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Objectives

After completing this course, you should be able to
do the following:

¢ I|dentify the various components of the Oracle
architecture.

e Start and shut down an Oracle database
e (Create an operational database

* Manage Oracle control files, redo log files,
database files, tablespaces, segments, extents,
and blocks

* Manage users, privileges, and resources
e Use Globalization Support features
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Scope of the Course

This course is the first in a series of courses that cover the core database administrator tasks.
The tasks covered in this course are:

* Outlining the Oracle architecture

* Planning and creating databases

* Managing the memory, process, physical, and logical structures

* Managing database users, and controlling and monitoring their actions
* Using the Globalization Support features

DBA Fundamentals | [-2



Oracle9i Enterprise Edition

Real Application
Clusters

Oracle Eterpnse Advanced
Manager Packs Security
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What Is the Oracle9 i Enterprise Edition?

Oracle9 Enterprise Edition is an object relational database that is scalable and easily
manageable. The administration of the basic enterprise edition is discussed in this course.
However, the following options provide additional functionality.

» Partitioning: Provides facilities for implementing large, scalable applications. (It
enables control over tables and indexes at a lower level of granularity than is possible
with the basic enterprise edition.)

» Real Application Clusters: Improves the scalability and availability of a database by
allowing multiple copies of the Oracle software to access a single database.

» Oracle Enterprise Manager Packs: Built on top of the Oracle Enterprise Manager.
Oracle Enterprise Manager Diagnostics, Tuning, and Change Management Packs are
add-ons that provide DBAs with a set of tools for advanced diagnostics, monitoring,
tuning, and change management of Oracle environments. Oracle Enterprise Manager
also provides a DBA Management Pack that enables DBAs to perform basic
administration, such as creating users, starting up an instance, granting privileges, and
SO on.

» Advanced Security: Provides client-server, server-server network security, using
encryption and data integrity checking, and supports enhanced user authentication
services, using third-party security services.

Note: Options do require a license to be purchased.

DBA Fundamentals | [-3



Database Administrator Tasks

* Plan and create databases
* Manage database availability
* Manage physical and logical

structures
:!!

——

* Network administration
* Backup and recovery

* Manage storage based
on design

e Manage security

e Database tuning

-4 Copyright © Oracle Corporation, 2001. All rights reserved.

Database Administrator Tasks

Database administrators are responsible for maintaining the Oracle server so that the server
can process user requests. An understanding of the Oracle architecture is necessary to
maintain it effectively. This course will be focusing on outlining the Oracle architecture, and
other administrator tasks such as: planning and creating databases, managing database
availability, managing memory, physical, and logical structures, managing users and
privileges.

Database Administrator Tasks Covered in Other Courses
The following tasks are discussed in other courses:
» Backup and Recovery @racle9i DBA Fundamentals Il
* Network Administration irOracle9i DBA Fundamentals Il
» Database Tuning i@racle9i Performance Tuning

DBA Fundamentals | -4
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Objectives

After completing this lesson, you should be able to
do the following:

e Qutline the Oracle architecture and its main
components

e List the structures involved in connecting a user
to an Oracle instance

1-2 Copyright © Oracle Corporation, 2001. All rights reserved.

Objectives

This lesson introduces the Oracle server architecture by examining the physical, memory,
process, and logical structures involved in establishing a database connection, creating a
session, and executing SQL commands.

DBA Fundamentals | 1-2



Overview of Primary Components

U Instance
ser
process Shared pool SGA

Library
cache Database Redo log
Server Data Dict. buffer cache | buffer cache
pl‘OC(—Z‘SS cache

Data Control Redo lo .
Parameter files files files S Archived
file log files
Password
file Database
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Overview of Primary Components

The Oracle architecture includes a number of primary components, which are discussed
further in this lesson.

» Oracle server: There are several files, processes, and memory structures in an Oracle
server; however, not all of them are used when processing a SQL statement. Some are
used to improve the performance of the database, ensure that the database can be
recovered in the event of a software or hardware error, or perform other tasks necessary
to maintain the database. The Oracle server consists of an Oracle instance and an Oracle
database.

* Oracle instance: An Oracle instance is the combination of the background processes and
memory structures. The instance must be started to access the data in the database.
Every time an instance is started, a System Global Area (SGA) is allocated and Oracle
background processes are started. Background processes perform functions on behalf of
the invoking process. They consolidate functions that would otherwise be handled by
multiple Oracle programs running for each user. The background processes perform
input/output (1/0) and monitor other Oracle processes to provide increased parallelism
for better performance and reliability.

* Oracle database: An Oracle database consists of operating system files, also known as
database files, that provide the actual physical storage for database information. The
database files are used to ensure that the data is kept consistent and can be recovered in
the event of a failure of the instance.
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Overview of Primary Components (continued)

» Other key files: Nondatabase files are used to configure the instance, authenticate
privileged users, and recover the database in the event of a disk failure.

» User and server processes: The user and server processes are the primary processes
involved when a SQL statement is executed; however, other processes may help the
server complete the processing of the SQL statement.

» Other processes: Many other processes exist that are used by other options within
Oracle, such as Advanced Queuing, Real Application Clusters, Shared Server,
Advanced Replication, and so on. These processes are discussed within their respective
courses.

DBA Fundamentals | 1-4



Oracle Server

An Oracle server:

e |s a database management
system that provides an
open, comprehensive,
integrated approach to
information management

e (Consists of an Oracle
instance and an Oracle

database

1-5

Oracle Server
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Oracle Server

The Oracle server can run on a number of different computers in one of the following ways:

» Client-Application Server-Server

* Client-Server
* Host-Based

Client-Application Server-Server: (Three-tier) Users access the database from their
personal computers (clients) through an application server, which is used for the application’s

processing requirements.

Client-Server: (Two-tier) Users access the database from their personal computer (client)

over a network, and the database sits on a separate computer (server).

Host-Based:Users are connected directly to the same computer on which the database

resides.

DBA Fundamentals |
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Oracle Instance

An Oracle instance:

e |s a means to access an Oracle database

e Always opens one and only one database
e Consists of memory and process structures

Instance |
Shared pool SGA
Library l\:ren;to?/e
structures
cache Database Redo log
Data Dictionary | | buffer cache | buffer cache
cache
Background
DBWR structures
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Oracle Instance

An Oracle instance consists of the System Global Area (SGA) memory structure and the
background processes used to manage a database. An instance is identified by using methods
specific to each operating system. The instance can open and use only one database at a time.
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Establishing a Connection
and Creating a Session

Connecting to an Oracle instance consists of
establishing a user connection and creating a

session.
_ Server
Connection process

established

User
process

Session created

Oracle server

Database user
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Connecting to an Oracle Instance

Before users can submit SQL statements to an Oracle database, they must connect to an
instance.

» The user starts a tool such as SQL*Plus or runs an application developed using a tool
such as Oracle Forms. This application or tool is executed as a user process.

* In the most basic configuration, when a user logs on to the Oracle server, a process is
created on the computer running the Oracle server. This process is called a server
process. The server process communicates with the Oracle instance on behalf of the
user process that runs on the client. The server process executes SQL statements on
behalf of the user.

Connection

A connection is a communication pathway between a user process and an Oracle server. A
database user can connect to an Oracle server in one of three ways:

» The user logs on to the operating system running the Oracle instance and starts an
application or tool that accesses the database on that system. The communication
pathway is established using the interprocess communication mechanisms available on
the host operating system.
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Connecting to an Oracle Instance (continued)

* The user starts the application or tool on a local computer and connects over a network
to the computer running the Oracle instance. In this configuration, called client-server,
network software is used to communicate between the user and the Oracle server.

* In a three-tiered connection, the user’'s computer communicates over the network to an
application or a network server, which is connected through a network to the machine
running the Oracle instance. For example, the user runs a browser on a computer on a
network to use an application residing on an NT server that retrieves data from an
Oracle database running on a UNIX host.

Sessions

A session is a specific connection of a user to an Oracle server. The session starts when the
user is validated by the Oracle server, and it ends when the user logs out or when there is an
abnormal termination. For a given database user, many concurrent sessions are possible if the
user logs on from many tools, applications, or terminals at the same time. Except for some
specialized database administration tools, starting a database session requires that the Oracle
server be available for use.

Note: The type of connection explained here, where there is a one-to-one correspondence
between a user and server process, is called a dedicated server connection. When using a
shared server configuration, it is possible for multiple user processes to share server
processes.

DBA Fundamentals | 1-8



Oracle Database

An Oracle database:
¢ |s a collection of data that is treated as a unit
e Consists of three file types

Oracle Database
Data  Control Redo .
Parameter files fles” logfiles  Archived
file log files
Password
file
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An Oracle Database

The general purpose of a database is to store and retrieve related information. An Oracle
database has a logical and a physical structure. The physical structure of the database is the
set of operating system files in the database. An Oracle database consists of three file types.

» Data files containing the actual data in the database

* Redo logs containing a record of changes made to the database to enable recovery of
the data in case of failures

» Control files containing information necessary to maintain and verify database integrity
Other Key File Structures
The Oracle server also uses other files that are not part of the database:

* The parameter file defines the characteristics of an Oracle instance. For example, it
contains parameters that size some of the memory structures in the SGA.

