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Introduction

This white paper provides a step-by-step walkthrough of the tasks and processes
involved in using Oracle Enterprise Manager Grid Control Release 10.2.0.5 to configure a
complete Oracle Maximum Availability Architecture (MAA) implementation on Oracle
Database 11g release 11.1.0.7.

The procedures in this paper chronicle how to use Grid Control release 10.2.0.5
automated processes to take a single-instance Oracle Database and configure an MAA
environment, incurring minimal downtime. The ending MAA configuration included Oracle
Database 11grelease 1 (11.1.0.7), Oracle Data Guard, Oracle Clusterware, Oracle Real
Application Clusters (Oracle RAC), Oracle Automatic Storage Management (Oracle
ASM), and other Oracle high availability features. The MAA team used Grid Control
provisioning and Deployment Procedures to automate each stage of configuration, and
monitored and managed the complete Oracle IT infrastructure from a single Grid Control
console.

Oracle Maximum Availability Architecture (MAA) is the Oracle best practices blueprint
based on proven Oracle high availability technologies and recommendations. The goal of
MAA is to achieve the optimal high availability architecture at the lowest cost and
complexity. More white papers are published on the Oracle Technology Network (OTN)
at http://www.otn.oracle.com/goto/maa. Also, for more detailed information about specific

Oracle products and features, see the documents listed in the References section.

MAA Project Background

Prior to release 10.2.0.5, Grid Control incorporated many of the configuration tasks for
implementing a highly available architecture, but it did not encompass all of the MAA best
practices that deliver a near-zero downtime experience. With Oracle Enterprise Manager Grid
Control Release 10.2.0.5 and Oracle Database 11g release 1 (11.1.0.7), you can migrate an existing
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database to a complete MAA solution with minimal downtime, and perform virtually all steps in

an automated fashion within the Grid Control environment. Moreovet, this solution provides

the flexibility to transition your configuration to MAA in phases, giving you the option of

migrating components within the bounds of your organization’s maintenance and budget

requirements. Grid Control can be added to an existing environment at any phase of MAA

migration to continue the process in this automated fashion.

This MAA white paper documents the tasks involved in migrating to an MAA configuration and

the functionality available in Grid Control to perform the tasks. The point-and-click nature of

Grid Control allows administrators to complete these tasks reliably and efficiently. The process is

reentrant, allowing you to take an existing configuration that is at any stage of MAA

implementation and use Grid Control to complete the work to extend its availability. The process

enables you to:

o Perform complete, repeatable steps to deploy a single-instance database or an Oracle RAC
database (with Oracle Clusterware, Oracle RAC, and Oracle ASM) in either a new or an

existing environment. Grid Control processing handles all the steps necessary for software

installation and configuration in a scheduled lights-out style of execution.

o Create and extend an MAA environment while incurring minimal downtime, with the

capabilities and benefits described in the following table:

PROCESS

Migrate to Oracle ASM by creating a standby with Oracle ASM
and then switching over.

Migrate from single instance to Oracle Real Application Cluster
(Oracle RAC) by creating an Oracle RAC standby and then
switching over.

BENEFIT

Downtime is limited to switchover to the standby database.

Migrate to a more robust, flexible and available storage

system.

Downtime is limited to switchover to the standby database.

Extend an existing Oracle RAC database to include more
database instances and nodes by using the existing installation
to copy software and database information to the new nodes.

Zero downtime is incurred.

All settings from existing configuration are automatically

applied to new nodes. No manual configuration is required.
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Grid Control Overview

The starting configuration consisted of a single-instance Oracle database on local file system
storage. This environment was extended to an ending configuration consisting of two dual-node
Oracle RAC clusters running Oracle Data Guard and Oracle ASM. The workflow of all the
software installation and configuration tasks that needed to be performed for each particular
stage of activity was encapsulated in Grid Control Deployment Procedures, which is a process
deployed to one or more targets through provisioning. The general workflow also took
advantage of existing and new Grid Control wizards to complete many functions.

Besides describing how to deploy various configurations, this white paper helps you understand
the architecture and flow of data among the Grid Control components. Based on this knowledge,
you can make better decisions about how to configure Grid Control for your specific

management requirements.

Grid Control Components

Although Grid Control is generally viewed as a single entity, technically, its architecture is
composed of the following software components:

» Oracle Management Service (OMS)

» Oracle Management Agent (Management Agent)

o Oracle Management Repository (Management Repository)
 Oracle Enterprise Manager 10g Grid Control Console

Internally, the OMS orchestrates with Management Agents to discover targets (a logical entity in
Grid Control that represents an object such as a database or listener), monitor and manage them,
and store the collected information in the Management Repository for future reference and
analysis. The OMS also renders the user interface for the Grid Control console, on which the
health of the monitored targets is displayed.

Provisioning and Deployment Procedures

Provisioning is Grid Control’s functionality that allows you to install and configure software and
databases using Deployment Procedures. Deployment Procedures consist of a series of steps
grouped together into a job format that perform pre-installation checking and setup, software
installation, and post-installation configuration. These steps include performing privileged user

(root) steps and creating databases or database instances as required or as requested.
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The methodology outlined in this paper uses Grid Control Deployment Procedures! that provide
an extremely flexible framework for automating tasks. The Deployment Procedures allow you
the flexibility to:

o Modify the Deployment Procedures to include or remove steps, as necessary.

» Take into account shop security (for example, using the sudo command for privileged users or
the software ownet).

* Set an Error Handling Mode for each step of the procedure, controlling whether the procedure
should continue to run if that particular step fails.

See Also: Oracle Enterprise Manager Advanced Configuration |6] for complete information

about using provisioning and Deployment Procedures

One of the building blocks of the Deployment Procedures is the Grid Control Components?
element that is used by Deployment Procedures to mass deploy software and applications onto
target servers. These elements allow you to use previously installed software that is configured to
your environment as a source for future installations. Once the software is installed and
configured to your liking, you upload the software into a software library (managed by the Grid
Control OMS) and use it as a "gold" image with which you can deploy the softwate onto other
servers. Configuring Components can entail applying patch sets or individual patches. The initial
installation of each version and each softwate type must be performed manually.

Tip: Saving the source softwate as a gold image is best suited for when you have a copy
of stable, well-tested, and patched software installed in your environment to upload to
the Software Library. The gold image allows for easier propagation of patched and
tested software throughout your data center.

I Deployment procedures are licensed under the Provisioning and Patch Automation Pack.

2 A component can represent operating system software, Oracle software, or any third-party software
and applications. Software components are individually maintained in the Oracle Software Library.
Versions, states, and maturity levels can be associated with each component. See the Oracle Enterprise
Manager Concepts [7] documentation for more provisioning concepts.
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Overview of the Process Flow

This white paper provides a comprehensive set of instructions and screenshots to help you use

Oracle Grid Control to take a single-instance database and extend it to two two-node Oracle

RAC clusters. You can perform the process in an end-to-end fashion, or you can use the steps as

building blocks to take an existing configuration that is at any stage of MAA implementation and

use Grid Control to complete the work to extend its availability.

This document provides a step-by-step guide for the configuration of an Oracle Database 11g
MAA environment on UNIX/Linux. It is divided into modules that address specific tasks that

guide you through the configuration process to implement an MAA environment either in stages

to gradually extend the availability of any given configuration, or all at once for a complete

transition to an MAA configuration. Table 1 describes the various starting and ending

configurations.
Table 1: Starting and Target Configurations
TARGET CONFIGURATION
SINGLE-INSTANCE SINGLE-INSTANCE ORACLE RAC ORACLE RAC WITH A COMPLETE MAA
DATABASE WITH STANDBY SINGLE-INSTANCE CONFIGURATION
ORACLE ASM DATABASE STANDBY DATABASE WITH RAC PRIMARY
AND RAC STANDBY
Single-Instance Module 1 Module 1 Module 2 Module 2 Module 2
Database
=z Single-Instance N/A Module 1 Module 2 Module 2 Module 2
8 Database with ASM
&
= Single-Instance Module 1 N/A Module 2 Module 2 Module 2
9 Database with a
L .
Z Single-Instance
o Standby Database
(&)
()
> Oracle RAC N/A N/A N/A Module 1 Module 2
= Database
14
<
5 Oracle RAC N/A N/A N/A N/A Module 2
Database with a
Single-Instance
Standby

As shown in Table 1, your specific situation determines which modules you must complete. The

rest of this document is divided into the Grid Control preparation section and three modules,
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with each module describing a different configuration scenario. A brief overview of each one

follows:

e Prepare the Grid Control Environment

This section sets up the environment, including installing Grid Control, provisioning an Oracle
database home, and creating a single-instance database on the new server.

e Module 1: Creating a physical standby database from a single-instance database

This module uses a Deployment Procedure to provision a second server with a single-instance
database home and create an Oracle Data Guard physical standby database. The MAA
example in this module uses the Add Standby Database wizard available in Grid Control.

o Module 2: Creating a physical standby database and converting it to an Oracle RAC
configuration

This module provisions a two-node cluster (with Oracle Clusterware, Oracle RAC, and Oracle
ASM), uses the Add Standby Database wizard to create a single-instance physical standby
database, and converts the physical standby database to Oracle RAC with no downtime or
impact on the primary database during this phase of the process. When a maintenance window

occurs, schedule a switchover to the newly created Oracle RAC database.

Alternatively, you can use an existing single-instance physical standby database if multiple
standby databases exist and application HA and DR requirements ate still achieved during the

conversion process. To use an existing physical standby database:
1. Skip the step to create the standby database.

2. Specify the newly installed Oracle RAC database home when converting the standby
database to an Oracle RAC database.

The Oracle RAC database home must be installed on the same server where the physical
standby database is located.

