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Introduction

As a database administrator (DBA), you are responsible for the overall operation of
Oracle Database. This introductory chapter is intended to help orient you to many
common DBA tasks, to the tools available to you, and to this guide. The chapter
contains the following sections:

s About This Guide
s About Oracle Database
s Common Oracle DBA Tasks

s Tools for Administering the Database

About This Guide

Oracle Database 2 Day DBA is a database administration quick start guide that teaches
you how to perform day-to-day database administrative tasks. The goal of this guide
is to help you understand the concepts behind Oracle Database, and to help you learn
how to perform all common administrative tasks needed to keep the database
operational. These tasks include configuring the database, managing memory and
storage, managing users, managing database objects such as tables, performing basic
troubleshooting, creating backups for your database, performance monitoring
activities, and more.

The primary administrative interface used in this guide is Oracle Enterprise Manager
Database Control, featuring all the self-management capabilities introduced in Oracle
Database.

What This Guide Is Not

Oracle Database 2 Day DBA is task-oriented. The objective is to describe why and when
administrative tasks must be performed. Where appropriate, it describes the concepts
necessary to understand and complete a task, assuming the reader has no prior
knowledge of the database. This guide is not an exhaustive discussion of all Oracle
Database concepts. For this type of information, see Oracle Database Concepts.

Additionally, for a complete discussion of administrative tasks, see Oracle Database
Administrator’s Guide.

How to Use This Guide with Related Material

This guide is part of a comprehensive set of learning material for administering Oracle
Database, which includes a 2 Day DBA Oracle By Example (OBE) series, available on
the Web, and in an Oracle University instructor-led class.
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Every chapter in Oracle Database 2 Day DBA has an associated Oracle By Example
lesson. The OBE steps through all tasks in the chapter and includes annotated
screenshots. In some cases, the OBE provides additional information to help you
complete the task.

At the end of each chapter, you can find the link to its associated OBE lesson. The
home page for the 2 Day DBA Oracle By Example series is as follows:

http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/
1llg/r2/2day_dba/index.html

In addition, Oracle University provides a related instructor-led course called Oracle
Database 11g: 2 Day DBA. Contact Oracle University for more information.

About Oracle Database

Oracle Database is a relational database with object and Extensible Markup Language
(XML) capabilities. In a relational database, all data is stored in two-dimensional tables
that are composed of rows and columns. Oracle Database enables you to store data,
update it, and efficiently retrieve it, with a high degree of performance, reliability, and
scalability.

Oracle Database is composed of the following elements:
s The Oracle software that you install on your host computer
= The database, which is a collection of physical files on one or more disks

The database contains user data, metadata, and control structures. Metadata, or
data about the data, is the collection of information on disk that permits Oracle
software to manage user data. An example of metadata is the data dictionary.
Control structures (such as the control file and online redo log files) ensure the
integrity, availability, and recoverability of user data.

s The Oracle instance, which is composed of the following;:

- The background processes, which are the operating system processes or
threads that perform the work of accessing, storing, monitoring, and
recovering user data, metadata, and control files associated with the database

— The shared memory areas used by the background processes

= Server processes that perform work on behalf of connected users and
applications, and the memory and temporary storage used by these processes

Server processes parse and execute SQL statements, and retrieve and return results
to the user or application.

s Oracle Net, which is a software layer that enables client applications and Oracle
Database to communicate over a network, and the Oracle Net listener, which is a
process that listens for connection requests from the network.
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See Also:

s Chapter 4, "Configuring the Network Environment"
s Chapter 5, "Managing the Oracle Instance"

s Chapter 6, "Managing Database Storage Structures”

s Oracle Database Concepts for more information about background
processes

s Oracle Database Reference for more information about background
processes

Common Oracle DBA Tasks

As an Oracle DBA, you can expect to be involved in the following tasks:

Installing Oracle software

Creating Oracle databases

Performing upgrades of the database and software to new release levels
Starting and shutting down the database instance

Managing the storage structures of the database

Managing users and security

Managing database objects, such as tables, indexes, and views

Backing up the database and performing recovery operations when necessary

Monitoring the state of the database and taking preventive or corrective action as
required

Monitoring and tuning database performance

Diagnosing and reporting critical errors to Oracle Support Services

In a small to medium-sized database environment, you might be the sole person
performing these tasks. In large, enterprise environments, the job is often divided
among several DBAs, each of whom has a specialty, such as database security or
database tuning.

See Also:

»  Oracle Database Concepts for more information about the duties of
database administrators

Tools for Administering the Database

The goal of this guide is to enable you to quickly and efficiently create an Oracle
database, and to provide guidance in basic database administration.

The following are some products, tools, and utilities you can use to achieve your goals
as a database administrator:

Oracle Universal Installer

Oracle Universal Installer (OU]I) is a utility that installs your Oracle software and
options. It can automatically start Oracle Database Configuration Assistant to
install a database.

Oracle Database Configuration Assistant
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Oracle Database Configuration Assistant (DBCA) is a utility that creates a
database from templates that are supplied by Oracle, or you can create your own.
It enables you to copy a preconfigured seed database, thus saving the time and
effort of generating and customizing a new database.

= Database Upgrade Assistant

The Database Upgrade Assistant is a tool that guides you through the upgrade of
your existing database to a new Oracle Database release.

= Net Configuration Assistant

Net Configuration Assistant (NETCA) is a utility that enables you to configure
listeners and naming methods, which are critical components of the Oracle
Database network.

s Oracle Enterprise Manager Database Control

The primary product for managing your database is Oracle Enterprise Manager
Database Control (Database Control), a Web-based interface. After you have
installed the Oracle Database software, created or upgraded a database, and
configured the network, you can use Database Control to manage your database.
Database Control also provides an interface for performance advisors and for
Oracle utilities such as SQL*Loader and Recovery Manager (RMAN).

Oracle also offers separately licensed Oracle Enterprise Manager management
packs, management plug-ins, and other products you can purchase to enhance the
capabilities of Oracle Enterprise Manager in specific environments.

See Also:

»  Oracle Database Licensing Information
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Installing Oracle Database and Creating a
Database

This chapter describes how to install Oracle Database software and create a database.

If you are using an earlier release of Oracle Database and want to install a later release
of the Oracle Database software, then you can upgrade your existing Oracle Database
and use it with the new release of the database software. See "Upgrading a Database"
on page 12-2.

This chapter contains the following sections:

= Overview of Installing Oracle Database Software and Creating a Database
= Installing Oracle Database Software

s Creating and Managing a Database with DBCA

= Installation: Oracle By Example Series

Overview of Installing Oracle Database Software and Creating a Database

To install your Oracle Database software, use Oracle Universal Installer (OUI). OUlis a
graphical user interface utility that enables you to install new Oracle Database
software. Online Help is available to guide you through the installation process.

During the installation process, you are given the opportunity to create a database. If
you choose to do so, then OUI automatically starts Oracle Database Configuration
Assistant (DBCA) to guide you through the process of creating and configuring a
database.

Before you start the installation process, see the following sections for information
about prerequisites and installation choices:

»  Checking Prerequisites
= Deciding on Installation Choices

If you do not create a database during installation, then you must run DBCA at some
point after installation to create a database.
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Note: After you create a database, either during installation or as a
standalone operation, you do not have to create another. Each Oracle
instance works with a single database only. Rather than requiring that
you create multiple databases to accommodate different applications,
Oracle Database uses a single database, and accommodates multiple
applications by enabling you to separate data into different schemas
within the single database. See "About User Accounts” on page 7-1 for
more information about schemas.

Checking Prerequisites

Before installing the software, OUI performs several automated checks to ensure that
your computer fulfills the basic hardware and software requirements for an Oracle
Database installation. If your computer does not meet a requirement, then an error
message is displayed. The requirements may vary depending upon the type of
computer and operating system you are using, but some prerequisites include:

s There is a minimum of 1 GB of physical memory.
= Sufficient paging space is available.
»  The appropriate service packs or patches for your operating system are installed.

= An appropriate file system format is being used.

See Also:

»  Oracle Database Installation Guide for your platform for more
information about exact requirements

Deciding on Installation Choices

Oracle Universal Installer guides you through an interview phase where you specify
your choices for installation and database creation. The exact sequence of steps
depends on your operating system. As you progress through the installation, you are
presented with choices on how to configure the database.

= Install Options

» Installation Method

= Installation Type

= Software Installation Directories
= Database File Location

»  Database Identifiers

s About Advanced Installation

Install Options
You can choose to create and configure a database, or to only install the database
software.

You can create a preconfigured database or a custom-configured database during
installation. If you choose not to create a database during installation, then you must
run DBCA after installation to create a database.

Preconfigured databases are based on templates that Oracle provides or that you
create. Each Oracle-provided template is optimized for a particular workload type. See

2-2 Oracle Database 2 Day DBA



Overview of Installing Oracle Database Software and Creating a Database

Table 2-2, " Oracle-Provided DBCA Templates and Their Corresponding Workloads"
on page 2-20 for information about the types of preconfigured databases.

If you choose to use the Desktop Class installation method, then the general purpose
database template is used. To create a custom database in which you configure your
own database structure, see "About Advanced Installation".

Note: If you must create a new database, then Oracle recommends
that you install a preconfigured database, which is faster and easier.
You can customize the database after it has been created.

Installation Method
The installation methods are divided into Desktop Class and Server Class:

s Desktop Class—This installation class is most appropriate for laptop or desktop
computers. It includes a starter database and requires minimal configuration.

= Server Class—This installation class is for servers, such as you would find in a
data center, or used to support enterprise-level applications. Choose this
installation class if you need access to advanced configuration options.

During a Desktop Class installation, you make only basic choices. For a Server Class
installation, you choose either typical installation (where you make only basic choices)
or advanced installation.

During a Desktop Class or a typical installation, Oracle Database automatically installs
the sample schemas.

Installation Type

When you install Oracle Database during basic and advanced installations, you need
answers for the questions listed in this section. OUI provides default values for every
choice.

= What type of database edition installation do you want to perform?
Your choices are:

— Enterprise Edition—This installation type is the full-featured Oracle Database
product that provides data management for enterprise-level applications. It is
intended for mission-critical, high-security online transaction processing
(OLTP) and data warehousing environments.

- Standard Edition—This installation type is suitable for workgroup or
department-level applications, and for small to medium-sized enterprises. It
provides core relational database management services and options and
includes an integrated set of management tools, replication, Web features, and
facilities for building business-critical applications.

— Standard One Edition—This installation type is suitable for workgroup,
department, or web applications. It provides core relational database
management services for single-server environments or highly distributed
branch environments. Oracle Standard Edition One includes all the facilities
necessary to build business-critical applications.

— Personal Edition (Microsoft Windows operating systems only)—This
installation type installs the same software as the Enterprise Edition, but
supports only a single-user, development and deployment environment.

= What are your database configuration options?
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Software Installation Directories

You must specify the directory in which the Oracle Database software is installed, or
the location where the product binary files are copied from the installation media. You
must choose a location that has enough disk space to contain the software and is
accessible by the operating system user performing the installation.

You also specify the location of the Oracle base directory, which is used by all Oracle
software products installed on the server. The first time you install Oracle Database
software on a server, you are prompted to specify the location of the inventory
directory, called oraInventory. This directory provides a centralized inventory of all
Oracle software products installed on the server. You should use the same value for
the Oracle inventory directory each time you perform an Oracle software installation
on the server.

Database File Location

A database includes several files that store the user data, database metadata, and
information required to recover from failures. As an administrator, you decide what
kind of storage subsystem to use for these files. You can select from the following
options:

»  File System—This default option creates database files that are managed by the
file system of your operating system. You can specify the directory path where
database files are to be stored. Oracle Database can create and manage the actual
files.

If you are not certain about which option to use, then select File System (the
default).

= Automatic Storage Management—This option enables you to place your data files
in Oracle Automatic Storage Management (Oracle ASM) disk groups. If you
choose Oracle ASM, then Oracle Database automatically manages database file
placement and naming. For environments with a large number of disks, this
option simplifies database administration and maximizes performance. Oracle
ASM performs software striping and mirroring at the file level for maximum
storage flexibility, performance, and availability.

Oracle ASM uses an Oracle ASM instance, which is distinct from the database
instance, to configure and manage disk groups. A single Oracle ASM instance can
provide storage for multiple databases on the same server.

For more information, see "About Oracle Automatic Storage Management" on
page A-1 and Oracle Automatic Storage Management Administrator’s Guide.

Note: In pastreleases, Oracle ASM was installed as part of the Oracle
Database installation. With Oracle Database 11g release 2 (11.2), Oracle
ASM is part of an Oracle grid infrastructure installation.

To use Oracle ASM for storing database files, you must have installed
Oracle ASM and created one or more disk groups before performing
the Oracle Database installation.

Database Identifiers

These options include your global database name and system identifier (SID). The SID
is a unique identifier that is used to distinguish this instance from other Oracle
Database instances that you may create later and run concurrently on your system.
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The global database name is the full name of the database that uniquely distinguishes
it from any other database. The global database name is in the form
database_name.database_domain, for example sales.example.com. The
database name portion sales is a simple name you call your database. The database
domain portion example . com specifies the database domain in which the database is
located. Together, the database name and domain form the global database name.

About Advanced Installation

During advanced installations using the Server Class method you are prompted to
make the additional choices listed in this section, and the choices for a typical
installation. The installation process provides default values for every choice.

This guide describes, but does not document, these additional advanced installation
choices. For more information, see Oracle Database Installation Guide for your platform.

= Product Languages

You choose which language the software should use after it is installed. You can
select multiple languages. The default value is English. If you choose a value other
than English, it does not change the language used by the installation.

= Database Configuration Type

You select a template to use when configuring the database. You can choose either
either General Purpose/Transaction Processing or Data Warehousing.

= Database Configuration Options

You can choose how to configure the database created by the installer. You can
select the memory size and management options, the character sets used to store
data, the security options for database access, and whether the sample schemas
should be installed.

To complete the exercises in this guide and related course material, you must
install the sample schemas. This data is also used in most examples throughout
Oracle Database documentation. Oracle recommends that you install the sample
schemas.

This choice is a configuration option only during advanced installation. Sample
schemas are installed by default during typical or Desktop class installations.

= Database Management Options

You specify whether to manage your database centrally or locally using Oracle
Enterprise Manager. Central management enables you to manage multiple targets,
such as databases and application servers, using a single interface. Using local
management you can manage only a single database instance at a time.

To use central management, you must have an Oracle Enterprise Management
agent on each host, or computer that has Oracle Database software installed on it.
These agents are responsible for monitoring all components on that host. If an
agent is not found on the local host, then this option is disabled during
installation.

If you are setting up a single database for the first time, then it is recommended
that you configure local management with Oracle Enterprise Manager, which is
the default. You can later install additional databases and configure central
management using Enterprise Manager.

= Recovery Options
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You specify whether automated backups should be configured for the database. If
you choose this option, you must specify whether the recovery area should be
stored on the local file system or in an Oracle ASM disk group. You must also
specify the operating system credentials the backup job uses when performing
backups.

Note: To use Oracle ASM for recovery area storage, you must have
installed Oracle ASM as part of an Oracle grid infrastructure
installation and created one or more disk groups before performing
the Oracle Database installation.

s Schema Passwords

When you create a database, certain administrative user accounts are created
automatically. You are prompted to enter the passwords for the SYS, SYSTEM,
SYSMAN, and DBSNMP accounts, which enable you to manage and administer the
database. You can use the same password for each account, or specify passwords
for each account individually. If you do not enter a secure password, you will
receive a warning message during installation.

= Operating System Groups

Administrative access to the database is granted by membership in certain
operating system groups. You can choose the operating system group to be used
for SYSDBA access (typically dba) and SYSOPER access (typically oper).

The SYSDBA group identifies operating system user accounts that have database
administrative privileges and can log in with SYSDBA access. The SYSOPER
group is an optional group for users that should have limited database
administrative privileges. See "SYSDBA and SYSOPER System Privileges" on
page 7-5 for more information about these groups and privileges.

Installing Oracle Database Software

This section briefly describes the steps for a desktop-class installation. Most steps are
common to all platforms and involve running the Oracle Universal Installer.
Platform-specific steps are noted. For further assistance, consult the online Help or the
Oracle Database Installation Guide for your platform.

Note: The following steps describe the Oracle Universal Installer
workflow for a host computer that has no previous Oracle software
installed. If your host computer has Oracle software installed, then
you may see a different workflow.

To perform a basic installation:

1. Log on to your computer as a member of the administrative group that is
authorized to install Oracle Database software and to create and run the database.

Refer to your operating system-specific documentation or contact your system
administrator to determine whether you have the necessary privileges and
permissions to install new software.

2. Do one of the following;:

= If you are installing from distribution media, then insert the distribution
media for the database into your computer.
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The Autorun feature opens the Select a Product to Install window
automatically.

s If you downloaded the installation software from the Oracle Web site, then
follow the instructions on the site to run the Oracle Universal Installer. Or, see
the Oracle Database Installation Guide for your platform.

The first window that appears is the Configure Security Updates window. To
receive notifications about security issues via e-mail, enter your e-mail address in
the Email text field. To receive security updates from My Oracle Support, enter the
e-mail address registered with My Oracle Support, select the I wish to receive
security updates... option, and enter your My Oracle Support password.

Click Next to continue.
The Select Installation Option window appears.

Choose the Create and configure a database option. Or, you also have the option
of choosing to only install the database software, but then you must create a
database in an additional step after the software is installed. If you are currently
using a previous version of Oracle Database, choose Upgrade an existing database.
After you have chosen an option, click Next.

The System Class window appears.
Choose Desktop Class.

You can choose the Server Class option to customize your installation. For
example, you use this method to configure Oracle Automatic Storage Management
for your database, install the Sample Schemas, or configure automated backups.
Selecting this option guides you through a series of installation steps that are not
documented in this guide. For more information about the advanced choices, see
"About Advanced Installation" on page 2-5. Also see Oracle Database Installation
Guide for your platform.

Click Next.

The Typical Install Configuration window appears.
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PN
Typical Install Configuration ||:' E J-' ORACI—E 11
» ) DATABASE
Perform full Database installation with basic configuration.
A Oracle bage: [funljappforacle [=] | Browse |
i System Class _—
T Software Jocation: |,."uDll."appl."oracIel."productfll.Z.Dfdbhome_l [~] | Browse |
o] Typical Installation —
+ Prerequisite Checks Datahaze file location: |fu01fappf0raclef0radata | | Browse |
T Database gdition: |Enterprise Edition (3.94C8 =]
I Character Set: | Defaul (WESMSWINLZ5Z) + |
) OSDEA Group: [aba |
Global database name: |0rc|.examp|e.com |
Administrative password: | |
Confirm Password: | |
Help | | = Back || Mext = | Cancel

6. Provide the following configuration details for the database:

= Oracle Base Location— The Oracle base directory helps to facilitate the
organization of multiple Oracle software installations. See the Oracle Database
Installation Guide for your platform for more information about
ORACLE_BASE.

If you did not set the ORACLE_BASE environment variable before starting
OUI, then the Oracle base directory is created in an app/username/directory
on the first existing and writable directory from /u01 through /u09 for UNIX
and Linux systems, or on the disk drive with the most available space for
Windows systems. If /u01 through /u09 does not exist on the UNIX or Linux
system, then the default location is user_home_directory/app/
username.

You can click Browse to find the directory you want to act as the Oracle base
directory.

= Software Location—The software location is the Oracle home for your
database. You must specify a new Oracle home directory for each new
installation of Oracle Database software. By default, the Oracle home directory
is a subdirectory of the Oracle base directory.

You can click Browse to find the directory where you want to install the
Oracle Database software.

s Database File Location—The database file location is the location where Oracle
Database files are stored. By default, this location is Oracle_base/oradata.
You can click Browse to select a different location.
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»  Database Edition—Select either Enterprise Edition, Standard Edition,
Standard Edition One, or Personal Edition (Microsoft Windows platforms
only). See "Installation Type" on page 2-3.

s Character Set—Choose the character set to use to store the data within the
database. You can choose between the Default, which is based on the
operating system language settings, or Unicode.

s OSDBA Group (Linux and UNIX platforms only)—Specify the operating
system DBA group. Host computer users in this group have administrative
privileges on the database. This group is typically named dba. Refer to Oracle
Database Installation Guide for Linux or for your UNIX platform for more
details.

s Global Database Name—Enter the fully qualified global database name. See
"Installation Type" on page 2-3 for more on global database name.