» The password file authenticates users privileged to start up and shut down an Oracle
instance.

» Archived redo log files are offline copies of the redo log files that may be necessary to
recover from media failures.

DBA Fundamentals | 1-9



Physical Structure

The physical structure of an Oracle database is
determined by the operating system files that
provide the actual physical storage for database

information.

e Control files

e Datafiles | Header Control

e Redo log files ( ) _ files

9 Data files
Online (includes »
redo log di tQata —
files) ictionary) |/
;/')
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Physical Structure

Other key files exist and are required to start up and use a database, for example: parameter
files, configuration files, password files and so on. However, the physical structure of an
Oracle database includes only three types of files: control files, data files, and redo log files.

DBA Fundamentals | 1-10
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Memory Structure

Oracle’s memory structure consists of two memory
areas known as:

System Global Area (SGA): Allocated at instance
startup, and is a fundamental component of an
Oracle Instance

Program Global Area (PGA): Allocated when the
server process is started

Copyright © Oracle Corporation, 2001. All rights reserved.
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System Global Area (SGA)

e The SGA consists of several memory structures:
— Shared pool
— Database buffer cache
— Redo log buffer

— Other structures (e.g. lock and latch management,
statistical data)

e There are two optional memory structures that can
be configured within the SGA:

— Large pool
— Java pool

1-12 Copyright © Oracle Corporation, 2001. All rights reserved.

System Global Area

The SGA is also called the shared global area. It is used to store database information that is
shared by database processes. It contains data and control information for the Oracle server
and is allocated in the virtual memory of the computer where Oracle resides.

The following statement can be used to view SGA memory allocations:
SHOW SGA,;

Total System Global Area 36437964 bytes
Fixed Size 6543794 bytes
Variable Size 19521536 Dbytes
Database Buffers 16777216  bytes
Redo Buffers 73728 bytes

DBA Fundamentals | 1-12



System Global Area (SGA) (continued)
Dynamic SGA

A dynamic SGA implements an infrastructure that allows the SGA configuration to change
without shutting down the instance. This then allows the sizes of the database buffer cache,
shared pool, and large pool to be changed without shutting down the instance. Conceivably,
the database buffer cache, shared pool, and large pool could be initially under configured and

would grow and shrink depending upon their respective work loads, up to a maximum of
SGA_MAX_SIZE

Sizing the SGA

The size of the SGA is determined by several initialization parameters. The parameters that
most affect SGA size are:

DB_CACHE_SIZE The size of the cache of standard blocks.

LOG_BUFFER: The number of bytes allocated for the redo log buffer cache.
SHARED_POOL_SIZE: The size in bytes of the area devoted to shared SQL and PL/SQL.
LARGE_POOL_SIZE: The size of the large pool; the default is zero.

Note: Dynamic SGA and sizing are covered in further detail inQhecle9i Performance
Tuningcourse.
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System Global Area (SGA)

e SGAis dynamic and sized using SGA_MAX_ SIZE

e SGA memory allocated and tracked in granules by
SGA components

— Contiguous virtual memory allocation
— Size based on SGA _MAX_SIZE

1-14 Copyright © Oracle Corporation, 2001. All rights reserved.

System Global Area

Unit of Allocation

A granule is a unit of contiguous virtual memory allocation. The size of a granule depends on
the estimated total SGA size whose calculation is based on the value of the parameter
SGA_MAX_SIZE

— 4 MB if estimated SGA size is < 128 MB
— 16 MB otherwise

The components (buffer cache, shared pool, and large pool) are allowed to grow and shrink
based on granule boundaries. For each component which owns granules, the number of
granules allocated to the component, any pending operations against the component (e.g.,
allocation of granules VIALTER SYSTEM freeing of granules viALTER SYSTEM

corresponding self-tuning), and target size in granules will be tracked and displayed by the
V$BUFFER_POOLiew. At instance startup, the Oracle server allocates granule entries, one
for each granule to supp@GA_MAX_SIZEbytes of address space. As startup continues,

each component acquires as many granules as it requires. The minimum SGA configuration is
three granules (one granule for fixed SGA (includes redo buffers; one granule for buffer cache;
one granule for shared pool).
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Shared Pool

The shared pool is used to store the most recently
executed SQL statements and the most recently used
data definitions.

e |t consists of two key performance-related memory

structures:
— Library cache
— Data dictionary cache
e Sized by the parameter Shared pool
SHARED POOL_SIZE. Library
_ — cache
ALTER SYSTEM SET Data dictionary | |
SHARED_POOL_SIZE = 64M; cache
OOOOOO
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Shared Pool

The shared pool environment contains both fixed and variable structures. The fixed structures
remain relatively the same size, whereas the variable structures grow and shrink based on
user and program requirements. The actual sizing for the fixed and variable structures is
based on an initialization parameter and the work of an Oracle internal algorithm.

Sizing the Shared Pool

Since the shared pool is used for objects that can be shared globally, such as reusable SQL
execution plans; PL/SQL packages, procedures, and functions; and cursor information, it
must be sized to accommodate the needs of both the fixed and variable areas. Memory
allocation for the shared pool is determined bySRARED _POOL_SiIZHnitialization

parameter. It can be dynamically resized ushER SYSTEM SET. After performance
analysis, this can be adjusted but the total SGA size cannot &GfedMAX_SIZE
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Library Cache

The library cache stores information about the most
recently used SQL and PL/SQL statements. The
library cache:

e Enables the sharing of commonly used statements

e |s managed by a least recently used (LRU)
algorithm

e Consists of two structures:
— Shared SQL area
— Shared PL/SQL area

e Has its size determined by the shared pool sizing
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Library Cache

The library cache size is based on the sizing defined for the shared pool. Memory is allocated
when a statement is parsed or a program unit is called. If the size of the shared pool is too
small, statements are continually reloaded into the library cache, which affects performance.
The library cache is managed by a least recently used (LRU) algorithm. As the cache fills,

less recently used execution paths and parse trees are removed from the library cache to make
room for the new entries. If the SQL or PL/SQL statements are not reused, they eventually

are aged out.

The library cache consists of two structures:

» Shared SQL: The Shared SQL stores and shares the execution plan and parse tree for
SQL statements run against the database. The second time that an identical SQL
statement is run, it is able to take advantage of the parse information available in the
shared SQL to expedite its execution. To ensure that SQL statements use a shared SQL
area whenever possible, the text, schema, and bind variables must be exactly the same.

» Shared PL/SQL: The shared PL/SQL area stores and shares the most recently executed
PL/SQL statements. Parsed and compiled program units and procedures (functions,
packages, and triggers) are stored in this area.
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Data Dictionary Cache

The data dictionary cache is a collection of the most
recently used definitions in the database.

¢ Itincludes information about database files,
tables, indexes, columns, users, privileges, and
other database objects.

e During the parse phase, the server process looks
at the data dictionary for information to resolve
object names and validate access.

e Caching the data dictionary information into
memory improves response time on queries.

e Size is determined by the shared pool sizing.

1-17 Copyright © Oracle Corporation, 2001. All rights reserved.

Data Dictionary Cache

The data dictionary cache is also referred to as the dictionary cache or row cache. Caching
data dictionary information into memory improves response time. Information about the
database (user account data, data file names, segment names, extent locations, table
descriptions, and user privileges) is stored in the data dictionary tables. When this

information is needed by the database, the data dictionary tables are read, and the data that is
returned is stored in the data dictionary cache.

Sizing the Data Dictionary

The overall size is dependent on the size of the shared pool size and is managed internally by
the database. If the data dictionary cache is too small, then the database has to query the data
dictionary tables repeatedly for information needed by the database. These queries are called
recursive calls and are slower than the queries that are handled by the data dictionary cache.
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Database Buffer Cache

The database buffer cache stores copies of data
blocks that have been retrieved from the data files.

e |t enables great performance gains when you
obtain and update data.

e |tis managed through a least recently used (LRU)
algorithm.

e DB BLOCK_ SIZE
determines the

. . Database buffer
primary block size.
cache ]
]
[OOOOOO
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Database Buffer Cache

When a query is processed, the Oracle server process looks in the database buffer cache for
any blocks it needs. If the block is not found in the database buffer cache, the server process
reads the block from the data file and places a copy in the database buffer cache. Because
subsequent requests for the same block may find the block in memory, the requests may not
require physical reads. The Oracle server uses a least recently used algorithm to age out
buffers that have not been accessed recently to make room for new blocks in the database
buffer cache.
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Database Buffer Cache

e Consists of independent sub-caches:
— DB_CACHE_SIZE
— DB_KEEP_CACHE_SIZE
— DB_RECYCLE_CACHE_SIZE

e Database buffer cache can be dynamically resized
to grow or shrink using  ALTER SYSTEM.

ALTER SYSTEM SET DB_CACHE_SIZE = 96M,;

e DB_CACHE_ADVICEcan be set to gather statistics
for predicting different cache size behavior.
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Database Buffer Cache (continued)
Sizing the Database Buffer Cache

The size of each buffer in the buffer cache is equal to the size of an Oracle block, and it is
specified by th&©B_BLOCK_SlIZEparameter. The database buffer cache consists of

independent sub-caches for buffer pools and for multiple block sizes. The parameter
DB_BLOCK_SIZEdetermines the primary block size, which is used foSYi 8 TEM

tablespace.
Three parameters define the sizes of the buffer caches:

DB_CACHE_SIZE Sizes the default buffer cache size only, it always exists and cannot be
set to zero.

