singh, Bipul Sinha, Qun Song, Kesavan Srinivasan, Alok Srivastava, Janet Stern, Juan Tellez, Leo Tominna, Peter Wahl, Tak Wang, Douglas Williams, Mike Zampiceni, Michael Zoll

This software and related documentation are provided under a license agreement containing restrictions on use and disclosure and are protected by intellectual property laws. Except as expressly permitted in your license agreement or allowed by law, you may not use, copy, reproduce, translate, broadcast, modify, license, transmit, distribute, exhibit, perform, publish, or display any part, in any form, or by any means. Reverse engineering, disassembly, or decompilation of this software, unless required by law for interoperability, is prohibited.

The information contained herein is subject to change without notice and is not warranted to be error-free. If you find any errors, please report them to us in writing.

If this software or related documentation is delivered to the U.S. Government or anyone licensing it on behalf of the U.S. Government, the following notice is applicable:

U.S. GOVERNMENT RIGHTS Programs, software, databases, and related documentation and technical data delivered to U.S. Government customers are "commercial computer software" or "commercial technical data" pursuant to the applicable Federal Acquisition Regulation and agency-specific supplemental regulations. As such, the use, duplication, disclosure, modification, and adaptation shall be subject to the restrictions and license terms set forth in the applicable Government contract, and, to the extent applicable by the terms of the Government contract, the additional rights set forth in FAR 52.227-19, Commercial Computer Software License (December 2007). Oracle USA, Inc., 500 Oracle Parkway, Redwood City, CA 94065.

This software is developed for general use in a variety of information management applications. It is not developed or intended for use in any inherently dangerous applications, including applications which may create a risk of personal injury. If you use this software in dangerous applications, then you shall be responsible to take all appropriate fail-safe, backup, redundancy, and other measures to ensure the safe use of this software. Oracle Corporation and its affiliates disclaim any liability for any damages caused by use of this software in dangerous applications.

Oracle is a registered trademark of Oracle Corporation and/or its affiliates. Other names may be trademarks of their respective owners.

This software and documentation may provide access to or information on content, products, and services from third parties. Oracle Corporation and its affiliates are not responsible for and expressly disclaim all warranties of any kind with respect to third-party content, products, and services. Oracle Corporation and its affiliates will not be responsible for any loss, costs, or damages incurred due to your access to or use of third-party content, products, or services.



Contents

Preface

	Audience
	Documentation Accessibility
	Related Documents
	Conventions


What's New in Oracle Real Application Clusters Administration and Deployment?

	Oracle Database 11g Release 1 (11.1) New Features in Oracle Real Application Clusters


1 Introduction to Oracle Real Application Clusters

	Overview of Oracle Real Application Clusters
	Overview of Oracle Clusterware for Oracle Real Application Clusters
	Overview of Oracle Real Application Clusters Architecture and Processing
	Understanding Cluster-Aware Storage Solutions
	Overview of Connecting to Oracle Database Using Services and VIP Addresses
	About Oracle Real Application Clusters Software Components
	About Oracle Real Application Clusters Background Processes



	Overview of Automatic Workload Management
	Overview of Installing Oracle Real Application Clusters
	Understanding Compatibility in Oracle Real Application Clusters Environments
	Overview of Oracle Real Application Clusters Installation and Database Creation
	Overview of Extending Oracle ASM and Oracle Real Application Clusters Software



	Overview of Managing Oracle Real Application Clusters Environments
	About Designing and Deploying Oracle Real Application Clusters Environments
	About Administrative Tools for Oracle Real Application Clusters Environments
	About Monitoring Oracle Real Application Clusters Environments
	About Evaluating Performance in Oracle Real Application Clusters Environments





2 Administering Storage

	Overview of Storage in Oracle Real Application Clusters
	Oracle Flexible Architecture
	Datafile Access in Oracle Real Application Clusters
	Redo Log File Storage in Oracle Real Application Clusters
	Automatic Undo Management in Oracle Real Application Clusters
	Automatic Storage Management in Oracle Real Application Clusters
	ASM Storage Management in Oracle Real Application Clusters
	Modifying Disk Group Configurations for ASM in Oracle Real Application Clusters
	Standalone ASM Disk Group Management
	Performing Automatic Storage Management Rolling Upgrades
	Configuring Preferred Mirror Read Disks in Extended Distance Clusters
	Converting Single-Instance ASM to Clustered ASM
	Extending ASM to Nodes Running Single-Instance or Oracle RAC Databases
	Administering ASM Instances and Disk Groups with Oracle Enterprise Manager in Oracle RAC
	Administering ASM Instances with SRVCTL in Oracle Real Application Clusters