= Administrative Password—Specify the initial password for the SYS, SYSTEM,
SYSMAN, and DBSNMP administrator accounts. If the password you choose is
not a secure password, a warning message will be displayed.

After you enter the required information, click Next.

If Oracle software has not previously been installed on this server, then the Create
Inventory window appears. If this is not the first installation attempt on this
server, then the Perform Prerequisite Checks window appears.

For first time installations on Linux and UNIX operating systems only, specify a
directory for installation files and the name of an operating system group that has
write permissions for that directory.

If this is the first time you are installing any Oracle software on this computer, then
the Create Inventory Directory window appears. You must specify a local
directory for the inventory, which OUI uses to keep track of all Oracle software
installed on the computer. This information is used while applying patches or
upgrading an existing installation, and while deinstalling Oracle software. Note
that this directory is different from the Oracle home directory. The recommended
value for the inventory directory is Oracle_base/../oraInventory, or one
level above the Oracle base directory, in the oraInventory subdirectory. If your
Oracle base directory is /u01/app/oracle, then the Oracle inventory directory
defaultsto /u0l/app/oralnventory.

In this window you can also specify the operating system group that has write
permissions on the inventory directory. This prevents other users from writing
over the Oracle product installation files. Typically the oinstall group is
selected.

After you enter a directory path and optionally specify an operating system group,
click Next to continue.

The Perform Prerequisite Checks window appears.
If any checks failed, then take corrective actions.

OUI performs several environment checks and indicates whether the check was a
success, or resulted in a warning or failure. Details of the checks are provided in
the displayed window. The installation can proceed only when all checks have a
status of either Succeeded or Warning. If any of the environment checks failed,
then they must be resolved manually. See "Checking Prerequisites” on page 2-2 for
more information.
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10.

11.
12.

13.

If all the prerequisite checks passed, or after you click Next, the Summary window
appears,

Review the installation summary, then click Finish to start the installation.

The Install window appears, showing the installation progress. After the
installation phase, the Configuration Assistants window appears. This window
lists the configuration assistants that are started automatically. If you chose to
create a starter database, then Database Configuration Assistant starts
automatically in a separate window.

After database creation, a window is displayed that summarizes the database
creation.

(Optional) Click Password Management to unlock user accounts to make the
accounts accessible to users.

The sYS and SYSTEM accounts are unlocked by default.
Click OK to continue the installation.
For Linux and UNIX operating systems only, run the specified scripts, then click OK.

In the Execute Configuration Scripts window, you are prompted to open a new
terminal window, and to run scripts as the root user. After you run the scripts,
return to this window and click OK.

Make note of the information in the Finish window, then click Close to exit OUI

Your installation and database creation is now complete. The Finish window
displays one or more important URLs, including one for the Oracle Enterprise
Manager Database Control console. (The console is the user interface—the Web
application—portion of Oracle Enterprise Manager Database Control.)

You use Oracle Enterprise Manager Database Control to perform common
database administration tasks. The URL and port information for Database
Control can be found after installation in the Oracle_home/install/
portlist.ini file.

You can access this URL with your browser and log in as the SYS user with the
associated password, and connect as SYSDBA. See Chapter 3, "Getting Started with
Database Administration" for more information about using Database Control.

Creating and Managing a Database with DBCA

Unless you specified that only the Oracle Database software should be installed,
Oracle Universal Installer automatically runs Database Configuration Assistant
(DBCA) after software installation is complete. DBCA then creates a database using
the information you provided. If you do not create a starter database and later want to
create one, or to create additional databases, use DBCA.

Note: With Oracle Database, you typically have a single database
that hosts multiple applications. You do not need multiple databases
to run different applications. Instead, you separate the objects that
support each different application into different schemas in the same
database. However, there may be situations in which you want to
create multiple Oracle databases on the same host computer. When
you do this with DBCA, the new databases typically use the same
Oracle home directory as the first database, but store database data
files separately from those of the first database.
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DBCA also enables you to modify a database configuration, delete a database, and
more. This section describes the following DBCA tasks:

Starting DBCA

Creating a Database Using DBCA

Changing the Configuration of a Database Using DBCA
Deleting a Database Using DBCA

Managing Templates with DBCA

Online Help is available by clicking Help. It provides information that guides you in
selecting configuration options.

Starting DBCA

Follow the steps in this section to start DBCA.

Note: If you choose to create a starter database while installing the
Oracle Database software, then OUI automatically starts DBCA.

To start DBCA:

1.

3.

Log on to your computer as a member of the administrative group that is
authorized to install Oracle Database software and to create and run the database.

Do one of the following:

s To start DBCA on a Microsoft Windows operating system, click Start, select
Programs (or All Programs), then Oracle - HOME_NAME, then
Configuration and Migration Tools, and then Database Configuration
Assistant.

s To start DBCA on UNIX or Linux, or at the command-line prompt on the
Windows operating system, enter the following command:

dbca

The dbca utility is typically located in the ORACLE_HOME/bin directory.

Click Next to bypass the Welcome window.

Creating a Database Using DBCA

DBCA enables you to create an Oracle database by following a step-by-step guided
workflow.

To create a database using DBCA:

1.
2.

Start DBCA as described in "Starting DBCA" on page 2-11.

In the Operations window, select Create a Database and click Next to start the
guided workflow for creating a database. The workflow requests your input in the
following windows:

Step 2 - Database Templates
Step 3 - Database Identification
Step 4 - Management Options
Step 5 - Database Credentials
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= Step 6 - Database File Locations

»  Step 7 - Recovery Configuration
= Step 8 - Database Content

= Step 9 - Initialization Parameters
= Step 10 - Database Storage

= Step 11 - Creation Options

The following sections provide details on each window. Most windows provide
default settings.

Step 2 - Database Templates

This window enables you to select the type of database to create. You can use DBCA to
create a database from templates supplied by Oracle or from templates that you create.
The templates contain settings optimized for a particular type of workload.

Oracle ships templates for the following two workload types:
= General purpose or transaction processing
= Data warehouse

Click Show Details to see the configuration for each type of database. Select the
template suited to the type of workload your database will support. If you are not sure
which to choose, then select the default General Purpose or Transaction Processing
template.

For more complex environments, you can select the Custom Database option. This
option does not use templates and results in a more extensive interview, which means
that it takes longer to create your database.

For more information about using database templates, see "Managing Templates with
DBCA" on page 2-19.

Step 3 - Database Identification

In the Global Database Name field, enter the database name in the form
database_name.domain_name.

In the SID field, enter the system identifier. The SID defaults to the database name and
uniquely identifies the instance that runs the database.

Step 4 - Management Options

Use this window to set up your database so it can be managed with Oracle Enterprise
Manager. Oracle Enterprise Manager provides Web-based management tools for
individual databases, and central management tools for managing your entire Oracle
environment.

Select Configure Enterprise Manager to use Enterprise Manager. Then, select one
option:

»  If the Oracle Management Agent is installed on your host computer, then you can
choose central management by selecting Register with Grid Control for
centralized management and then selecting the Management Service.

= To manage your database locally, select Configure Database Control for local
management. You can then optionally configure e-mail notification of database
alerts or a daily backup of the database.
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Step 5 - Database Credentials

In this window, specify the passwords for the administrative accounts such as SYS and
SYSTEM.

Step 6 - Database File Locations

In this window, specify the type of storage you would like your database to use. For
more information, see "About Advanced Installation" on page 2-5.

Then specify the locations for the Oracle database files. Select one of the following
options:

= Use Database File Locations from Template—This option instructs DBCA to use
the directory information as specified in the template. Later, you can make
modifications to database file names and locations.

s Use Common Location for All Database Files—This option requires you to
specify a new directory for the Oracle home. All the database files are created in
this location. Later, you can make modifications to database file names and
locations.

= Use Oracle Managed Files—This option instructs Oracle Database to directly
manage operating system files comprising an Oracle database. You specify the
default location, called a database area, for all your files. Oracle Database
thereafter automatically creates and deletes files in this location, as required. You
can also create multiple copies of your redo and online log files by selecting
Multiplex Redo Logs and Control Files. To learn more about online redo log files
and control files, see Chapter 9, "Performing Backup and Recovery".

Selecting this option enables you to delegate the complete management of
database files to the database. You no longer have to specify the file names, their
location, or their sizes.

Step 7 - Recovery Configuration

When you create a new database, it is important to configure the database so you can
recover your data if a system failure occurs. Online redo log files contain a record of
changes that were made to data files. Online redo log files are stored in online redo log
groups. You must have at least two online redo log groups for your database. After the
online redo log files in a group have filled up, the log writer process (LGWR) switches
the writing of redo records to a new online redo log group. Oracle Database can
automatically save the inactive group of online redo log files to one or more offline
destinations, known collectively as the archived redo log (also called the archive log).
The process of turning online redo log files into archived redo log files is called
archiving.

Archiving can be performed only if the database is running in ARCHIVELOG mode. A
group of online redo log files cannot be reused by the log writer (LGWR) process until
the group is archived. If the database is running in NOARCHIVELOG mode, then when a
group becomes inactive after the LGWR process switches to a new group, the inactive
group is available for immediate reuse by the LGWR process.

The NOARCHIVELOG mode protects a database from instance failure but not from
media failure. Only the most recent changes made to the database, which are stored in
the online redo log files, are available for instance recovery. To restore a database
operating in NOARCHIVELOG mode, you can use only entire database backups taken
while the database is closed. Therefore, if you operate a database in NOARCHIVELOG
mode, then back up the entire database at regular, frequent intervals.

The archiving of online redo log files has the following advantages:
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= A database backup, with online and archived redo log files, guarantees that you
can recover all committed transactions if the operating system or hardware fails.

= You can recover the database using a backup that was taken while the database
was open and being used, if you have a copy of the archived log files that were
written while the database was being backed up.

= You can perform online tablespace backups, and use these backups to restore a
tablespace following media failure.

= You can keep a standby database current with its original database by
continuously applying the original archived redo log files to the standby database.

Before you can archive the online redo log files, you must determine the destination to
which you want to archive. Oracle recommends that the archive log be stored in a fast
recovery area because it can simplify backup and recovery operations for your
database. A fast recovery area is a location in which Oracle Database can store and
manage files related to backup and recovery. It is distinct from the database area,
which is a location for the current database files (data files, control files, and online
redo log files).

When creating your database, you can select the following options:

= Specify Fast Recovery Area—Select this option to specify a backup and recovery
area and its directory location and size. You can use variables to identify standard
locations.

s Enable Archiving—Select this option to enable the archiving of database online
redo log files, which can be used to recover a database. Selecting this option is the
same as enabling Archive Log Mode in Oracle Enterprise Manager Database
Control or running the database in ARCHIVELOG mode.

Oracle recommends you select Enable Archiving. Selecting this option provides
better protection for your database for software or hardware failure. If you do not
select this option now, then you can enable ARCHIVELOG mode later. See
"Configuring Your Database for Basic Backup and Recovery" on page 9-4.

Step 8 - Database Content

When you create your database, you can load it with data using either of the following
methods:

= Sample Schemas—Select Sample Schemas to include the Sample Schemas
(EXAMPLE) tablespace in your database. Oracle guides and educational materials
contain examples based upon the Sample Schemas. Oracle recommends that you
include them in your database.

s Custom Scripts—In the Custom Scripts subpage, optionally specify one or more
SQL scripts to run after your database is created. Scripts are useful for performing
postinstallation tasks, such as loading custom schemas. Note that if you choose to
run scripts after installation, then your scripts must include a connection string
that identifies the database. Click Help for more information.

Step 9 - Initialization Parameters

The links in this window provide access to additional windows that enable you to
change the default initialization parameter settings. These parameters fall into the
following categories:

= Memory

s Sizing
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Character Sets

Connection Mode

You can also click the All Initialization Parameters button at the bottom of the
window to display a list of all the database initialization parameters and their current
settings.

Memory Use this window to set the initialization parameters that control how the
database manages its memory. You can choose from the following methods for
memory management:

Typical—This method requires little configuration, and allocates memory as a
percentage of total overall physical system memory. Select Typical and enter a
percentage value. Click Show Memory Distribution to see how much memory
DBCA assigns to the System Global Area (SGA) and the aggregate Program Global
Area (PGA). With this setting, the system automatically tunes many of the
memory components of the SGA, and allocates memory to individual PGAs as
needed. The system can also dynamically decrease or increase the total amount of
memory allocated to the SGA or aggregate PGA, depending on processing
demands. The total memory used for the database instance never exceeds the
amount you specify. This automatic memory tuning for the instance is known as
automatic memory management. To learn more about PGA and SGA, see "About
Instance Memory Structure” on page 5-4.

Custom—This method requires more configuration than the Typical option, but
gives you more control over how the database instance uses system memory. This
option is meant for more experienced database administrators. You can directly
specify memory sizes for the SGA and aggregate PGA and their substructures,
such as the shared pool and buffer cache.

Select one of the following options for customized memory management:

- Automatic Shared Memory Management to allocate specific amounts of
memory to the SGA and aggregate PGA. With this setting, automatic shared
memory management is enabled for the SGA, and memory is allocated to the
individual PGAs as needed.

- Manual Shared Memory Management to enter specific values for each SGA
component and the aggregate PGA. This disables automatic shared memory
management and enables you to determine how the SGA memory is
distributed among the SGA memory components.

See Also:

»  Chapter 5, "Managing the Oracle Instance" for more information
about memory management options

Sizing In this tab, you specify the smallest block size and the maximum number of
operating system user processes that can simultaneously connect to the database.

Block Size—Use this list to select the block size, or accept the default. Oracle
Database data is stored in data blocks of the size specified. One data block
corresponds to a specific number of bytes of physical space on disk. Selecting a
block size other than the default 8 kilobytes (KB) value requires advanced
knowledge and should be done only when absolutely required.

While using predefined templates, this list is not enabled because the database will
be created with the default block size of 8 KB. While using the custom option, you
can change the block size.
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= Processes—In this field, specify the maximum number of processes that can
simultaneously connect to the database. Enter a number or accept the default
value of 150. The default value for this parameter is appropriate for many
environments. The value you select should allow for all background processes,
user processes, and parallel execution processes.

Character Sets Use this tab to define the character sets used by your database.
Character sets are the encoding schemes used to display characters on your computer
screen. The character set determines what languages can be represented in the
database.

Oracle recommends using Unicode (AL32UTES8) as the database character set.
AL32UTF8 is Oracle's name for the UTF-8 encoding of the Unicode standard. The
Unicode standard is the universal character set that supports most of the currently
spoken languages of the world. The use of the Unicode standard is indispensable for
any multilingual technology, including database processing.

After a database is created and accumulates production data, changing the database
character set is a time consuming and complex project. Therefore, it is very important
to select the right character set at installation time. Even if the database does not
currently store multilingual data but is expected to store multilingual data within a
few years, the choice of AL32UTES for the database character set is usually the only
good decision.

Even so, the default character set used by Oracle Universal Installer (OUI) and
Database Configuration Assistant (DBCA) for the UNIX, Linux, and Microsoft
Windows platforms is not AL32UTF8, but a Microsoft Windows character set known
as an ANSI code page. The particular character set is selected based on the current
language (locale) of the operating system session that started OUI or DBCA. If the
language is American English or a Western European language, then the default
character set is WESMSWIN1252. Each Microsoft Windows ANSI Code Page can store
data from only one language or a limited group of languages, such as only Western
European, or only Eastern European, or only Japanese.

A Microsoft Windows character set is the default even for databases created on UNIX
and Linux platforms because Microsoft Windows is the prevalent platform for client
workstations. Oracle Client libraries automatically perform the necessary character set
conversion between the database character set and the character sets used by
non-Windows client applications.

You may also choose to use any other character set from the presented list of character
sets. You can use this option to select a particular character set required by an
application vendor, or choose a particular character set that is the common character
set used by all clients connecting to this database.

Because AL32UTF8 is a multibyte character set, database operations on character data
may be slightly slower when compared to single-byte database character sets, such as
WESMSWIN1252. Storage space requirements for text in most languages that use
characters outside of the ASCII repertoire are higher in AL32UTEF8 compared to legacy
character sets supporting the language. Note that the increase in storage space
concerns only character data and only data that is not in English. The universality and
flexibility of Unicode usually outweighs these additional costs.

= Database Character Set—In this section, select one of the following options:

—  Use the Default—Select this option to select only the language currently used
by the operating system for all your database users and database applications.

— Use Unicode (AL32UTF8)—Select this option to support multiple languages
for your database users and database applications.
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— Choose from the list of character sets—Select this option if you want Oracle
Database to use a character set other than the default character set used by the
operating system.

Note: AL32UTFS8 is a variable-width multibyte character set.
Applications connecting to a database that uses AL32UTEFS for
character data processing must be correctly programmed to work with
such character sets. Always verify the character set requirements of
the applications that use the database. Contact the application vendor
and ask for a Unicode-capable version, if your current application
version does not support the Unicode standard.

National Character Set—In this list, select a character set or accept the default.
The national character set, also called NCHAR character set, is the character set used
to store and process data of data types NVARCHAR2, NCHAR, and NCLOB. These
data types allow storing of Unicode characters in a database that does not have a
Unicode database character set. Unless installation requirements of any of your
applications specify otherwise, accept the default value of AL16UTF16 as the
national character set.

Note: Although this character set is called "national," after the SQL
standard (ISO/IEC 9075), it is not better suited to support globalized
applications than the database character set. Because working with
national character set data requires additional API calls in client
applications, and because national character set data is not supported
by some database components, such as Oracle Text, Oracle
recommends that multilingual applications use VARCHAR2, CHAR, and
CLOB data types and an Oracle database with the database character
set AL32UTF8.

Default Language—In this list, select a default database language or accept the
default. The default language determines how the database supports
locale-sensitive information such as day and month abbreviations, default sorting
sequence for character data, and reading direction (left to right or right to left).

Default Territory—In this list, select the name of the territory whose conventions
are to be followed for day and week numbering or accept the default. The default
territory also establishes the default date format, the default decimal character and
group separator, and the default International Standardization Organization (ISO)
and local currency symbols. For example, in the United Kingdom, the default date
format is DD-MON-YYYY, where DD is the day of the month (1-31), MON is the
abbreviated name of the month, and YYYY is the 4-digit year.

Connection Mode Use this window to select the database mode. You can run the
database in either of the following modes:

Dedicated Server Mode—This mode allows a dedicated server process for each
user process. Select this option when the number of total clients is expected to be
small, for example, 50 or fewer. You might also choose this option when database
clients typically make persistent, long-running requests to the database. By
default, the database is configured for dedicated server processes.

Shared Server Mode—This mode allows several client connections to share a
database-allocated pool of resources. Use this mode in configurations in which
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client load is expected to cause a strain on memory and other system resources. If
you choose shared server mode, then you must indicate the number of server
processes you want to create when a database instance is started. For more
information about setting this parameter, click Help.

Step 10 - Database Storage

In this window, a navigation tree displays the storage structure of your database
(control files, data files, online redo log groups, and so forth). If you are not satisfied
with the storage structure or parameters, then you can make changes.

Note that if you selected a preconfigured template for a database, then you cannot add
or remove control files, data files, or undo segments.

Step 11 - Creation Options

In this window, select any of the following options for creating the database:
»  Create Database—Select this option to create your database now.

= Save as a Database Template—Select this option to save the database definition as
a template to use at a later time.

= Generate Database Creation Scripts—Select this option to generate a SQL
database creation script that you can run at a later time.

After you make your choice, click Finish. A confirmation window appears after a
short period. Review the Create Database Summary information, then click OK to
proceed.

Changing the Configuration of a Database Using DBCA

You can use DBCA to change the configuration of an existing database. For example,
you can:

= Register the database with Grid Control

s Configure Database Control alert notification via e-mail

= Enable daily disk backups to the recovery area

= Change default security settings

s Change server mode from dedicated to shared, or the reverse

= Add database options that were not previously configured (for example, Oracle
Label Security or Oracle OLAP)

To change the configuration of a database using DBCA:
1. Start DBCA as described in "Starting DBCA" on page 2-11.

2. In the Operations window, select Configure Database Options and click Next.

3. Follow the instructions in the DBCA guided workflow.

Deleting a Database Using DBCA

You can also use DBCA to delete a database. When DBCA deletes a database, it shuts
down the database instance and then deletes all database files. On the Windows
platform, it also deletes associated Windows services.
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To delete a database using DBCA:
1. Start DBCA as described in "Starting DBCA" on page 2-11.