DB_KEEP_CACHE_SIZESizes the keep buffer cache, which is used to retain blocks in
memory that are likely to be reused.

DB_RECYCLE_CACHE_SIZESizes the recycle buffer cache, which is used to eliminate
blocks from memory that have little change of being reused.

Multiple Block Sizes

An Oracle database can be created with a standard block size and up to four non-standard
block sizes. Non-standard block sizes can have any power-of-two value between 2 KB and 32
KB.

Note: Multiple block sizing is covered further in tiracle9i Performance Tuningpurse.
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Database Buffer Cache (Continued)
Buffer Cache Advisory Parameter

The buffer cache advisory feature enables and disables statistics gathering for predicting
behavior with different cache sizes. The information provided by these statistics can help DBA
size the buffer cache optimally for a given workload. The buffer cache advisory information is
collected and displayed through #DB_CACHE_ADVICHkiew.

The buffer cache advisory is enabled via the initialization parald&eCACHE_ADVICE.
It is a dynamic parameter vieLTER SYSTEM. Three value¢OFF, ON, READY) are
available.

DB_CACHE_ADVICParameter Values
OFF: Advisory is turned off and the memory for the advisory is not allocated
ON: Advisory is turned on and both cpu and memory overhead is incurred

Attempting to set the parameter to this state when it is iQEestate may lead tORA-4031
Inability to allocate from the shared pool when the parameter

is switched to ON . If the parameter is inREADYstate it can be set tONwithout error
since the memory is already allocated.

READY: Advisory is turned off but the memory for the advisory remains allocated. Allocating
the memory before the advisory is actually turned on will avoid the riSiR#-4031. If the
parameter is switched to this state fr@RF, it is possible than a@RA-4031 will be raised

Note: Resizing the buffer caches dynamically, the database buffer advisory, and the use and
interpretation of th&/$DB_CACHE_ADVICHEre covered further in th@racle9i Performance

Tuningcourse
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Redo Log Buffer Cache

The redo log buffer cache records all changes
made to the database data blocks.

e |ts primary purpose is recovery.
e Changes recorded within are called redo entries.

¢ Redo entries contain information to reconstruct
or redo changes.

e Size is defined by
LOG_BUFFER.
- Redo log
buffer cache
[OOOOOO
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Redo Log Buffer Cache

The redo log buffer cache is a circular buffer that contains changes made to data file blocks.
This information is stored in redo entries. Redo entries contain the information necessary to
recreate the data prior to the change mad®&BYERT, UPDATE, DELETE, CREATE,

ALTER, or DROPRoperations.

Sizing the Redo Log Buffer Cache
The size of the redo log buffer cache is defined by the initialization paran@@rBUFFER

Note: Sizing the Redo Log Buffer Cache is covered in further detail i®thele9i
Performance Tuningourse. Refer to thiglanaging Redo Log Fildesson for details regarding
redo log files.
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Large Pool

The large pool is an optional area of memory in the
SGA configured only in a shared server environment.

e It relieves the burden placed on the shared pool.

e This configured memory area is used for session
memory (UGA), I/O slaves, and backup and restore
operations.

e Unlike the shared pool, the large pool does not
use an LRU list.

* Sized by LARGE_POOL_SIZE.
ALTER SYSTEM SET LARGE_POOL_SIZE = 64M;
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Large Pool

When users connect through the shared server, Oracle needs to allocate additional space in
the shared pool for storing information about the connections between the user processes,
dispatchers, and servers. The large pool relieves the burden on areas within the shared pool.
The shared pool does not have to give up memory for caching SQL parse trees in favor of
shared server session information, 1/0, and backup and recover processes. The performance
gain is from the reduction of overhead from increasing and shrinkage of the shared SQL
cache.

Backup and Restore

Recovery Manager (RMAN) uses the large pool wherB(Re KUP_DISK 0= n and
BACKUP_TAPE_IO_SLAVE = TRUE parameters are set. If the large pool is configured
but is not large enough, the allocation of memory from the large pool fails. RMAN writes an
error message to the alert log file and does not use 1/O slaves for backup or restore.

Sizing the Large Pool
The large pool is sized in bytes defined bytAdRGE_POOL_SIZEparameter.
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Java Pool

The Java pool services the parsing requirements for
Java commands.

e Required if installing and using Java.

e |tis stored much the same way as PL/SQL in
database tables.

e |tissized by the JAVA POOL_SIZEparameter.
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Java Pool

The Java pool is an optional setting but is required if installing and using Java. Its size is set,
in bytes, using th@AVA_POOL_SIZEparameter. In OracleSthe default size of the Java
Pool is 24M.
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Program Global Area (PGA)

The PGA is memory reserved for each user process
that connects to an Oracle database.

PGA Dedicated server Shared server
Server N
process _ Session
Stack information Stack |sort area, cursor
space |sort area, cursor space information
information
SGA SGA

process Session
information
= ':E:'

-

\ Shared SQL areas / \ Shared SQL areas /
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Program Global Area Components

The Program Global Area or Process Global Area (PGA) is a memory region that contains
data and control information for a single server process or a single background process. The
PGA is allocated when a process is created and deallocated when the process is terminated.
In contrast to the SGA, which is shared by several processes, the PGA is an area that is used
by only one process. In a dedicated server configuration, the PGA includes these
components:

» Sort area: Used for any sorts that may be required to process the SQL statement
» Session information: Includes user privileges and performance statistics for the session

» Cursor state: Indicates the stage in the processing of the SQL statements that are
currently used by the session

» Stack space: Contains other session variables

Note: Some of these structures are stored in the SGA when using a shared server
configuration. If using a shared server configuration, it is possible for multiple user processes
to share server processes. If a large pool is created, the structures are stored in the large pool;
otherwise, they are stored in the shared pool.
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Process Structure

An Oracle process is a program that depending on its
type can request information, execute a series of
steps, or perform a specific task.

Oracle takes advantage of various types of
processes:

e User process: Started at the time a database user
requests connection to the Oracle server

e Server process: Connects to the Oracle Instance
and is started when a user establishes a session.

e Background process: Available when an Oracle
instance is started

Copyright © Oracle Corporation, 2001. All rights reserved.
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User Process

A user process Is a program that requests interaction
with the Oracle server.

e |t must first establish a connection.
e |t does not interact directly with the Oracle server.

Server
Drocess

- Connection
~— established
Database user
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User Process

A database user who needs to request information from the database must first make a
connection with the Oracle server. The connection is requested using a database interface
tool, such as SQL*Plus, and beginning the user process. The user process does not interact
directly with the Oracle server. Rather it generates calls through the user program interface
(UPI), which creates a session and starts a server process.
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Server Process

A server process is a program that directly interacts
with the Oracle server.

e |t fulfills calls generated and returns results.

e (Can be dedicated or shared server.

Server
process

Connection
established
User

process

Session created

Oracle server

~— =

Database user
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Server Process

Once a user has established a connection, a server process is started to handle the user
processes requests. A server process can be either a dedicated server process or a shared
server process. In a dedicated server environment, the server process handles the request of a
single user process. Once a user process disconnects, the server process is terminated. In a
shared server environment, the server process handles the request of several user processes.
The server process communicates with the Oracle server using the Oracle Program Interface
(OPI).

Note: Allocation of server process in a dedicated environment versus a shared environment is
covered in further detail in tHéracle9i Performance Tuningpurse.
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Background Processes

The relationship between the physical and memory
structures is maintained and enforced by Oracle’s
background processes.

e Mandatory background processes

DBWn PMON CKPT
LGWR SMON RECO
e Optional background processes

ARCn LMON Snnn

QMNN LMDn

CJQO Pnnn

LCKn Dnnn
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Background Processes

The Oracle architecture has five mandatory background processes that are discussed further
in this lesson. In addition to the mandatory list, Oracle has many optional background process
that are started when their option is being used. These optional processes are not within the
scope of this course, with the exception of the ARCn background process. Following is a list
of some optional background processes:

 RECO: Recoverer

* QMNnN: Advanced Queuing

e ARCnh: Archiver

* LCKn: RAC Lock Manager—Instance Locks
* LMON: RAC DLM Monitor—Global Locks

e LMDn: RAC DLM Monitor—Remote Locks
* CJQO: Snapshot Refresh

* Dnnn: Dispatcher

* Snnn: Shared Server

* Pnnn: Parallel Query Slaves
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Database Writer (DBWn)

Instance DBWNn writes when:
SGA » Checkpoint
Database » Dirty buffers threshold
reached
buffer
ache  No free buffers
 Timeout
D
OQQQO * RAC ping request
¢ » Tablespace offline
Plata C?_ Introl Reﬂo o e Tablespace read only
es es - - Table DROPor
TRUNCATE
Database « Tablespace BEGIN
BACKUP
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Database Writer

The server process records changes to rollback and data blocks in the buffer cache. Database
Writer (DBWn) writes the dirty buffers from the database buffer cache to the data files. It
ensures that a sufficient number of free buffers—buffers that can be overwritten when server
processes need to read in blocks from the data files—are available in the database buffer
cache. Database performance is improved because server processes make changes only in the
buffer cache.