See Also: Chapter 4, “High Availability Architecture and Solutions” in Oracle Database
High Availability Overview 11g Release 1[11]
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Prepare the Grid Control Environment

The following sections set up your Grid Control environment and prepare it for provisioning
using the Grid Control Components feature and Deployment Procedures. The processes
described in this paper require that you have already performed the following prerequisite tasks:

e Install and Set Up Grid Control

e Provision a Single-Instance Database Home

Install and Set Up Grid Control

To set up your Grid Control environment, you must perform the following one-time
configuration activities:

o Install a database running Oracle Database 11g Release 1 to act as the Grid Control
Repository!l. Ensure your Oracle Database is running Oracle Database 11g Release 1, including
the latest patch set release. See My Oracle Support (formetly OracleMezalink) note 756388.1
for information about the latest patchset and recommended patches.

The best practice is to use Oracle Universal Installer (OUI) to perform the initial installation of
the Oracle Database 11g Release 1 software. Also, be sute to patch the installation with the
latest patch set release and merge and patch bundles.

o Install the full release of Oracle Enterprise Manager Grid Control 10g Release 10.2.0.5 on the
Oracle Database 11g Release 1 (11.1.0.7) setver and patch it with the latest patch set release.

» See Note 872352.1 in My Oracle Support (formerly OracleMezalink) for the latest support and
required patch information related to this process.

See Also: “Installing and Configuring the Full Release, and then Patching” in Oracle
Eunterprise Manager Grid Control Installation Guide |5].

o Download and install a Management Agent on each server that is to be managed with the Grid
Control console.

You can download Oracle Management Agent either using the Download Agent Software
application in the Grid Control console or from My Oracle Support (formerly OracleMezalink)
by means of the Grid Control console. For the latter option, you must set up My Oracle
Support (formerly OracleMezalink) credentials and proxies in Grid Control.

1'To achieve full functionality, you must apply the relevant merge and bundle patches to the Oracle
Database environment and the Grid Control environment.
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See Also: Oracle Enterprise Manager Grid Control Installation Guide [5] and Chapters 3 and 4
in the Oracle Enterprise Manager Adpanced Configuration [0] for these topics:

o “Downloading Management Agent Software Using Grid Control Console”
o “Installing Management Agent Using OUI”
 Set up a Software Library.

For provisioning, you must perform a one-time activity of setting up a Software Library. Once
configured, you can use the elements in the Software Library for any software-provisioning
operation performed using the provisioning application.

See Also: The “Using a Software Library” section in Oracle Enterprise Manager Advanced

Configuration 0]

o Create Components

Once the environment is ready, you can use the Grid Control Console to create components,
directives, or images for deployment onto the target servers, as described in the “Install
Software and Upload Components” section.

» Customize Copies of the Deployment Procedures

Perform a one-time activity of creating copies of the Enterprise Manager supplied Deployment
Procedures and customizing the deployment procedures for your environment, as desctibed in
the “Create Copies of Deployment Procedures” section.
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Module 1: Create a Physical Standby Database

This module uses a Deployment Procedure to provision a second server with a single-instance
database home and create an Oracle Data Guard physical standby database. The process can also
be used to migrate a database to Oracle ASM managed storage. The MAA example in this
module uses the Grid Control Add Standby Database wizard. The tasks in this module perform
the following work:

Task 1: Prepare the Primary Single-Instance Database for Data Guard

Task 2: Provision an Oracle Home on the New Server
Task 3: Create a Physical Standbv Database

Task 4: Perform a switchover (optional)

The tasks in this section assume that you have already created the gold images for the
Components and copied and modified the Deployment Procedures as described in the Prepare

the Grid Control Environment section. The tasks also assume there is a primary database (either
an Oracle RAC database or a single-instance database) already running in the configuration.

The following table and Figure 1 explain the transitions in this module.

STATE PRIMARY DATABASE PHYSICAL STANDBY DATABASE

Initial Single-instance database None

Intermediate (before switchover) | Single-Instance database Single-instance (Oracle ASM optional)
End (after optional switchover) Single-Instance (Oracle ASM optional) | Single-instance database

Figure 1: Environment States for Module 1

Initial State

gcprim

Primary
Database
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Intermediate State (Before Switchover)

gcprim

Primary Standby
Database Database

End State (After Switchover)

ﬂ

gcprim

Primary
Database

Standby
Database

Task 1: Prepare the Primary Single-Instance Database for Data Guard

Configure the Oracle database for high availability following the MAA guidelines in Oracle
Database High Availability Best Practices [3]. The best practices include enabling block checksums
and block checking, fast-start fault recovery, a flash recovery area, and Flashback Database on
the primary Management Repository database.

Task 2: Provision an Oracle Home on the New Server

1. Follow the steps in the Provisioning a Single-Instance Database Home section to create an
Oracle database home on the server where the physical standby database will reside.

10
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2. Optionally, you should provision an Oracle ASM home if you plan to migrate from file
system storage to Oracle ASM shared storage and have not previously created an Oracle
ASM instance.

You must provision a separate single instance database home for Oracle ASM using the same
customized copy of the provisioning Deployment Procedure used to provision the single-
instance database home (See the Create Copies of Deployment Procedures section to create a

customized copy), and then manually create and start the Oracle ASM instance. After creation,
you must configure Oracle ASM as a Grid Control target and provide Oracle ASM login
credentials. Although the target is discovered during the execution of the deployment procedure,
you must you provide the Oracle ASM credentials on the Management Agent page to make
Oracle ASM a managed target in the Enterprise Manager console.

Task 3: Create a Physical Standby Database

This task uses the Enterprise Manager Console to create a physical standby database on the
selected host server by using a backup of the primary database as the source. Perform the
following steps to create a physical standby database using an existing backup of the primary
database:

1. In Grid Control click Targets, and then click Databases.

2. On the Databases page, select the database that is to be used as the primary database and
click the database name hyperlink. In the MAA example, the primary database is gcprim.

3. On the Database Instance page, click the Availability tab underneath the Data Guard
heading and select Add Standby Database to invoke the Add Standby Database wizard.

4. In the “Add Standby Database” wizard dialog, respond as follows:
a.  On the first page of the wizard, select Create a new physical standby database.
In the MAA example, the new standby database is gcsby.

b. On the “Add Standby Database: Backup Type” page, select the method you want to
use to create the standby, and choose to either perform a new backup (online or

using a staging area) or use an existing backup. Then, click Next.

1
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Add Standby Database: Backup Type

Data Guard uses Oracle Recovery Manager (RMAN) to create the standby database from a new or existing
database. Select the type of backup to use for the standby database creation.

@ Petform an online backup of the primary database
O Use Recovery Manager (RMAN) to copy database files
Staging areas not recuired. RMARN will copy files directly to destination locations.
(% Copy database files via staging areas
Requires staging areas on both primary and standiby hosts. %
O Use an existing primary database backup

RIAN backup
A wwhole database backup performed typically as part of a regular backup strategy.

Backup from a previous standby database creation
A hackup performed by the Add Standby Database wizard.

c. If you specified to use a staging area for the backup, on the “Add Standby
Database: Backup Options” page, specify the staging area location on the primary
site where RMAN will store the primary database backup files and the deletion or
retention policy for this database backup.

Add Standby Database: Backup Options

Primary Databaze geprim
Primary Host o ol s, oracle.com

Staging Area

Specify a locatign on thi pnmary host wherk & dineclory can be créaled 10 stong the primary database backup files
& TIP The directory can optionally be retained for fulure standby databas Sliar
= Staging Area Location Sudlfapploracie/product1.1.0010.1.0, 7 rsedbidbs
drechony gopeim_1 be crested of B ey
) l:.,l;lrnpm';s ihe backup datafiles in the slaging area
TEr e 3a0n necuaces backup e $i0e and trandfer S, bl § sy o w chore abaTie Bk and recHonation

 Delute directory geprm_1 afler standby database creation. Minimum disk space required is 610 MB

1 Bk of Hres bargesst dabatis

O Retain directory gepim_1 for a fulure standby database creation. Minimum disk space required is 1820 MB

On this page, you can also specify the primary host credentials and whether
you want to use Oracle Managed Files for the standby redo log files that are
required by Data Guard. Click Next.

d.  On the “Add Standby Database: Database Location” page, do the following:

o Specity the standby database SID name and storage type on the Standby
Database Attributes section. You can specify a different Database Storage type
for the standby database from what is being used on the primary database.

See Also: Oracle Enterprise Manager Concepts for more information about how

Enterprise Manager uses Oracle ASM.

o  Click the torch icon next to the Host field to bring up a list of discovered
Oracle homes on the standby database. Select the destination Host and Oracle
home where you want the standby database to be created. Click Select.

Click Next.

12
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e. Ifyou chose to configure Oracle ASM storage, then on the next page log into the
Oracle ASM instance and click Login. This connects to the Oracle ASM instance.
In the “Add Standby Database: File Locations” page, do the following:

o In the Standby Host Backup File Access section, specify how the primary
database backup files should be accessed on the standby database host.

o For ASM storage, click the torch icon next to the “Configuration File
Location” field to search for the listener configuration file in the Oracle ASM
installation.

Note: The best practice is to run the listener from the ASM Oracle Home
when Oracle ASM is used.

Network Configuration File Location
Configuration information for the standby database will be added to the network configuration files in the specified directory on the standby host.
= Configuration File Location  /ullfappforacle/product/11.1.011.1.0.7/rac_asmnetwatk/admin

o In the Standby Database File Locations section, select to use OFA or retain the
primary database file names and locations for the standby database file

locations.

o Click the torch icon next to Configuration File Location field to specify the
path where network configuration file information will be stored for the
standby database.

Click Next.

f.  On the “Standby Database: Configuration” page, specify the configuration
parameters (database unique name, Grid Control target name), the monitoring
credentials (the username and password that will be used to access the database),
and the Data Guard connect identifiers.

g.  On the Review page, click Finish to start the job to create the physical standby
database. The creation process runs as an Enterprise Manager job. The amount of
execution time required for the job depends on the size of the primary database and
the type of backup used to create the standby database.