2. In the Operations window, select Delete a Database and click Next.

3. Select the database to delete and click Finish.

Managing Templates with DBCA

DBCA templates are XML files that contain information required to create a database.
Templates are used in DBCA to create new databases and duplicate existing databases.
The information in templates includes database options, initialization parameters, and
storage attributes (for data files, tablespaces, control files, and online redo log files).

Templates can be used just like scripts, but they are more powerful than scripts
because you have the option of duplicating a database. Duplication saves time because
you copy the files of an existing database, referred to as a seed database, to the correct
locations.

Templates are stored in the following directory:

ORACLE_HOME/assistants/dbca/templates

Advantages of Using Templates
Using templates has the following advantages:

= Time saving. If you use a template, then you do not have to define the database.

= Easy duplication. By creating a template containing your database settings, you
can easily create a duplicate database without specifying parameters twice.

= Easy editing. You can quickly change database options from the template settings.

= Easy sharing. Templates can be copied from one computer to another.

Types of Templates
Templates are divided into the following types:

= Seed templates
= Nonseed templates

The characteristics of each are shown in Table 2-1.
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Table 2-1 DBCA Template Types

File Includes
Type Extension Data Files Database Structure

Seed .dbc Yes This type of template contains both the structure and the physical data
files of an existing database, referred to as the seed database. Your new
database starts as a copy of the seed database, and requires only the
following changes:

= Name of the database

»  Destination of the data files

= Number of control files

= Number of online redo log groups
= Initialization parameters

Other changes can be made after database creation using custom scripts
that can be invoked by DBCA, command-line SQL statements, or Oracle
Enterprise Manager Database Control.

The data files for the seed database are stored in compressed RMAN
backup format in a file with a .dfb extension. The seed database control
file is stored in a file with .ctl extension. (This file is needed only when
storing data files in Oracle Automatic Storage Management (Oracle
ASM) disk groups or as Oracle Managed Files.) The .dbc file contains the
location of the seed database data files and contains the source database
name used to mount the control file.

Nonseed .dbt No This type of template is used to create a new database. It contains the
characteristics of the database to be created. Nonseed templates are more
flexible than their seed counterparts because all data files and online redo
log files are created to your specification, and names, sizes, and other
attributes can be changed as required.

DBCA Templates Provided by Oracle

Oracle provides the templates shown in Table 2-2.

Table 2-2 Oracle-Provided DBCA Templates and Their Corresponding Workloads

Template Workload

Data warehouse Users perform numerous, complex queries that process large
volumes of data. Response time, accuracy, and availability are key
issues.

These queries (SELECT statements) range from a fetch of a few
records to queries that sort thousands of records from many different
tables.

General Purpose or Many concurrent users perform numerous transactions that require
Transaction processing rapid access to data. Availability, speed, concurrency, and
recoverability are key issues.

Transactions consist of reading (SELECT statements), writing
(INSERT and UPDATE statements), and deleting (DELETE
statements) data in database tables.

Custom database This template allows you maximum flexibility in defining a database
because you can change any of the settings for the database being
created.

Creating Templates Using DBCA

Follow the instructions in this section to create your own templates.
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To create templates:

1.
2.
3.

Start DBCA as described in "Starting DBCA" on page 2-11.
In the Operations window, select Manage Templates and click Next.

In the Template Management window, select Create a database template and one
of the following options, and click Next.

= From an existing template

Using an existing template, you can create a new template based on the
predefined template settings. You can add or change any template settings
such as initialization parameters, storage parameters, or whether to use
custom scripts.

= From an existing database (structure only)

You can create a new template that contains structural information from an
existing database, including database options, tablespaces, data files, and
initialization parameters. User-defined schemas and their data will not be part
of the created template. The source database can be either local or remote.
Select this option when you want the new database to be structurally similar
to the source database, but not contain the same data.

= From an existing database (structure as well as data)

You can create a new template that has both the structural information and
physical data files of an existing database. Databases created using such a
template are identical to the source database. User-defined schemas and their
data will be part of the created template. The source database must be local.
Select this option when you want a template from which you can create an
exact replica of the source database.

When creating templates from existing databases, you can translate file paths into
Optimal Flexible Architecture (OFA) or maintain existing file paths. OFA is a set of
file naming and placement guidelines for Oracle software and databases. Using
OFA is recommended if the target computer on which you plan to create a
database using the template has a different directory structure than computer on
which the template was defined. Standard file paths can be used if the target
computer has a directory structure that is similar to the directory structure on the
source computer.

Follow the instructions in the DBCA guided workflow to create your template.

Deleting Templates

When you delete a template, it is no longer available to create a new database or a new
template.

To delete a template:

1.
2.
3.

Start DBCA as described in "Starting DBCA" on page 2-11.
In the Operations window, select Manage Templates and click Next.

In the Template Management window, select Delete a database template and click
Next.

Select the template to delete and click Finish.
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Installation: Oracle By Example Series

Oracle By Example (OBE) has a series on the Oracle Database 2 Day DBA guide. This
OBE steps you through the tasks in this chapter and includes annotated screenshots.

To view the Installation OBE, in your browser, enter the following URL:

http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/
11lg/r2/2day_dba/install/install.htm
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Getting Started with Database
Administration

This chapter provides a brief roadmap for administering your database. It introduces
you to Oracle Enterprise Manager Database Control (Database Control), the
Web-based interface for managing an Oracle database.

This chapter contains the following sections:

Managing Your Database: A Roadmap

Introduction to Oracle Enterprise Manager Database Control

Starting and Stopping the Database Control Console Process

Accessing the Database Home Page

Granting Access to Database Control for Nonadministrative Users
Creating Database Control Administrative Users

Setting Database Control Preferences

Administering the Database with SQL-Based Management Tools

Getting Started with Oracle Enterprise Manager: Oracle By Example Series

Managing Your Database: A Roadmap

This section provides an overview of the tasks involved in managing an Oracle
database instance. Each chapter in this guide describes a different task in detail.

To manage your Oracle database:

1.

Start the database instance.

After the installation, your instance is started and your database is open. In the
future, there will be times, perhaps for doing database maintenance or because of
a power or media failure, that you shut down your database instance and later
restart it.

See "Shutting Down and Starting Up the Oracle Instance” on page 5-8.

Optionally, configure the network environment to enable clients to connect to your
database.

See Chapter 4, "Configuring the Network Environment".

Review your database storage structures: tablespaces and data files, online redo
log files, and control files. Create or modify storage structures as needed.
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See Chapter 6, "Managing Database Storage Structures".
4. Review memory allocation and adjust as needed.
See "Managing Memory" on page 5-13.

5. Review, unlock, and reset passwords for predefined database users as needed.
Create new users, and assign privileges and roles to them.

See Chapter 7, "Administering User Accounts and Security".

6. Create the necessary schema objects, including tables, views, and indexes.
Populate the tables with data.

See Chapter 8, "Managing Schema Objects".

7. Create or review the backup strategy for the database and back up the database.
See Chapter 9, "Performing Backup and Recovery".

8. Enable archiving of online redo log files, if not already done.
See "Configuring Recovery Settings" on page 9-6.

9. Monitor database performance, diagnose performance problems, and tune the
database as necessary.

See Chapter 10, "Monitoring and Tuning the Database".

10. Investigate, gather diagnostic data for, and report to Oracle Support Services any
critical database errors.

See Chapter 11, "Investigating, Reporting, and Resolving Problems".
11. Keep Oracle Database software up-to-date with the latest releases.

See Chapter 12, "Managing Oracle Database Software".

Introduction to Oracle Enterprise Manager Database Control

Oracle Enterprise Manager Database Control (Database Control) is the primary tool
for managing your Oracle database. It is installed with the database.

Using Database Control, you can perform administrative tasks such as creating
schema objects (tables, views, indexes, and so on), managing user security, managing
database memory and storage, backing up and recovering your database, and
importing and exporting data. You can also view performance and status information
about your database.

Database Home Page

The main page for database administration is the Database Home page. This is the
page that loads when you log in to Database Control. See "Accessing the Database
Home Page" on page 3-5.

Online Help

You can access context-sensitive online help by clicking the Help link displayed at the
top of every page. On any help page, click Contents for links to all help topics. A
search facility enables you to search the contents of online help.

Navigation
Navigational features of Database Control include the following:
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Subpage links at the top of the page. These links take you to the various Database
Control subpages that organize management tasks into distinct categories. For
example, you click Availability to perform tasks associated with backing up and
recovering your data.

Database Instance: orcl

Home Perormance Availability Servar Scherna Data Movernent Software and Support

Drill-down links that provide increasing levels of detail.

Host dbhost.example.com

Listener LISTEMER dbhost.example.com
ASM +45M dbhost.example.com

For example, clicking the link next to the label Host provides additional details
about the computer on which the database runs.

Suggested related links for more information.

Related Links

ACCEsS Add Exadata Cell Targets Advisor Central

Alert History Alert Log Contents All bdetrics

Baseling Metric Thresholds Blackouts Etd SOL History

Jobs Metric and Policy Settings Wietric Collection Errors
Maonitoring Configuration Monitor in Mermory Access Palicy Groups
Scheduler Central Mode Target Properties
Uszer-Defined Metrics Sl Worksheet

Configuring the Operating System Environment Variables

Before using certain tools that access the Oracle database, such as SQL*Plus, you must
configure environment variables for your operating system. These environment
variables are used by Oracle Database to determine the database instance to which the
tool should connect.

To configure operating system environment variables for your database instance
on Linux and UNIX systems:

1.
2.

Open an operating system command window.

Ensure that the environment variables ORACLE_HOME and ORACLE_SID are set
properly. The commands to use to set these environment variables depend on the
shell you use to interface with the operating system. For example:

s (bash or ksh) export ORACLE_SID=orcl
s (cshortcsh) setenv ORACLE_SID=orcl

You can set these with the scripts coraenv (for the C shell) and oraenv (for other
shells). These scripts are typically located in the /usr/local/bin directory.

Ensure that the SORACLE_HOME /bin directory is in your PATH environment
variable.

You can also edit the profile file for your default shell in the home directory of the
software owner, for example /home/oracle, so that these environment variables
are set every time you log in as that user.
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To configure operating system environment variables for your database instance
on Windows systems:

1.  Open an operating system command window.

2. Use either regedit or the Oracle Administration Assistant for Windows to make
sure the ORACLE_HOME and ORACLE_SID parameters are set to the correct values
in the HKEY_LOCAL_MACHINE\ SOFTWARE\ORACLE\KEY_HOME_NAME registry
subkey.

3. Ensure that the $ORACLE_HOME%\bin directory is in your PATH environment
variable. At a command prompt, use a command similar to the following:

set PATH=%ORACLE_HOME%\bin; $PATH%

See Also:

»  Oracle Database Administrator’s Reference for Linux and UNIX-Based
Operating Systems for more information about setting environment
variables

»  Oracle Database Platform Guide for Microsoft Windows for details on
modifying the registry entries

Starting and Stopping the Database Control Console Process

To access Oracle Enterprise Manager Database Control (Database Control) from a
browser, the Database Control console process dbconsole must be running on the
database host computer. The dbconsole process is automatically started after
installation. However, if the system must be restarted, you can start the dbconsole
process manually at the command line or start it as a service in Windows. You can also
run commands to stop the dbconsole process or view its status. If the dbconsole
process is stopped, then it must be manually restarted before you use Database
Control.

To start or stop, or to view the status of the dbconsole process from the
command line:

1. Configure the operating system environment variables, as described in
"Configuring the Operating System Environment Variables".

2. Do one of the following:
» To start the dbconsole process, run the following command:

./emctl start dbconsole

= To stop the dbconsole process, run the following command:

./emctl stop dbconsole

s To view the status of the dbconsole process, run the following command:

./emctl status dbconsole
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Note: If you are prompted to set the ORACLE_UNQNAME environment
variable, then set this variable and run the emct1l command again. Set
the variable to the database unique name (the value of the
DB_UNIQUE_NAME database parameter). A typical value for
DB_UNIQUE_NAME is orcl.

To start or stop dbconsole as a service on Microsoft Windows:

1.

Do one of the following:

s On Windows XP and Windows Server 2003, click Start, and then select
Control Panel.

= On Windows 2000 Server, click Start, select Settings, and then select Control
Panel.

The Control Panel window opens.

Double-click the Administrative Tools icon, and then double-click the Services
icon.

The Services window opens.

Oracle Database services begin with Oracle. The dbconsole service is listed as
OracleDBConsoleOracle_sid, where Oracle_sidis the system identifier
(SID) for your database instance. The status of this process (either started or
stopped) is listed in the Status column.

Double-click the OracleDBConsoleOracle_sid service.

The service properties window opens.

In the Startup Type list, ensure that either Manual or Automatic is selected.
Do one of the following:

s To start dbconsole, click Start, and then click OK.

= To stop dbconsole, click Stop, and then click OK.

Accessing the Database Home Page

The Database Home page is the main database management page in Oracle Enterprise
Manager Database Control (Database Control).

To access the Database Home page:

1.

Ensure that the dbconsole process is running on the database host computer.
See "Starting and Stopping the Database Control Console Process" on page 3-4.
In your Web browser, enter the following URL:

https://hostname:portnumber/em

For example, if you installed the database on a host computer named
comp4?2 . example. com, and the installer indicated that your Enterprise Manager
Console HTTP port number is 1158, then enter the following URL:

https://comp4?2.example.com:1158/em

If you have recently installed Oracle Database, you can determine the port number
for Database Control on Linux and UNIX systems by viewing the

Getting Started with Database Administration 3-5



Accessing the Database Home Page

$ORACLE_HOME/install/portlist.ini file. Otherwise, you can determine
the port number for Database Control by searching for REPOSITORY_URL in the
SORACLE_HOME/Oracle sid/sysman/config/emd.properties file, where
Oracle_sidis the system identifier (SID) for your database instance.

If the database instance is running, then the Login page appears when you access
Database Control. If the database is down and must be restarted, Database Control
displays the Startup/Shutdown and Perform Recovery page.

You must do the following to start the database:

a. Click Startup/Shutdown, enter the host login user name and password, and

then enter the database login user name and password.

For the database user name and password, enter SYS and the password that
you specified during installation.

Click OK to start the database instance, and then in the Confirmation page,
click Yes to start the database in open mode.

Log in to the database with a user account that is authorized to access Database
Control.

This user initially could be SYS or SYSTEM, with the password that you specified
during database installation.

Although the SYSTEM account can be used to perform day-to-day administrative
tasks, Oracle strongly recommends creating a named user account for
administering the Oracle database to enable monitoring of database activity. To
back up, recover, or upgrade the database, you must log in as a SYSDBA user.

Database Control displays the Database Home page.

Database Instance: orcl.example.com

Home Perormance  Awvailahility Server Schema Data tovement Software and Support

age Refreshed Apr 28, 2009 11:35:36 AM PDT | Rafrasn | iew Data| Automatically (BD sec) v

General Host CPU Active Sessions SOL Response Time
Shutdown ) Black Out )
SR LS 100% 2.0 10
Latest
Status Up & LE W ait M Collection
Up Since Apr 25, 2009 12:53:04 AM PDT 50 Other 10 .User 0.5 [seconds)
Instance Mame orcl Mol 10 Reference
Wersion 11.2.0.0.2 25 05 WmcRU Collection
Host dbhost.example.com {seconds)
Listener LISTENER dbhost.example.com 0 0.0 0.0
ASM +ASM dbhost.example.com
Load 025 Paging 0.00 Core Count 2 S0L Response Time (%) 16.43

View All Properties Edit Reference Collection )

Diagnostic Summary
ADDM Findings o

Space Summary
Datahase Size (GB)
Alert Log o ORA- srrors Problem Tablespaces
Active Incidents o Segment Advisor Recornmendations
Key SAL Profiles 1} Policy Violations

High Availability
Consaole
QOracle Restart
Instance Recovery Time (sec) 11
Last Backup

[=T=y
i
=

m o

Dump Area Used (%) B0 Usable Flash Recovery Area (%)
Database Instance Health Flashback Database Logging  Disabled
¥ Alerts
Categary |All | Go) Critical 0 ‘Warning D2
|Seve|ity |Cn|ego|y |N.1me ‘Impnclllulessnge ‘Alell Triggered
3 User Audit Audited User User SYS logged on from clientt. Apr 25,2009 1:19:07
Al
3 Waits by Wait Database Time Spent Metrics "Database Time Spent Waiting (%" is at 63.04316 for  Apr 28, 2009 11:24:06
Class Waiting (%) event class "Other” Al

p-Related Alerts

Policy Violations

Al 7 Critical Rules Yiolated 7

Critical Security Patches0/(Z) Compliance Score (%) 95

The subpage links across the top of the page enable you to access performance,
availability, and other administration pages to manage your database. The features
provided by these pages are discussed in other sections of this documentation.
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The various sections of the Database Home page provide information about the
environment and status of the database. For example, the Alerts and Diagnostic
Summary sections warn you of errors and performance problems that are impacting
the operation of your database. You can click the provided links to see more detail
about the problem areas, and, in some cases, to obtain recommendations for resolving
the problems. These topics are discussed in Chapter 10, "Monitoring and Tuning the
Database".

See Also:

= 'Starting and Stopping the Database Control Console Process" on
page 3-4

»  Oracle Database 2 Day + Security Guide

Granting Access to Database Control for Nonadministrative Users

As a database administrator, you can log in to Oracle Enterprise Manager Database
Control (Database Control) with the SYS or SYSTEM user account to perform
administrative and other tasks. Nonadministrative users may also want to log in to
Database Control. For example, application developers may want to take advantage of
the Database Control interface to create or modify tables, indexes, views, and so on.
You must grant access to Database Control to these users before they can log in.

For nonadministrative users to have access to Database Control, they must be granted
the SELECT_CATALOG_ROLE role. See "Example: Granting Privileges and Roles to a
User Account” on page 7-13.

See Also:

»  Oracle Database 2 Day + Security Guide

Creating Database Control Administrative Users

When you log in to Oracle Enterprise Manager Database Control (Database Control)
using the SYS, SYSTEM, or SYSMAN user accounts, you are logging in as the Database
Control super user. These are the only accounts that are automatically granted the
roles and privileges required to administer Database Control itself. Examples of
Database Control administration tasks include the following;:

s Creating other Database Control administrators
s Configuring e-mail and other notification methods
See "Setting Up Direct Alert Notification" on page 10-11.

»  Setting alert thresholds for database metrics, such as tablespace space usage
percentage exceededor SQL response time exceeded

See "Managing Alerts" on page 10-6.

= Selecting database policies to apply, so that Database Control can show alerts if a
policy is violated. (An example policy is "A nonsystem user cannot use the
SYSTEM or SYSAUX tablespace as its default tablespace.")

= Defining blackouts, which are time periods in which database monitoring is
suspended so that maintenance operations do not skew monitoring data or
generate needless alerts.

See "Defining Blackout Periods" on page 3-9.

Getting Started with Database Administration 3-7



Creating Database Control Administrative Users

You can create Database Control administrative users who have enough privileges to
administer Database Control itself, but lack the high-level database administration
privileges of the SYS and SYSTEM users. This practice enables you to assign the
minimum privileges required for other Database Control administrators to do their
jobs, which is a best practice for database security. You can also create a Database
Control administrative account for yourself, thus avoiding logging in as SYS or
SYSTEM until you must perform database administration tasks.

Using the following procedure, you can assign Database Control administrative
privileges to an existing database user or create a new Database Control
administrative user. When you create a new Database Control administrative user, a
user account is created for that user for the database. You must then decide which
system privileges, object privileges, or roles to grant the user, if any, to perform
database administration tasks.

To create a Database Control administrative user:
1. On any Database Control page, at the top of the page, click Setup.

The Enterprise Manager Configuration page appears, showing the Overview of
Setup page.

2. In the left navigation bar, click Administrators.

The Administrators page appears.

Administrators
Administrators are database users who can login to Enterprise Manager to Page Refreshed  Oct 2, 2006 .
perfarm managerent tasks like set Blackouts, email notification 1:09:46 PM p[ﬂ-\m}
schedules.
Search (i
Wiew J|_Edit )| Subscribe to Rules ) Delete ) | | Create
Select Name Access
O |8¥s Super Administrator
SYSMAN Repository Owner
SYSTEM Super Administratar

3. C(lick Create.

The Create Administrator: Properties page appears.