3 Administering Database Instances and Cluster Databases

	Tools for Administering Oracle Real Application Clusters
	Administering Oracle Real Application Clusters with Oracle Enterprise Manager
	Administering Oracle Real Application Clusters with SQL*Plus
	Changing the SQL*Plus Prompt
	How SQL*Plus Commands Affect Instances



	Administering Oracle Real Application Clusters with SRVCTL



	Starting and Stopping Instances and Oracle Real Application Clusters Databases
	Starting and Stopping with Oracle Enterprise Manager
	Starting Up and Shutting Down with SQL*Plus
	Starting Up and Shutting Down with SRVCTL



	Verifying That Instances are Running
	Terminating Sessions On a Specific Cluster Instance
	Overview of Initialization Parameter Files in Oracle Real Application Clusters
	Setting SPFILE Parameter Values for Oracle Real Application Clusters
	Parameter File Search Order in Oracle Real Application Clusters
	Backing Up the Server Parameter File



	Initialization Parameter Use in Real Application Clusters
	Parameters That Must Have Identical Settings on All Instances
	Parameters That Have Unique Settings on All Instances
	Parameters That Should Have Identical Settings on All Instances



	Quiescing Oracle Real Application Clusters Databases
	Administering Multiple Cluster Interconnects on Linux and UNIX Platforms
	Recommendations for Setting the CLUSTER_INTERCONNECTS Parameter
	Usage Examples for the CLUSTER_INTERCONNECTS Parameter



	Customizing How Oracle Clusterware Manages Oracle RAC Databases
	Advanced Oracle Enterprise Manager Administration
	Using Oracle Enterprise Manager Grid Control to Discover Nodes and Instances
	Administering Jobs and Alerts in Oracle Real Application Clusters
	Administering Jobs in Oracle Real Application Clusters
	Administering Alerts in Oracle Real Application Clusters with Oracle Enterprise Manager
	Performing Scheduled Maintenance Using Defined Blackouts in Oracle Enterprise Manager








4 Introduction to Automatic Workload Management

	Overview of Automatic Workload Management
	Automatic Workload Repository
	Service Deployment Options
	Using Oracle Services
	Default Service Connections
	Connection Load Balancing



	Fast Application Notification
	Overview of Fast Application Notification
	Application High Availability with Services and FAN
	Managing Unplanned Outages
	Managing Planned Outages
	Fast Application Notification High Availability Events
	Using Fast Application Notification Callouts



	Load Balancing Advisory
	Overview of the Load Balancing Advisory
	Configuring Your Environment to Use the Load Balancing Advisory
	Load Balancing Advisory FAN Events



	Oracle Clients That Are Integrated with Fast Application Notification
	Enabling JDBC Clients for Fast Connection Failover
	Using FAN with Thick JDBC and Thin JDBC Clients



	Enabling Oracle Call Interface Clients for Fast Connection Failover
	Enabling Oracle Call Interface Clients for Runtime Connection Load Balancing
	Enabling ODP.NET Clients to Receive FAN High Availability Events
	Enabling ODP.NET Clients to Receive FAN Load Balancing Advisory Events



	Enabling Event Notification for Connection Failures in Oracle Real Application Clusters
	Services and Distributed Transaction Processing in Oracle Real Application Clusters
	Enabling Distributed Transaction Processing for Services
	Administering Services
	Administering Services with Oracle Enterprise Manager, PL/SQL, and SRVCTL
	Administering Services with Oracle Enterprise Manager
	Service-Related Tasks That You Can Perform with Oracle Enterprise Manager
	Cluster Managed Database Services Page
	Cluster Managed Database Services Detail Page
	Create Services Page
	Accessing the Oracle Enterprise Manager Services Pages



	Administering Services with the PL/SQL DBMS_SERVICE Package
	Administering Services with SRVCTL
	Creating Services with SRVCTL
	Starting and Stopping Services with SRVCTL
	Enabling and Disabling Services with SRVCTL
	Relocating Services with SRVCTL
	Obtaining the Statuses of Services with SRVCTL
	Obtaining the Configuration of Services with SRVCTL






	Measuring Performance by Service Using the Automatic Workload Repository
	Service Thresholds and Alerts
	Example of Services and Thresholds Alerts
	Enable Service, Module, and Action Monitoring