13



Oracle White Paper— Using Grid Control to Implement or Extend High Availability with Oracle Database 11g and Oracle Data Guard

Add Standby Databaze: Review

Thie stanely databass crastion process ausd 53 an Efepass Manager pb. Standby databate geaby will be craated by pb DataGEardCreateStandbyd and s38ad 10 the Dala Guand confgusstsn

Primary Database
Target Name
Databasa N
Instance Name
Dot sk Virdaon
[
Host

H

Operatieg Systom

Hest Usamama
Staging Anea Location

Retin flagng anea W

Compeeia Backup Fiss

Standby Databate

acpiim

goprin Datsbase Nams
geprim Ingiance Mama
ez Oracle Sarver Varsion

Oracle Homa

Hawl

Oparaling Sysiam

Host Usesnama

Bisckup Type

Staging Aces Locatien

File Transfer Method

Datsbase Urique Mame
Srendby Type

Flash Recovry Area

Flash Recowery Area Size (ME)
Automatically Delete Archived Redo Log Files

a1 apploracle product 11,1011.1.0.7 sidh
gt sradle.com

Enteaprise Linax Entesprise Linux Server release 5.7
Caithage) 26,18

wtaha

i apporacie product 111011107 sldb dbs

o

Tanget Mama  gosby

acprin

getby

1070

w1 ampar ace praduct 118011907 sidh

A& o acle.com

Enderprise Linux Enserprise Lina Senos selease 5.2 (Carthage) 256,18
oraha

Hew backup

i lagp eracle preduct 10,10°11,1,0,7 sidb/dbs

HITRS

fesby

Physizal Standby

i agp eracle preduct 1110 11107 sbdb/'sradata gosby arc
4370

Yas

The standby database is created in the background, but you can monitor the progress on
the Grid Control Job Activity Page by clicking Job Activity Page on the Grid Control
Jobs tab and selecting the job name.

h. After the physical standby database creation job has completed, it is recommended

to run Verify Configuration from the Data Guard page.

14
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Task 4: Perform a Switchover (Optional)

Perform the following steps to switch over to the new standby database, if required (for example
as a part of an Oracle ASM migration). It is a recommended best practice to switchover to verify
the new configuration.

1. In Grid Control, click Targets and then click the All Targets subtab.

2. On the Data Guard page, select the Oracle physical standby database that you want to
switch to the primary database role, and click Switchover.

See Also: Oracle Data Guard Broker 11g Release 1 Chapter 6 for more information about

performing switchovers with Enterprise Manager.

3. After the switchover completes, the Data Guard page shows the database roles have been
switched. If, as part of this process, you had created the physical standby database on
Oracle ASM, your primary database will now be on Oracle ASM. Note that you could
perform another switchover to return the databases to their original roles. In addition, you
could now also migrate the original primary to Oracle ASM to provide resilient storage
throughout your configuration.

15
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Module 2: Convert a Single-Instance Physical Standby to
Oracle RAC

The tasks in this module provision a two-node cluster, create an additional physical standby
database that uses Oracle ASM or some type of shared storage on the new server, and convert
the standby database to an Oracle RAC database. Finally, a switchover operation is performed to
move the new Oracle RAC standby database to the primary database role.

Note: The MAA recommended best practice is to add a standby database during this
process even if there is already a standby database in place. This is to maintain the same
level of protection from disasters during all phases of this process, with no compromise
to the existing availability solution. Thus, if the starting configuration contained a
standby database, the ending configuration would contain an Oracle RAC primary
database and two single-instance standby databases. After the switchover is performed,
either of the single-instance physical standby databases can be removed with no negative

impact.
The tasks in this module perform the following work:

Task 1: Provision Oracle Clusterware, ASM, and Oracle RAC

Task 2: Create a Single Instance Physical Standby Database on the New Cluster
Task 3: Prepare the Environment Prior to Conversion to Oracle RAC

Task 4: Convert a Physical Standby Database to Oracle RAC

Task 5: Perform a switchover and Enable Additional Threads

The tasks in this module assume that you have already created the gold images for the
Components and copied and modified the Deployment Procedures as described in the Prepare
the Grid Control Environment section. The tasks also assume there is a primary database (either

an Oracle RAC database or a single-instance database) already running in the configuration.

The following table shows the transitions in this module.

STATE PRIMARY ROLE STANDBY ROLE
Initial Single-instance database Single-instance database (already in place)
Intermediate 1 (create a new standby database | Single-Instance database Two single-instance databases

for conversion to Oracle RAC)

Intermediate 2 (after conversion to Oracle Single-Instance database An Oracle RAC standby database and a
RAC, but before switchover) single-instance database

Intermediate 3 (after switchover) Oracle RAC database Two single-instance databases

End (optionally drop one standby database) Oracle RAC database Single-instance database

Figure 2 shows the initial configuration for this module.
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Figure 2: Initial Environment State for Module 2
Initial State
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Task 1: Provision Oracle Clusterware, Oracle ASM, and Oracle RAC

This section describes using Deployment Procedures to provision a two-node cluster running
Oracle Clusterware, Oracle ASM, and Oracle RAC. If you have already provisioned Oracle RAC
software onto the new server, skip to Task 2 to create the physical standby database.

The process described in this section uses gold images of Oracle Clusterware, Oracle ASM, and
Oracle RAC that were pre-created and stored in the Software Library.

Also, see “Provisioning Oracle RAC Using Gold Image” in the Oracle Enterprise Manager

Administrator’s Guide for Software and Server Provisioning and Patching for additional prerequisite

information.
Perform the following steps:
1. In Grid Control, click the Deployments tab.

2. On the Deployments page, in the Deployment Procedure Manager section, click RAC
Provisioning Procedures.

3. On the Deployment Procedure Manager page, in the Procedure subtab, select to run the
Deployment Procedure for Oracle Clusterware and Oracle RAC that you created previously
in the “Install Software and Upload Components™ section.

Note: Ensure the customized copy of the Deployment Procedure uses the appropriate
commands (for example, sudo) for step execution.

Click Schedule Deployment.
Enterprise Manager Grid Control displays the Select Source page of the Deployment

Procedure.
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4. On the Select Source page, do the following:

a. In the Select Source section, select Select from Software Library.

b. In the Source for Clusterware section, click the torch icon and select the Component

that has the gold image of Oracle Clusterware. For example:

I Salect Companant Hames Lacation

= ClusterwareGoldimages Components/Clustersare Goldimage

Wendor
Ciracle

Revision

.51.11“'; Product Versian
Acie Link:naorem

c. In the Source for RAC section, click the torch icon and select the Component that has

the gold image of Oracle RAC. For example:

Select Component Name Locatien
B OracleRAaCDE ComponenteOracleRACDE
OraclaSingleinstanceDB Component s OracleSingleinstancaDB

Venidor
Oracke

aracla

Revision

[status  [Product Version
Active  Unknown

Arfive Urikmosan

d. In the Source for ASM section, choose whether or not you want to deploy Oracle ASM.

The MAA team chose to deploy Oracle ASM using the same component for the ASM

Oracle home as was used for the Oracle RAC Oracle home. For example:

Soimc# Tor ASK

) Do nol Pravision ASM
{Z se the above selacted RAL component as the source
LI Choose a component

T provision A3M, either use tha RAC Oracle home selected abowe or choose a component from the Software Library as a sourca

Note: Ensure that you select only Components that are in "Active" status. Once

you select the component name, the application automatically displays the

component location.

5. On the Select Hosts page, perform the following:

a. In the Hosts to Include in Cluster section, click Add and select the target hosts that

should form the cluster.

By default, the Show Suitable Hosts option is selected and the table lists only those

hosts that are best suited for provisioning. If you do not find the host you want to add,

then select Show All Hosts to view a complete list of hosts.

Platform Stahm

xebact All | Select Mona
Select Host Name Version
O wseeeafivs oracle.com Entarpnse Lingx Emaprse Linux AS relaase 4 (Uctober Lndate 7 Lngx
[  aepa ug oracke com Enterprise Lirux Enerpmse Linux Server releaze 5 2 (Canthage) L
O s ug.oracke com Enterprise Linux Enterprise Linux Server relesse 5.2 (Cathage)  Lnux
[# 1 il vs oracke, com Enterprise Lirmx Endaprese Lings Servar rélease 5 2 r:dh.‘.u-;n: Lnupx
¥ whaeeiug oracke com Enterprise Limux Enlerprise Linux Server release 5.2 (Cathage) Linix

e
x5
B
s S

vBE
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By default, the procedure automatically pre-fills the Private Host Name and Virtual Host
Name fields with values. Ensure the correct Virtual Host Name for the VIP is used. If
necessaty, edit them to specify values that match your environment. Optionally, you can
also specify IP addresses. For example:

b. In the Hosts to Include in Cluster section, configure the private and public network
interfaces by clicking Select Interfaces. By default, the interfaces that have the same
name and subnet for the selected target hosts are displayed. You can also choose Show
Interface List to view all the interfaces for the selected target hosts. Select one of the
existing interfaces or specify a completely new one. Click OK.

c. In the Network Interface Configuration section, review the details of the private and
public intetfaces.

Hosts to Include in Cluster
Select hosts to forrm the Cluster

Add,., ) Impart From File,. | Select Inferfaces.., | v
Fiiblic Hast Name  Private Host Name Private Host IF|Optianal) Virtmal Host Name Virtual Host IP{Optia
g el 3 I " g |
1igallll us oracle.com : Bvip.us.orach.com -
gl - ] " b 'I-'-'IFI s aracke. com | ¥

Lipiilil us orachs, com

Click Next.
6. On the Credentials/Schedule page:

a. In the Hosts section, specify the Host Credentials (username and password that will
be used to access the server duting installation) to be used for the target.