Create Administrator: Properties
Cancel ) (_Review )
* Mame  |MewAdrmin @
E-mail Address

Specify one or more e-mail addreszes separsted by a comma of space. If you are entering these for the
first time, they will be used to create & default 24x7 natification schedule for this Administrator.
Administrator Privilege | View on all targets %

Grant SELECT_CATALOG_ROLE

Cancel | | Rewview |

4. In the Name field, enter the name of an existing database user, or click the
flashlight icon next to the field and select an existing database user.

5. Enter one or more e-mail addresses for this administrator only if you plan to set
up e-mail notifications for the database.

See "Setting Up Direct Alert Notification" on page 10-11 for more information.

6. Click Review to view a page that summarizes the information that you entered.
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7. Click Finish to configure the database user as a Database Control administrative
user.

The Administrators page appears, showing the new administrator in the list.

Setting Database Control Preferences

This section discusses setting user preferences for Oracle Enterprise Manager Database
Control (Database Control). It contains the following topics:

= About Database Control Preferences
s Defining Blackout Periods
= Setting Preferred Credentials

About Database Control Preferences

Database Control enables you to set user preferences in the following areas:

Notification

These settings enable Database Control to e-mail you alerts. Alerts are notifications
that the database is in an undesirable state and needs your attention. By default, the
Database Home page lists all alerts. However, setup is required for e-mail notification.
For more information about alerts and setting up notifications, see "Setting Up Direct
Alert Notification" on page 10-11.

Blackout Administration

Blackouts suspend the collection of database monitoring data and the sending of alerts
by Database Control. Blackouts enable you to perform scheduled maintenance on the
database without receiving needless alerts and without skewing the monitoring data.

For example, you can stop data collections during a database backup or a hardware
upgrade. If you continue monitoring during these periods, then the collected data
shows trends and other monitoring information that is not the result of typical
day-to-day operations. To get a more accurate, long-term picture of database
performance, you can use blackouts to exclude these special-case situations from data
analysis. See "Defining Blackout Periods" on page 3-9 for more information.

Preferred Credentials

Database Control can automatically execute many routine administrative tasks, such
as backups. You can use a job scheduling system that is built into Database Control for
these routine tasks. To keep your environment secure, setting up tasks for automatic
execution in Enterprise Manager requires you to provide login information for the host
computer and database. To avoid entering this information every time you create or
run a job or task, Database Control enables you to save this information as preferred
credentials. Preferred credentials are stored in the database in encrypted mode to
protect them from unauthorized use. See "Setting Preferred Credentials" on page 3-11.

Defining Blackout Periods

You can define one or more one-time or repeating blackout periods during which
collection of database monitoring information and the sending of alerts are suspended.

To define a blackout period:
1. On any Database Control page, at the top of the page, click Setup.
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The Enterprise Manager Configuration page appears, showing the Overview of
Setup page.

2, In the left-hand pane, click Blackouts.
The Blackouts page appears.
3. Click Create to start the Create Blackout wizard.

The Create Blackout: Properties page appears.

M\ Ty Ty

S S S
Properties  Member Targets  Targets on Host Schedule Review

Create Blackout: Properties

Cancel ) Slep 1 o5 MNext )
* Mame  |Blackout-Apr 28 2009 1:00:12 PM

Comments | Database backup while it is running

Reason | DB: Database Patch/Maintenance w

[JRun jobs during the blackout

Targets
Select the targets to be blacked out. You only see the targets for which you have Operator
privileges. Agents are not shown because they can only be blacked out as part of a full host
hlackaout.
Available Targets Selected Targets
Type { Databasa Instance i~
>
orclexample.com hdove
2
Ilave All
<
Remove
Lo
Remove All

& TIP The Member Targets step is only meaningful far composite targets.
& TIP The Targets an Host step is only meaningful if a Host is selected.

Cancel ) Step 1 of 5 |[Next )

4. (Optional) Replace the default blackout name with one of your choosing.

5. (Optional) In the Comments field, enter text that describes the purpose of the
blackout.

6. In the Reason list, select the blackout reason that is most appropriate.
7. Inthe Available Targets section, in the Type list, select Database Instance.

The fully qualified name for your database instance appears in the Available
Targets list.

8. In the Available Targets list, select your instance, and then click the Move icon.

Note: You can also double-click the instance name.

The instance name is moved from the Available Targets list to the Selected Targets
list.

9. Click Next.
The Create Blackout Schedule page appears.
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Schedule  Review

Create Blackout: Schedule
Cancel ) (Back| Step 4 of 5 [Next )

Set up a schedule for the blackout using the targets timezone. If targets span multiple timezones,
you can select the timezone for the schedule, but the blackout will oceur sirmultaneously across all

targets.
* Time Zone | (UTC-08:00) US Pacific Time (PST) v
Start Duration
@ Immediately O Indefinite
O Later @ Length |1 Hours |0 Minutes
Date |Apr28, 2009 © Until
(example: Apr 28, 2008) Date |Apr28, 2008
Time 130 »| OAM @ PM (eample: Spr 28, 2009)
Time | 2%[[30 ¥| OAM @PM
@ TIP Duration shauld ba in Hours and Minutas far
repeating blackouts.
Repeating

Repeat | Do Mot Repeat
@ TIP Once a blackout has started, the repeat type cannot be changed fram repeating to non-repeating and vice versa.

Cancel ) Bacl5| Step 4 of 5 | Next

10. On the Create Blackout Schedule page, do the following:

a. In the Start section, schedule the blackout either immediately or for a later
date and time.

b. In the Duration section, indicate the duration of the blackout.

c. To repeat the blackout periodically, in the Repeating section, select a repeat
frequency from the Repeat list. Otherwise, use the default value of Do Not
Repeat.

11. Click Next.

The review page appears.

Review what you have entered. You can click Back to change a setting.
12. Click Finish.

The Confirmation heading appears on the Blackouts page, and the new blackout
period is shown in the list.

See Also:

= "About Alerts" on page 10-1

Setting Preferred Credentials

When you set preferred credentials, Database Control automatically fills in host
computer and database login credentials for you at times when it usually prompts for
these credentials. Database Control also fills in these credentials when it is about to run
a job that requires credentials.

To set preferred credentials for the database:
1. From any Database Control page, at the top of the page, click Preferences.

The Preferences page appears.

2. Click Preferred Credentials in the left-hand pane.
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The Preferred Credentials page appears, showing a table of targets.

Preferred Credentials

You can use preferred credentials to simplify access to targets that you manage. If a target has preferred
credentials set, applications that log in to that target will automatically use the preferred credentials.

Target Type Total Targets  Targets with Credentials Set Set Credentials
Listener 1 0

Host 1 0
Database Instance 1 0
Agent 1 0

3.

5.

6.

In the table row for the Database Instance, click the icon under Set Credentials.
The Database Preferred Credentials page appears.
Enter the following credentials:

m Database credentials for Username/Password and SYSDBA Username/
SYSDBA Password

s Host credentials for Host Username/Host Password

For example, you might typically connect as the user SYSTEM, use the SYS account
for SYSDBA access, and use oracle for the host user name.

Note: The host user may require certain host privileges to run
background jobs such as database backups. For example, on UNIX
and Linux, the host user must belong to the OSDBA group (typically
dba). On Windows, the host user must be a member of the
Administrators group and must be granted the Log on as batch
job logon right. See your platform documentation for more
information.

Click Test to test your credentials.
A confirmation message is displayed if your credentials can be verified.

Click Apply to apply the changes.

Administering the Database with SQL-Based Management Tools

In addition to using the graphical user interface (GUI) pages presented in Database
Control, you can use other Oracle tools such as SQL Developer and SQL*Plus to
administer your database. These tools enable you to perform database management
operations, and to query, insert, update, or delete data directly in the database.

The following sections provide details:

About SQL

About SQL*Plus

Starting SQL*Plus and Connecting to the Database
About SQL Developer

See Also:
»  Oracle Database 2 Day Developer’s Guide
»  Oracle Database SQL Language Reference
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About SQL

To perform many of its operations, Oracle Enterprise Manager Database Control
(Database Control) submits structured query language (SQL) statements to the
database. SQL (pronounced like sequel) is an industry-standard English-like computer
programming language for querying and updating databases.

The following is an example of a SQL query that lists information about countries in a
countries table, which is owned by user hr:

SELECT COUNTRY_ID, COUNTRY_NAME FROM HR.COUNTRIES;
SQL is a powerful language that can also be used to perform a variety of database

administration tasks. The following SQL statement creates the database user nick and
assigns him a password of your choosing, represented by password:

CREATE USER nick IDENTIFIED BY password;

When performing an administrative task in Database Control, you can click Show
SQL to see the SQL statements that Database Control generates and submits.

About SQL*Plus

SQL*Plus is a command-line program that you use to submit SQL and PL/SQL
statements to an Oracle database. You can submit statements interactively or as
SQL*Plus scripts. SQL*Plus is installed with the database and is located in your
ORACLE_HOME/bin directory.

You can start SQL*Plus from the command line, or on Microsoft Windows, from the
Start menu.

When SQL*Plus loads, it issues the SQL prompt, which looks like this:
SQL>
At the SQL prompt, you can enter statements that perform administrative tasks such

as shutting down the database or creating a new user, or you can query, insert, update,
and delete data.

You can enter a single SQL statement on multiple lines. You must end each statement
with a semicolon (;). For most statements, you can rerun a statement by entering a
slash (/) on a line by itself.

See Also:
»  SQL*Plus User's Guide and Reference

»  Oracle Database Concepts

Starting SQL*Plus and Connecting to the Database

The section describes how to start SQL*Plus and connect to the database from both the
command line and the Windows start menu.

For a new installation, you connect to the database using either the SYS or SYSTEM
database accounts. When you enter SYS or a slash (/) as the user name and provide
the AS SYSDBA clause, your access is authenticated using operating system
authentication. Operating system authentication uses your Windows, UNIX, or Linux
host user account to authenticate you to Oracle Database. You must have logged in to
the host computer with a user account that is a member of a special host user group.
On UNIX and Linux, this user group is typically dba. This type of authentication
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enables you to connect to an Oracle database that is not yet started, so that you can
start it up. See Oracle Database Administrator’s Guide for more information.

The following procedures show how to log in to the database as user SYS using the
SYSDBA privilege.

To start SQL*Plus and connect to the database from the command line:
1. Open a command window.

2. Configure the operating system environment variables, as described in
"Configuring the Operating System Environment Variables".

3. Start SQL*plus using a command in the following format:

sqglplus {username \ /} las sysdba]

An example of this command is the following:

$ sglplus / AS SYSDBA
Enter password: password

For username, you can use the SYS or SYSTEM administrative users. At the
prompt, enter the password that you set up during installation. If you use the SYS
user, you must include AS SYSDBA after the username.

SQL*Plus connects you to the default database instance (Microsoft Windows) or
the database instance specified by environment variables (Linux and UNIX).

To start SQL*Plus and connect to the database from the Windows Start menu:

1. Configure the operating system environment variables, as described in
"Configuring the Operating System Environment Variables".

2. C(Click Start, select Programs (or All Programs), then Oracle - HOME_NAME, then
Application Development, and then SQL*Plus.

3. When prompted, enter the user name and password for the account to use to
connect to the database.

For the user name, you can use the SYS or SYSTEM administrative accounts, and
you can use the password that you set up during installation.

If you use SYS or / as the user name, follow them with a space and then the clause
AS SYSDBA, as shown in the following examples:

Enter user-name: SYS AS SYSDBA
Enter password: password

or
Enter user-name: / AS SYSDBA

See Also:

s "Connecting to an Oracle Database from a Client Computer” on
page 4-6

= "About Administrative Accounts and Privileges" on page 7-4
»  Oracle Database Administrator’s Guide

»  SQL*Plus User’s Guide and Reference

»  Oracle Database SQL Language Reference
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About SQL Developer

SQL Developer provides another GUI for accessing your Oracle database. SQL
Developer supports development in both the SQL and PL/SQL languages. It is
available in the default installation of Oracle Database.

With SQL Developer, you can browse database objects, run SQL statements and SQL
scripts, and edit and debug PL/SQL statements. You can also run any number of
provided reports, also create and save your own.

You can download SQL Developer from the Oracle Technology Network (OTN) Web
site.
See Also:

»  Oracle Database 2 Day Developer's Guide for instructions for starting
SQL Developer

»  Oracle Database Concepts

Getting Started with Oracle Enterprise Manager: Oracle By Example

Series

Oracle By Example (OBE) has a series on the Oracle Database 2 Day DBA guide. This
OBE steps you through the tasks in this chapter and includes annotated screenshots.

To view the Getting Started with Oracle Enterprise Manager OBE, in your browser,
enter the following URL:

http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/
1llg/r2/2day_dba/gettingstarted/gettingstarted.htm
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Configuring the Network Environment

After installing Oracle Database, you have a fully functional database with a client/
server network environment that has been minimally configured.

This chapter contains the following sections to help you completely configure your
client/server network:

s Understanding Network Configuration

= Viewing Listener Configuration

= Starting and Stopping the Listener

= Connecting to an Oracle Database from a Client Computer

= Networking: Oracle By Example Series

Understanding Network Configuration

A client is any application that connects to Oracle Database to send or retrieve data.
An Oracle Database client application can reside on any computer that has Oracle
Database client software installed.

Oracle Net is a software layer that resides on the client computer and on the Oracle
Database host computer. It establishes and maintains the connection between the client
application and the database over a network, and exchanges messages between them
using industry standard protocols.

For a client application and a database to communicate, the client application must be
able to identify the database it wants to connect to, and the database must provide an
identification. You can use a service name to connect to a database. A service name is a
logical representation of a database, which is the way a database is presented to
clients. A single database can be presented as multiple services.

Service names can provide location transparency so that the client application does not
have to know the server’s location. If the database is moved to another location, then
you must reconfigure only Oracle Net. No changes are necessary to client applications.

This section contains these topics:
s Oracle Net Listener Configuration
s Client Connections

s Tools for Network Configuration
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Oracle Net Listener Configuration

On the database host, the Oracle Net listener (the listener), is a process that listens for
client connection requests. It receives incoming client connection requests and
manages the traffic of these requests to the database server.

The default listener configuration file is called 1istener.ora, and it is located in the
network/admin subdirectory of the Oracle home directory. For example, if your
Oracle home directory is /u01l/app/oracle/product/11.2.0/dbhome_1, then
the listener.ora file is created by default in the /u01/app/oracle/product/
11.2.0/dbhome_1/network/admin directory.

The file contains a protocol address that identifies the database. This address defines
the protocol the listener is listening on and any other protocol-specific information. For
example, the listener could be configured to listen at the following protocol address:

(DESCRIPTION=
(ADDRESS= (PROTOCOL=tcp) (HOST=dbhost .example.com) (PORT=1521)))

This example shows a TCP/IP protocol address that specifies the host computer of the
listener and a port number. The listener can listen for connection requests on network
interfaces with either IP version 4 (IPv4) or IP version 6 (IPv6) addresses.

The listener. ora file is automatically configured during installation, but you can
reconfigure it with Oracle Enterprise Manager Database Control.

Because the configuration parameters have default values, you can start and use a
listener without configuring it. This default listener is named LISTENER, supports no
service names on startup, and listens on the following TCP/IP protocol address:

(ADDRESS= (PROTOCOL=tcp) (HOST=host_name) (PORT=1521))

An Oracle database registers with the listener within a minute or so of starting up. The
service names, or the databases that they represent, to which the listener forwards
client requests, can be configured in the 1istener. ora file. This information can also
be dynamically registered with the listener. Dynamic registration of services and
databases with the listener is called service registration.

Service registration is performed by the process monitor (PMON) process—an instance
background process—of each database instance. Dynamic service registration does not
require modification of the 1istener.ora file.

See Also:

»  Oracle Database Concepts for more information about listeners and
service names

s Oracle Database Net Services Administrator’s Guide for more
information about configuring listeners

= "Viewing Listener Configuration" on page 4-4
» "Starting and Stopping the Listener" on page 4-5

= "About Background Processes" on page 5-3 for more information
about database processes

Client Connections

The following sections describe the elements involved in client connections to the
database:

s Connect Descriptors

4-2 Oracle Database 2 Day DBA



Understanding Network Configuration

s Connection Requests

= Naming Methods

Connect Descriptors

The client uses a connect descriptor to specify the database to which it wants to
connect. This connect descriptor contains a protocol and a database service name. A
database can have multiple service names defined, so a specific service name must be
specified for the connect descriptor. In a preconfigured database, there is only one
service name, which defaults to the global database name.

The following example shows a connect descriptor that enables clients to connect to a
database with service name mydb.us . example. com:

DESCRIPTION=
(ADDRESS= (PROTOCOL=tcp) (HOST=my-server) PORT=1521))
(CONNECT_DATA=
(SERVICE_NAME=mydb.us.example.com))

Connection Requests

Users initiate a connection request by providing a connect string. A connect string
includes a user name and password, and a connect identifier. This connect identifier
can be the connect descriptor itself, or a name that resolves to the connect descriptor
using mapping information stored in one or more repositories accessed with the
naming methods described in "Naming Methods" on page 4-3. This name is referred to
as a net service name.

Naming Methods

A naming method is a resolution method used by a client application to resolve a
connect identifier to a connect descriptor when attempting to connect to a database
service.

Oracle Net provides support for the following naming methods:
= Easy Connect Naming

The easy connect naming method enables clients to connect to an Oracle database
by using only a TCP/IP connect string consisting of a host name and service
name. The easy connect naming method requires no configuration. See
"Connecting to an Oracle Database from a Client Computer" on page 4-6 for an
example of easy connect naming.

= Local Naming

The local naming method stores connect descriptors, identified by their net service
names, in a client configuration file named tnsnames . ora. This file is located in
the ORACLE_HOME/network/admin directory. When you create a database using
Oracle Database Configuration Assistant (DBCA), local naming is configured
automatically. You must then use the Net Configuration Assistant to create connect
descriptors and their corresponding net service names.

= Directory Naming

Directory naming resolves a database service, net service name, or net service alias
to a connect descriptor stored in an LDAP-compliant directory server.
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See Also:
m  Oracle Database Net Services Administrator’s Guide

n  Oracle Database Administrator’s Guide for more information about
database services

Tools for Network Configuration
Oracle Database enables you to manage your network configuration with the
following tools:
s Net Configuration Assistant

s Oracle Enterprise Manager

s Oracle Net Manager

Net Configuration Assistant

During a typical database installation, Net Configuration Assistant (NETCA)
automatically configures a listener called LISTENER that has a TCP/IP listening
protocol address for the database. If you do a custom installation, then NETCA
prompts you to configure a listener name and protocol address of your choice.

Use NETCA for initial network configuration after database installation. Thereafter,
you can use Oracle Enterprise Manager and Oracle Net Manager to configure and
administer your networks.

Oracle Enterprise Manager

Oracle Enterprise Manager enables you to manage your server-side network
configuration with a Listener page. The Listener page displays information such as the
current status, the Oracle home directory in which the listener configuration files are
located, and the host name.

Oracle Net Manager
Oracle Net Manager provides the same features as Oracle Enterprise Manager with the

addition of configuring profiles.
See Also:
= "Viewing Listener Configuration" on page 4-4

m  Oracle Database Net Services Administrator’s Guide

Viewing Listener Configuration

The Oracle Net listener (the listener) runs on your database host and handles incoming
client requests. With Oracle Enterprise Manager Database Control (Database Control),
you can view the status of the listener, which is set to start automatically whenever
your host is restarted. You can also view the listener status at the command line.

To view information about the listener with Database Control:
= On the Database Home page, under the heading General, click the Listener link.

The Listener page appears, displaying the following information about the
listener:

—  Current status
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- Availability over the last 24 hours

- Alias

— Version

— Oracle home for the listener

— Net address

- Configuration file (1istener. ora) location
— Start time

— Host

— (Optional) Status of Oracle Restart

To view information about the listener at the command line:

1.
2

Open a command window.

Follow the steps listed in "Configuring the Operating System Environment
Variables".

Enter the following command:

lsnrctl status

Starting and Stopping the Listener

The Oracle listener is set to start automatically whenever the host is restarted.
However, when your system encounters unforeseen circumstances, or when you have
manually stopped the listener, you can restart it with Database Control or at the
command line.

To stop the listener with Database Control:

1.

On the Database Home page, under General, click the Listener link.
The Listener page appears.
Click Stop.

Enter the host credentials, if you did not configure Preferred Credentials, then
click Login.

On the Start/Stop Listener page, click OK to perform the specified action or
Cancel to quit.

To start the listener with Database Control:

1.