DBWn defers writing to the data files until one of the following events occurs:
* Incremental or normal checkpoint
» The number of dirty buffers reaches a threshold value

» A process scans a specified number of blocks when scanning for free buffers and cannot
fine any.

» Timeout occurs.

» A ping request in Real Application Clusters environment.
* Placing a normal or temporary tablespace offline.

* Placing a tablespace in read only mode.

» Dropping or Truncating a table.

ALTER TABLESPACEtablespace naniBEGIN BACKUP
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Log Writer (LGWR)

Instance
SGA LGWR writes:
Redo log e At commit
buffer e When one-third full

e When thereis 1 MB

1-30

QQ@Q of redo

e Every 3 seconds

e Before DBWn
writes

Data Control Redo log
files files files

Database

Copyright © Oracle Corporation, 2001. All rights reserved.

LOG Writer

LGWR performs sequential writes from the redo log buffer cache to the redo log file under
the following situations:

When a transaction commits

When the redo log buffer cache is one-third full

When there is more than a megabyte of changes records in the redo log buffer cache
Before DBWn writes modified blocks in the database buffer cache to the data files
Every 3 seconds.

Because the redo is needed for recovery, LGWR confirms the commit only after the redo is
written to disk.

LGW

R can also call on DBWn to write to the data files.

Note: DBWn does not write to the online redo logs.
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System Monitor (SMON)

Instance

Responsibilities:

SGA e Instance recovery:

— Rolls forward
changes in the
redo logs

— Opens the
database for

— Rolls back
uncommitted

Data Cantrol Redo log transactions

files files files e (Coalesces free
space ever 3 sec

e Deallocates
temporary segments

Database
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System Monitor

If the Oracle instance fails, any information in the SGA that has not been written to disk is
lost. For example, the failure of the operating system causes an instance failure. After the loss
of the instance, the background process SMON automatically performs instance recovery
when the database is reopened. Instance recovery consists of the following steps:

1. Rolling forward to recover data that has not been recorded in the data files but that has
been recorded in the online redo log. This data has not been written to disk because of
the loss of the SGA during instance failure. During this process, SMON reads the redo
log files and applies the changes recorded in the redo log to the data blocks. Because all
committed transactions have been written to the redo logs, this process completely
recovers these transactions.

2. Opening the database so that users can log on. Any data that is not locked by
unrecovered transactions is immediately available.

3. Rolling back uncommitted transactions. They are rolled back by SMON or by the
individual server processes as they access locked data.

SMON also performs some space maintenance functions:
» It combines, or coalesces, adjacent areas of free space in the data files.

* It deallocates temporary segments to return them as free space in data files. Temporary
segments are used to store data during SQL statement processing.
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Process Monitor (PMON)

Instance

SGA

wou. (0

> PGA area

Cleans up after
failed processes by:

Rolling back the
transaction

Releasing locks

Releasing other
resources

Restarts dead
dispatchers

1-32 Copyright © Oracle Corporation, 2001. All rights reserved.

Process Monitor

The background process PMON cleans up after failed processes by:

Rolling back the user’s current transaction

Restarts dead dispatchers

Releasing all currently held table or row locks
Freeing other resources currently reserved by the user

Dispatchers are covered in further detail inBf®2A Fundamentals itourse.
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Checkpoint (CKPT)

Instance

SGA Responsible for:
t e Signalling DBWn

at checkpoints
v e Updating datafile

_ omnuamon | feadesu
J; Information
, Y inf |

B

e Updating control
Data Control Redo log . .
files files files files with
checkpoint
information
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Checkpoint

An event called a checkpoint occurs when the Oracle background process DBWn writes all
the modified database buffers in the SGA, including both committed and uncommitted data,
to the data files.

Checkpoints are implemented for the following reasons:

» Checkpoints ensure that data blocks in memory that change frequently are written to
data files regularly. Because of the least recently used algorithm of DBWn, a data block
that changes frequently might never qualify as the least recently used block and thus
might never be written to disk if checkpoints did not occur.

» Because all database changes up to the checkpoint have been recorded in the data files,
redo log entries before the checkpoint no longer need to be applied to the data files if
instance recovery is required. Therefore, checkpoints are useful because they can
expedite instance recovery.
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Checkpoint(continued)
At a checkpoint, the following information is written:
» Checkpoint number into the data file headers

» Checkpoint number, log sequence number, archived log names, and system change
numbers into the control file.

CKPT does not write data blocks to disk or redo blocks to the online redo logs.

Note: The CKPT process should not be confused with the checkpoint operation discussed in
theManaging Redo Log Fildssson.
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Archiver (ARCn)

e Optional background process

e Automatically archives online redo logs when
ARCHIVELOGNOode is set

e Preserves the record of all changes made to the
database

Data Caontrol Redo log ! Archived
files files files = Refdo log

iles
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The Archiver Process

All other background processes are optional, depending on the configuration of the database;
however, one of them, ARCn, is crucial to recovering a database after the loss of a disk. As
online redo log files fill, the Oracle server begins writing to the next online redo log file. The
process of switching from one redo log to another is called a log switch. The ARCn process
initiates backing up, or archiving, of the filled log group at every log switch. It automatically
archives the online redo log before the log can be reused, so that all of the changes made to
the database are preserved. This enables the DBA to recover the database to the point of
failure, even if a disk drive is damaged.

Archiving Redo Log Files

One of the important decisions that a DBA has to make is whether to configure the database
to operate iIMARCHIVELOGr in NOARCHIVELOGode.

NOARCHIVELOG Mode: In NOARCHIVELO®ode, the online redo log files are

overwritten each time a log switch occurs. LGWR does not overwrite a redo log group until
the checkpoint for that group is complete. This ensures that committed data can be recovered
if there is an instance crash. During the instance crash, only the SGA is lost. There is no loss
of disks, only memory. For example, an operating system crash causes an instance crash.
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Archiving Redo Log Files (continued)

ARCHIVELOG Mode : If the database is configured to ruPARCHIVELOGNode, inactive
groups of filled online redo log files must be archived before they can be used again. Since
changes made to the database are recorded in the online redo log files, the database
administrator can use the physical backup of the data files and the archived online redo log
files to recover the database without losing any committed data because of any single point of
failure, including the loss of a disk. Usually, a production database is configured to run in
ARCHIVELOGnNode.

Archive log modes are covered in further detail in@@A Fundamentals itourse.
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Logical Structure

The logical structure of the Oracle architecture
dictates how the physical space of a database is to be
used.

A hierarchy exists in this structure that consists of
tablespaces, segments, extents, and blocks.

Tablespace
L/”— Data file =
\/Z Segment_ | / _Segment _
Pl
= b
~ — __ __Extent Blocks __ _— —
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Logical Structure

A logical structure hierarchy exists as follows:
* An Oracle database is a group of tablespaces.
» Atablespace may consist of one or more segments.
* A segment is made up of extents.
» An extent is made up of logical blocks.
* Ablock is the smallest unit for read and write operations.

Tablespaces, segments, extents, and blocks are discussed further in later lessons.
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Processing a SQL Statement

e Connect to an instance using:
— The user process
— The server process

e The Oracle server components that are used
depend on the type of SQL statement:

— Queries return rows.
— DML statements log changes.
— Commit ensures transaction recovery.

e Some Oracle server components do not participate
in SQL statement processing.
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Processing a DML Statement

A data manipulation language (DML) statement requires only two phases of processing,

1. Parse is the same as the parse phase used for processing a query.
2. Execute requires additional processing to make data changes.
DML Execute Phase

To execute a DML statement:

1. Ifthe data and rollback blocks are not already in the buffer cache, the server process reads

them from the data files into the buffer cache.

2. The server process places locks on the rows that are to be modified. The rollback block is
used to store the before-image of the data, so that the DML statements can be rolled back

if necessary.
3. The data blocks record the new values of the data.
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Processing a DML Statement (continued)

1. The server process records the before image to the undo block and updates the data block.
Both of these changes are done in the database buffer cache. Any changed blocks in the
buffer cache are marked as dirty buffers. That is, buffers that are not the same as the
corresponding blocks on the disk.

The processing of BELETE or INSERT command uses similar steps. The before
image for @DELETEcontains the column values in the deleted row, and the before image
of anINSERT contains the row location information.
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Summary

In this lesson, you should have learned how to:

Explain database files: data files, control files,
online redo logs

Explain SGA memory structures: Database buffer
cache, shared SQL pool, and redo log buffer

Explain primary background processes:
DBWn, LGWR, CKPT, PMON, SMON, and ARCn

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 1 Overview

This practice covers the following topics:

Review of architectural components

Structures involved in connecting a user to an
Oracle instance.

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 1: Solutions

1 Which one of the following statements is true?
a An Oracle server is a collection of data consisting of three file types.
b A user establishes a connection with the database by starting an Oracle instance.
Cc A connection is a communication pathway between the Oracle Server and the
Oracle Instance.
d A session starts when a user is validated by the Oracle server.