You can opt to retain the default selection (Preferred) so that the preferred
credentials stored in the Management Repository are used, or override the preferred
credentials to explicitly specify the host credentials.

b. In the Schedule section, schedule the Deployment Procedure to run either
immediately or later.

c. Click Next.
7. On the Configure Cluster page:

a. In the Cluster Name and Location section, review the default name and location
details provided for Oracle Clusterware, Oracle RAC Database, and Oracle ASM
and edit them if necessary. For example:
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Cluster Name and Locatien

Pravide a narme for the cluster. Specify the installation path. If you choose to craate a stanter database, specify the name and database password,

= Clugterware Home Location ful1/cluster

= Cluster Name

R i% ol racommanted to Spacity e Chisterw che Basa for RAC or ASM

= Oracle Base for RAC  fullfapploracle 5
= Database Home Location fu1/appforacle/product11.1.0/11.1.0 \f

B is recommended 10 specify the RAC Oracle Home as a subdiectory of the Cracke Base for RAC

= Oracle Base for ASKM  ul1/apploracle {
= ASM Home Location A0l fappforacle/product/11.1.001.1.0 f
R is recommended fo specify the ASM Cracle Home as & subdirectory of the Oracle Bace for ASM

= Scralch Location  fimpfracs
Additional Paramaters

In this example, the default cluster name is based on the host cluster name you
provided in the Agent Deploy application in Enterprise Manager Grid Control,
while deploying Management Agents on a cluster. The scratch location is a
temporary location on the target host where temporary files are placed before
provisioning and configuring Oracle RAC.

For security purposes, the clusterware configuration sets the ownership of
Oracle Clusterwate home and all its parent directoties to be owned by root.
Hence, Oracle recommends that you install Oracle Clusterware outside the
Oracle base of the Oracle RAC home.

In the Database Details section, by default, a starter database is created.
However, because this environment will be used to create a standby database, no
starter database is needed. Deselect the Create Starter Database checkbox.

In the ASM Instance Details section (that appears only if you had selected to
deploy Oracle ASM), provide the password for the SYS user and the Oracle
ASM disk string. For example:

ASM Instance Details
[ reata ASM Instanca

) Use response fils to craste ASM database
Fazponse file lecation
(=) Do not use responsa fle

Password

Corfirn Pazsword
Additional ASM Pararmeters
ASM Disk Stiing

filind i

Click Next.
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8. On the Storage page, do the following:

a.  On the Shared Storage Configuration section, specify locations in the partition name
and the mount location fields for the Oracle Cluster Registry (OCR), voting disks, and
data files. Also, select the mount format and a storage device for storing data. While
partition name is the path to the location where the device is installed, mount location is
the mount point that represents the partition location. For example:

Shared Storage Configuration
Tha shared storage devices for the clusier are lsted
Partitlon Mame Maunt Locatlon Mownt Fermat Slze  OCR OCR Mo VDSK VDSK1 VOSK? Data Files Remove
mean hvolloc al e dhal S0 prod/packages i WS bt e |
il Aollac alhrynredhatip sk et calradhalipackages NFE LHART
sl iG] | il T/ i b NFS 762220
dia et o1 e ievalt o T ¥ - u
T e——, Mwcrmdran? [FU u
dér'rarmeriwid Jd ey ™ asm ¥ g |
D At proviesan S1orage
Al Andther Fow

If you are using raw devices, you can select the Clear raw devices checkbox under the
table to clear the devices as a part of the installation. Doing so ensures the installation
does not fail due to information remaining on the devices from previous installations.

b. In the Advanced Options section, select a checkbox for ASM redundancy: None,
Normal, or High.

Click Next.
9. On the Advance Configuration page, do the following:

a. In the Configure the Bonding Interface (Private Interconnect) section, if necessary.
select Configure Bonding Interface to configure the bonding interface. For more
information about the individual settings, click Help in the Enterprise Manager console.

b. In the Sysctl File Configuration section, select Configure Sysctl file if you want to
configure the sysctl.conf file. Specify the mode of editing the system
configuration file and the location of the reference system configuration file used for
modifying the kernel parameters. For more information about the individual settings,
click Help in the Enterprise Manager console.

10. On the “Configure Oracle Home* page, you can optionally choose to install and initiate the

configuration manager to receive security updates:

e If the host where the database is being provisioned has a direct connection to the
Internet, then specify an e-mail address and My Oracle Support password to install and
initiate the configuration manager. An e-mail address is required so that security updates
and install updates can be sent from My Oracle Support.
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e If the host where the database is being provisioned has an indirect connection to the
Internet through a proxy server, then specify an e-mail address and My Oracle Support
password, and then in the Connection Details section, specify the proxy server details.

Click Next.

11. On the Review page, review the details you have provided for provisioning Oracle RAC and
click Finish to submit the job to Enterprise Manager.
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After the Deployment Procedure ends successfully you can verify the cluster configuration on
the Target tab. In the following MAA example you can verify the clusterware home and the hosts
included in the cluster:
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ORACLE Enterprise Manager 10g
rid Coutiol

Middleware | WWah Spplc

ot Cluster: sbajada 08

Home Peifanmancs Targets litercaninects Tl g i

General

Staius Lp Black Dur
Hosts 2 | 12)

Amilabilidy (%) 1000
Lisest 24 howrs)
Clugter Name sl s
Drache Clusiensane Sialus g [‘.’_L i ]
Clustensare Wersion 11.1.0.7.0
Clusterware Home (il clusten
Wiew All Properies

Task 2: Create a Single-Instance Physical Standby Database on the New Cluster

This module creates a new physical standby database using the Oracle RAC home on the new
cluster. This new standby database will then be converted to Oracle RAC during Task 4. This
module assumes any existing standby databases will be maintained during this process. During
standby creation, create the database files on shared storage to facilitate conversion to Oracle

RAC later. The MAA recommendation is to use Oracle ASM managed storage.

Follow the instructions in Module 1: Task 3 to create a single-instance physical standby database
on some form of shared storage using the newly installed Oracle RAC home that you created in
Module 2: Task 1. In this example, the new physical standby database is called racsby. The
standby database is created on Oracle ASM managed storage.
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Figure 3 Intermediate State 1 for Module 2
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Task 3: Prepare the Environment Prior to Conversion
Prepare the environment prior to conversion to Oracle RAC by performing the following tasks:

1. Verify that the STANDBY FILE MANAGEMENT initialization parameter is set to AUTO on both
the primary database and on the standby database that is to be converted.

2. Run the SORACLE HOME/rdbms/admin/catclust.sql script on the primary database to

install the cluster database views into the environment.

Note: This step is required only if the configuration does not already include a RAC
database.

3. Manually create a second undo tablespace on the primary database to support the new
database instance being created. The following SQL statement is an example:

create undo tablespace undotbs2 datafile
'/u0l/app/oracle/oradata/gcprim/undotbs02.dbf' size 500M autoextend on

retention guarantee;
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Note: This step is required only if there are not enough undo tablespaces already created to
supportt the new Oracle RAC database. You must create an undo tablespace for each new
database instance to be added. The Convert to Cluster wizard (executed in Task 4) will

display an error if there are not enough undo tablespaces created.
4. Remove the standby database to be converted from the Data Guard broker configuration.

Note: It is necessary to temporarily remove the new standby database from broker
management in order to update the broker configuration file initialization
parameters. The next step describes how to change the parameters to re-create the
broker configuration files on Oracle ASM shared storage (instead of the current

location on file system storage).

Perform the following steps to prepare the standby database for conversion to an Oracle RAC
standby database. In the following examples, the standby database to be converted is called
racsby.

1. In Grid Control, click the Tatgets tab, and then click the Databases subtab.
2. On the Databases page, select the primary database (gcprim) from the table.

3. On the gcprim database home page, click Primary in the High Availability section.
For example:

Hinjly Brypialsilinyg

Cansole
Dala Guand i -I""
nslance Racovary Time [sac) -
Last Backup n'a

Llgalble Flagh Recowsary Anaa (%)
Flashback Tima

4. On the Data Guard page for gcprim, select the standby database that is to be
converted (this is the racsby database in the MAA examples), and click Remove. For
example:
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You should click the check box to “Preserve the destination corresponding to this
standby” to continue shipping redo data to the standby.

The Remove Standby Database wizard asks you to confirm the removal and then
proceeds to remove the racsby standby database from the broker configuration.

Note: Removing the standby database from the broker configuration only removes the
entries from the broker configuration files. The removal does not delete the database from
the Data Guard configuration. In fact, the current state of the physical standby database
does not change.

Modity the following broker initialization parameters for the racsby standby database by
using Initialization Parameters option on the Server tab:

e The broker configuration files must be on shared storage when used in conjunction with a
RAC database. Edit the DG BROKER CONFIG FILEl and DG BROKER CONFIG FILE2
parameter values to set them to a location on Oracle ASM shared storage. The
recommended Oracle ASM location is in the same diskgroup as the datafiles for the
database. Note this directory must exist prior to adding the standby database back into
the broker configuration.

e Set the DG BROKER START initialization parameter to FALSE to disable the broker. This is
necessaty for the parameter changes for the broker configuration file locations to take
effect.

Click Save to File.

Add the racsby standby database back into the broker configuration. This step completes
the action of relocating the broker configuration files into the new Oracle ASM shared
storage locations.

a. In Grid Control click Targets, and then click Databases.
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b. On the Databases page, select the primary database (gcprim in this example).

c.  On the Database Instance page for the primary database, click Primary in the list under
the High Availability section of the page.

d.  On the Data Guard page for the primary database, click Add Standby Database to
invoke the Add Standby Database wizard.

Note: The following steps automatically re-enable the broker management of
the racsby standby database.

The following sequence of steps is similar to the process described in Module 1: Create

a Physical Standby Database except you will be enabling broker management only for an

existing standby database rather than creating a new standby. Respond to the wizard
dialog as follows:

¢ On the Add Standby Database page, select “Manage an existing standby database”
and click Continue.

e On the Select Existing Standby Database page, select the standby database from the
table. In this example, this is the racsby database. Click Next.

¢ On the Configuration page, click Next.

e On the Review page, review the configuration settings and click Finish to add the
standby database back into the broker configuration. The following screenshot shows
the broker configuration running with the gcprim primary database and the two
physical standby databases: gcsby and racsby.
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Task 4: Convert the Physical Standby Database to an Oracle RAC Database

This task converts the newly created physical standby database into an Oracle RAC database,

with no downtime occurring to the primary database.

Figure 4 shows the state of the configuration after you perform the steps to convert the new
racsby physical standby database to an Oracle RAC standby database. The configuration
contains a single-instance primary database, a single-instance physical standby database, and an
Oracle RAC physical standby database.