On the Database Home page, under the heading General, click the Listener link.
The Listener page appears.

Click Start.

On the Start/Stop Listener page, click OK.

After a couple of minutes, a confirmation message appears, indicating that the
listener has been started.
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Note: If you have just stopped the listener and are still at the
Database Control Listener page, then you will not see a Start button.
You must go to the Database Home page, wait a minute or two, and
then return to the Listener page.

To start or stop the listener at the command line:
1. Open a command window.

2. Follow the steps listed in "Configuring the Operating System Environment
Variables".

3. Enter either of the following commands, depending on whether you want to start
or stop the listener:

lsnrctl start
lsnrctl stop

Connecting to an Oracle Database from a Client Computer

This section describes how to use SQL*Plus and the easy connect naming method to
connect to an Oracle database from a client computer. SQL*Plus is typically installed
when you install Oracle Database client software. The easy connect naming method
provides TCP/IP connectivity to databases without requiring you to configure Oracle
Net Services.

You can use the instructions in this section to test your network configuration.

To connect to an Oracle database from a client computer using easy connect

naming:
1. Complete the steps in "Configuring the Operating System Environment Variables"
on page 3-3.

2. Do one of the following to start SQL*Plus:

= (UNIX, Linux, or Windows systems) Open a command window and enter the
following command:

sglplus

= (Windows systems only) Click Start, select Programs (or All Programs), then
Oracle - HOME_NAME, then Application Development, and then SQL*Plus.

3. When prompted, enter the user name followed by an at sign (@) and a connect
identifier, where the connect identifier has the following format:

"host[:port] [/service_name] [ :server] [/instance_name]"

The place holders used in the connect identifier format represent:
s host — the name or IP address of the Oracle database host computer.

Both IPv4 and IPv6 addresses are supported. IPv6 addresses must be enclosed
in square brackets. See Oracle Database Net Services Administrator’s Guide for
information about IPv6 addressing.

= port (optional) — the TCP port number on which the Oracle Net listener
listens for connections.

If port is excluded, then the standard port number 1521 is assumed.
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m service name — a database service name.

If no database service names are defined, then you can use the name of the
default service that is created for the database. This service name consists of
the global database name, which is made up of the DB_NAME and DB_DOMAIN
initialization parameters as follows:

DB_NAME.DB_DOMAIN

If DB_DOMAIN is null, then the standard service name is just DB_NAME.

s server — the type of service handler. Acceptable values are dedicated,
shared, and pooled. If omitted, then the default type of server is chosen by
the listener: shared server if configured, otherwise dedicated server.

» instance_name — the instance to which to connect. When you specify only
instance name, you connect to the default database service. If there is no
default service configured in the 1istener. ora file, then an error is
generated.You can obtain the instance name from the INSTANCE_NAME
initialization parameter.

For example, to connect as user NICK to the database service orcl.example.com
on the host dbhost . example. com, enter the following at the user name prompt:

nick@"dbhost.example.com/orcl.example.com"

The following examples substitute IPv4 and IPv6 addresses for the host name:
nick@"192.0.2.1/orcl.example.com"
nick@"[2001:0DB8:0:0::200C:417A] /orcl.example.com"

4. When prompted, enter the user password.

See Also:

»  Oracle Database Administrator’s Guide for more examples of
connecting with SQL*Plus and for a discussion of environment
variables

m  Oracle Database Net Services Administrator’s Guide for information
about easy connect, connect identifiers, and other naming
methods

»  Oracle Database Net Services Reference for information about how to
define the default service in 1istener.ora

»  SQL*Plus User's Guide and Reference

Networking: Oracle By Example Series

Oracle By Example (OBE) has a series on the Oracle Database 2 Day DBA guide. This
OBE steps you through the tasks in this chapter and includes annotated screenshots.

To view the Networking OBE, enter the following URL in your browser:

http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/
1llg/r2/2day_dba/network/network.htm
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Managing the Oracle Instance

This chapter provides background information about the Oracle instance and
instructions for managing the instance.

This chapter contains the following sections:

= Overview of the Oracle Instance and Instance Management
s Shutting Down and Starting Up the Oracle Instance

= Viewing and Modifying Initialization Parameters

= Managing Memory

= Instances: Oracle By Example Series

Overview of the Oracle Instance and Instance Management
An Oracle database system consists of an Oracle database and an Oracle instance.

A database consists of a set of disk files that store user data and metadata. Metadata,
or "data about the data,” consists of structural, configuration, and control information
about the database.

An Oracle instance (also known as a database instance) contains the set of Oracle
Database background processes that operate on the stored data and the shared
allocated memory that those processes use to do their work.

Each instance has an instance ID, also known as a system ID (SID). Because there can
be multiple Oracle databases on a host computer, each with its own set of data files,
you must identify the instance to which you want to connect. For a local connection,
you identify the instance by setting operating system environment variables
ORACLE_SID and ORACLE_HOME. For a remote connection, you identify the instance
by specifying a network address and a database service name.

An Oracle instance must be started to read and write information to the database. The
Oracle instance creates the database upon receipt of instructions from the Oracle
Database Configuration Assistant (DBCA) utility or the CREATE DATABASE SQL
statement.

When the Oracle instance is not available, your data is safe in the database, but it
cannot be accessed by any user or application.

The properties of an Oracle instance are specified using instance initialization
parameters. When the instance is started, an initialization parameter file is read, and
the instance is configured accordingly.

This section presents some concepts of an Oracle instance and its management. It
contains the following topics:

Managing the Oracle Instance 5-1



Overview of the Oracle Instance and Instance Management

= About Initialization Parameters

= About Background Processes

= About Server and Client Processes
= About Instance Memory Structure

= About Instance Startup and Shutdown

See Also:

»  Oracle Database Concepts for an overview of the Oracle database
instance

About Initialization Parameters

Managing an Oracle instance includes configuring parameters that affect the basic
operation of the Oracle instance. These parameters are called initialization parameters.
The Oracle instance reads initialization parameters from a file at startup.

During installation, when you select a preconfigured database workload available in
DBCA, the initialization parameters are optimized for typical use in the environment
that you specified. As the number of database users increases and the workload
increases, you might have to alter some initialization parameters. You can make these
changes using the Initialization Parameter page in Database Control, or by using an
advisor provided by Oracle Database, such as the Memory Advisor. See "Optimizing
Memory Usage with the Memory Advisors" on page 10-27 for more information.

After being read from a file, initialization parameters are retained in memory, where
the values for many of them can be changed dynamically. There are two types of
parameter files. The type of file used to start the instance determines if dynamic
initialization parameter changes persist across database shutdown and startup. The
parameter file types are:

= Server parameter file

The server parameter file is the preferred form of initialization parameter file, and
is a binary file that can be written to and read by the database. It must not be edited
manually. It is stored on the host computer on which Oracle Database is running.
Changes are made when you use Database Control to modify one or more
initialization parameters, or when Oracle Database itself makes changes for
self-tuning purposes. Any changes to it persist across database shutdown and
startup operations.

Note: When changing an initialization parameter in the server
parameter file, you can also specify that the in-memory value be
changed, so that your change is reflected immediately in the current
instance. If you do not change the in-memory value, then the change
does not take effect until you shut down and restart the database.

»  Textinitialization parameter file

A text initialization parameter file is a text file that can be read by the Oracle
instance, but it is not written to by the instance. You can change a text initialization
parameter file with a text editor, but changes do not take effect until you restart the
Oracle instance. When you start the instance with this type of file, you can still
change many initialization parameters dynamically with Database Control, but
only for the current instance. Unless you also edit the text initialization parameter
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file and make the same change, the change is lost when you restart the database
instance.

You can use SQL statements to create the following:
= A server parameter file from a text initialization file

= A server parameter file from the current (in-memory) values of all initialization
parameters

= A text initialization parameter file from a server parameter file

When you create the database with DBCA, a server parameter file is created. This file
is then used each time the database is started.

See Also:
= "Viewing and Modifying Initialization Parameters" on page 5-10

s Oracle Database Administrator’s Guide for information about the
default name and location of the server parameter file, and for
commands to create a server parameter file or text initialization
parameter file

s Oracle Database Concepts for an overview of parameter files

About Background Processes

The background processes of the Oracle instance manage memory structures,
asynchronously perform I/0O to write data to a file on a disk, and perform general
maintenance tasks. The background processes consolidate functions that would
otherwise be handled by multiple Oracle Database programs running for each user
process. They monitor other Oracle Database processes to provide increased
parallelism for better performance and reliability.

The background processes that are present depend on the features that are being used
in the database. Some fundamental background processes are described in Table 5-1.

Table 5-1 Oracle Database Background Processes

Background Process Description

Database writer (DBWn) The database writer writes modified blocks from the database
buffer cache to the files on a disk. Oracle Database allows a
maximum of 36 database writer processes.

Log writer (LGWR) The log writer process writes redo log entries to disk. Redo log
entries are generated in the redo log buffer of the System Global
Area (SGA) and the log writer process writes the redo log entries
sequentially into an online redo log file.

Checkpoint (CKPT) At specific times, all modified database buffers in the SGA are
written to the data files by a database writer process (DBWn).
This event is called a checkpoint. The checkpoint process signals
DBWn, updates the data files and control files of the database,
and records the time of this update.

System monitor (SMON) The system monitor performs instance recovery when a failed
instance is restarted.

Process monitor (PMON) The process monitor performs a recovery when a user process
fails. It cleans up the cache and frees resources that the failed
process was using.
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Table 5-1 (Cont.) Oracle Database Background Processes

Background Process Description

Archiver (ARCn) Archiver processes copy the online redo log files to archival
storage when the log files are full or a log switch occurs. The
database must be in archive log mode to run archive processes.
For more information, see Chapter 9, "Performing Backup and

Recovery".
Manageability monitor This process performs various management-related background
(MMON) tasks, for example:

= Issuing alerts whenever a given metric violates its threshold
value

= Taking snapshots by spawning additional processes

s Capturing statistical values for SQL objects that have been
recently modified

Job Queue Processes (CJQO  Job queue processes run user jobs, often in batch mode. A job is
and Jnnn) a user-defined task scheduled to run one or more times.

See Also:

s Oracle Database Reference for a complete list of Oracle Database
background processes

»  Oracle Database Concepts for an overview of background processes

About Server and Client Processes

In addition to background processes, Oracle Database creates server processes that
handle the connection requests of user or client processes. A user connection is
composed of the following distinct pieces:

= A client program acting on behalf of the user, such as Oracle Enterprise Manager
(Enterprise Manager), SQL*Plus, or an application

= A server process that handles the connection to the database on behalf of the client
program, and that performs much of the work for the client program, such as
parsing and running SQL statements, and retrieving and returning results to the
client program

Server processes can be either dedicated or shared. When server processes are
dedicated, Oracle Database is running in dedicated server mode. When server
processes are shared, Oracle Database is running in shared server mode. In dedicated
server mode, each client process has its own server process. Although a dedicated
server process is good for long-running queries and administrative tasks, an idle
process or too many dedicated processes can result in an inefficient use of resources.

Using shared server mode eliminates the need for a dedicated server process for each
user connection, requires less memory for each user connection, and enables more
users to access the database. Shared server mode is more efficient at supporting
multiple client programs making frequent short-running queries.

About Instance Memory Structure

The sizes of the instance memory structures affect database performance and are
controlled by initialization parameters.
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Upon installation, you can let the database manage memory for you automatically, or
you can choose to manually configure the instance memory structures. If you choose
manual memory management, then Oracle Database provides advisors to help you
determine appropriate values for memory parameters. For both manual and automatic
memory management, Oracle Database sends alerts that identify memory sizing
problems that require your attention.

The following sections describe the two important memory areas that you can monitor

and size:
= System Global Area
s Program Global Area

See Also:

= "Managing Memory" on page 5-13

»  Oracle Database Concepts for more information about Oracle
Database memory architecture

System Global Area

The System Global Area (SGA) is a shared memory area that contains data and control
information for the instance. Multiple users can share data within this memory area
and avoid repeated, time-consuming access from a physical disk.

Table 5-2 lists the components of the SGA.

Table 5-2 SGA Components

Component

Description

Database buffer cache

Shared pool

Redo log buffer

Large pool

Java pool

Streams pool

Before data stored in the database can be queried or modified, it
must be read from a disk and stored in the buffer cache. All user
processes connected to the database share access to the buffer
cache. For optimal performance, the buffer cache should be large
enough to avoid frequent disk I/O operations.

The shared pool caches information that is shared among users:
= SQL statements that can be reused

= Information from the data dictionary such as user account
data, table and index descriptions, and privileges

= Stored procedures, which are executable code that is stored
in the database

This buffer improves performance by caching redo information
until it can be written to the physical online redo log files stored
on disk. Redo information and online redo log files are discussed
in "About Online Redo Log Files" on page 6-3.

This optional area is used to buffer large I/O requests for
various server processes.

The Java pool is an area of memory that is used for all
session-specific Java code and data within the Java Virtual
Machine (JVM).

The Streams pool is an area of memory that is used by the Oracle
Streams feature. For more information about Oracle Streams, see
Oracle Streams Concepts and Administration.
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Table 5-2 (Cont.) SGA Components

Component Description

Result cache The result cache buffers query results. If a query is run for which
the results are stored in the result cache, then the database
returns the query results from the result cache instead of
rerunning the query. This SGA component speeds the execution
of frequently run queries.

Program Global Area

A Program Global Area (PGA) is a memory area used by a single Oracle Database
server process. When you connect to an Oracle database instance, you create a session
that uses a server process for communication between the client and database instance.
Each server process has its own PGA.

The PGA is used to process SQL statements and to hold logon and other session
information. A large part of the PGA is dedicated to SQL work areas, which are
working memory areas for sorts and other SQL operations.

The amount of PGA memory used and the contents of the PGA depend on whether
the instance is running in dedicated server or shared server mode.

The total memory used by all individual PGAs is known as the total instance PGA
memory, and the collection of individual PGAs is referred to as the total instance
PGA, or just instance PGA. With Database Control, you set the size of the instance
PGA, not individual PGAs.

About Instance Startup and Shutdown

After installation, the Oracle instance is started, and the database is open for access by
users with database accounts. At some point, you may want to shut down and restart
the instance. This section describes the startup and shutdown processes.

The phrases "starting up and shutting down the Oracle instance" are often used
interchangeably with "starting up and shutting down the database."

This section contains the following topics:
= About Administration Privileges for Startup and Shutdown
= About Instance Startup

s About Instance Shutdown

See Also:
= "Shutting Down and Starting Up the Oracle Instance" on page 5-8

»  Oracle Database Concepts

About Administration Privileges for Startup and Shutdown

To start or shut down the Oracle instance, you must connect to the instance with a
special connection privilege. There are two of these privileges: SYSDBA for fully
empowered database administrators and SYSOPER for users who start and shut down
the database, but have no privileges to access user objects.

When you create an Oracle database, there are two primary administrative user

accounts that are automatically created: SYS and SYSTEM. Both of these users have full
database administration privileges, but initially, only user SYS or SYSTEM can connect
with the SYSOPER privilege. Therefore, until you grant the SYSOPER privilege to other
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users, you must connect to the Oracle instance as user SYS or SYSTEM to start and shut
down the instance. When connecting (logging in) as user SYS, you must always
specify that you are connecting AS SYSDBA.

See Also:

= "About Administrative Accounts and Privileges" on page 7-4 for
more information about the SYS and SYSTEM users, and the
SYSDBA privilege

About Instance Startup

When you start the Oracle instance, you typically start it such that the state of the
database is OPEN and ready for user connections. However, there are situations in
which you may want to start the instance with the database in the MOUNTED state, but
not open. An instance can also be started without the database either mounted or
open. Thus, there are three stages to starting an instance:

1. You start the instance using one of the following methods:

= Using Oracle Enterprise Manager. See "Shutting Down and Starting Up the
Oracle Instance" on page 5-8.

s Using the SQL*Plus STARTUP command. See Oracle Database Administrator’s
Guide.

= On Microsoft Windows, using the Services program in Control Panel to start
the Oracle Database services. See "Shutting Down and Starting Up Using the
Windows Services Program" on page 5-10.

The instance reads the initialization parameter file, allocates SGA memory, and
starts the background processes.

2. If you mount the database, then the Oracle instance opens the control file for the
database, but does not open the data files. The database is now considered to be in
the MOUNT state. This state enables you to perform certain administrative functions
that cannot be performed when other users are accessing the database. An
example of such a function is enabling or disabling the archiving of online redo log
files. See "About Archived Redo Log Files" on page 6-4 for information about
online redo log file archiving.

3. If you open the database, then, after reading the parameter file and control file, the
online redo log files and data files for the database are also opened. The state of
the database is now OPEN and user access to the data is available.

The default startup mode for the database (OPEN) completes the three stages in
sequence. Unless you explicitly specify otherwise, the instance is started, the database
is mounted, and then the database is opened.

About Instance Shutdown

Instance shutdown is the reverse of instance startup. When you shut down the Oracle
instance, the default mode is a NORMAL shutdown, which means users are not allowed
to create new connections to the database, but the shutdown process waits for all
currently connected users to exit their sessions. After all the users have disconnected,
then the committed transactions are written to disk, the database files are closed, and
the instance is stopped. However, there are situations in which you may not want to
wait for users to disconnect on their own (IMMEDIATE mode), or you want to let the
current transactions for each user complete before they are disconnected
(TRANSACTIONAL mode). In emergency situations you can even shut down the
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database without waiting for the committed transactions to be written to disk (ABORT
mode).

Shutting down an instance goes through the following stages:

1. After all the users have exited from their sessions, or been disconnected, Oracle
Database writes data in the SGA to the data files and online redo log files. A
checkpoint is performed on the data files and their headers are marked current as
of the time of the instance shutdown. The data files and online redo log files are
then closed and the state of the database is changed to CLOSED. The control file
remains open to the instance.

2. The Oracle instance dismounts the database and updates relevant entries in the
control file to record a clean shutdown. The control file is closed. The database is
now closed and dismounted. The instance is in the NOMOUNT state.

3. The Oracle instance stops the background processes and deallocates the shared
memory used by the SGA.

If a SHUTDOWN ABORT or abnormal termination occurs, then the instance of an open
database closes and shuts down the database instantaneously. Oracle Database does
not write data in the buffers of the SGA to the data files and redo log files. The
subsequent reopening of the database requires instance recovery, which Oracle
Database performs automatically.

Shutting Down and Starting Up the Oracle Instance

This section provides instructions about two methods you can use to start or shut
down the Oracle instance:

s  Shutting Down and Starting Up Using Oracle Enterprise Manager Database
Control

s Shutting Down and Starting Up Using the Windows Services Program

See Also:

= "About Instance Startup and Shutdown" on page 5-6

Shutting Down and Starting Up Using Oracle Enterprise Manager Database Control

You can shut down and start the Oracle instance from the Database Home page of
Oracle Enterprise Manager Database Control (Database Control).

To shut down and start the Oracle instance using Database Control:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.

2. In the General section of the Database Home page, click Shutdown.

General
Shutdown ) Black Qut )

Status Up
Up Since Apr 25, 2009 12:53:04 AM PDT
Instance Name orcl
“ersion 11.2.0.0.2
Host dbhost.exarmple.com
Listener LISTEMER dbhost.example.com
ASh +45M dbhost.exarnple.com

The Startup/Shutdown Credentials page appears.
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Datahase Instance: orcl = Logged in As SY3
Startup/Shutdown: Specify Host and Target Database Credentials

Specify the following credentials in order to change the status of the database.

Host Credentials
Specify the OS5 user name and password to login to target database machine
* Username

* Pasgword

Database Credentials

Specify the credentials for the target database.
Touse OF suthenticstion, leave the user name and password figlds blank.

* Username
* Pasgword
Database orcl

* Connect SVYSOEA v
As

[[JSave as Preferred Credential
(7 Mote that you need to login to the database as SYSDBA or SYSOPER in order to change the status of the database

Cancel | [ OK

Enter credentials as follows:

a. Enter the host computer credentials of the user who installed Oracle Database,
or of any user who is authorized to use SQL*Plus.

b. Enter the database credentials consisting of the user name SYS and the
password that you assigned to SYS during the installation.

c. Inthe Connect As list, choose the value SYSOPER.

(Optional) Select the Save as Preferred Credential option if you want these
credentials to be automatically filled in for you the next time that this page
appears.

Click OK.
A confirmation page appears.
Click Yes to start the SHUTDOWN IMMEDIATE operation on the database.