2 Which one of the following memory areas is not part of the SGA?
a Database buffer cache
b PGA
¢ Redo log buffer cache
d Shared Pool

3 Which two of the following statements are true about the Shared Pool?
a The shared Pool consists of the Library Cache, Data Dictionary Cache, Shared SQL
area, Java Pool, and Large Pool.
b The Shared Pool is used to store the most recently executed SQL statements and the
most recently used data.
¢ The Shared Pool is used for object that can be shared globally.
d The Library Cache consist of the Shared SQL and Shared PL/SQL areas.

4 Which one of the following memory areas is used to cache the data dictionary
information?
a Database Buffer Cache
b PGA
¢ Redo log buffer cache
d Shared Pool

5 The primary purpose of the Redo Log Buffer Cache is to record all changes to the
database data blocks.
a True
b False

Answer: True

6 The PGA is a memory region that contains data and control information for multiple
server processes or multiple background processes.
a True
b False

DBA Fundamentals | 1-42



Practice 1: Solutions (continued)

7 Which one of the following processes is available when an Oracle instance is started.
a User process
b Background process
Cc Server process
d System process

8 Identify the six mandatory background processes.

9 Which one of the following memory areas is used to cache the data dictionary
information?
a Database Buffer Cache
b PGA
¢ Redo log buffer cache
d Shared Pool

10 Match the process with its task.

a Database Writer ____Assists with writing to the data file headers
b Log Writer ____Responsible for instance recovery
c System Monitor ____Cleans up after failed processes
d Process Monitor ____Records database changes for recovery purposes
e Checkpoint ____Writes dirty buffers to the data files
11 The physical structure of an Oracle database consists of control files, data files, and
redo log files.
a True
b False

12 Place the following structures in order of hierarchy beginning with database.
Tablespaces

Extent

Segment

database

block

DO OTYD
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Getting Started With the Oracle Server
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Objectives

After completing this lesson, you should be able to

do the following:

¢ Identify common database administration tools
available to a DBA

* |dentify the features of the Oracle Universal
Installer

* Understand the benefits of Optimal Flexible
Architecture

* Set up password file authentication

* List the main components of Oracle Enterprise
Manager and their uses

Copyright © Oracle Corporation, 2001. All rights reserved.
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Database Administration Tools

Tool Description

Oracle Universal Used to install, upgrade, or remove software
Installer (OUI) components

Oracle Database [ A graphical user interface tool that interacts

Configuration with the OUI, or can be used independently,
Assistant to create, delete or modify a database
Password File Utility for creating a datab ase password file
Utility

SQL*Plus A utility to access data in an Oracle database

Oracle Enterprise | A graphical interface used to administer,
Manager monitor, and tune one or more databases
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Examples of Common Database Administration Tools

The tools listed will be covered in this course, but they are only a subset of the utilities
supplied by Oracle.
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Oracle Universal Installer

e Used to install, upgrade, or remove software
components, and create a database

* Based on a Java engine

e Features include:
— Automatic dependency resolution
— Allows for Web-based installations

— Tracking inventory of component and suite
installations

— Deinstallation of installed components
— Support for multiple Oracle homes
— Support for globalization technology
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Features of the Oracle Universal Installer

The Java-based Oracle Universal Installer offers an installation solution for all Java-enabled
platforms, allowing for a common installation flow and user experience independent of the
platform.

The Universal Installer:
» Detects dependencies among components and performs an installation accordingly.

» Can be used to point to a URL where a release or staging area was defined and install
software remotely over HTTP.

» Can be used to remove products installed. The deinstallation actions are the “undo” of
installation actions.

» Maintains an inventory of all the Oracle homes on a target machine, their names,
products, and version of products installed on them.

* Detects the language of the operating system and runs the installation session in that
language.

» Can be run in interactive mode or silent mode. Oracle Universal Installer is run in silent
(or non-interactive) mode using a response file.
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Interactive Installation

To start Oracle Universal Installer on Unix:

$ ./runinstaller
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Interactive Installation
Unix:
From the top directory of the CD-ROM
$ ./runinstaller
On Unix do not run the Installer as a root user.

Note: See your operating system specific Oracle documentation for information about
installing Oracle Server on your platform.
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Non-Interactive Installation Using
Response Files

To start Universal Installer in non-interactive mode;

Jruninstaller -responsefile myrespfile -silent
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Non-Interactive Installation Using Response Files

Non-interactive installation is done when no user action is intended or if non-graphical
terminals are used for installation.

Installation parameters are customized using a response file. Response file is a text file
containing variables and values used by OUI during the installation process. Example of
installation parameters include values @RACLE_HOM&Nd installation types (i.e., Typical
or Custom Install).

The user first needs to edit the response file to specify the components to install. Response
file templates are available in teage/response directory on Unix platforms. Copy the
response files and modify them to suit your environment.

Jruninstaller -responsefile FILENAME [-silent] [-nowelcome]
Note: This is not character mode.
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How to Launch the Oracle Universal Installer in Non-Interactive mode
Example : Launch the Oracle Universal Installer in non-interactive mode.
Unix

Jruninstaller —responsefile FILENAME [-SILENT] [-NOWELCOME]

Where:
FILENAME : Identifies the response file
SILENT: Runs OUI in silent mode

NOWELCOME: Does not display the Welcome window. If you use
SILENT, this parameter is not necessary.

Sample Response File for Unix

[General]

RESPONSEFILE_VERSION=1.0.0.0.0

[Session]

UNIX_GROUP_NAME="dba"
FROM_LOCATION="/u01/stage/products.jar"
ORACLE_HOME="/u01/app/oracle/ora9i"
ORACLE_HOME_NAME="Ora9i"
TOPLEVEL_COMPONENT={"oracle.server", "9.0.1.0.0"}
SHOW_COMPONENT_LOCATIONS_PAGE=false
SHOW_SUMMARY_PAGE=false
SHOW_INSTALL_PROGRESS_PAGE=false
SHOW_REQUIRED_CONFIG_TOOL_PAGE=false
SHOW_OPTIONAL_CONFIG_TOOL_PAGE=false
SHOW_END_SESSION_PAGE=false
NEXT_SESSION=true
SHOW_SPLASH_SCREEN=true
SHOW_WELCOME_PAGE-=false
SHOW_ROOTSH_CONFIRMATION=true
SHOW_EXIT_CONFIRMATION=true
INSTALL_TYPE="Typical”
s_GlobalDBName="u01.us.oracle.com"
s_mountPoint="/u01/app/oracle/ora9i/dbs"
s_dbSid="db09"

b _createDB=true
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How to Launch the Oracle Universal Installer in Non-Interactive mode
Sample Response File (continued)
» The General section specifies the version number of the response file

» The Sessions section lists various dialogs of the Universal Installer. Some of the dialogs
include:

—FROM LOCATIONspecifies the location of the source of the products to be installed
—ORACLE_HOMH&alue forORACLE_HOME
—ORACLE_HOME_NAMHEIue forORACLE_HOME_NAME

—SHOW INSTALL PROGRESS the install progress page that appears during the
install phase

—SHOW ROOTISH CONFIRMATIONM set to true if the confirmation dialog to run
the root.sh script needs to be shown

—SHOW EXIT CONFIRMATION:s set to true if the confirmation when exiting the
installer needs to be shown

Note: Refer to the Operating System specific Installation Guide for complete details on
setting up a response file.
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Oracle Database Configuration Assistant

The Oracle Database Configuration Assistant allows
you to:

* Create a database

e Configure database options

* Delete a database

* Manage templates

2-9 Copyright © Oracle Corporation, 2001. All rights reserved.

Oracle Database Configuration Assistant

Creating a database using Oracle Database Configuration Assistant is covered in lesson
Creating a Database
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Optimal Flexible Architecture (OFA)

¢ QOracle's recommended standard database
architecture layout

* OFA involves three major rules

— Establish a directory structure where any database
file can be stored on any disk resource

— Separate objects with different behavior into
different tablespaces

— Maximize database reliab ility and performance by
separating database components across different
disk resources
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Optimal Flexible Architecture (OFA)

Installation and configuration on all supported platforms complies with Optimal Flexible
Architecture (OFA). OFA organizes database files by type and usage. Binary files, control
files, log files, and administrative files can be spread across multiple disks.

Consistent naming convention provides the following benefits:
» Database files can be easily differentiated from other files
* Itis easy to identify control files, redo log files, and data files

» Easier administration of multiple Oracle Homes on the same machine by separating
files on different disks and directories

» Better performance is achieved by decreasing disk contention among data files, binary
files, and administrative files which can now reside on separate directories and disks
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Oracle Software and File Locations

Software
oracle _base

/product

/release_number
/bin
/dbs
/rdbms
/sqlplus

/admin
/inst_name

Ipfile

oradata/
db01/
systemO1.dbf

controlO1.ctl
redo0101.log

db02/
systemO1.dbf
controlO1.ctl
redo0101.log

Files
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Oracle Software Locations

The directory tree above shows an example of OFA-complaint database.