Figure 4: Intermediate State 2 for Module 2 After Conversion to Oracle RAC
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Perform the following steps to convert the racsby standby database to Oracle RAC:
1. In Grid Control click Targets, and then click Databases.

2. On the Databases page, sclect the standby database (racsby in our example) from the
table and then on the standby database home page, click the Server subtab.

3. On the Server page in the Change Database section, click Convert to Cluster. The
Convert to Cluster Database wizard starts.

4. Respond to the Convert to Cluster Database wizard, as follows:

a.  On the Cluster Credentials page, specify the credentials for the Oracle RAC and
Oracle ASM homes. For example:
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Note: In the Information section of the page, you can see the wizard
recognizes that the racsby database is a standby database for the gcprim
primary database.

On this page, only login credentials were needed to be supplied because the
database was already configured to use Oracle RAC and Oracle ASM homes.

Click Next.

b. On the Hosts page, select the hosts from the table on which you want to run the
converted Oracle RAC database. Note: The current host for the standby database
is always selected.

Click Next.
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c.  On the Options page, select to use either an existing listener or create a new
listener, and specify a prefix to be used to name the cluster database instance
(ORACLE_SID).

d.  On the Shared Storage page, specify the data file and FLASH RECOVERY AREA
storage locations. If the database is to be converted to Oracle RAC 7n-place (that is,
the files are already located on shared storage), then you can use the existing
locations. Otherwise specify the target disk groups for the data files and the
FLASH RECOVERY AREA.

e. Review the settings and click Submit to run the Convert Cluster Database job in

Enterprise Manager.

5. After the Convert Cluster Database job has completed successfully, remove the original
(non Oracle RAC) standby database definition (racsby) from Grid Control.

Warning: When you remove the old database from Grid Control, all the
monitoring history is deleted. Remove a database only when this data is no longer

needed.
a. In Grid Control, click Targets.

b.  On the Databases page, notice that there are two entries for same standby database:
one is for the original single-instance standby database and the other is for the new
clustered standby database. Select the single-instance standby database definition
from the table and click Remove. For example:

CRACLE Enterprise Manager Mg 5
) rioene JSPTECI Deploymens | Alens | Compl

Databeses | Middlewse | VWeb Agplicalions | Senices | & s | Al Targeis

Databases

wigw O Oracle Load Mg & Search List Page Refreshed  Jan 2
Targats Mot Configured £
Search Co) Advanced Search
Rerfwge || Configure | || Aod |
Select Fi.llue Type Status Alers Policy Wiolations| Campliance Score {%) Veision Sessions: CPU Sessiens: LD Sessions: (
O emnrep us ceaclé com Database Instance ) a 11 441001040 1] 1]

Databage Inslance: ()] a 12 93111070 o D
Primary
Database Instance o] a 4 96 11.1.07.0 - - o
Physical Standby
= Database Instance ] ] 38 11.107.0
Physical Standby
> moshy Cluster Database: i 1] 0 W1 1070 - -

Physical Standby

Task 5: Perform a Switchover and Enable Additional Threads

This section describes how to perform a switchover to complete the database conversion to
Oracle RAC and to enable the new thread on the Oracle RAC database.

In the MAA example used in this section, the primary database is gcprim and has a single-
instance standby database with the database unique name gcsby. The primary database is
running on a file system. The new Oracle RAC database unique name is racsby and resides on
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Oracle ASM. After the switchover, racsby is the Oracle RAC primary database, and gcprim
is a single-instance physical standby database.

Perform a Switchover

Perform the following steps to switchover the newly converted Oracle RAC standby database
(racsby) to run in the primary database role.

1. In Grid Control, click Targets and then click the All Targets subtab.

2. Select the gcprim database hypetlink.

3. Select Details in the High Availability section.

4. On the Data Guard page, select the Oracle RAC physical standby database that you

want to switch to the primary database role, and click Switchover.

Standby Databases

Edit | Femave Failgwer | Coreent
— e— ety e maaa am

Select Name Data Guand Status Rale
55 by i Nermal Physacal Standby

-+ Mermal Priygacal Standby Chaster Databage

After the switchover completes, the Data Guard page shows the roles have been switched
between racsby (now an Oracle RAC primary database), and gcprim (now a single-instance
physical standby database).

Enable Additional Threads

Manually enable additional threads on the Oracle RAC primary database to make this a two-node
Oracle RAC database. For example:

SQL> ALTER DATABASE ENABLE PUBLIC THREAD 2;

Database altered.
Note: Repeat this step for each additional thread added.

Figure 5 shows the configuration that results after you have completed the steps to perform a
switchover and enable the additional database threads. The configuration contains an Oracle
RAC primary database and two single-instance physical standby databases.
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Figure 5: Intermediate State 3 for Module 2 after Switchover
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At this point, you can optionally remove the additional physical standby database. Figure 6 shows
the ending configuration containing an Oracle RAC primary database and one single-instance
physical standby database.
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Figure 6: Ending State for Module 2 after Removing One Standby Database
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Appendix A: Create Components and Customize Deployment
Procedures

This appendix describes how to create and upload Components for each type of software you
plan to deploy, and customize deployment procedures for your needs. The tasks in this appendix

are one-time activities.

Task 1: Install Software and Upload Components

Before deploying the configurations described in this white paper, you must have already
configured Components for a single-instance Oracle Database 11g Release 1 (11.1.0.7), Oracle
Clusterware, and Oracle RAC.

To install software and configure it as a Component for future installations, perform the
following configuration activities for each type of software.

Note: Software that has been uploaded to the Grid Control software library cannot be modified
directly in the library. To update software in the library, you must manually apply new patches or
patchsets to a software installation, then re-upload the installation to the software library.

Manually Install Software

Use the OUI and OPatch to install, patch, and configure the software that you intend to deploy
in your environment (such as a single-instance Oracle database home, Oracle Clusterware home,
and Oracle RAC home). You will use these installations later as the source for future installations
performed by Deployment Procedures. Note that configuring the Oracle software components
will include applying any relevant patch sets or individual patches.

Create a Component for Each Type of Software

Upload each software installation as a “Component” into the Grid Control softwate library. The
example used in the following steps shows how to create a component for an Oracle RAC

database home.

Note: The components and configurations described in this white paper are provided as
examples only. The actual Grid Control configurations that you deploy in your own environment
will vary depending upon the needs of your organization.

1. In Grid Control, click Deployments and select Provisioning on the menu bar.

2. In the Components tab, select the folder under which you want to create the component
and click Create Component. For example, select Components and Oracle
Components.
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ORACLE Enterprise Manager 10g
Grid Control

Provisioning
Pravision a full stack of software ranging from Operating System to applications onto a Hardware Server.

|| Components Directives Netwarks Images Suites Assiqnments Hardware Clu

Define and configure the set of Software Components that may be included in an Image.

Wiew iLatest Yersion Vi Go ) Advanced Search

Demoie | Create Folder )| Create Component

Select Mame Type
® ¥ Components
O B> Oracle Components

3. In the “Create Component: Describe” page, describe the component you are creating:
a.  Select the type of component you ate creating from the list (Required)
b. Name the component (Required)
c. Provide a description of the component (Optional)
d. Provide a product name/patch number (Optional)
e. Supply the product version (Optional)
. Supply the vendor name (Optional)

For example:

Create Component: Describe
Parent  Components

Prowide a name and other details for the Cormponent

Type |Oracle Database Software Clona el

= Name |RACDEPatched

The neme must be unicue wihin the parend Tolder

Descrption |11.1.0.7 Patched Oracle RALC database home

Product namePatch | RACRDBMS
number

Product version 11,107

Wendor |Oracle

Click Next.

The dialog in the next steps of the Create Component wizard may vary depending on
the type of component you have selected to create. Ensure that you associate the correct
version of the component type when creating the component.
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In the “Create Component: Configure” page, configure the Source for the Component.

The source software must be installed on a host on which the Management Agent is
already running. In our example to create a database software clone, the wizard asks you

to:
a.  Select the Host where the software is currently installed and click OK.

Note: Once you have selected the source Oracle home, the remaining fields are
completed automatically by the wizard.

b. Select the Home Location directory where the software is currently installed.
c. Specify the Host Credentials to be used.

You can opt to retain the default selection (Preferred) so that the preferred
credentials stored in the Management Repository are used, or override the preferred
credentials to explicitly specify the host credentials.

d. Specify or select the Working Directory for file staging.
e. List the log and trace files to be excluded.

In the “Create Component: Review” page, review all the information you have provided
and click Finish to submit the component creation job.

Optionally, in the “Confirmation” page, click the Job Execution 1d if you want to
monitor the job. Note that the component has already been added to the Components
list in the Software Library even though the job has not completed.

Go to the directory in the Software Library where you saved the component and verify
that the Component has been created.

When the component upload has completed, activate the component
a. Return to the Components page.
b. Select the just uploaded Component.

c. Click Activate.
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Wiew | Latest Version | (G0 Advanced Search
‘Wiew | Edit MtlmE Delete )| Promate Craate Folder || Create Compaonent
Select Name Type Revision  Stats Manurity Product name Patch number Product version
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& POracle Components
& P Oracle Software Updates

(0] ClugtersareGaldimags Oracle Clusterwars Clone 01 Activa Bela Oracle Clusterware NA07
[&] OracleRACDE Oracle Database Software Clone 0.1 Active Eieta R&ACDE 11107
(9] OracleSinglainstance DB Oracle Database Software Clone 01 Active Production  OracleSIDB 1107
® RACDBPalched Oracle Database Software Clone 01 Incomplete  Untested RACRDBMS 11107

Selup Preferss

Home | Targets GJETTHRTNTITENN Alerts Compliance ol

Page Refreshod March 3, 2009 12:40:08 |

Description

Oracle Components

Oracle Clustervarg

Oracle RAC Database Insiall

Oracle Single Instance Database
11.1.0.7 Patched Oracle RAC databas

The component can now be used as a source in Deployment Procedures to provision other

Servers.

Note: Repeat the steps in this section for each type of software installation that you want to
deploy with Grid Control.