5 Using Cloning to Add ASM and Oracle RAC to Nodes in a New Cluster

	Introduction to Cloning Oracle ASM and Oracle Real Application Clusters
	Preparing to Clone ASM and Oracle Real Application Clusters
	Cloning ASM and Oracle RAC to Nodes in a New Cluster
	Deploying ASM Instance Homes
	Deploying Oracle Real Application Clusters Database Homes



	Locating and Viewing Log Files Generated During Cloning


6 Managing Backup and Recovery

	RMAN Backup Scenario for Noncluster File System Backups
	RMAN Restore Scenarios for Oracle Real Application Clusters
	Cluster File System Restore Scheme
	Noncluster File System Restore Scheme
	Using RMAN or Oracle Enterprise Manager to Restore the Server Parameter File (SPFILE)



	Instance Recovery in Oracle Real Application Clusters
	Single Node Failure in Oracle Real Application Clusters
	Multiple-Node Failures in Oracle Real Application Clusters
	Using RMAN to Create Backups in Oracle Real Application Clusters
	Channel Connections to Cluster Instances
	Node Affinity Awareness of Fast Connections
	Deleting Archived Redo Logs after a Successful Backup
	Autolocation for Backup and Restore Commands



	Media Recovery in Oracle Real Application Clusters
	Parallel Recovery in Oracle Real Application Clusters
	Parallel Recovery with RMAN
	Disabling Parallel Recovery
	Disabling Instance and Crash Recovery Parallelism
	Disabling Media Recovery Parallelism






	Using a Flash Recovery Area in Oracle Real Application Clusters


7 Using Cloning to Extend Oracle RAC to Nodes in the Same Cluster

	Adding Nodes Using Cloning in Oracle Real Application Clusters Environments
	Using Cloning to Add Nodes to Oracle RAC Environments on Windows Systems





8 Adding and Deleting Oracle RAC from Nodes on Linux and UNIX Systems

	Adding Oracle RAC to Nodes Running Clusterware and Oracle Database
	Adding Oracle RAC to Nodes That Do Not Have Clusterware and Oracle Database
	Prerequisite Steps for Extending Oracle RAC to Target Nodes
	Extend Oracle Clusterware to Target Nodes
	Configure Shared Storage on Target Nodes
	Add the Oracle Real Application Clusters Database Homes to Target Nodes
	Extending the Database Home to Target Nodes Using Oracle Universal Installer in Interactive Mode
	Extending the Database Home to Target Nodes Using Oracle Universal Installer in Silent Mode



	Add ASM and Oracle RAC Database Instances to Target Nodes
	Using DBCA in Interactive Mode to Add ASM and Database Instances to Target Nodes
	Using DBCA in Silent Mode to Add ASM and Database Instances to Target Nodes






	Deleting Cluster Nodes from Oracle Real Application Clusters Environments
	Step 1: Delete Instances from Oracle Real Application Clusters Databases
	Using DBCA in Interactive Mode to Delete Instances from Nodes
	Using DBCA in Silent Mode to Delete Instances from Nodes



	Step 2: Delete Nodes from the Cluster





9 Configuring Recovery Manager and Archiving

	Overview of Configuring RMAN for Oracle Real Application Clusters
	Configuring the RMAN Snapshot Control File Location
	Configuring RMAN to Automatically Backup the Control File and SPFILE
	Crosschecking on Multiple Oracle Real Application Clusters Nodes
	Configuring Channels for RMAN in Oracle Real Application Clusters
	Configuring Channels to Use Automatic Load Balancing
	Configuring Channels to Use a Specific Channel



	Managing Archived Redo Logs Using RMAN in Oracle Real Application Clusters
	Archived Redo Log File Conventions in Oracle Real Application Clusters
	RMAN Archiving Configuration Scenarios
	Automatic Storage Management and Cluster File System Archiving Scheme
	Advantages of the Cluster File System Archiving Scheme
	Initialization Parameter Settings for the Cluster File System Archiving Scheme
	Location of Archived Logs for the Cluster File System Archiving Scheme



	Noncluster File System Local Archiving Scheme
	Considerations for Using Noncluster File System Local Archiving
	Initialization Parameter Settings for Noncluster File System Local Archiving
	Location of Archived Logs for Noncluster File System Local Archiving
	File System Configuration for Noncluster File System Local Archiving






	Changing the Archiving Mode in Oracle Real Application Clusters
	Monitoring the Archiver Processes