Optimal Flexible Architecture

Another important issue during installation and creation of a database is organizing the file
system so that it is easy to administer growth by adding data into an existing database,
adding users, creating new databases, adding hardware and distributing I/O load across

sufficiently many drives.
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Database Administrator Users

When a database is created the users SYS and
SYSTEMare created automatically and granted the

DBA role.
SYS SYSTEM
e Password: e Password:
change_on_install manager
e Owner of the database e Owner of additional
data dictionary internal tables and
views used by Oracle
tools
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The Database Administrator Users

Extra privileges are necessary to execute administrative duties on the Oracle server, such as
creating users. Two database user accoGMSandSYSTEMare created automatically

with the database and granted the DBA role. That is, a predefined role that is created
automatically with every database. The DBA role has all database system privileges.

SYS

When a database is created, the @&€8 identified initially by the password
change_on_install , Is createdSYSowns the vitally important data dictionary.

SYSTEM

When a database is created, the @&E8TEM identified initially by the passwonshanager ,
is also created automatically. Additional tables and views owned by th&YSaEMare
created. They contain administrative information used by Oracle tools.

Additional users may be created depending on the mode of database creation i.e., manually,
or using Database Creation Assistant. You will want to create at least one additional
administrator username to use when performing daily administrative tasks.

For security reasons, the default passwordd¥8andSYSTEMshould be changed
immediately after database creation.

Note: Refer to theManaging Userdesson for details regarding users.
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Authentication Methods
for Database Administrators

Remote database Local database
administration administration

Do you
have a secure
connection?

Do you want
to use OS
authentication?

Use OS
authentication

No

Use a
password file
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Authentication Methods for Database Administrators

Depending on whether you want to administer your database locally on the same machine on
which the database resides or to administer many different database servers from a single
remote client, you can choose either operating system authentication or password files to

authenticate database administrators.

Note: Refer to operating system specific manuals for operating system authentication.
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Using Password File Authentication

* Create the password file using the password
utility:

$orapwd file=SORACLE_HOME/dbs/orapwU15
password=admin entries=5

e Set REMOTE_LOGIN_PASSWORDFIt&EEXCLUSIVE
in the initialization parameter file

* Add users to the password file and assign
appropriate privileges to each user

GRANT SYSDBA TO HR;
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How to Use Password File Authentication

Oracle provides a password utiliprapwd , to create a password file. When you connect
usingSYSDBAprivilege, you are connecting & Sschema and not the schema associated
with your username. F8YSOPERyou are connected to tRJBLIC schema.

Access to the database using the password file is provided by spRé&dITcommands
issued by privileged users.

Note: Refer to theMlanaging Privilegedesson for information on grants.
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How to Use Password File Authentication (continued)

Using a Password File
1.

3.

Create the password file using the password ugliépwd .
orapwd file=filename password=password entries=max_users

where:
filename
password
entries

is the name of the password file
is the password fo8YSOPERINASYSDBA

is the maximum number of distinct users allowed to connect as
SYSDBAor SYSOPER

If you exceed this number, you must create a new password
file. It is safer to have a larger number.

Set th(REMOTE_LOGIN_PASSWORDFIp&rameter t&EXCLUSIVEor SHARED

where:

EXCLUSIVE indicates that only one instance can use the password file and that

SHARED

the password file contains names other tB¥& Using an
EXCLUSIVEpassword file you can gra8ty SDBAor
SYSOPERrivileges to individual users.

indicates that more than one instance can use the password file.
The only user recognized by the password filBYS You

cannot add users to t&HAREDpassword file.

Connect to the database as follows:

CONNECT sys/admin AS SYSDBA
Note: The password files are located in #@RACLE_HOME/dbglirectory on Unix
Maintaining the Password File

Delete the existing password file and create a new password file by using the Oracle
password utility.
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SOL*Plus

SQL*Plus is an Oracle tool that provides the
capability to interact with and manipulate the
database.

* Provides the ability to start up and shutdown the
database, create and run queries, add rows,
modify data, and write customized reports

* Subset of the standard SQL language with specific
add ons
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SQL*Plus

SQL*Plus is Oracle's command line tool to run the standard SQL (Structured Query
Language) suite of commands. SQL is a functional language that users use to communicate
with Oracle to retrieve, add, update, or modify data in the database.
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Oracle Enterprise Manager

* Serves as a centralized systems management
console for DBAs

* Provides a set of common services that help
manage the Oracle environment

* Includes integrated applications

* Manages the environment such as databases, web
servers and listeners

* Atool to administer, diagnose and tune multiple
databases

* Provides tools for administering parallel servers
and replicated databases
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Oracle Enterprise Manager

The Oracle Enterprise Manager is a unified management framework consisting of a Java-
based Console, a suite of tools and services, and a network of management servers and
intelligent agents. It includes both hierarchical tree and graphical representations of the
objects and their relationships in the system.

The common services, which include Job Scheduling System, Event Management System,
Repository, Service Discovery, Security, Paging/Email Blackouts complete the Oracle
Enterprise Manager framework.

Oracle Enterprise Manager includes integrated applications that allows you to perform both
routine and advanced administration tasks. They include the optional packs such as the
Diagnostics Pack, Tuning Pack and Change Management Pack, and other applications such
as Oracle Applications Manager.

Note: Optional packs require a separate license.
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Oracle Enterprise Manager Architecture:
Java-Based Console and Applications

-4—)Oracle Management [«———>| Agent | Oracle
o~ > Server Rl server

Console i

ﬂ < Agent | Oracl
P a— : racle
\S—— Repository server

) )

!

_—

3 Oracle Management
D Server < Agent
= Oracle
~ (~ > server
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Oracle Enterprise Manager Architecture
Oracle Enterprise Manager is based on a highly scalable three tier model architecture.
Console

The first tier is comprised of clients such as consoles and management applications, which
present graphical user interfaces to administrators for all management tasks. The first tier
depends on the second tier Oracle Management Server for the bulk of their application logic.

Oracle Management Server

The second tier component of Oracle Enterprise Manager is the Oracle Management Server
(OMS). The OMS is the core of the Enterprise Manager framework and provides
administrative user accounts, processes functions such as jobs, events and manages the flow
of information between the Console (first tier) and the managed nodes (third tier).

The OMS uses a repository to store all system data, application data, information about the
state of the managed nodes and information about any system managed packs.

Oracle Enterprise Manager Repository

The Repository is a set of tables, and is created when you set up the OMS. The OMS uses the
Oracle Enterprise Manager repository as its persistent back-end store. If necessary, more than
one OMS can be used. Multiple OMSs share a repository and provide reliability and fault
tolerance.
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Oracle Enterprise Manager Architecture:
Managed Nodes

Client Tier | Middle Tier | Server Tier
I Oracle
- I Net I
(—_IZ;Oracle Management €——p>>| Agent | Oracle
~ | Server < : server
Console
| |
| I
®
ﬂ N : oracle T 3| Agent | Oracle
N I RepOSItory I server
| | ¢ |
. Oracle Management I
ﬂ — Server < | Agent
= - - Oracle
= < > server
_— Oracle
Net
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Nodes

The third tier is comprised of managed nodes which contains targets such as databases and
other managed services. Residing on each node is an Oracle Intelligent Agent, which
communicates with the OMSs and performs tasks sent by consoles and client applications.

Only one Intelligent Agent is required per node.

Intelligent Agent functions independently of the database as well as the Console and
Management Server. By running independently of other components, Intelligent Agents can
perform such tasks as starting up and shutting down a database and staying operational if

another part of the system is down.
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Oracle Enterprise Manager
Console

Console
* Central launching point for all applications
e (Can be run in thin mode or as a fat client

® (Can be launched either standalone or through
Oracle Management Server
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Console Features

The Console provides a graphical interface for administrators and a central launching point
for all applications. Applications such as Instance Manager, Schema Manager, Storage
Manager, SQL*Plus Worksheet can be launched from the Console.

The Console can be run either in thin mode via the web or as a fat client. Thin clients use a
web browser to connect to a server where Console files are installed, whereas fat clients
require Console files to be installed locally.

The Console can be launched either in standalone mode or by connecting to Oracle
Management Server.

Note: Oracle Management Server requires a repository. For details on configuring the Oracle
Management Server and Repository refer taQtecle Enterprise Managerourse.
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How to Launch the Oracle Enterprise Manager Console
Example: Launch the console and add a database to it.

1. Launch the console:
% oemapp console

2. At the Login dialog box choose to launch the application in standalone mode

3. Add Databases to tree: The Add Database to Tree dialog allows you to either add a
database manually by supplying the Hostname, Port number, SID and Net Service name or
add selected databases from your local tnsnames.ora file.