Task 2: Create Copies of Deployment Procedures

The first step towards customizing a Deployment Procedure is to create a copy of the default
Deployment Procedure that is supplied by Enterprise Manager Grid Control and customize the
steps for your environment. You should edit the Deployment Procedutes for customizations
and to modify them for sudo credentials, if necessary, to perform operations as the software
owner. While editing a Deployment Procedure, you can choose to run any step using SUDO.
You can specify the sudo commands to run and also set environment variables and the preferred

command interpreter for them.

The MAA team created copies of the original Deployment Procedures (for example, to create a

single-instance database, to create a cluster, and to create an Oracle RAC database).

Note: Only a copy can be edited and customized with your changes; the default
Deployment Procedures cannot be directly edited. You should need to create only one
copy of the Deployment Procedure and re-use it for subsequent executions.

Deployment Procedure customization is therefore usually a one-time only process.
To create a copy of a default Deployment Procedure, follow these steps:
1. In Grid Control, click Deployments.

2. On the Deployments page, from the Deployment Procedure Manager section, click
Deployment Procedures.

3. On the Deployment Procedure Manager page, select the Deployment Procedure you
want to customize, and click Create Like.
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4. On the Create Like Procedure page, edit the procedure to customize it according to your
needs:

a. Provide a new Name to personalize the copy

ORACLE Enterprise Manager 10¢
ol

Setun Preferences
Grid

Home | Targets JCTSTISTOOTION Alerts | Compliance

Procedures >
Edit Procedure

Cancel ) (E

=Name [Frank's Copy of Oracle Database Provisioning |

[% Deseription [This pracedure installs or clones a single instal

Procedure Utilities Staging Path [%emd_root%/EMStage
Enter the target's complete path to place binaties whean running this procedures (8 9., Amploracis)

Sudo Command |[Jusibin/sudo
Enter suda cormmand. If # is ot in default path, specify full path (2 9., Austiocalbin/sudo).

PAM Command [pbrun
Enter Plugaable Authertication Module command. If it is not in default path, specify full path (2 9., Asriingbrun).

Preferred Command Interprater for PAM and suda | perl ¥ | |
Choose the preferred shell and entar the full path to the shell command (8.0, sh and inish). Detadlt shell is petl (Yeperibingspat().

Ermironment Variables for sudo or PAM Bl
## set Common emvironmment variables =]
setenv(’LD_LIBRARY_PATH SNMO" "SENv{!
seteny("PERLELIE" "SENYIEMDROOT Jerl/li
setenv"PERL_BIN',"§ENYV| EMDROCT Vperkt
"JRE_HOME","$ENV{EMDI
'LD_LIBRARY_PATH" "$El

g
ol

o8 |
Enter environment varisbles for sudo ar PARin Perl format (6000 characters or less). These varisbles will be inserted across a suda or PAM session for
each step. Example: It you want to set my_var to valus 'BC, then the tollowing in should ke sdded sbove: SENV{my_var's = "SBC"

Run as (Privilege Delegation Settings) | |

The user that you wart this step to run as. Example oracle

Profils (Privilege Delsgation Settings) |
Profile is only appicable vwhen the priviege settings for the target is set to Powerbroker. Example: admin

Enable Notification [

Procedure Status Notification Job Tag | |
The text provided wil be prepended to the Nofification Jak Mame (30 characters max )

Status for which Notification is to be Sent [ Scheduled ~
Running

Action Required
Suspended

Failed

Succesded "
Stopped v

atific ation wil be sert when procedure ks in one of selected Status in the list

b. All steps are enabled by default. You are allowed to Disable, Delete or
Edit each step. You can Enable a step if it has previously been disabled.
You can also Insert your own steps into the Deployment Procedure.

c.  Each step has a Run Privilege associated with it to determine how the step
will execute.

i. A Run Privilege of Normal will run under the USERID provided
in the Credentials when scheduling/submitting the procedure.
You would use Normal when the credentials you specify are for
those of the software owner.

i. sudo, PAM, and Privilege Delegation are used for steps to be
executed by a different or privileged user, for example when a step
needs to be executed by the root user.

Each step requiring Run Privileges must be modified individually.
For example, if your software owner is a locked account and you
have implemented sudo in your environment , every step would
need to be modified to use the Run Privilege of sudo and the Run
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5.

Privilege Command/Privilege Delegation column will be filled
with the command format. For steps to be executed by the
software owner the Run Privilege command would contain

something similar to:
/usr/bin/sudo —h oracle
Steps to be executed by root would contain something similar to:

/ust/bin/sudo —h root

Nate
Enable ) Disable ) Delste )| Insert )| Edit Step
Select All | Selest None | Expand Al | Collapse Al
Select Name Type Run Privilege
¥ Frank's Copy of Oracle Database Provisioning This procedure installs or clones a single instance database home and configures a database on the selected hosts. It
follaws the best practices specified by the Oracle Database Installation Guide

O Initialize Deployment Procedure Computational Initializes the cument Deployment Procedure execution. Do not disable or delete this step

[0 | ¥ Destination User Permission Checks Parallel Executes the necessary user check P an targets using Oracle Home user credentials

O Check if Staging Area Path is writable Hast Check if Staging Area Path is writable sudo
Command

O Check sudo permission Huost Check sudo permission sudo
Command @

O Check if disk is usable Hast Check if disk is usable sudn
Garnrmand

O Prepare Create directory Directive Prepares list of first-level directories to be created under /Do nat disable or delete this step. sudo

[0 ¥V Agent User Permission Checks Parallel Executes the necessary user permission check Prerequisites using Agent user credertials.

¥ Check if Staging Area Path is writable Host Check if Staging Area Path is writable sudo
Command

O | ¥ Reference Host Permission Checks Parallel Executes the necessary user permission check Prerequisites on reference target using reference user credentials.

] Check if Staging Area Path is writable Hast Check if Staging Area Path is writable sudo
Command L

] Check suda pemmission Host Check sudo permission | sudo
Command

O |V Create Dirsctaries Parallel Creates first-level directories under / (™requires raot privileges™)

O Create Directories Directive Creates first-level directories under / (™requires raot privileges™) sudo

O |V Database Archive Parallel Database Oracle home from the reference hast is archived

O Databiase Archive Directive Prepares an archive of the database Oracle home. The database Oracle home from the reference host is used to prepare the | sudo

archive.

O | ¥ Prepare Agent Home for collection Parallel Prepares Agent Home for inventary collection of new homes.

] Fixup for inventary collections Host Adds group write permissions to OUllnventaries. add to enable seamless host collections. sudo
Garnrmand i

O | ¥ Create new stage location Parallel Creates a new stage location which can be used later as & source for provisioning Database.

O Create new stage location from Installed Job Creates a new stage location using the zipped up binary of the source oracle home.

home
O Create new stage location from Software Compenent  Creates a new stage location using the binary available in Software Libarary sudo
Library i

O ¥ Deploy Oracle Database Parallel Prepares the database stage area for provisioning database.

O Stage Prereg Component  Stages Prereq) on selected target hosts sudo

O Execute Prerequisite Checks Directive Executes the prerequisite checks on the hosts on which the database is being provisioned. This step is performed on Unix | sudo

d.  When all editing has been completed, click Save.

e.  When using the 1-Click Extend deployment procedure to add a node to an
existing RAC cluster, the ‘Copy Packages’ and ‘Copy Archives’ step will only
work with the Privilege Delegation feature if working with a locked account

f.  More information on Run Privileges can be found in Chapter 23 of

Oracle® Enterprise Manager Administrator's Guide for Software and
Setrver Provisioning and Patching.

View details of a Deployment Procedure.

To view the default configuration settings of a Deployment Procedure and the steps
involved in it, follow these steps:
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fusrbindsudo -u oraha

fusttbin/sudo -u oraha
Tustibinsudo -u oraha

Tustibinisudo -u oraha

Justfbin/sudo -U otaha

fusebindsudo -u oraha

fusrbindsudo -u oraha

fustbinsudo -u root

fustbindsudo -u oraha

[fustbindsudo -u oraha

fusrbin/sudo -u oraha

fusrbindsudo -u oraha

Error Handli
Stap On Er

Inherit (Stop
Inherit (Stop

|/ inherit (top
|| 1nherit (stop

[ Inhert (Stap

[ Inherit Stop
Inherit (Stop

[ inherit (Stop

Inherit (Stop
|| Inherit (Stop

|/ inherit (Stop

Inherit (Stop

|[ ket (sto

Inherit (Stop
Inherit (Stop

[Inherit {Stop

[[Inherit Stop

Inherit (Stop
Inherit (Stop

|| Inherit (Step

Inherit (Stop

|[ Inherit (Stop
fusibindsudo -u araha

Continue Or
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a. In Grid Control, click Deployments, and in the Deployment Procedure
Manager section, click Deployment Procedures.

b.  On the Deployment Procedure Manager page, in the Procedures tab, from the
table, select the Deployment Procedure for which you want to view details, and
click View.

Grid Control displays the View Procedure page that shows the default configuration
settings and steps involved in the selected Deployment Procedure.