10 Adding and Deleting Nodes and Instances on Windows Systems

	Cloning Oracle Clusterware and Oracle RAC Software in Grid Environments
	Quick-Start Node and Database Instance Addition and Deletion Procedures
	Adding an Oracle Clusterware Home to a New Node
	Adding an Oracle Clusterware Home to a New Node Using Oracle Universal Installer in Interactive Mode
	Adding an Oracle Clusterware Home to a New Node Using Oracle Universal Installer in Silent Mode



	Adding an Oracle Home with Oracle Real Application Clusters to a New Node
	Adding an Oracle Home with Oracle RAC to a New Node Using Oracle Universal Installer in Interactive Mode
	Adding an Oracle Home with Oracle RAC to a New Node Using Oracle Universal Installer in Silent Mode



	Deleting an Oracle Home with Oracle Real Application Clusters from an Existing Node
	Deleting an Oracle Home with Oracle RAC Using Oracle Universal Installer in Interactive Mode
	Deleting an Oracle Home with Oracle RAC Using Oracle Universal Installer in Silent Mode



	Deleting an Oracle Clusterware Home from an Existing Node
	Deleting an Oracle Clusterware Home Using Oracle Universal Installer in Interactive Mode
	Deleting an Oracle Clusterware Home Using Oracle Universal Installer in Silent Mode






	Detailed Node and Database Instance Addition and Deletion Procedures
	Overview of Node Addition Procedures
	Step 1: Connecting New Nodes to the Cluster
	Making Physical Connections
	Installing the Operating System
	Verifying the Installation with the Cluster Verification Utility
	Checking the Installation



	Step 2: Extending Oracle Software to New Nodes at the Oracle Clusterware Layer
	Step 3: Preparing Storage on New Nodes
	Raw Device Storage Preparation for New Nodes



	Step 4: Adding Nodes at the Oracle Real Application Clusters Database Layer
	Step 5: Adding Database Instances to New Nodes
	Using DBCA in Interactive Mode to Add Database Instances to New Nodes
	Using DBCA in Silent Mode to Add Database Instances to New Nodes






	Adding Nodes That Already Have Oracle Clusterware and Oracle Database Software
	Overview of Node Deletion Procedures
	Step 1: Deleting Instances from Oracle Real Application Clusters Databases
	Using DBCA in Interactive Mode to Delete Database Instances from Existing Nodes
	Using DBCA in Silent Mode to Delete Instance from Existing Nodes



	Step 2: Deleting Nodes from Oracle Real Application Clusters Databases
	Step 3: ASM Instance Clean-Up Procedures for Node Deletion





11 Design and Deployment Techniques

	Deploying Oracle Real Application Clusters for High Availability
	Best Practices for Deploying Oracle Real Application Clusters in a High Availability Environment
	Consolidating Multiple Applications in a Database or Multiple Databases in a Cluster
	Scalability of Oracle Real Application Clusters



	General Design Considerations for Oracle Real Application Clusters
	General Database Deployment Topics for Oracle Real Application Clusters
	Tablespace Use in Oracle Real Application Clusters
	Object Creation and Performance in Oracle Real Application Clusters
	Node Addition and Deletion and the SYSAUX Tablespace in Oracle Real Application Clusters
	Distributed Transactions and Oracle Real Application Clusters
	Deploying OLTP Applications in Oracle Real Application Clusters
	Flexible Implementation with Cache Fusion
	Deploying Data Warehouse Applications with Oracle Real Application Clusters
	Speed-Up for Data Warehouse Applications on Oracle Real Application Clusters
	Parallel Execution in Data Warehouse Systems and Oracle Real Application Clusters



	Data Security Considerations in Oracle Real Application Clusters
	Transparent Data Encryption and Wallets
	Windows Firewall Considerations








12 Monitoring Performance

	Overview of Monitoring and Tuning Oracle Real Application Clusters Databases
	Monitoring Oracle Real Application Clusters and Oracle Clusterware
	The Cluster Database Home Page
	The Interconnects Page
	The Cluster Performance Page



	Tuning Oracle Real Application Clusters Databases



	Verifying the Interconnect Settings for Oracle Real Application Clusters
	Influencing Interconnect Processing
	Performance Views in Oracle Real Application Clusters
	Creating Oracle Real Application Clusters Data Dictionary Views with CATCLUST.SQL
	Oracle Real Application Clusters Performance Statistics
	Automatic Workload Repository in Oracle Real Application Clusters Environments
	Active Session History Reports for Oracle Real Application Clusters
	Overview of ASH Reports for Oracle Real Application Clusters
	ASH Report for Oracle Real Application Clusters: Top Cluster Events
	ASH Report for Oracle Real Application Clusters: Top Remote Instance