The Startup /Shutdown: Activity Information page appears, informing you that
the database is being shut down.

After a short period (approximately 2 minutes), click Refresh to be returned to the
Database Home page.

The Database Home page indicates that the database instance status is Down.

Database Instance: orcl.example.com
Enterprise Manager is not able to connect to the database  Page Apr 30, 2009

; i Refrash )
instance. The state of the cormponents are listed below. Refreshed  8:55:13 AM PDT \ s )

Database Instance
Startup | | Perform Recowery |

Status Down Details There has been a user-initiated
Host dbhost.example.com shutdown.
Port 1521
SID ercl

fub1/app/oracle/product/11.2.0

Oracle Home
/dbhome_1

Click Startup to start the database.
The Startup/Shutdown Credential page appears again.
Enter the credentials, and then click OK.

A confirmation page appears.
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10. Click Yes.

The Startup page appears, indicating that the database is being started up. When
startup is complete, the Login page appears.

11. Log in to the database (and to Database Control).

The Database Home page appears indicating that the database instance status is
Up.

Shutting Down and Starting Up Using the Windows Services Program

On Microsoft Windows, you can also start and shut down your Oracle database using
the Services program in Control Panel. You must start or stop the following services:

s OracleServiceSID, whichis your Oracle instance.

s OracleORACLE_HOMETNSListener, which is your listener. The listener is
required for clients to connect to your database.

m OracleDBConsoleSID, which enables clients to connect to Database Control.

In the preceding service names, SID refers to the system identifier for the instance and
ORACLE_HOME refers to the Oracle home name.

To start or stop Oracle Database services:
1. Do one of the following;:

s On Windows XP and Windows Server 2003, click Start, and then select
Control Panel.

= On Windows 2000 Server, click Start, select Settings, and then select Control
Panel.

The Control Panel window opens.

2. Double-click the Administrative Tools icon, and then double-click the Services
icon.

The Services window opens, displaying all Windows services that are available on
your system.

3. Locate the Oracle Database services listed at the beginning of this section. For
example, if your SID is orc1l, then locate the following services:

m OracleServiceORCL
m OracleOraDbllg_homelTNSListener
m OracleDBConsoleorcl
4, Start or stop all three services, using the following steps for each service:
a. Select the service name.

b. In the Action menu, click Start or Stop.

Viewing and Modifying Initialization Parameters

This section provides instructions about viewing the initialization parameter settings
for your database and modifying these parameters. You can modify the initialization
parameters for the database in one of three ways:
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Until the instance is shut down: The new values for the initialization parameters
are applied to the currently running instance, but, when the database is restarted,
the initialization parameter values revert to their previous settings.

From now until the initialization parameter is changed again: The changes are
applied to the currently running instance and are also stored in the server

parameter file. The changes made to the initialization parameters persist when the
database is restarted.

When the database is restarted: The new values for the initialization parameters
are recorded in server parameter file, but are not applied to the currently running
instance. The changes take effect only when the database is restarted.

Note: These three scenarios correspond to using the SCOPE=MEMORY,
SCOPE=BOTH, and SCOPE=SPFILE clauses of the ALTER SYSTEM SQL
statement, respectively, when you use the ALTER SYSTEM statement to
change initialization parameters.

To view or modify initialization parameters:

1. At the top of the Database Home page, click Server to view the Server subpage.
2. Under Database Configuration, click Initialization Parameters.
Oracle Enterprise Manager Database Control (Database Control) displays the
Initialization Parameters page.
Database Instance: orcl example. cor > Logged in As SYSTEM

/h, Youare not logged on with SYS0BA privilege. Only contrals far dynarmic parameters are editable

Initialization Parameters

Shaw 50L ) | Rewert | [ Apply )

Current SPFile

The parameter values listed here are currently used by the running instance(s)

Mame Basic  Modified Dynamic Category
Al s AL e[ AIL v AN | Go )
Fitter on & name of partial name

[ Apply changes in current running instance(s) mode to SPFile. For static parameters, you must restart the database.

Name ‘Help|Revisions|VaIue Comments Type
audit_file_dest o full/appforaclefadmin/orclfadul String
audit_trail j0] DB String
diagnostic_dest full/appforacle String
dispatchers @ (PROTOCOL=TCP) (SERVICE: String
spfile o +DATAarclspfileorcl ora String
compatible m 11.2.000 String

The Initialization Parameters page has two subpages:

s Current—This subpage (the default) displays all initialization parameter
values that are currently active (in memory) for the Oracle instance.

s SPFile—This subpage displays initialization parameter settings in the server
parameter file. This subpage is present only when the current instance started
up with a server parameter file. The file location is displayed at the top of the
subpage.

See the online Help for the Initialization Parameters page for field descriptions.
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3. (Optional) On either subpage, reduce the number of initialization parameters
displayed by doing one or both of the following, and then clicking Go:

s In the Name field, enter text.
s Select from one or more of the lists next to the Name field.

For example, to view only initialization parameters that have the text DEST
anywhere in the parameter name, enter dest in the Name field, and then click
Go.

4. To modify one or more initialization parameters for the currently running instance
only, with the modifications being lost when the instance is restarted, complete the
following steps:

a. On the Current subpage, in the Value column, enter new values for the
initialization parameters.

Note: If the Value column cannot be written to for a particular
initialization parameter, then it means that this parameter is not
dynamic—that is, it cannot be changed for the current instance.

b. Ensure that Apply changes in current running instance(s) mode to SPFile is
not selected.

c. (Optional) In the Comments column, enter text explaining the reasons for the
changes.

d. Click Apply.
A confirmation message appears.

5. To modify initialization parameters for the currently running instance, and also
record the modifications in the server parameter file that will persist when the
database is restarted, complete the following steps:

a. On the Current subpage, in the Value column, enter new values for the
initialization parameters.

b. Select Apply changes in current running instance(s) mode to SPFile.

c. (Optional) In the Comments column, enter text explaining the reasons for the
changes.

d. Click Apply.
A confirmation message appears.

6. To modify initialization parameters in the server parameter file only, such that the
current instance is not affected and changes take effect only when the database is
next restarted, complete the following steps:

a. Click SPFile to view the SPFile subpage.

b. (Optional) Reduce the number of entries in the initialization parameter list as
described in Step 3.

c. In the Value column, enter new values for the initialization parameters.

d. (Optional) In the Comments column, enter text explaining the reasons for the
changes.

e. Click Apply.
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A confirmation message appears.

Note: Changes to initialization parameters are recorded in the alert
log as ALTER SYSTEM statements. See Oracle Database Administrator’s
Guide for information about the alert log.

See Also:

"About Initialization Parameters" on page 5-2

Managing Memory

This section provides background information about managing memory for the Oracle
instance, and includes instructions about how to adjust the memory allocation for the
Oracle instance. It contains the following topics:

= About Memory Management

»  Enabling Automatic Memory Management

= Modifying Memory Settings — Automatic Memory Management

= Modifying Memory Settings — Automatic Shared Memory Management
= Modifying Memory Settings — Automatic PGA Memory Management

See Also:

"About Instance Memory Structure” on page 5-4

About Memory Management

Memory management involves maintaining optimal sizes for the Oracle instance
memory structures as demands on the database change. The memory that must be
managed is the System Global Area (SGA) memory and the instance Program Global
Area (PGA) memory. The instance PGA memory is the collection of memory
allocations for all individual PGAs.

Beginning with Oracle Database 11g release 1 (11.1), you can let the database manage
the SGA memory and instance PGA memory completely. You designate only the total
memory size to be used by the instance, and Oracle Database dynamically exchanges
memory between the SGA and the instance PGA as needed to meet processing
demands. This capability is referred to as automatic memory management. In this
memory management mode, the database also dynamically tunes the sizes of the
individual SGA components and the sizes of the individual PGAs.

To have more direct control over the sizes of the SGA and instance PGA, use the
Memory Advisors page of Database Control to disable automatic memory
management and enable automatic shared memory management.

= With automatic shared memory management, you set target and maximum sizes
for the SGA. Oracle Database then tunes the total size of the SGA to your
designated target, and dynamically tunes the sizes of all SGA components.

= When you enable automatic shared memory management, you also implicitly
enable automatic PGA memory management. With automatic PGA memory
management, you set a target size for the instance PGA. The database then tunes

the size of the instance PGA to your target, and dynamically tunes the sizes of
individual PGAs.
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If you want complete control of individual SGA component sizes, then use the
Memory Advisors page of Database Control to disable both automatic memory
management and automatic shared memory management. This is called manual
shared memory management. In this mode, you set the sizes of several individual
SGA components, thereby determining the overall SGA size. You then manually tune
these individual SGA components on an ongoing basis.

Manual shared memory management mode is intended for experienced DBAs only.
Note that in this mode, automatic PGA memory management remains enabled.

Note:

Although it is possible to disable automatic PGA memory

management, it is not recommended, and cannot be done using the
Memory Advisors page of Database Control.

Table 5-3 summarizes the various memory management modes that you can set using

the Memory Advisors page of Database Control.

Table 5-3 Oracle Database Memory Management Modes

Memory Management Mode

You Set

Oracle Database Automatically Tunes

Automatic memory management

= Total memory size for
this instance

= (Optional) Maximum
memory size for this
instance

= Total SGA size

s SGA component sizes
s Instance PGA size

» Individual PGA sizes

Automatic shared memory management
and automatic PGA memory
management

(Automatic memory management
disabled)

= SGA target size
= (Optional) SGA
maximum size

= Instance PGA target
size

= SGA component sizes
s Individual PGA sizes

Manual shared memory management
and automatic PGA memory
management

(Automatic memory management and
automatic shared memory management
disabled)

= Shared pool size
= Buffer cache size
= Javapoolsize

= Large pool size

= Instance PGA target
size

s Individual PGA sizes

Note:

Automatic Memory Management is not available on all

platforms. See Oracle Database Administrator’s Guide for more

information about supported platforms.

If you choose the basic installation option when you install the database, then
automatic memory management is enabled. If you choose advanced installation, then
DBCA enables you to select from the three memory management modes. Oracle
recommends that you enable automatic memory management.

Whichever memory management mode you choose, you may have occasion to adjust
memory settings as demands on the database or on its host computer change. Reasons
why you adjust memory settings include the following:

= You receive a memory-related alert or error message.
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= You receive a memory-related recommendation from Automatic Database
Diagnostic Monitor (ADDM).

= You want to change the amount of memory allocated to accommodate future
growth in memory demand.

You can use a memory advisor to help you adjust memory sizes. See "Modifying
Memory Settings — Automatic Shared Memory Management" on page 5-18 for an
example of using a memory advisor.

See Also:

= "Enabling Automatic Memory Management" on page 5-15

= "Modifying Memory Settings — Automatic Memory Management"
on page 5-16

= "Modifying Memory Settings — Automatic PGA Memory
Management" on page 5-20

Enabling Automatic Memory Management

If you did not enable automatic memory management when you installed and
configured your database, then Oracle recommends that you do so after installation,
unless you are an experienced DBA with specific reasons to manually tune memory
sizes. With automatic memory management, the Oracle instance dynamically tunes all
memory components to optimize performance as the workload changes.

To enable automatic memory management:
1. Go to the Database Home page, logging in as user SYS.

See "Accessing the Database Home Page" on page 3-5.

Note: You must log in as user SYS to change the maximum memory
size, which is a static initialization parameter.

2. At the top of the page, click Server.
The Server subpage appears.
3. In the Database Configuration section, click Memory Advisors.

The Memory Advisors page appears with the SGA subtab (in the middle of the
page) displayed by default.

4. If the Maximum SGA Size field contains a positive number that is greater than or
equal to the desired total amount of memory to allocate to the database, then skip
to Step 10.

5. In the Maximum SGA Size (MB) field, enter the maximum permissible size for
database memory.

Use the sum of the current sizes of the SGA and instance PGA as a guideline, and
optionally add some room for growth.

6. Click Apply.
A confirmation page appears, indicating that you must restart the database.

7. Click Yes and follow the guided instructions to restart the database.
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8. After you have initiated the database restart, wait a few minutes and then click
Refresh.

The Database Home page appears.
9. Return to the Memory Advisors page.

You might need to log out and log back in to Enterprise Manager to get this page
to display correctly after the database restart.

10. Next to Automatic Memory Management Disabled, click Enable.
The Enable Automatic Memory Management page appears.

11. In the field titled Total Memory Size for Automatic Memory Management, enter
the desired amount of memory to allocate to the database, and then click OK.

A confirmation message appears.

See Also:

= "About Memory Management" on page 5-13

Modifying Memory Settings — Automatic Memory Management

Modifying memory settings for automatic memory management involves using the
Memory Advisors page of Database Control to change the total memory size setting.
The procedure for changing this setting differs depending on whether or not your
desired new setting exceeds the current setting for maximum memory size. In either
case, the steps involved require that you must first have enabled Automatic Memory
Management. See "Enabling Automatic Memory Management" on page 5-15.

To modify total memory size (new value does not exceed maximum memory
size):
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server.
3. In the Database Configuration section, click Memory Advisors.

The Memory Advisors page appears.

Database Instance: orcl.example.com = Advisor Central = Logged in As S¥5
Memory Advisors

Page Refrashed April 30, 2009 10:00:20 AM PDT ( Refresh
Show SQL | | Revert | (_Apply )

When Automatic Memaory Management is enabled, the database will automatically set the optimal distribution of memory. The distribution of memory will
change fram tirne to time to accomodate changes in the workload

Automatic Memary Management Enabled "gizape)
Tatal Memary Size 520 MB | Agwice )
Maximum Memory Size |520 ME v
The database must be restarted betore any changes to this value take effect

Allocation History
This chart shows the history of the components of the Mernory

&00

o 300 W PGA
A 200 [ 5GA
100
0
12 915 9:20 2:25 @30 9:35 240 9:45 950 2:55 1000
Apr 30, 2009
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4. Do one of the following:

s In the Total Memory Size field, enter a new value that is less than or equal to
the value in the current Maximum Memory Size field.

s Click Advice to use the Memory Advisor to help you choose a new size.

The Memory Size Advice page appears.

Memory Size Advice

*fou can click on the curve inthe graph to set & new value. Total Memory Size cannot be
greater than the Maximum Memory Size. First modify the Maximum Memoaory size (from the
parent page) and then select & value of Total Memory up to the Macximum Memoaory size.

10

1] ;i
-10 /

el
-4n0 /
-50 /

-0
=70 /
-0 '/

-40

Improvement in DE Time ¢

200 300 400 500 GO0 700 00 400 1000 1100

Total Memory Size (ME)
= Percentage improvement in DB Time for various sizes of Total Mem

= Maximum Memary Size
Total Memary Size (MB) 398

Cancel | (0K

If you chose to use the Memory Advisor, then click a point on the curve to change
the total memory size. Otherwise, go to Step 7.

The new total memory size is displayed below the graph.

Continue clicking the curve until the desired value is displayed, then click OK.
You are returned to the Memory Advisors page.

Click Apply.

A confirmation message appears.

To modify total memory size (new value exceeds maximum memory size):

1.

Go to the Database Home page, and log in as user SYS with the SYSDBA privilege.

See "Accessing the Database Home Page" on page 3-5.

Note: You must log in as user SYS to change the maximum memory
size, which is a static initialization parameter.

At the top of the page, click Server.
In the Database Configuration section, click Memory Advisors.
The Memory Advisors page appears.

In the Maximum Memory Size (MB) field, enter a new value for the maximum
total memory to allocate to the database.
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This value must be greater than or equal to the desired new value for total
memory size.

5. Click Apply.
A confirmation page appears, indicating that you must restart the database.
6. Click Yes and follow the guided instructions to restart the database.

7. After you have initiated the database restart, wait a few minutes, then click
Refresh.

The Database Home page appears.
8. Return to the Memory Advisors page.
9. Do one of the following:

s In the Total Memory Size field, enter a new value that is less than or equal to
the value in the current Maximum Memory Size field.

s Click Advice to use the Memory Advisor to help you choose a new size.
The Memory Size Advice page appears.

10. If you chose to use the Memory Advisor, then click a point on the curve to change
the total memory size. Otherwise, go to Step 12.

The new size is displayed below the graph.

11. Continue clicking the curve until the desired value is displayed, then click OK.
You are returned to the Memory Advisors page.

12. Click Apply.

A confirmation message appears.

See Also:

»  Oracle Database Performance Tuning Guide for more information
about memory parameters and their tuning

= "Optimizing Memory Usage with the Memory Advisors" on
page 10-27

= "About Memory Management" on page 5-13

Modifying Memory Settings — Automatic Shared Memory Management

Modifying memory settings for automatic shared memory management involves
using the Memory Advisors page of Database Control to change the total SGA size.
This section assumes that automatic memory management is disabled, that automatic
shared memory management is enabled, and that the desired new value for the total
SGA size does not exceed the current value for maximum SGA size.

Note: If you want a new total SGA size that exceeds the current
value for maximum SGA size, then you must first log in as user SYS,
change the maximum SGA size, and restart the database. See "To
modify total memory size (new value exceeds maximum memory
size):" on page 5-17 for a similar procedure.

To modify the total SGA memory size:
1. Go to the Database Home page.
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See "Accessing the Database Home Page" on page 3-5.
At the top of the page, click Server to view the Server subpage.
In the Database Configuration section, click Memory Advisors.

The Memory Advisors page appears. Scroll down to the SGA subpage.

| sca | Psa

mermary when an Oracle database instance is started.

Allocation History
This chart shows the history of the compaonents of the SGA.

The Systern Global Area (SGA) is a group of shared mermory structures that containg data and control inforration for one Oracle databage. The SGA is allocated in

Current Allocation

Automatic Shared Memaory Management Enabled | Disable )
Total SGA Size (ME) (CAchvice )

SGA Comy Current All ion (MB)

Shared Pool 192

Buffer Cache 112

Large Pool 4

Java Pool 4

Other 16

Maximum SGA Size

Maximum SGA Size (MB)

400
300
& W shared Fool
£ 200 O Buffer Cache
= | streams poal
@ W Java Pool
100 & Large Fool
Q
2:39 4 5 & 7 8 10 11 12 AM
May &, 2009 7

W Shared Pool (58.5%)
O Buffer Cache (34.1%)
[ Large Pool (1.2%)

W Java Pool {1.23%)

@ Other (4.9%)

The Maximum 3GA Size specifies the maximum memory that the database may allocate. If you specify the Maximum SGA Size, you can later dynamically
change the Total SGA Size above (provided Total 3GA Size does not exceed the Maximum SGA Size)

4. In the Current Allocation section, do one of the following:

s In the Total SGA Size (MB) field, enter a new total size for the SGA.

»  Click Advice to use the SGA Advisor to help you choose a new SGA size.

The SGA Size Advice window opens.

SGA Size Advice
50.0000

0.0000

-50.0000 /—
~100.0000

150.0000 /
200.0000 /

-250.0000

DB Time &)

n

Improvement

oo 200 3nn 400 L] B0 Fno goo

Total 5GA Size (ME)
® Percentage improvement in DB Time for various sizes of SCA
W Current SGA Size
= paximum SGA Size
Total 5G4 Size (MB) 384

You can click on the curve in the graph to set a new walue, Total SGA Size cannot be greater
than the SGA Max Size. First modify the Max SGA size (from the parent page) and then select
2 walue of 5G4 up to the Mar 5GA size,

———
_Cancel ) [ Dk
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Click a point on the curve to change the total SGA size. The new SGA size is
displayed below the graph. Continue clicking the curve until the desired value
is displayed, and then click OK.

This example graph shows that at the current time, increasing the total SGA
size is not expected to provide any gain in performance.

Note: The settings on this page can be modified only if Automatic
Memory Management is disabled.

5. If you chose to use the SGA Size Advisor, then click a point on the curve to change
the total memory size. Otherwise, go to Step 7.

The new size is displayed below the graph.

6. Continue clicking the curve until the desired value is displayed, then click OK.
You are returned to the Memory Advisors page.

7. Click Apply.

A confirmation message appears.

See Also:

»  Oracle Database Performance Tuning Guide for more information
about memory parameters and their tuning

= "Optimizing Memory Usage with the Memory Advisors" on
page 10-27

= "About Memory Management" on page 5-13

Modifying Memory Settings — Automatic PGA Memory Management

Modifying memory settings for automatic PGA memory management involves using
the Memory Advisors page of Database Control to modify the instance PGA size. This
section assumes that automatic memory management is disabled, and that automatic
PGA memory management is enabled.