Setens('LU_LIBRARY_PATH_ SO, SENV]

seten("PERLSLIB" "SENVIEMDROOT Yiperi

setem("PERL_BIN' "SENV{EMDROOT Yperit

satam("JRE_HOME" "SEN| EMDROOTYjdk/

setem("LD_LIBRARY_PATH' "SENV{EMORO

setem("LIBPATH" "§ENV{EMDROOT k2§ +
*

Run as (Privilege Delegation Settings)
Profile (Privilege Delegation Settings)
Enable Notification O
Pracedure Status Notification Job Tag
Status for which Notification is to be Sent
Last Updated Feb 19, 2009 2:56:15 AM UTC

HNote
Expand Al | Collapse All
Name Type Description
¥ Oracle Clusterware / RAC Provisioning For URIX This procedure assists in installing/cloning and configuring a cluster database (a Real Application Cluster - RAC database) on a selection of hosts as specified by the Oracle |
Oracle Clusterware and Oracle Real Application Clusters Installation Guide.
Initialize Deployment Procedure Computational Initializes the current Deployment Procedure execution. Derived variables are set with computations. Do not disable or delete this step.
¥ Clusterware User Permission Checks Paralle! Runs the necessary user | ion check Prerequi: on d targets using Cli user credential
Check if Staging Area Path is writable Host Check if Staging Area Path is writable.
Cornrmand [%
Check sudo permission Host Check sudo permission.
Command
Check if disk is usable Host Check if disk iz usable
Command
Prepare Create directory Directive Prepares list of first-level directories to be created under /Do not disable or delete this step.
¥ 430 User Permission Checks Faralle| Runs the necessary user f inn check Prerequi on destination targets using Automatic Storage M (ASh) user credential
Check if Staging Area Path is writable Host Check if Staging Area Path is writable.
Command
Check sudo permizsion Huost Check sudo permission.
Command
Check if disk is usable Huost Check if disk is usable
Caornrmand
Prepare Create directory Directive Prepares list of first-level directaries to be created under /.Do nat disable or delete this step.
¥ RAC User Permission Checks Paralle| Runs the necessary user | check Prereg on d targets using Real Application Clusters (RAC) Database user credentials.
Check if Staging Area Path is witable Host Check if Staging Area Path is wiitable.
Command
Check sudo permission Host Check sudo permission.
Carnrmand
Check if disk is usable Host Check if disk is usable
Command
Prepare Create dirsctory Directive Prepares list of first-level directories to be created under/.Do not disable or delete this step.
¥ Agent User Parmission Checks Faralle| Runs the necessary user f ion check Prerequi: using agent user credential:
Check if Staging Area Path is wiitable Host Check if Staging Area Path is writable.
Command
¥ Reference User Permission Checks Rolling Runs the necessary user permission check Prerequisites using reference host user credentials
Check if Staging Area Path s witable Huost Check if Staging Area Path is writable.
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Appendix B: Converting a Primary Database to Oracle RAC

The MAA team chose to convert a physical standby database to Oracle RAC because this option
incurs minimal downtime. Alternately, you can convert a primary database to an Oracle RAC

database. However, this option can require additional downtime than the Convert Standby to
RAC method.

The following tables shows the transitions performed in this appendix.

STATE PRIMARY DATABASE PHYSICAL STANDBY DATABASE
Initial Single-instance database Optional
End (after switchover) Oracle RAC database Optional

The “Convert to Cluster” wizard allows the conversion to be performed only onto the same
hardware. In other words, the server on which the database currently resides must have Oracle
Clusterware, Oracle RAC, and Oracle ASM shared storage available, as described in Module 2
Task 1: Provision Oracle Clusterware, Oracle ASM, and Oracle RAC.

To convert a primary database to Oracle RAC, perform the following steps:
1. In Grid Control click Targets, and then click Databases.

2. On the Databases page, select the primary database to be converted (gcprim in our
example) from the table and then on the primary database home page, click the Server
subtab.

3. On the Server page in the Change Database section, click Convert to Cluster. The Convert
to Cluster Database wizard starts.

4. Respond to the Convert to Cluster Database wizard, as follows:

a.  On the Cluster Credentials page, modify the Oracle home field to point to the Oracle
RAC home, and supply the host credentials and Oracle ASM instance credentials. For

example:
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Cratatuicis Ieglants: gephm >

Convert to Cluster Database: Cluster Credentials

(i) Information
A complete databats Backup il el dud befoes afiampling this ¢
Peatorm Backup

This wizard guides you fheough the sipps regquingd bo comvart a single-nsiance dalabase to a clesber database. This process will configun shased storage, add hsien
ansur all preregeisites wo satisfied for the comversion ocedune to complale succossfilly

Cluster Credentials

Enbar 1he hosd credentials fof the ingtell cwner of the Oracls Horm from wisnd cluster dalabase tances an 1o be Conbgunid

Oeachs Home Al apploraciaiproduct 1. 10110 Tiec_& \.?

& Lpmnawd | ofaha
= Paggword |~
Run Prlege Fum 34 Prafily

ASM Credentials
Comwering 1o Cluster Database roquine database fles 10 be on shared siorage. Enterprise Manages detected thal you have Automatic Stosage Managemant (RSN
Eluee Autamatic Foage Mankgamant fr Shand Soockgs
Enber the credestals of the 3V SDEA user unnisg the ASM gtancs

= Usamama |sys
= Paggwond [

ASM Imtence  +ASMI_sispsll uoracle, com
= Conanocl By | SYSDEA »

O Save as Profamed Cendential

Note: In the Information section of the Cluster Credentials page, the message
indicates the wizard recognizes that it is converting a single-instance database
to Oracle RAC, not a standby database.

b. On the Hosts page, select the host from the table on which you want to run the
converted Oracle RAC database. Note: The list will contain all servers in the cluster and
the current host is selected by default.

Click Next.

c.  On the Options page, select to use either an existing listener or create a new listener, and
specify a prefix to be used to name the cluster database instance (ORACLE _SID).

Click Next.

d.  On the Shared Storage page, specify the data file and FLASH RECOVERY AREA
storage locations. If the database is to be converted to Oracle RAC in-place (that is, the
files are already located on shared storage), then you can use the existing locations.
Otherwise specify the target disk groups for the data files and the
FLASH RECOVERY AREA (to move to shared storage).

Click Next.

e.  On the Review page, review the settings and click Submit to run the Convert Cluster
Database job in Enterprise Manager.

The following screenshot shows the results of the MAA team’s successful conversion.
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Step: Convert To Cluster Database

S1atus Succeeded
Exil Code 0

Step ID W4T

Tamgets  geprim

O Losg

Adding Databa=ses Instances
Adding Redo Loga

Setting TEMNP cablespace
Adding UNDO cablespaces
Adding Trace files

Zecring Flash Recovery Aces
Tpdating Cracab

Creating Password f£ile(=)
Configueing Listeneca
Configuring related CRS ressurces
Adding NetService entries
Fragring Liscensrs
Fearting Cluster Databases

Comvercing Dacabase “goprim™ co Cluscer Database.
Jeceing Data Files and Control Files

Enabling threads for all Database Instances

Staned

Ended

Step Elapsed Tine
Management Serace

Jan 30, 2009 G216 FM (UTC«00:00)

Jan 30, 2009 6:33:52 PM (UTC-00:00)

21 minutes, 36 seconds

shasm FLus oracle. com 8% Management_Service

@ TIP Management Senice from which the job step was dispatched

Operation Succeeded. Inscance(s) gopriml are configured and running.

Target Oracle Home: hrl:ul.-'n‘pp.l’nrmle.-’ptm!uct_."I!I..!I..D.l’!l.!l..l.l:l.'.'_."rm:_db. Databasae R

Upon successful completion of these steps, remove the original database target definition from

Grid Control.

Warning: When you remove the old database target definition, all log and metric data

stored in OMS is deleted. Remove a database only when the data is no longer needed.

43



Oracle White Paper— Using Grid Control to Implement or Extend High Availability with Oracle Database 11g and Oracle Data Guard

Appendix C: Extend an Oracle RAC Primary Database to Add
Additional RAC Nodes

This module describes using a Deployment Procedure to extend the Oracle RAC primary
database to more nodes in the cluster. Enterprise Manager Grid Control supplies the “One Click
Extend Cluster Database” Deployment Procedure for adding Oracle RAC to other nodes.

The following table and Figure 7 show the state transitions that occur during this module.

STATE PRIMARY DATABASE PHYSICAL STANDBY DATABASE
Initial Oracle RAC on X nodes Optional
End (after switchover) Oracle RAC on X plus Y additional nodes Optional

Figure 7: Environment States for Module 3
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Task 1: Prerequisites
Ensure your environment meets the following prerequisites:

o Ensure that the credentials being used to run this operation along with the group 1D are the
same on all nodes of the selected cluster.

o Do not use an NIS-based operating system user.

» Ensure that you use an operating system user that has the privileges to run the Deployment
Procedure and its commands on the target hosts.

o Ensure that the shared storage (used by the existing cluster nodes) is accessible to the nodes
you want to add.
Task 2: Use the One Click Extend Cluster Database Deployment Procedure

This section shows how to extend an already existing cluster database. The provisioning process
uses deployment procedures to complete the steps in this task with no downtime to the source
database. It will copy, deploy, and configure everything necessary to deploy software and extend
the cluster database on the new node.

To extend an existing Oracle RAC, perform the following steps:
1. In Grid Control, click the Deployments tab.

2. On the Deployments page, in the Deployment Procedure Manager section, click RAC
Provisioning Procedures.

3. On the Deployment Procedure Manager page, in the Procedures subtab, from the table,
select your customized copy of the One Click Extend Cluster Database Deployment
Procedure (as described in the Create Copies of Deployment Procedures section).

Click Schedule Deployment.
Enterprise Manager Grid Control displays the Extend Real Application Clusters page.
4. On the Extend Real Application Clusters page, do the following:

a. In the Select Real Application Clusters (RAC) section, select the Oracle RAC database
you want to extend and specify the host credentials for the Oracle homes to install. Once
you select a source cluster database, Grid Control determines what has been installed and
deploys it across the cluster. All you need to do is provide host credentials for the source
and target systems. The associated clusterware and Oracle ASM are also extended if they
do not already exist on the cluster to which you are extending the Oracle RAC database.
In the MAA example, gcprim is a single-node RAC database that we want to extend to
a second node.
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Tip: You can use the Search section to search for a particular Oracle RAC. From the
Search list, select the target type based on which you want to search, and click Go. You
can use wildcards such as % and *.

b. In the Select New Nodes section, click Add to add the nodes to which you want to
extend the Oracle RAC configuration. After adding the node or nodes, specify the virtual
node name for each new node and verify the values displayed by default.

c. In the User Credentials section, specify the credentials for the Oracle Clusterware, Oracle
RAC, and Oracle ASM. You can opt to retain the default selection (Preferred) so that
the preferred credentials stored in the Management Repository are used, or override the
preferred credentials to explicitly specify the host credentials.

d. Review the settings and click Submit.
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Appendix D: Provision a Single-Instance Database Home

Grid Control can be used to provision single-instance database homes and create databases to

run in them. This appendix shows an example of using a Deployment Procedure to provision an

Oracle home for a single-instance database and creates a database on the selected host setver.