	Monitoring Oracle Real Application Clusters Statistics and Wait Events
	Oracle Real Application Clusters Statistics and Events in AWR and Statspack Reports
	Oracle Real Application Clusters Wait Events
	Monitoring Performance by Analyzing GCS and GES Statistics
	Analyzing the Effect of Cache Fusion in Oracle Real Application Clusters
	Analyzing Performance Using GCS and GES Statistics



	Analyzing Cache Fusion Transfer Impact Using GCS Statistics
	Analyzing Response Times Based on Wait Events





A Server Control Utility Reference

	Overview of SRVCTL for Oracle Real Application Clusters and Oracle Clusterware
	Guidelines for Using SRVCTL in Oracle Real Application Clusters
	Obtaining Command-Line Help for SRVCTL



	SRVCTL Command Syntax and Options
	SRVCTL Cluster Database Configuration Tasks
	SRVCTL General Cluster Database Administration Tasks
	SRVCTL Node-Level Tasks
	SRVCTL Command Reference
	SRVCTL Commands
	SRVCTL Commands Summary
	SRVCTL Objects Summary
	srvctl add
	srvctl add database
	srvctl add instance
	srvctl add service
	srvctl add nodeapps
	srvctl add asm
	srvctl add listener



	srvctl config
	srvctl config database
	srvctl config service
	srvctl config nodeapps
	srvctl config asm
	srvctl config listener



	srvctl enable
	srvctl enable database
	srvctl enable instance
	srvctl enable service
	srvctl enable asm



	srvctl disable
	srvctl disable database
	srvctl disable instance
	srvctl disable service
	srvctl disable asm



	srvctl start
	srvctl start database
	srvctl start instance
	srvctl start service
	srvctl start nodeapps
	srvctl start asm
	srvctl start listener



	srvctl stop
	srvctl stop database
	srvctl stop instance
	srvctl stop service
	srvctl stop nodeapps
	srvctl stop asm
	srvctl stop listener



	srvctl modify
	srvctl modify database
	srvctl modify instance
	srvctl modify service
	srvctl modify asm
	srvctl modify nodeapps
	srvctl modify listener



	srvctl relocate
	srvctl relocate service



	srvctl status
	srvctl status database
	srvctl status instance
	srvctl status service
	srvctl status nodeapps
	srvctl status asm



	srvctl getenv
	srvctl getenv database
	srvctl getenv instance
	srvctl getenv service
	srvctl getenv nodeapps



	srvctl setenv and unsetenv
	srvctl setenv database
	srvctl setenv instance
	srvctl setenv service
	srvctl setenv nodeapps
	srvctl unsetenv database
	srvctl unsetenv instance
	srvctl unsetenv service
	srvctl unsetenv nodeapps



	srvctl remove
	srvctl remove database
	srvctl remove instance
	srvctl remove service
	srvctl remove nodeapps
	srvctl remove asm
	srvctl remove listener








B Troubleshooting Oracle Real Application Clusters

	Where to Find Files for Analyzing Errors
	Managing Diagnostic Data in Oracle Real Application Clusters
	Using Instance-Specific Alert Files in Oracle Real Application Clusters
	Enabling Tracing for Java-Based Tools and Utilities in Oracle Real Application Clusters
	Resolving Pending Shutdown Issues
	How to Determine If Oracle Real Application Clusters Instances Are Using the Private Network


C Oracle Real Application Clusters Tools Messages

	Overview of Messages Specific to Oracle Real Application Clusters
	Prefixes and Message Codes for Oracle Real Application Clusters Messages
	Types of Oracle Real Application Clusters Messages and Related Files



	PRKA—Cluster Node Applications Messages
	PRKC—Cluster Command Messages
	PRKD—Global Services Daemon Messages
	PRKE—Global Services Daemon Controller Utility Messages
	PRKH—Server Manager (SRVM) Messages
	PRKI—Cluster Pre-Install Messages
	PRKN—Server Manager (SRVM) System Library Messages
	PRKO—Server Control (SRVCTL) Utility Messages
	PRKP—Cluster Database Management Messages
	PRKR—Cluster Registry Messages
	PRKS—Automatic Storage Management Messages
	PRKU—Command-Line Parser Utility Messages
	PRKV—Virtual IP Configuration Assistant Messages


Glossary

Index



Preface

The Oracle Real Application Clusters Administration and Deployment Guide describes the Oracle Real Application Clusters (Oracle RAC) architecture and provides an overview of this product. This book also describes administrative and deployment topics for Oracle RAC.