» SelectAdd Database To Tree from theNavigator menu
* Enter values for Hosthame, SID, Port number and Net Service name
4. Expand your working database from the databases folder
5. Right click your working database and selgohnect
6. Enter the username, password and service name for the database &K click
Note:

* The Add Database to Tree dialog appears automatically when you launch the Console
in standalone mode for the first time. It is also available from the Navigator menu

 The Console can also be launched from the Windows NT Start menu
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DBA Tools

Standard applications that can be launched from the
Console:

* [nstance Manager

* Security Manager

e Storage Manager

* Schema Manager

¢ SQL*Plus Worksheet
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The DBA Tools

The standard applications that are supplied with Oracle Enterprise Manager include the
following:

How

Instance Manager: Performs startup, shutdown and monitor databases
Security Manager: Used to manage users and privileges
Storage Manager: Maintains tablespaces, data files, rollback segments and log groups

Schema Manager: Used to create and maintain objects such as tables, indexes, and
views

SQL*Plus Worksheet: Provides the capability to issue SQL statements against any
database

to Launch DBA Tools

Launch the Console in standalone mode

Expand the databases folder and expand the relevant database
Select tools such as Instance Manager, Schema Manager
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The DBA Tools (continued)
Note:

» The use of these applications to perform specific tasks is covered in the other lessons
throughout the course.

» The use of backup management tools and wizards to back up, restore, and recover
databases are discussed inEf@A Fundamentals ltourse.
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Summary

In this lesson, you should have learned to:
¢ |dentify the tools available to a DBA

* I|dentify the features of the Oracle Universal
Installer

* OQutline the recommended layout defined by the
Optimal Flexible Architecture

* Setup operating system and password file
authentication

¢ |dentify the main components of Oracle Enterprise
Manager
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Practice 2 Overview

This practice covers the following topics:

Executing SQL*Plus scripts
Creating password file

Copyright © Oracle Corporation, 2001. All rights reserved.

DBA Fundamentals| 2 -25




Practice 2: Getting Started With the Oracle Server
1 List the common database administration tools available to a DBA.

2 Connect to SQL*Plus 8SYS AS SYSDBAand start the database.

3 Select column®©WNERTABLE_NAMEandTABLESPACE_NAMitom data
dictionary viewDBA_TABLES and format the output. (The display of the first
ten rows is sufficient.) Exit SQL*Plus.

4 Start SQL*Plus and run a script namal02_03.sgl , which spools all
initialization parameters to the output fpara.lst

5 Remove the current password file locate@HHOME/ADMIN/PFILE.

Create a new password file using the following information:
- Password for sysracle
- Enable five privileged users
- Location$HOME/ADMIN/PFILE

Ensure that Oracle can write to this file by changing permissions on the file:
chmod 660 SHOME/ADMIN/PFILE/orapw$ORACLE_SID

Hint: Use theorapwd utility to create the password file.

Note: The password file is normally createdd®RACLE_HOME/dbsowned
by the owner 0$ORACLE_HOMENd the permissions are not changed.

DBA Fundamentals| 2 -26



Managing an Oracle Instance
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Objectives

After completing this lesson, you should be able to
do the following:

e Create and manage initialization parameter files
e Configure OMF

e Start up and shut down an instance

e Monitor and use diagnostic files
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Initialization Parameter Files

Oracle Instance

Shared pool SGA
Library
cache Data buffer Redo log
Data dict. cache buffer
cache

spfiledb01.ora

SQL> CONNECT / AS SYSDBA
SQL> STARTUP

3-3 Copyright © Oracle Corporation, 2001. All rights reserved.

Initialization Parameter Files
To start an instance, the Oracle server must read the initialization parameter file.
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Initialization Parameter Files

e Entries are specific to the instance being accessed

e There are two kinds of parameters:
— Explicit: Having an entry in the file

— Implicit: No entry within the file, but assuming the
Oracle default values

e Multiple files can be used for a single database to
optimize performance in different situations.

e Changes to entries in the file take effect based on
the type of initialization parameter file used,;

— Static parameter file, PFILE
— Persistent parameter file, SPFILE
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Initialization Parameter Files

To start an instance, the Oracle server reads the initialization parameter file. Two types of
initialization parameter files exist:

Static parameter fillRFILE , commonly referred to asitSID.ora
Persistent parameter filEPFILE, commonly referred to apfileSID.ora

Parameter File Contents

A list of instance parameters

The name of the database the instance is associated with
Allocations for memory structures of the System Global Area (SGA)
What to do with filled online redo log files

The names and locations of control files

Information on undo segments
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PFILE
INitSID.ora

e The PFILE is atext file that can be modified with
an operating system editor.

¢ Modifications to the file are made manually.
e Changes to the file take effect on the next startup.
* |ts default locationis $ORACLE_HOME/dbs.
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PFILE

ThePFILE is a text file that can be maintained using a standard operating system editor. The
parameter file is read only during instance startup. If the file is modified, the instance must be
shut down and restarted in order to make the new parameter values effective. Some
parameters are dynamic, which means that they can be modified while the instance is
running. Changes to dynamic parameters are not reflected Ri-the .

By default, thePFILE is located in th6éORACLE_HOME/dbglirectory on a Unix machine
and namedhitSID.ora . A samplenit.ora file is created by the Universal Installer
during installation. This sampieit.ora file can be used to create an instance-specific
initSID.ora
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PFILE Example

# Initialization Parameter File: initdb01.ora

db_name =db01

instance_name =db01

control_files = (/u03/oradata/db01/control01db01.ctl,
/u03/oradata/db01/control02db01.ctl)

db_block_size = 4096

db_block buffers =500

shared_pool_size =31457280 # 30M Shared Pool
db_files =1024

max_dump_file_size =10240

background_dump_dest =/u05/oracle9i/admin/db01/bdump

user_dump_dest = /uO5/oracle9i/admin/db01/udump
core_dump_dest = /uO5/oracle9i/admin/db01/cdump
undo_management = auto
undo_tablespace = undtbs
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Rules for Specifying Parameters
» Specify the values in the following format: keyword=value.
* All parameters are optional.

» The server has a default value for each parameter. This value may be operating system
dependent, depending on the parameter.

» Parameters can be specified in any order.

» Comment lines begin with the # symbol.

» Enclose parameters in double quotation marks to include character literals.

» Additional files can be included with the keywdFILE .

* If case is significant for the operating system, then it is also significant in flenames.
» Multiple values are enclosed in parentheses and separated by commas.

Note: Develop a standard for listing parameters; either list them alphabetically or
group them by functionality. THRFILE varies from instance to instance and not does
necessarily look like the preceding example.
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SPFILE
spfileSID.ora

e Binary file with the ability to make changes
persistent across shutdown and startup

e Maintained by the Oracle server

e Records parameter value changes made with the
ALTER SYSTEMcommand

e Can specify whether the change being made is
temporary or persistent

¢ Values can be deleted or reset to allow an instance
to revert to the default value

ALTER SYSTEM SET undo_tablespace = 'UNDO2';

3-7 Copyright © Oracle Corporation, 2001. All rights reserved.

SPFILE

SPFILE, new to Oracle9 is a binary file. The file is not meant to be modified manually and
must always reside on the server side. By default, the file is located in
$ORACLE_HOME/dbsnd has a default name in the formaspfileSID.ora . Once

the file is created it is maintained by the Oracle server SRTeLE provides the ability to
make changes to the database persistent across shutdown and startup.

The ALTER SYSTEMcommand is used to change the value of instance parameters. The
SCOPEsetting determines the scope of the change.

« MEMORYChanges the parameter value only in the currently running instance
» SPFILE : Changes the parameter value in 8#FILE only
* BOTH: Changes the parameter value in the currently running instance &BFRHeE

ALTER SYSTEM SET parameter = value [SCOPE =
MEMORY|SPFILE|BOTH

The SPFILE can be modified with thALTER SYSTEMcommand when the instance starts
using theSPFILE or using thePFILE with the parameteBPFILE.

DBA Fundamentals| 3 -7



Creating an SPFILE

SPFILE can be created from an initSID.ora file
using the CREATE SPFILE command, which can be
executed before or after instance startup:

CREATE SPFILE FROM PFILE;
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Creating an SPFILE

An SPFILE is created from amitSID.ora file using theCREATE SPFILEcommand.
This can be executed before or after the database is open.

CREATE SPFILE [='SPFILE-NAME']
FROM PFILE[='PFILE-NAME']

Where:

* SPFILE-NAME : Name of theSPFILE to be created: if not specified, the default
SPFILE name is assumed.

* PFILE-NAME : Name of &PFILE , must be available on the server side.
The CREATE SPFILE command requires tigY SDBArole to execute.
The syntax can be reversed to crea®~H.E from anSPFILE.
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Creating an SPFILE (continued)
How to Modify the SPFILE Configuration

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the databases folder

Expand Instance folder and click Configuration

In the General tab, click All Initialization Parameters

Modify a parameter in the value column.

Click OK.

Note: The Console can also be launched from the Windows NT Start menu.

S e
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SPFILE Example

* . background_dump_dest="$ORACLE_HOME/admin/db01/bdump'
*.compatible='9.0.0'

*.control_files="/u03/oradata/db01/ctrl01db01.ctl','/u03/orad
ata/db01/ctrl02db01.ctl’

*.core_dump_dest="$ORACLE_HOME/admin/db01/cdump’
*.db_block_buffers=500

*.db_block_size=4096

*.db_files=40

*.db_name='db01'

*.instance_name='db01'

* remote_login_passwordfile='exclusive'

* shared_pool_size=31457280 # 30M Shared Pool
*.undo_management="AUTO'
db01.undo_tablespace='UNDOTBSO01'
db02.undo_tablespace="UNDOTBS02'
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Rules Applying to SPFILE

The comments specified on the same lines as a parameter settingkilitBeare
maintained in th&PFILE . All other comments are ignored.