The following steps assume that you have already created the source Components and stored the

images in the gold softwarte library (as desctibed in the Install Software and Upload Components

section), and prepared the Deployment Procedures (as described in Create Copies of the

Deplovment Procedures).

Perform the following steps to provision a single-instance database home:

1.
2.

In Grid Control, click the Deployments tab.

On the Deployments page, in the Deployment Procedures Manager section, click
Database Provisioning Procedures.

On the Deployment Procedures Manager page, in the Procedures subtab, select your
copy of the Oracle Database Provisioning deployment procedure from the list in the
table. Then click Schedule Deployment.

Enterprise Manager Grid Control displays the Select Source and Destination page.

On the “Oracle Database Provisioning: Select Source and Destination” page, select
Software Library in the Select Source section. Then click the torch icon next to the
Component field and select the generic component that has the gold image. Ensure
that you select only components that ate in "Active" status.

Select Component for Oracle Database
(Cancel ) (Select )

(1) Information

If you are unable to find the zipped up shiphome or Gold limage of an Oracle Home, you can upload the
Component now by clicking Upload link. This opens up a new window which allows to upload your
component and displays all the components in the software library.You may return to the current window
and press the Refresh button to see the newly uploaded components

This page allows you to select a zipped up shiphome or Gold Image of an Oracle Home from the Software Library

Search

Companent Mame I Revision

Subtype | -Any- VI File name
Status

@

( Refreshﬂg

Select|Componem Name / [Location |\.I'en(I01 |Revision |Status |Product Version
O OracleRACDE Components/OracleRACDE Oracle Active  Unknown
OracleSinglelnstanceDE  Components/OracleSinglelnstanceDB oracle Active  Unknown

((Cancel ) | Select )
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In our testing we selected the OracleSingleInstanceDB Component gold image
created previously and stored in the Software Library.

Click Select.

On the “Oracle Database Provisioning: Select Source and Destination” page, do the
following:

e In the “Specify Destination Host Settings” section, click Add and select the target
host on which you want to install the gold image of Oracle Database.

By default, Oracle Base, Oracle Home, and Working Directory are pre-filled with
sample values. Edit them to specify values that match your environment. If you
specify directories that do not exist, then the Deployment Procedure creates them.

e From the Credentials list, you can opt to retain the default selection (Preferred) so
that the preferred credentials stored in the Management Repository ate used, or
Override preferred credentials to explicitly specify the host credentials.

Specify Destination Host Settings

Add one or more targets to provision or clone Oracle database replay client. All fields are required for each destination. The Oracle Home o
for each destination host,

[ Add. ) | Paths Credentials ::Override - Same for all hosts v | Customize Host Settings... )
Path Oracle Home Credentials
Host Name Oracle Base Oracle Home Working Directory User Name Password Remove
_us.oracle. carm [JuD1/apploraclef |[run1 sappioraciesproduct/1 1§§ftmpfsidh [ fiae i
| Remowve All |
Click Next.

e In the “Create Database” section at the bottom of the page, select the check box to
create the database as a step during provisioning. Alternatively, you can create the
database later using Oracle Database Configuration Assistant (DBCA. In our test, we
chose to manually create the database using DBCA later. Thus, the steps associated
with the database creation will be skipped during the Deployment Procedure

execution.

Create Database
(I Create and configure Datahase

B=Schedule (Immediately)
Cancel ] Step 1 of 4 [MNext)

Tip: Installing the database using DBCA is recommended to make sure that you
inherit all Oracle installation best practices.

Click Next.
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6. On the “Configure Oracle Home* page, you can optionally choose to install and initiate

the configuration manager to receive security updates:

e If the host where the database is being provisioned has a direct connection to the

Internet, then specify an e-mail address and My Oracle Support password to install

and initiate the configuration manager. An e-mail address is required so that security

updates and install updates can be sent from My Oracle Support.

e ]If the host where the database is being provisioned has an indirect connection to the

Internet through a proxy server, then specify an e-mail address and My Oracle

Support password, and then in the Connection Details section, specify the proxy

server details.

Click Next.

7.  On the Review page, teview the details you have provided for provisioning a standalone

Oracle Database, and click Finish. The Deployment Procedure starts running.

Optionally, you can monitor the Deployment Procedure while it is running, as shown in

the following screenshot.

¥ DERUY OTETE DerarEsE TCCERTET TarameT T TEATE S e AT e S TAYE e TOT TSI AT TS
Stage Prerequisite component S ed Component  Stages Prerequisite component on selected target hosts. sudo fust/bin/sudo -u orah:
Execute Prereguisite Checks Directive Executes the prerequisite checks on the hosts on which the database is being provisioned. This step is performed on Unix sudo fust/bin/sudo -u nrahq
platiorms. This step may fail if ane or mare of the prereguisites are not met. Failure to execute this step will not cause the
deployment procedure ta fail
Check if Fixes are Reguired Succeeded Computational Check if the nodes need to be fixed. Mormal
Euecute System Fixes Succeeded Directive Performs system level fixes based on the prereguisite check failures in the previous step. This step is performed on Unix sudo fust/hin/sudo -u root
operating systems. This step is skipped if the 'Execute Prerequisite Checks' step is disabled or if execution is successful. {7
requires sudo privileges as root ™)
Watify Prereguisite Chacks Succeeded Diractive Executes the prerequisite checks on the nodes to provision the cluster. Any failure in this step indicate that ane or more sudo fust/bin/sudo -u oraha
prerequisite checks have not heen fixed automatically and need manual intervention. It is recommended that you fix the problem
and then retry this step in the failed nodes. This step is perfarmed on Unix operating systems. This step is skipped if the
‘Execute Prerequisite Checks' step is disabled or if execution is successful
E wfigur 3 5 n; I 3 sudo fusrbin/sudo -u root
Copy Clone Database Archive Skipped Job Copies the database archive from the refarence host ta the target hosts that require database Oracle home for clane option
Stage database Archive Skipped Directive Stages the database archive to the database Oracle home lacation on target hosts sudo fust/bin/sudo -u oraha
Setup Database Stage Area Succeeded Component  Sets up the Stage Area for 3 database install from shiphome. sudo fust/bin/sudo -u oraha
Watify Prereguisite Chacks Succeeded Directive Executes the prerequisite checks on the nodes to provision the cluster. Any failure in this step indicate that one or mare sudo fust/hin/sudo -u oraha
prerequisite checks have nat been fixed automatically and need manual intervention. It is recommended that you fix the problem
and then retry this step in the failed nodes. This step is performed on Unix operating systems. This step is skipped if the
‘Execute Prerequigite Checks' step is disabled or if execution is successful
Execute pre-installation root scripts. Succeeded Directive Executes pre-installation raot scripts as part of system preparation. This step is executed for specific platforms like AlX sudo fustibinfsudo -u raot
(™*requires root privileges
Inetall/Clone Oracle Databaze Succeeded Directive Lays down Oracle database software bits. sudo fusr/bin/sudo -u oraha
cht i tive e Or. cent sudo fustibinfsudo -u oraha
Update Oracle Home Installation Time Succeeded Component  Updates Oracle home installation time with current time starnp. sudo fust/bin/sudo -u oraha
Root scripts Succeeded Directive Executes root scripts sudo fusrfbinfsudo -u root
Confiqure Qracle horme Succeeded Job Installs and initiates configuration manager for security updates sudo fust/bin/sudo -u oraha
Stage Response Fils component Skipped Component  Stages response file component on selected target hosts sudo fust/bin/sudo -u oraha
Stage Template File component Skipped Component  Stages template file companent an selected target hosts sudo  fustbin/sudo -u araha
Copy template file Skipped Job Copies the dalabasel&mp\ate file from the reference host to the target hosts.
Run Database Configuration Taols Skipped Component  Executes database config tools on the target hosts. sudo fust/hin/sudo -u oraha
Create SPFile Skipped Directive Create the SPfile for the database instance sudo fust/binfsudo -u oraha
Database Werification Run Skipped Directive Executes the database verification utility on each host, sudo fusr/bin/sudo -u oraha
Clean up Database Stage Area Succeeded Directive Executes a sctipt that cleans up the temporary database stage area that was set up for database install/clone. sudo fust/bin/sudo -u oraha
¥ Targets Discovery Succeeded  Parallel Performs a target discovery and registers new targets with Enterprise Manager
Resister targst Succeeded Directive Registers DB target with agent, sudo fust/bin/sudo -u oraha
Refresh Hast Configuration Succesded Job Mormal
Targets Discovery Skipped Directive Performs a target discovery and registers new targets with Enterprise Manager. sudo fust/bin/sudo -u oraha
¥ Register Database targets to Enterprise Manager Skipped Parallel
Register Database targets to Enterprise Manager Computational Registers database targets to Enterprise Manager. It helps in displaying the database instances as up in Enterprise Manager,  Mormal
otherwise the provisioned database instances are displayed with Metric callection error status
¥ Clean up source Database Stage Area Skipped Parallel Cleans up the working directory on the reference host target using the source home credentials.
Clean up source Database Stage Area Directive sudo fust/bin/sudo -u oraha

Delete )
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In the example screenshot, note that a step in the procedure has failed although the
Deployment Procedure continues to run:

o The step that failed checks prerequisites for the software installation, such as kernel
settings, user limits, and permissions. If all prerequisites had been satisfied, the step
would have completed with a Succeeded step status.

Note: Every step in a Deployment Procedure is preconfigured with an error handling
mode that indicates how the Deployment Procedure will behave when the phase or
step encounters an error. In the far right-hand column for the failed step, the Continue

On Error error handler allows processing to continue even if an error is encountered.

o The three steps after the failed step determine if changes should be made. If so, then
the procedure will make the changes and ensure the changes complete successfully
and confirm that the system is now ready for the installation.

Also, in this example, note that because the MAA team did not elect to create a
database, the steps associated with the database creation were skipped.

After the Deployment Procedure ends, click Done.

If you did not create the database as a step in the Deployment Procedure, then create it
now using DBCA.
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