Information in this manual applies to Oracle RAC as it runs on all platforms unless otherwise noted. In addition, the content of this manual supplements administrative and deployment topics for Oracle single-instance databases that appear in other Oracle documentation. Where necessary, this manual refers to platform-specific documentation. This Preface contains these topics:

	
Audience


	
Documentation Accessibility


	
Related Documents


	
Conventions





Audience

The Oracle Real Application Clusters Administration and Deployment Guide is intended for database administrators, network administrators, and system administrators who perform the following tasks:

	
Install and configure an Oracle RAC database


	
Administer and manage Oracle RAC databases


	
Manage and troubleshoot clusters and networks that use Oracle RAC





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.


TTY Access to Oracle Support Services

To reach AT&T Customer Assistants, dial 711 or 1.800.855.2880. An AT&T Customer Assistant will relay information between the customer and Oracle Support Services at 1.800.223.1711. Complete instructions for using the AT&T relay services are available at http://www.consumer.att.com/relay/tty/standard2.html. After the AT&T Customer Assistant contacts Oracle Support Services, an Oracle Support Services engineer will handle technical issues and provide customer support according to the Oracle service request process.


Related Documents

This book, the Oracle Real Application Clusters Administration and Deployment Guide, provides administration and application deployment information that is specific to Oracle RAC. The discussions herein assume a knowledge of Oracle Clusterware.

For more information, see the Oracle resources listed in this section.

	
Oracle Database 2 Day + Real Application Clusters Guide

This task-oriented guide helps you understand the basic steps required to install, configure, and administer Oracle Clusterware and Oracle Real Application Clusters on a two-node system using Red Hat Linux system.


	
Oracle Clusterware Administration and Deployment Guide

This is an essential companion book that describes Oracle Clusterware components such as the voting disks and the Oracle Cluster Registry (OCR).


	
Platform-specific Oracle Clusterware and Oracle Real Application Clusters installation guides

Each platform-specific Oracle Database installation media contains a copy of an Oracle Clusterware and Oracle RAC platform-specific installation and configuration guide in HTML and PDF formats. These installation books contain the preinstallation, installation, and post-installation information for the various UNIX, Linux, and Windows platforms on which Oracle Clusterware and Oracle RAC operate.


	
Oracle Database 2 Day DBA


	
Oracle Database Administrator's Guide


	
Oracle Database Net Services Administrator's Guide


	
Oracle Database Platform Guide for Microsoft Windows


	
Oracle Database 11g Administrator's Reference Release 1 (11.1) for UNIX Systems: AIX Systems, HP-UX, Linux, and the Solaris Operating System (SPARC)







	
Note:

Additional information for this release may be available in the Oracle Database 11g README or Release Notes. If these documents are available for this release, then they are on your Oracle product installation media.







Database error messages descriptions are available online or by way of a Tahiti documentation search. Java tools messages that are specific to Oracle RAC appear in Appendix C of this document.


Conventions

The following text conventions are used in this document:


	Convention	Meaning
	boldface	Boldface type indicates graphical user interface elements associated with an action, or terms defined in text or the glossary.
	italic	Italic type indicates book titles, emphasis, or placeholder variables for which you supply particular values.
	monospace	Monospace type indicates commands within a paragraph, URLs, code in examples, text that appears on the screen, or text that you enter.







What's New in Oracle Real Application Clusters Administration and Deployment?

This section describes the new administration and deployment features for Oracle Real Application Clusters (Oracle RAC) in Oracle Database 11g Release 1 (11.1).


Oracle Database 11g Release 1 (11.1) New Features in Oracle Real Application Clusters

This section describes the Oracle Database 11g Release 1 (11.1) features for Oracle RAC administration and deployment.

	
Oracle Clusterware administration content moved to a separate book

Oracle Clusterware administration is now documented in a separate book.