Note: When you disable automatic memory management, automatic
PGA memory management is enabled by default.

To modify the instance PGA size:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Database Configuration section, click Memory Advisors.

The Memory Advisors page appears, with the SGA subpage shown.
4. Click PGA to view the PGA subpage.
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5GA PGA

The Program Global Area (PGA) is a memory buffer that contains data and contral infarmation For a server process. A PGA is created by Oracle when a
server process is started.

Aggregate PGA Target 183 ME v || Advice )
Current PGA Allocated (KE) 99285

Maximum PGA Allocated (KE) 136450
[zince startup)

Cache Hit Percentage (%) 100
| PGA Mamary Usage Details |

& TIP The surmn of PGA and 5G4 should be less than the botal syskern mermory minus memory required by the operating system and other applications,

5GA PGA

5. Do one of the following:
= In the Aggregate PGA Target field, enter a new size for the instance PGA.

s Click Advice to use the PGA Advisor to help you choose a new instance PGA
size.

See Oracle Database Performance Tuning Guide for information about sizing the
instance PGA.

6. When you have specified the new instance PGA size, click Apply.

A confirmation message appears.

See Also:

»  Oracle Database Performance Tuning Guide for more information
about memory parameters and their tuning

= "About Memory Management" on page 5-13

Instances: Oracle By Example Series

Oracle By Example (OBE) has a series on the Oracle Database 2 Day DBA guide. This
OBE steps you through the tasks in this chapter, and includes annotated screenshots.

To view the Instances OBE, in your browser, enter the following URL:

http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/
1llg/r2/2day_dba/instance/instance.htm
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6

Managing Database Storage Structures

This chapter discusses using Oracle Enterprise Manager Database Control (Database
Control) to view and manage the storage structures of your database. This chapter
contains the following sections:

= About Database Storage Structures

= Viewing Database Storage Structure Information
»  Performing Common Database Storage Tasks

= Managing the Online Redo Log

s Managing Undo Data

= Storage: Oracle By Example Series

About Database Storage Structures

An Oracle database is made up of physical and logical structures. Physical structures
can be seen and operated on from the operating system, such as the physical files that
store data on a disk.

Logical structures are created and recognized by Oracle Database and are not known
to the operating system. The primary logical structure in a database, a tablespace,
contains physical files. The applications developer or user may be aware of the logical
structure, but is not usually aware of this physical structure. The database
administrator (DBA) must understand the relationship between the physical and
logical structures of a database.

Figure 6-1 on page 6-2 shows the relationships between logical and physical
structures. This figure also shows recovery-related structures that are optionally kept
in the fast recovery area. See "Fast Recovery Area" on page 9-3 for more information.
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Figure 6—1 Oracle Database Storage Structures
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Oracle Database can automate much of the management of its structure. Oracle
Enterprise Manager Database Control (Database Control) provides a Web-based
graphical user interface (GUI) to enable easier management and monitoring of your
database.

To view a database storage structure, go to the Storage section of the Server subpage
and click on any of the links to access the storage pages.

Storage

Control Files

Tablespaces

Ternporary Tablespace Groups
Datafiles

Rollback Segments

Redo Loy Groups

Archive Logs

Disk Groups

Migrate to ASK

Ilake Tablespace Locally Managed

This section provides background information about the various database storage
structures. It contains the following topics:

= About Control Files

= About Online Redo Log Files

= About Archived Redo Log Files
= About Rollback Segments

= About Data Files
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= About Tablespaces
= About Other Storage Structures

See Also:
= "Viewing Database Storage Structure Information" on page 6-10

»  Oracle Database Concepts

About Control Files

A control file tracks the physical components of the database. It is the root file that the
database uses to find all the other files used by the database. Because of the
importance of the control file, Oracle recommends that the control file be multiplexed,
or have multiple identical copies. For databases created with Oracle Database
Configuration Assistant (DBCA), three copies of the control file are automatically
created and kept synchronized with each other.

If any control file fails, then your database becomes unavailable. If you have a control
file copy, however, you can shut down your database and re-create the failed control
file from the copy, then restart your database. Another option is to delete the failed
control file from the CONTROL_FILES initialization parameter and restart your
database using the remaining control files.

See Also:

»  Oracle Database Administrator’s Guide for detailed information
about control files

= "Viewing Control File Information" on page 6-10

»  Oracle Database Concepts

About Online Redo Log Files

Every Oracle database has a set of two or more online redo log files. The set of online
redo log files is collectively known as the redo log for the database. A redo log is made
up of redo entries, which are also called redo records.

The online redo log stores a copy of the changes made to data. If a failure requires a
data file to be restored from backup, then the recent data changes that are missing
from the restored data file can be obtained from the online redo log files, so work is
never lost. The online redo log files are used to recover a database after hardware,
software, or media failure. To protect against a failure involving the online redo log file
itself, Oracle Database can multiplex the online redo log file so that two or more
identical copies of the online redo log file can be maintained on different disks.

The online redo log for a database consists of groups of online redo log files. A group
consists of an online redo log file and its multiplexed copies. Each identical copy is
considered to be a member of that group. Each group is defined by a number, such as
Group 1.

Figure 6-2 on page 6-4 shows the configuration of a database that has three online
redo log groups and two members in each group. For each group, the members are
stored on separate disks for maximum availability. For example, the members of
Group 1 are the redo log files 2_LOG1 and B_LOG1.
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Figure 6—2 Online Redo Log Groups and Their Members
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The database log writer process (LGWR) writes redo records from the memory buffer
to a redo log group until the log files in that group reach their storage size limit, or
until you request a log switch operation. The LGWR process then writes to the next log
group. The LGWR process performs this action in a circular fashion so that the oldest
group is overwritten by the most recent redo records.

See Also:

n  Oracle Database Administrator’s Guide for detailed information
about redo logs

= "Viewing Online Redo Log File Information" on page 6-11
= "Switching a Log File" on page 6-24
= "Managing the Online Redo Log" on page 6-23

»  Oracle Database Concepts

About Archived Redo Log Files

When you enable archiving of the online redo logs, Oracle Database copies the online
redo log files to another location before they are overwritten. These copied files are
referred to as archived redo log files. You can archive to multiple locations.

These archived redo log files extend the amount of redo data that can be saved and are
used for recovery. Archived redo log files are required to recover a backup of the
database from the time of the backup to the current time. Archiving can be either
enabled or disabled for the database, but Oracle strongly recommends that you enable
archiving. Oracle also recommends that you configure the database to write archived
redo log files to the fast recovery area.
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See Also:

n  Oracle Database Administrator’s Guide for detailed information
about archived redo log files

= "Viewing Archived Redo Log File Information” on page 6-11

s "Configuring Recovery Settings" on page 9-6 for information
about enabling redo log archiving

= "Fast Recovery Area" on page 9-3 for background information
about the fast recovery area

»  Oracle Database Concepts

About Rollback Segments

Rollback segments were database structures used to track undo information for the
database in earlier releases of Oracle Database. Now, the preferred way of managing
undo information is with the undo tablespace. For more information, see "Managing
Undo Data" on page 6-25.

Note: Oracle Database uses a SYSTEM rollback segment for
performing system transactions. It is created automatically when the
database is created, and is always brought online at instance startup. It
is located in the SYSTEM tablespace. You are not required to perform
any operations to manage the SYSTEM rollback segment.

About Data Files

Data files are the operating system files that store the data within the database. The
data is written to these files in an Oracle proprietary format that cannot be read by
other programs. Tempfiles are a special class of data files that are associated only with
temporary tablespaces.

Data files can be broken down into the following components:
= Segment

A segment contains a specific type of database object. For example, a table is
stored in a table segment, and an index is stored in an index segment. A data file
can contain many segments.

s Extent

An extent is a contiguous set of data blocks within a segment. Oracle Database
allocates space for segments in units of one extent. When the existing extents of a
segment are full, the database allocates another extent for that segment.

s Data block

A data block, also called a database block, is the smallest unit of I/O to database
storage. An extent consists of several contiguous data blocks. The database uses a
default block size at database creation.

After the database has been created, it is not possible to change the default block
size without re-creating the database. It is possible, however, to create a tablespace
with a block size different than the default block size.

Segments, extents, and data blocks are all logical structures. Only Oracle Database can
determine how many data blocks are in a file. The operating system recognizes only
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files and operating system blocks, not the number of data blocks in an Oracle Database
file. Each data block maps to one or more operating system blocks.

See Also:

»  Oracle Database Administrator’s Guide for detailed information
about data files

= "Viewing Data File Information" on page 6-12

»  Oracle Database Concepts for more information about segments,
extents, and blocks

About Tablespaces

A database is divided into logical storage units called tablespaces, which group
related logical structures (such as tables, views, and other database objects). For
example, all application objects can be grouped into a single tablespace to simplify
maintenance operations.

A tablespace consists of one or more physical data files. Database objects assigned to a
tablespace are stored in the physical data files of that tablespace.

When you create an Oracle database, some tablespaces already exist, such as SYSTEM
and SYSAUX.

Tablespaces provide a means to physically locate data on storage. When you define the
data files that comprise a tablespace, you specify a storage location for these files. For
example, you might specify a data file location for a certain tablespace as a designated
host directory (implying a certain disk volume) or designated Oracle Automatic
Storage Management disk group. Any schema objects assigned to that tablespace then
get located in the specified storage location. Tablespaces also provide a unit of backup
and recovery. The backup and recovery features of Oracle Database enable you to back
up or recover at the tablespace level.

Table 6-1 describes some tablespaces included in the database.

Table 6—-1 Tablespaces and Descriptions

Tablespace Description

EXAMPLE This tablespace contains the sample schemas that are included with Oracle
Database. The sample schemas provide a common platform for examples.
Oracle documentation and educational materials contain examples based on
the sample schemas.

SYSTEM This tablespace is automatically created at database creation. Oracle Database
uses it to manage the database. It contains the data dictionary, which is the
central set of tables and views used as a read-only reference for a particular
database. It also contains various tables and views that contain administrative
information about the database. These are all contained in the SYS schema,
and can be accessed only by the SYS user or other administrative users with
the required privilege.

SYSAUX This is an auxiliary tablespace to the SYSTEM tablespace.

The SYSAUX tablespace contains data for some components and products,
reducing the load on the SYSTEM tablespace. Every database using Oracle
Database 10g release 1 (10.1) or later must have a SYSAUX tablespace.

Components that use SYSAUX as their default tablespace during installation
include Automatic Workload Repository, Oracle Streams, Oracle Text, and
Database Control Repository. For more information, see Oracle Database
Administrator’s Guide.
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Table 6—-1 (Cont.) Tablespaces and Descriptions

Tablespace Description

TEMP This tablespace stores temporary data generated when processing SQL

statements. For example, this tablespace would be used for query sorting.
Every database should have a temporary tablespace that is assigned to users
as their temporary tablespace. In the preconfigured database, the TEMP
tablespace is specified as the default temporary tablespace. If no temporary
tablespace is specified when a user account is created, then Oracle Database
assigns this tablespace to the user.

UNDOTBS1  This is the undo tablespace used by the database to store undo information.

See "Managing Undo Data" on page 6-25 to understand how an Oracle
database uses the undo tablespace. Every database must have an undo
tablespace.

USERS This tablespace is used to store permanent user objects and data. Similar to the

TEMP tablespace, every database should have a tablespace for permanent user
data that is assigned to users. Otherwise, user objects will be created in the
SYSTEM tablespace, which is not good practice. In the preconfigured database,
USERS is designated as the default tablespace for all new users.

You can create new tablespaces to support your user and application data
requirements. During tablespace creation, you set the following parameters:

Locally Managed Tablespaces
Tablespace Types

Tablespace Status
Autoextend Tablespace
Encrypted Tablespaces

See Also:

= "Viewing Tablespace Information" on page 6-12
s "Creating a Tablespace" on page 6-13

= "Modifying a Tablespace" on page 6-15

»  Oracle Database Concepts

Locally Managed Tablespaces

Space management within a tablespace involves keeping track of available (free) and
used space, so that space is allocated efficiently during data insertion and deletion.
Locally managed tablespaces keep the space allocation information within the
tablespace, not in the data dictionary, thus offering better performance. By default,
Oracle Database sets all newly created tablespaces to be locally managed with
automatic segment management, a feature that further improves performance.

Tablespace Types
There are three types of tablespaces:

Permanent

You use permanent tablespaces to store your user and application data. Oracle
Database uses permanent tablespaces to store permanent data, such as system
data. Each user is assigned a default permanent tablespace.

Undo
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A database running in automatic undo management mode transparently creates
and manages undo data in the undo tablespace. Oracle Database uses undo data
to roll back transactions, to provide read consistency, to help with database
recovery, and to enable features such as Oracle Flashback Query. A database
instance can have only one active undo tablespace.

s Temporary

Temporary tablespaces are used for storing temporary data, as would be created
when SQL statements perform sort operations. An Oracle database gets a
temporary tablespace when the database is created. You would create another
temporary tablespace if you were creating a temporary tablespace group. Under
typical circumstances, you do not have to create additional temporary tablespaces.
If you have an extremely large database, then you might configure additional
temporary tablespaces.

The physical files that comprise a temporary tablespace are called tempfiles, as
opposed to data files.

The TEMP tablespace is typically used as the default temporary tablespace for
users who are not explicitly assigned a temporary tablespace.

See Also:

s Oracle Database Administrator’s Guide to learn more about
temporary tablespaces

»  Oracle Database Concepts for more information about undo
tablespaces

Tablespace Status
You can set tablespace status as follows:

= Read Write
Users can read and write to the tablespace after it is created. This is the default.
= Read Only

If the tablespace is created Read Only, then the tablespace cannot be written to
until its status is changed to Read Write. It is unlikely that you would create a
Read Only tablespace, but you might change it to that status after you have
written data to it that you do not want modified.

s Offline

If the tablespace has a status of Offline, then no users can access it. You might
change the status of a tablespace to Offline before performing maintenance or
recovery on the data files associated with that tablespace.

Autoextend Tablespace

You can set a tablespace to automatically extend itself by a specified amount when it
reaches its size limit. If you do not enable autoextend, then you are alerted when the
tablespace reaches its critical or warning threshold size. The critical and warning
threshold parameters have default values that you can change at any time. These
parameters also cause alerts to be generated for autoextending tablespaces that are
approaching their specified size limit. You can respond to size alerts by manually
increasing the tablespace size. You do so by increasing the size of one or more of the
tablespace data files or by adding another data file to the tablespace.

6-8 Oracle Database 2 Day DBA



About Database Storage Structures

Note: Although it is common to refer to tablespaces as
autoextending, automatic extension is a data file property, not a
tablespace property. That is, when you create the data files that
comprise a tablespace, you indicate whether these data files
automatically extend. A tablespace that has autoextending data files is
considered to be an autoextending tablespace. You can specify a
maximum size for an autoextending data file.

Encrypted Tablespaces

Encrypted tablespaces primarily protect your data from unauthorized access by means
other than through the database. For example, when encrypted tablespaces are written
to backup media for travel from one Oracle database to another or for travel to an
off-site facility for storage, they remain encrypted. Also, encrypted tablespaces protect
data from users who try to circumvent the security features of the database and access
database files directly through the operating system file system.

You can encrypt any permanent tablespace to protect sensitive data. When you
encrypt a tablespace, all tablespace blocks are encrypted. All segment types are
supported for encryption, including tables, clusters, indexes, LOBs, table and index
partitions, and so on.Tablespace encryption is completely transparent to your
applications, so no application modification is necessary.

See Also:

»  Oracle Database 2 Day + Security Guide for more information on
securing data by using encryption

About Other Storage Structures

Other storage structures that can exist in an Oracle database include the initialization
parameter file, the password file, and backup files.

Initialization Parameter File

Initialization parameters are used by the Oracle instance at startup to determine the
run-time properties and resources for the database. Some parameters can be set or
modified while the database is running. Other initialization parameters require the
database to be restarted for the changes to take effect. See "Viewing and Modifying
Initialization Parameters".

Password File

A database can use a password file to authenticate administrative users with SYSDBA
or SYSOPER connection privileges. A password file is required for remote connections
to the database as SYSDBA or SYSOPER. These privileges enable a DBA to start and
shut down the database and perform other high-level administrative tasks. This
password file is outside of the database itself, thereby enabling the authentication of a
DBA when the database is not yet started. (A DBA must authenticate before starting
the database.)

When you invoke DBCA as part of the Oracle Database installation process, DBCA
creates a password file with one entry: the SYS user. Granting SYSDBA to a user adds
that user to the password file automatically.
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Note: Oracle Database can also use operating system authentication
to authenticate users with the SYSDBA or SYSOPER privileges. See
"Starting SQL*Plus and Connecting to the Database".

Backup Files
Backup files are not technically database files, but are copies of the database in some

form that can be used to recover the database if a failure causes loss of data.
See Also:

s Chapter 5, "Managing the Oracle Instance" for more information
about initialization parameters and the initialization parameter
file

»  Oracle Database Concepts for more information about password
files and operating system authentication

= "SYSDBA and SYSOPER System Privileges" on page 7-5

s Chapter 9, "Performing Backup and Recovery" for more
information about backup files

»  Oracle Database Concepts

Viewing Database Storage Structure Information

To assist you in managing the storage structures within your database, this section
provides instructions for viewing information about the various database storage
structures using Oracle Enterprise Manager Database Control (Database Control).

This section contains the following topics:

= Viewing Control File Information

= Viewing Online Redo Log File Information

= Viewing Archived Redo Log File Information
= Viewing Data File Information

= Viewing Tablespace Information

See Also:

= "About Database Storage Structures” on page 6-1

Viewing Control File Information

You can use Database Control to view location and status information about control
files.

To view control file information:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Control Files.

The Control Files page appears, showing the General subpage.
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This page shows whether your database has a multiplexed control file. The
Advanced and Record Section subpages give you more detailed information about
your control files.

See Also:

= "About Control Files" on page 6-3

Viewing Online Redo Log File Information

You use Database Control to view status and multiplexing information about online
redo log files.

To view online redo log file information:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Redo Log Groups.

The Redo Log Groups page appears. This page shows the attributes of the online
redo log groups for your database.

When an online redo log group contains only one member, it is not multiplexed.
Note the Status attribute for the online redo log groups. The online redo log group
with status Current is the one currently being written to disk by the log writer.

4. (Optional) In the Group column, click a group number to view information about
online redo log group members.

See Also:
= "About Online Redo Log Files" on page 6-3
= "Managing the Online Redo Log" on page 6-23

Viewing Archived Redo Log File Information

You use Database Control to view status information about archived redo log files.

Note: Archived redo log files do not exist until you set the database
in ARCHIVELOG mode.

To view archived redo log file information:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Archive Logs.

The Archive Logs page appears.

See Also:
= "About Archived Redo Log Files" on page 6-4

s "Configuring Your Database for Basic Backup and Recovery" on
page 9-4
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Viewing Data File Information

You use Database Control to view status and location information about data files.

To view data file information:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Datafiles.

The Datafiles page appears.

4. (Optional) Select a data file, and then click View to display more attributes for the
data file.

5. (Optional) Click the name of a tablespace in the Tablespace column to display the
attributes of the tablespace associated with the data file.

See Also:
= "About Data Files" on page 6-5

Viewing Tablespace Information

You use Database Control to view configuration, size, and status information about
tablespaces.

To view tablespace information:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Tablespaces.

The Tablespaces page appears.

See Also:
= "About Tablespaces" on page 6-6
=  Modifying a Tablespace

Performing Common Database Storage Tasks

As data is added to your database, the tablespace requirements for your database
change. As a database administrator (DBA), you can use Oracle Enterprise Manager
Database Control (Database Control) to perform the following tasks to effectively
manage the tablespaces and database storage:

»  Creating a Tablespace
= Modifying a Tablespace
»  Dropping a Tablespace

= Reclaiming Unused Space
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Creating a Tablespace

You can create additional tablespaces to store user data, so that not all data is stored in
the USERS tablespace. The following are some reasons to create additional tablespaces:

For certain users, groups of users, or applications, it may be convenient to keep all
application data in a separate tablespace or set of tablespaces for backup and
recovery or maintenance reasons. For example, suppose you must recover all
application data from backup due to a hardware or software failure, and you want
to perform an offline recovery. If the application data is kept in a separate
tablespace, then you can take just that tablespace offline and recover it, without
affecting the operation of other database applications.