	
See Also:

Your platform-specific Oracle Clusterware installation guide for more information about installing Oracle Clusterware, your platform-specific Oracle RAC installation guide for information about installing Oracle RAC, and Oracle Clusterware Administration and Deployment Guide for more information about Oracle Clusterware administration










	
Oracle cloning procedures for ASM and Oracle RAC Databases

A new chapter provides step-by-step procedures for cloning Oracle Automatic Storage Management (ASM) and Oracle RAC homes to quickly extend ASM and Oracle RAC environments to additional nodes with the same configuration.




	
See Also:

Chapter 5, "Using Cloning to Add ASM and Oracle RAC to Nodes in a New Cluster"










	
Parallel execution processes run on database instances according to service placement

Parallel execution is now aware of the service definition and automatically takes on the appropriate PARALLEL_INSTANCE_GROUP setting, making it unnecessary to explicitly set the PARALLEL_INSTANCE_GROUP initialization parameter for an Oracle RAC database. Thus, if you execute a SQL statement in parallel, then the default behavior is for Oracle Database to run the parallel processes only on the instances that offer the service that you used to connect to the database.




	
See Also:

The topics listed under the heading "Administering Services" for more information about parallel execution processing in Oracle RAC










	
Extending ASM to Nodes Running Single-Instance or Oracle RAC Databases

Using the Database Configuration Assistant (DBCA), you can now add a new ASM instance to a node that is running either a single-instance database or an Oracle RAC database instance.




	
See Also:

"Extending ASM to Nodes Running Single-Instance or Oracle RAC Databases"










	
OCI Runtime Connection Load Balancing

OCI session pools have a new feature called Runtime Connection Load Balancing. OCI session pools are now integrated with the Oracle RAC load balancing advisory to provide load balancing at the time the application gets the connection from the session pool.




	
See Also:

"Enabling Oracle Call Interface Clients for Runtime Connection Load Balancing", and in the Oracle Call Interface Programmer's Guide










	
Enhanced support for XA transactions in Oracle RAC environments

An XA transaction can now span Oracle RAC instances, allowing any application that uses XA to take full advantage of the Oracle RAC environment. This feature allows the units of work performed across these Oracle RAC instances to share resources and act as a single transaction.




	
See Also:

"Services and Distributed Transaction Processing in Oracle Real Application Clusters" and the Oracle Database Advanced Application Developer's Guide










	
Automatic Database Diagnostics Monitor (ADDM) enhancements for Oracle RAC and Oracle Enterprise Manager support

ADDM has been enhanced to provide comprehensive clusterwide performance diagnostic and tuning advice. This enhanced mode of ADDM, called ADDM for Oracle RAC, analyzes an Oracle RAC database cluster and reports on issues that are affecting the entire cluster as well as those affecting individual instances.

This feature is particularly helpful in tuning global resources such as I/O and interconnect traffic, making Oracle RAC database management easier and more precise.




	
See Also:

Chapter 12, "Monitoring Performance" and the Oracle Database 2 Day + Real Application Clusters Guide for more information about how to navigate the ADDM pages in Oracle Enterprise Manager to obtain cluster-wide views







In addition, Oracle Enterprise Manager supports ADDM enhancements for Oracle RAC:

	
ADDM database-wide analysis for Oracle RAC.


	
Targeted ADDM analysis is available for several granularity levels, such as the cluster database, database instance, or for specific targets such as SQL, sessions, services, modules, actions, clients, or wait classes.







	
See Also:

Oracle Database 2 Day + Performance Tuning Guide, Oracle Database 2 Day + Real Application Clusters Guide, and the Oracle Enterprise Manager online help system










	
ASM preferred mirror read

This feature is useful in extended clusters where remote nodes have asymmetric access with respect to performance. This leads to better storage utilization and lower network loading.ASM in Oracle Database 10g always reads the primary copy of a mirrored extent set. In Oracle Database 11g, when you configure ASM failure groups it might be more efficient for a node to read from a failure group extent that is closest to the node, even if it is a secondary extent. You can do this by configuring preferred read failure groups.




	
See Also:

"Configuring Preferred Mirror Read Disks in Extended Distance Clusters"










	
New advanced fault diagnosability infrastructure

The advanced fault diagnosability infrastructure correlates the trace files from across multiple instances. It is collects and manages diagnostic data using the Automatic Diagnostic Repository (ADR) file-based repository, and it uses the ADRCI command-line tool to correlate diagnostics across all instances. Also, you can view the ADR locations by querying the new GV$DIAG_INFO view.




	
See Also:

"Managing Diagnostic Data in Oracle Real Application Clusters"










	
New SYSASM Privilege and OSASM operating system group 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.OSASM is a new operating system group that is used exclusively for ASM. Members of the OSASM group can connect as SYSASM using operating system authentication and have full access to ASM.




	
See Also:

Oracle Database Storage Administrator's Guide for complete information about the SYSASM privilege










	
ASM supports rolling upgrades

You can perform rolling upgrades of your ASM software on ASM instances in Oracle RAC. This feature enables you to operate with mixed ASM versions starting with Oracle Database 11g Release 1 (11.1) and later. As a result, ASM nodes can be independently upgraded or patched without affecting availability of the Oracle RAC database.




	
See Also:

"Performing Automatic Storage Management Rolling Upgrades" beginning










	
ASM manageability features

The new storage administration features for ASM manageability include the following:

	
New attributes for disk group compatibility: To enable some of the new ASM features, you can use two new disk group compatibility attributes, COMPATIBLE.RDBMS and COMPATIBLE.ASM. These attributes specify the minimum software version that is required to use disk groups for the database and for ASM respectively. This feature enables heterogeneous environments with disk groups from both Oracle Database 10g and Oracle Database 11g. By default, both attributes are set to 10.1. You must advance these attributes to take advantage of the new features.


	
New ASM command-line utility (ASMCMD) commands and options: ASCMCMD allows ASM disk identification, disk bad block repair, and backup and restore operations in your ASM environment for faster recovery.


	
ASM fast rebalance: Rebalance operations that occur while a disk group is in RESTRICTED mode eliminate the lock and unlock extent map messaging between ASM instances in Oracle RAC environments, thus improving overall rebalance throughput.







	
See Also:

Oracle Database Storage Administrator's Guide for complete information about ASM










	
Convert single-instance ASM instances to cluster ASM Instances with Oracle Enterprise Manager and the rconfig utility

You can convert an existing single-instance ASM storage manager to a cluster storage manager, which is required for Oracle RAC databases. You can perform the conversion using either the rconfig command-line utility or Oracle Enterprise Manager Grid Control.




	
See Also:

"Converting Single-Instance ASM to Clustered ASM"










	
Oracle Enterprise Manager Database Control is enhanced to provide improved ASM manageability

Oracle Enterprise Manager Database Control enables you to more easily manage several ASM tasks, such as managing disk resynchronization, controlling preferred read settings, and managing rolling upgrades.




	
See Also:

Oracle Database Storage Administrator's Guide for more information about using Oracle Enterprise Manager Database Control to manage ASM and "Administering ASM Instances and Disk Groups with Oracle Enterprise Manager in Oracle RAC"










	
Optimal Flexible Architecture ensures reliable installations and improves software manageability

This feature improves manageability by making default Oracle Database installations more compliant with Optimal Flexible Architecture (OFA) specifications. As a part of this feature, the Oracle Universal Installer has been updated so that the default installation follows Oracle's Optimal Flexible Architecture. This ensures reliable installations and improves software manageability.




	
See Also:

Chapter 2, " Administering Storage"








	
Oracle Configuration Manager for Improved Support

Oracle Configuration Manager (OCM) is an optional tool that enables you to associate your configuration information with your OracleMetaLink account. This can facilitate handling of service requests by ensuring that server system information is readily available. You can enable Oracle Configuration Manager after installing Oracle RAC, or choose not to enable it.




	
See Also:

Oracle Configuration Manager Installation and Administration Guide for more information about OCM










	
Ability to kill sessions from any instance in a cluster

The new SESSION parameter on the ALTER SYSTEM KILL statement enables you to terminate a session on a specific instance.




	
See Also:

Chapter 3, " Administering Database Instances and Cluster Databases" for more information about terminating sessions










	
Universal Connection Pool Integration with Oracle RAC

Universal Connection Pool (UCP) is the new java connection pool. UCP has many features that make it easy for Java applications to manage connections to an Oracle RAC database, such as Web Session Affinity, XA Affinity, Runtime Connection Load Balancing and Fast Connection Failover.




	
See Also:

Oracle Universal Connection Pool for JDBC Developer's Guide for more information about UCP










	
Enhanced Oracle Clusterware and Oracle RAC diagnosability, more background processes

This feature provides the ability to run cluster-wide manageability and diagnosability commands to perform health checks, change debugging levels, start and stop the Oracle Clusterware, query the active software version, or show an active nodes list.




	
DBMS_SCHEDULER package executes and manages jobs in a clustered environment

Oracle Database provides advanced job scheduling capabi