Some applications, such as those with large partitioned tables, may benefit from
distributing data across multiple tablespaces. This approach allows the optimal
use of the available storage because frequently accessed data can be placed on
high performance disks, and infrequently retrieved data can be placed on less
expensive storage.

To create a tablespace:

1.

Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.

At the top of the page, click Server to view the Server subpage.
In the Storage section, click Tablespaces.

The Tablespaces page appears.
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Tablespaces
Object Type ‘Tahlespace v
Search
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4. Do one of the following:
a. To create a new tablespace, click Create.

b. To create a tablespace that is similar to an existing tablespace, in the Select
column, select the tablespace whose attributes you want to reproduce. In the
Actions list, select Create Like and then click Go.

The Create Tablespace page appears, showing the General subpage.

Database Instance: orcl example.com = T: Bg > Loggedin As SYSTEM
Create Tablespace
Show 50U ) | Cancel ) [ DK )
General Storage
* Marne
Extent Management Type Status
® Locally Managed & Parmanent ® Read Write
O Dictionary Managed [JSet as default permanent tsblespace © Raad Only
O Offling
CIEncryption (_Encryation Options |
O Temporary
[I5et as default temporary tablespace
O Undo
Undo Retention Q ®
Guarantes Yes Mo
Datafiles
[Tuse bigfilz tsblespace
Tablespace can have only one datafile with no praciical size limit
|_Add )
Select Name Directory Size (MEB)}
Mo items found

5. In the Name field, enter a name for the tablespace.

6. In the Extent Management section, select Locally Managed.
See "Locally Managed Tablespaces" on page 6-7.

7. In the Type section, select Permanent.

See "Tablespace Types" on page 6-7.
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8. In the Status section, select Read Write.
See "Tablespace Status" on page 6-8.
9. In the Datafiles section, click Add to add one or more data files to the tablespace.

The Add Datafile page appears.

Note: If you select Use bigfile tablespace, then the tablespace can
have only one data file. Bigfile tablespaces are used with very large
databases that use Automatic Storage Management or other logical
volume managers that support striping, RAID, and dynamically
extensible logical volumes.

10. If the Storage Type is File System, then in the File Name field, enter a file name. In
the File Directory and File Size fields, enter appropriate values for your data file
location and initial size.

11. In the Storage section, complete the following steps:
a. Select Automatically extend data file when full (AUTOEXTEND).
b. Set a suitable increment, such as 10 MB.

This is the amount of disk space that is added to the data file when it needs
more storage space.

c. For Maximum File Size, do one of the following, depending on available
storage:

- Select Unlimited to permit the file to increase without limits.
— Select Value, and then enter a value in KB, MB, GB, or TB.
12. Click Continue.
The Create Tablespace page returns.

13. (Optional) Toward the top of the page, click Storage to view the Storage subpage.
Examine all of the default settings on this subpage.

14. Click OK to add the tablespace.

The Tablespaces page returns, showing the newly created tablespace.

See Also:

= "About Tablespaces" on page 6-6

Modifying a Tablespace

You can use Database Control to modify a tablespace. For example, you can extend it
by increasing data file sizes or adding another data file, set it to automatically extend,
change its space usage alert thresholds, or change its status to Offline. When you get a
critical or warning alert, you might have to extend a tablespace if the alert is related to
a space limitation or you might have to take the tablespace offline for recovery if the
alert is related to corrupted data or other serious errors.

This section contains the following topics:
»  Setting a Tablespace to Automatically Extend
s Changing Space Usage Alert Thresholds for a Tablespace
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Taking a Tablespace Offline

See Also:

= "About Tablespaces" on page 6-6

Setting a Tablespace to Automatically Extend
This section explains how to set a tablespace to automatically extend when it reaches

its size limit. The following instructions assume that the tablespace was previously not

an autoextending tablespace.

To set a tablespace to automatically extend:

1.

Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.

At the top of the page, click Server to view the Server subpage.
In the Storage section, click Tablespaces.

The Tablespaces page appears.

Select the tablespace for which you want to enable autoextend, and then click Edit.

The Edit Tablespace page appears.

Select the first data file associated with the tablespace, and then click Edit.
The Edit Datafile page appears.

In the Storage section, complete the following steps:

a. Select Automatically extend data file when full (AUTOEXTEND).

b. Set a suitable increment, such as 10 MB.

This is the amount of disk space that is added to the data file when it needs
more storage space.

c. For Maximum File Size, do one of the following, depending on available
storage:

—  Select Unlimited to permit the file to increase without limits.
— Select Value, and then enter a value in KB, MB, GB, or TB.
Click Continue.
The Edit Tablespace page returns.

Repeat Step 5 through Step 7 for each additional data file associated with the
tablespace.

Click Apply.

A confirmation message appears.

Changing Space Usage Alert Thresholds for a Tablespace

You receive an alert in Database Control when a space usage threshold for a tablespace
is reached. There are two types of space usage alerts that you can enable: warning, for
when tablespace space is somewhat low, and critical, for when the tablespace is almost

completely full and action must be taken immediately.

For both warning and critical alerts, you can specify alert thresholds in the following
ways:
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= By space used (%)

When space used becomes greater than or equal to a percentage of total space, an
alert is issued.

= By free space (MB)
When remaining space falls below an amount (in MB), an alert is issued.

Free-space thresholds are more useful for large tablespaces. For example, for a 10
TB tablespace, setting the percentage full critical alert to as high as 99 percent
means that the database would issue an alert when there is still 100 GB of free
space remaining. Usually, 100 GB remaining would not be a critical situation, and
the alert would not be useful. For this tablespace, it might be better to use a
free-space threshold, which you could set to issue a critical alert when 5 GB of free
space remains.

For both warning and critical alerts for a tablespace, you can enable either the space
used threshold or the free-space threshold, or you can enable both thresholds.

To change space usage alert thresholds for tablespaces:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.

2. At the top of the page, click Server to view the Server subpage.

3. In the Storage section, click Tablespaces.
The Tablespaces page appears.

4. Select the tablespace whose threshold you want to change, and then click Edit.
The Edit Tablespace page appears, showing the General subpage.

5. Click the Thresholds link at the top of the page to display the Thresholds subpage.

Actions | Add Datafile v|(Go) Show SQL ) (_Revert ) (_&pply )
Genaral Storage Thresholds
Available Space (MB) 32,777.98 Space Used (MB) 3.06
Space Used (%) 0.01 Awailable Free Space (MB) 32.774.92

Tablespace Full Metric Thresholds
tanitor the fullness of the tablespace using either of the metrice below.

Space Used (%) Free Space {(MB)
Aowarning or critical alert will be generated if the percentage of Acwarming or critical alert will be generated if the remaining free
space used exceeds the coresponding threshold. space falls below the corresponding threshold. This metric is
@ Use Database Default Thresholds [ Modify ) especially useful for large tablespaces .
Warning (%) 85 ® Use Database Default Threshalds (_Maodify
Critical (%) 97 Waming (ME] HNot Defined
© Specify Threshalds Critical (MB) Mot Defined
Warning (%) a5 O Specify Threshalds
Critical (%) 97 Waring (MB)
) Digabla Thregholds EriicalME)
O Disable Thresholds

6. In the Space Used (%) section, do one of the following:
= Accept the default thresholds.

»  Select Specify Thresholds, and then enter a Warning (%) threshold and a
Critical (%) threshold.

= Select Disable Thresholds to disable the percentage full thresholds.
7. In the Free Space (MB) section, do one of the following;:
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»  Accept the default thresholds.

n  Select Specify Thresholds, and then enter a Warning (MB) threshold and a
Critical (MB) threshold.

= Select Disable Thresholds to disable the threshold for free space remaining.
8. Click Apply.

A confirmation message appears.

Taking a Tablespace Offline

You may want to take a tablespace offline for any of the following reasons:

= To make a portion of the database unavailable while still allowing access to the
remainder of the database

= Tomake an application and its group of tables temporarily unavailable while
updating or maintaining the application

= To perform an offline tablespace backup (even though a tablespace can be backed
up while online and in use)

= Torecover a tablespace after a hardware or software failure

= Torename or relocate tablespace data files

To take a tablespace offline:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Tablespaces.
The Tablespaces page appears.
4. Select the tablespace to take offline, and then click Edit.
The Edit Tablespace page appears.
5. In the Status section, select Offline.
For more information about the selections on this page, click Help.
6. Make a selection from the Offline Mode list, and then click Apply.

A confirmation message appears.

Note: To bring the tablespace back online, return to this page, and
then, under the Status section, click Read Write.

See Also:

s Oracle Database Administrator's Guide for more information about
taking tablespaces offline and for information about renaming or
relocating data files.
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Dropping a Tablespace

After a tablespace has been dropped (deleted), the objects and data in it are no longer
available. To recover them can be a time-consuming process. Oracle recommends
performing a backup before and after dropping a tablespace.

To drop a tablespace:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Tablespaces.

The Tablespaces page appears.
4. Select the tablespace to drop, and then click Delete.

Database Control asks for confirmation to delete the tablespace and gives you the
option to also delete the associated data files from the disk.

5. Click Yes to remove the tablespace.
A confirmation is displayed and the deleted tablespace no longer appears on the
Tablespaces page.
See Also:

= "About Tablespaces" on page 6-6

Reclaiming Unused Space

This section provides background information about reclaimable unused space in the
database, and provides instructions about how to reclaim this space. It contains the
following topics:

= About Reclaimable Unused Space
= About the Segment Advisor
= Viewing Segment Advisor Recommendations and Reclaiming Space

= Running the Segment Advisor Manually

About Reclaimable Unused Space

Over time, performing insert, update, and delete operations (also referred to as DML
operations) on objects within a tablespace can create pockets of empty space that
individually are not big enough to be reused. Collectively, these pockets can waste
large amounts of space. The sparsely populated objects that result can degrade
performance during queries and DML operations.

Oracle Database enables you reclaim this empty space with the following online
operations—that is, operations that do not block queries or DML against affected
objects while the operations are proceeding:

= Online segment shrink

Online segment shrink operates on table segments and on the segments of the
dependent objects of the table, such as indexes and partitions. For each segment,
data is compacted to the front of the segment. Free space can either be returned to
the tablespace or kept in the segment for future insert operations.
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Online segment shrink is permitted only on segments in a locally managed
tablespace with automatic segment space management. Online segment shrink is
an in-place operation; no additional free space in the tablespace is required.

= Online table redefinition (also known as reorganization)

Reorganization relocates the table and its dependent objects in a different part of
the tablespace. This operation has the desirable side effect of compacting the data
for those objects. For this operation to succeed, however, the tablespace must have
free space equal to the size of the table and its dependent objects. Reorganization is
the only permitted operation for dictionary-managed tablespaces or for locally
managed tablespaces with manual segment space management.

The Segment Advisor generates recommendations for shrinking or reorganizing
segments that have a significant amount of reclaimable unused space.

See Also:

m  Oracle Database Administrator’s Guide for more information about
online segment shrink and online redefinition of tables

About the Segment Advisor

The Segment Advisor identifies database objects that have unused space that you can
reclaim. It performs its analysis by examining usage and growth statistics and by
sampling the data in the object. By default, it is configured to run automatically at
regular intervals, during all maintenance windows (time periods). You can also run the
Segment Advisor manually.

The regularly scheduled Segment Advisor task is known as the Automatic Segment
Advisor. Results from the advisor are summarized on the Space Summary section of
the Database Home page as Segment Advisor Recommendations.

During each run of the Automatic Segment Advisor, only a subset of the segments in
the database are analyzed. If you suspect that segments have reclaimable space, but
these segments do not appear among the Segment Advisor recommendations, then the
Automatic Segment Advisor may not have chosen them for analysis. You can run the
Segment Advisor manually on those segments at any time. See Oracle Database
Administrator’s Guide for information about how the Automatic Segment Advisor
selects tablespaces and segments for analysis.

Segment Advisor Recommendations Segment Advisor recommendations are grouped by
tablespace. Only tablespace names appear on the Segment Advisor Recommendations
page in Database Control.

If a tablespace contains any segments for which a shrink operation or reorganization is
recommended, then the tablespace appears on the Segment Advisor
Recommendations page. This page estimates the amount of reclaimable space for each
tablespace. If you request recommendation details for a tablespace, then Database
Control displays the segments in that tablespace for which recommendations were
generated.

The recommendations provided by the Segment Adviser depend on the characteristics
of the tablespace in which the segment is located. If the tablespace was created with
default options, then the Segment Advisor typically recommends shrinking. If the
segment is not eligible for online segment shrinking, or if it is in a dictionary-managed
tablespace or a tablespace created with manual segment space management, then the
Segment Advisor recommends reorganization instead.
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In addition, the Automatic Segment Advisor evaluates tables that are 10MB or larger
and have at least three indexes to determine the amount of space that could be saved if
the tables are compressed with the OLTP compression method.

See Also:

m  Oracle Database Administrator’s Guide for more information about
maintenance windows

Viewing Segment Advisor Recommendations and Reclaiming Space

Each Segment Advisor recommendation includes a button that you can click to begin
the space reclamation process. Although space reclamation is an online process, it can
consume significant resources, so you should reclaim space during off-peak hours.

To view Segment Advisor recommendations and reclaim space:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.

2. In the Space Summary section, click the numeric link adjacent to Segment Advisor
Recommendations.

Space Summary
Database Size (GB)
Prablern Tablespaces /1
Segment Advisor Recommendations
Paolicy Yiolations
Durmp Area Used (%)

The Segment Advisor Recommendations page appears, showing
recommendations from the most recent automatic and manual runs of the
Segment Advisor.

Segment Advisor Recommendations

Oracle uses the Automatic Segment Advisor job to detect segment issues regularly within maintenance windows. The following table
containg the minimum reclaimable space surnmary for the evaluated segments in that tablespace. The recommendations come from
the rost recent runs of autormatic and user-scheduled segrment advisor jobs. Oracle recommends shrinking, reorganizing or
compressing these segments to release unused space. Select the Recormmendation Details button to view and implement the
recammendations.

Wiewl &l Recormmendations v
Fecommendation Details ‘l
Segment
Tablespace|Evaluated Extent Space
Select Tabhlespace Recommendations| Size (MB)|Space (%)|Reclaimable Space (MB) " |[Management|Management
® TEST_ASSM 4 £00.00 a7 433.98 LOCAL ALTO
O TEST_MSSh_NEW 2 500.00 86.54 431.00 LOCAL MANLIAL
O [TEST_ASSM_NEW 3 500.00 56.58 281.20 LOCAL ALTO

3. (Optional) In the View list, select Recommendations for Last Automatic Run to
view recommendations from only the most recent automatic run of the Segment
Advisor.

4. Select a tablespace, and then click Recommendation Details.
The Recommendation Details for Tablespace page appears.

This page lists the tablespace segments for which online segment shrink or
reorganization is recommended.
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Recommendation Details for Tablespace: TEST_ASSM_NEW

“iew All Recommendations
Oracle uses the Automatic Segment Advisor job to detect segment issues regularly within maintenance windows. The following table
contains the reclaimable space information for the evaluated segments in the selected tablespace. The recommendations come from
the most recent runs of automatic and user-scheduled segment advisor jobs. Oracle recommends shrinking, reorganizing or
compressing these segments to release unused space. Select the segment to implement the recommendation.

Schema Recommendation | All Types  »
Minimum
Segmn.ant Reclaimable
Partition Space (MB) i
Search |
Shrink
Select All | Select Mane
Allocated| Used
Space|Space|Segment
Select Schema|Segment Recommendation|Reclaimable Space (MB) (MB}{ (MB)|Type
O SYSTEMTEST SHRINK_TABLE_MEW | Shrink ) 14820 14900 080 TABLE
[ SYSTEMTEST SHRINK_NEW INDEX \Shrink ) 98.00  98.00 0.00INDEX
[0 SvySTEMTEST_SHRINK_NEW INDEX_AUTO \Shrink ) 35.00 35.00 0.00 INDEX

5. (Optional) Reduce the number of segments displayed in the segment list by
entering search criteria in the Schema, Segment, Partition, or Minimum
Reclaimable Space fields, and then clicking Search.

6. Examine the recommendation for each segment, and then proceed as follows:

= If the recommendation for any segments is to reorganize, then start
reorganization for those segments by clicking the Reorganize button, or select
multiple segments and then click the Reorganize button above the table.
Follow the directions in the succeeding pages to generate a reorganization
script for the selected segments.

»  If the recommendation for any segments is to shrink, then proceed with Step 7
through Step 13 for those segments.

7. Do one of the following to select one or more segments to shrink:

s To reclaim space in a single segment, click Shrink under the Recommendation
column for that segment.

= To shrink one or more segments, select the segments, and then click the
Shrink button above the table.

8. On the Shrink Segment: Options page, accept Compact Segments and Release
Space.

This option returns freed space to the tablespace. If you do not want to release the
freed space to the tablespace, then choose Compact Segments. You can rerun the
shrink process later to release the freed space.

Note: Choose Compact Segments if you believe that you may have
long-running queries currently in operation that involve the segments
being shrunk. Long-running queries that were started before the
shrink operation completes might attempt to read from blocks that
have been reclaimed, which results in an error. Alternatively, you can
schedule the shrink operation for an off-peak period in Step 10.

9. Click Implement.
The Shrink Segment: Schedule page appears.
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10. Note your job name, or replace it with a job name of your choosing.
11. Under the heading Start, select Inmediately.

Because the shrink operation can be resource intensive, you can also select Later
and schedule the operation for an off-peak period.

12. Click Submit.

The Scheduler Jobs page appears, and shows the shrink job in the Running
subpage.

13. Click Refresh to update the page until the job disappears from the Running
subpage.

You can then switch to the History or All subpage to view the completed status of
the job.

Running the Segment Advisor Manually

You can run the Segment Advisor manually. You do so when you want to analyze
objects not selected for analysis by the Automatic Segment Advisor, or when you want
more up-to-date recommendations on a tablespace.

See Oracle Database Administrator’s Guide for information about running the Segment
Advisor manually.

Managing the Online Redo Log

The online redo log files are a critical component in database recovery. Every
transaction in the database updates the redo logs, regardless of whether archiving is
enabled. During crash, instance, or media recovery, the database properly applies redo
log files in ascending order by using the log sequence number of the necessary
archived and redo log files.

If properly configured, the online redo logs require little maintenance. This section
describes the more common redo log management tasks. It contains the following
topics:

= Multiplexing the Online Redo Log
»  Switching a Log File

See Also:
= "About Online Redo Log Files" on page 6-3

= "Viewing Online Redo Log File Information" on page 6-11

Multiplexing the Online Redo Log

Oracle recommends that you multiplex the online redo log. Multiplexing provides
better protection for data if an instance or media failure occurs.

To multiplex your online redo log, you must add members to each online redo log
group. It is not required that online redo log groups be symmetrical, but Oracle
recommends that your groups all have the same number of members. A database must
have a minimum of two online redo log groups.
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Note: When you multiplex the online redo log, the database must
increase the amount of I/O that it performs. Depending on your
configuration, this action may affect overall database performance.

To multiplex the online redo log:
1. Go to the Database Home page.

See "Accessing the Database Home Page" on page 3-5.
2. At the top of the page, click Server to view the Server subpage.
3. In the Storage section, click Redo Log Groups.
The Redo Log Groups page appears.
4. Select a group and click Edit.
The Edit Redo Log Group page appears.
5. Click Add.
The Add Redo Log Member page appears.

6. If the Storage Type is set to File System, then in the File Name field, enter a file
name for the new redo log member.

For example, if your existing member file name is REDOO1 . log, then you might
name this member REDOOla. log.

7. In the File Directory field, enter the directory where you want the data file to be
stored on disk.

You can create this file in the same directory as the other member of the redo log
file group, but it is recommended that you store members on separate disk drives.
That way, if there is a drive failure, then you still have access to one member.

8. Click Continue, and then click Apply to accept your changes.
A confirmation message appears.

9. At the top of the page, click the Redo Log Groups link to return to the Redo Log
Groups page.

10. Repeat Step 4 through Step 9 for every existing log group.

Switching a Log File

When a log switch occurs, the log writer (LGWR) process stops writing to the current
online redo log group and starts writing to the next available redo log group. After a
log switch, the current online redo log group becomes inactive, and the next available
online redo log group becomes the current online redo log group.

You can force a log switch to make the current redo group inactive and available for
redo log maintenance operations. Forcing a log switch is useful in configurations with
large redo log files that take a long time to fill. For example, you might want to:

= Drop the current redo group, but are not able to do so until the group is inactive

= Archive the current online redo log group members immed