Although the text of aBPFILE is easily viewed in Unix th8PFILE is binary.
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Rules Applying to SPFILE (continued)
Parameters That Should Be Specified

Parameter

Description

BACKGROUND_DUMP_DES

bILocation where background process trace files are
written (LGWR, DBWO, and so on). This is also the
location for the alert log file.

COMPATIBLE

Version of the server with which this instance should
be compatible.

CONTROL_FILES

Names of the control files

DB_BLOCK_BUFFERS

Number of blocks cached in the SGA

DB_NAME

Database identifier of eight characters or fewer. Thig
the only parameter that is required when a new
database is created.

SHARED_POOL_SIZE

Size in bytes of the shared pool

USER_DUMP_DEST

on behalf of a user process

Technical Note

The default values depend on the version of the Oracle server.
Commonly Modified Parameters

Parameter Description

IFILE Name of another parameter file to be embedded with
the current parameter file. Up to three levels of nesting
is possible.

LOG_BUFFER Number of bytes allocated to the redo log buffer in the

SGA

MAX_DUMP_FILE_SIZE

Location where user debugging trace files are creat¢d

n

Maximum size of the trace files, specified as number|of

operating system blocks

—t

PROCESSES Maximum number of operating system processes thg
can connect simultaneously to this instance
SQL_TRACE Enables or disables the SQL trace facility for every ug

U

session

TIMED_STATISTICS

Enables or disables timing in trace files and in monitgr

screens

DBA Fundamentals |

3 -11

er



Oracle Managed Files

Oracle Managed Files (OMF) simplify file
administration

e OMF are created and deleted by the Oracle server
as directed by SQL commands

e OMF are established by setting two parameters:
— DB_CREATE_FILE_DESTSet to give the default
location for data files

— DB_CREATE_ONLINE_LOG_DEST: Ret to give the
default locations for online redo logs and control
files, up to a maximum of 5 locations
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Oracle Managed Files

Oracle Managed Files (OMF) simplify file administration by eliminating the need to directly
manage the files within an Oracle database.

For example: On Solaris, OMF files are named as follows:
» Control files:ora_%u.ctl
* Redo log filesora_%g_%u.log
e Data files:ora_%t_%u.dbf
» Temporary data fileora_%t_%u.tmp
The following characters are defined as:
* %u is an 8-character string that guarantees uniqueness.

* %t is the tablespace name, truncated if necessary to fit into the maximum length file
name. Placing the tablespace name before the uniqueness string means that all the data
files for a tablespace appear next to each other in an alphabetic file listing.

* %q is the redo log file group number.
» ora_ identifies the file as an Oracle Managed File.

Undo files do not have a special extension. As with temporary files, they are considered to be
just like any other data files.
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Oracle Managed Files (continued)

The parameter®B_CREATE_FILE_DESTandDB_CREATE_ONLINE_LOG_DEST d¢
not both have to be set, one or the other or both can be used.
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Oracle Managed File Example

To create a database where data files, control files,
and online redo log files are created in separate
directories:

e Set the initialization parameters:

DB_CREATE_FILE_DEST = '/u01/oradata/’
DB_CREATE_ONLINE_LOG_DEST 1 = '/u02/oradata/’
DB_CREATE_ONLINE_LOG_DEST 2 = '/u03/oradata/’

e |Issue the CREATE DATABASE SQlstatement.
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OMF Example

The DB_CREATE_FILE_DEST parameter sets the default file system directory for the data
files (fuOl/oradata ).

The DB_CREATE_ONLINE_LOG_DEST_&andDB_CREATE_ONLINE_LOG_DEST 2
parameters set the default file system directories for online redo log and control file creation.

Each online redo log and control file is multiplexed across the two directories,
/luO2/oradata  and/uO3/oradata

After the initialization parameters are set, the database can be created uSIRgEKEE
DATABASEommand. If the command fails, any OMF files created are removed. The

internally generated file names can be seen when the user seledBBiFoOrDATAFILES
andV$LOGFILE.

BothDB_CREATE_FILE_DESTandDB_CREATE_ONLINE_LOG_DEST ddn be
modified dynamically with th&LTER SYSTEM SETcommand.
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Starting Up a Database
NOMOUNT

OPEN

A STARTUP

MOUNT

NOMOUNT

Instance
started

SHUTDOWN

SHUTDOWN Y
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Starting Up a Database

When starting the database, you select the state in which it starts. The following scenarios
describe different stages of starting up an instance.

Starting the Instance NOMOUNT

Usually you would start an instance without mounting a database only during database
creation or the re-creation of control files.

Starting an instance includes the following tasks:

» Reading the initialization file frolSORACLE_HOME/dbsn the following order:
— FirstspfileSID.ora . If not found then
— spfile.ora
— initSID.ora

» Specifying thePFILE parameter witlBTARTURoverrides the default behavior

» Allocating the SGA

» Starting the background processes

* Opening thealertSID.log file and the trace files

The database must be named withDig22 NAMBparameter either in the initialization file or
in the STARTURcommand.
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Starting Up a Database
MOUNT
OPEN
A STARTUP
MOUNT
Control file
opened for this
NOMOUNT | instance
Instance
started
SHUTDOWN
SHUTDOWN Y
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Starting Up a Database

Mounting the DatabaseTo perform specific maintenance operations, you start an instance
and mount a database but do not open the database.

For example, the database must be mounted but not open during the following tasks:
* Renaming data files
» Enabling and disabling redo log archiving options
» Performing full database recovery
Mounting a database includes the following tasks:
» Associating a database with a previously started instance
» Locating and opening the control files specified in the parameter file

* Reading the control files to obtain the names and status of the datafiles and redo log
files. (However, no checks are performed to verify the existence of the data files and
online redo log files at this time.)
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Starting Up a Database
OPEN

OPEN

A STARTUP All files opened as
described by the control
MOUNT | file for this instance

Control file
opened for this
NOMOUNT | instance

Instance
started
SHUTDOWN
SHUTDOWN Y
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Starting Up a Database

Opening the DatabaséNormal database operation means that an instance is started and the
database is mounted and open; with normal database operation, any valid user can connect to
the database and perform typical data access operations.

Opening the database includes the following tasks:
* Opening the online data files
* Opening the online redo log files

If any of the data files or online redo log files are not present when you attempt to open the
database, the Oracle server returns an error.

During this final stage, the Oracle server verifies that all the data files and online redo log
files can be opened and checks the consistency of the database. If necessary, the System
Monitor background process (SMON) initiates instance recovery.
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STARTUPCommand

Start up the instance and open the database:

STARTUP

STARTUP PFILE=$ORACLE_HOME/dbs/initdb01.ora
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Starting Up

To start up an instance, use the following command:
STARTUP [FORCE] [RESTRICT] [PFILE= filename ]
[OPEN [RECOVER][ database |

IMOUNT
INOMOUNT]
Note: This is not the complete syntax.
where:
OPEN enables users to access the database
MOUNT mounts the database for certain DBA activities but does not
provide user access to the database
NOMOUNT creates the SGA and starts up the background processes but does
not provide access to the database
PFILE= parfile gnables a nondefault parameter file to be used to configure the
instance
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Starting Up (continued)

FORCE aborts the running instance before performing a normal startup

RESTRICT enables only users wiRESTRICTED SESSIONprivilege to
access the database

RECOVER begins media recovery when the database starts

Initialization Parameter File

By default, when the database is started, the Oracle server IGCBRRACLE_HOME/dbs

for an initialization parameter file. The Oracle server first attempts to read file
spfile  sid .ora and if not found then fileit sid .ora . If neither file is located, an

error message is received.
Automating Database Startup

On Unix Automating database startup and shutdown can be controlled by the entries in a
special operating system file; for exampdeatab in the/var/opt/oracle directory.
Note: Refer to the installation guide for your operating system for more information.

Troubleshooting

Attempting to start the Oracle Utilities without starting these services results in the following
error message:

ORA-12547: TNS: lost contact
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The ALTER DATABASECommand

e Change the state of the database from NOMOUNID
MOUNT:

ALTER DATABASE db01 MOUNT;

e Open the database as a read-only database:

ALTER DATABASE db01 OPEN READ ONLY;
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Changing the Status of the Database

To open the database frd&dT ARTUP NOMOUN® aMOUNBtage or frorMOUNTo an
OPENSstage, use thaLTER DATABASEcommand:

ALTER DATABASE { MOUNT | OPEN }

To prevent data from being modified by user transactions, the database can be opened in read-
only mode.

To start up an instance, use the following command:
ALTER DATABASE OPEN [READ WRITH READ ONLY]

where:

READ WRITE opens the database in read-write mode, so that users can
generate redo logs

READ ONLY restricts users to read-only transactions, preventing them from
generating redo log information
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Opening a Database in Restricted Mode

e Use the STARTUPcommand to restrict access to a
database:

STARTUP RESTRICT

e Usethe ALTER SYSTEMcommand to place an
instance in restricted mode:

ALTER SYSTEM ENABLE RESTRICTED SESSION,;
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Opening a Database in Restricted Mode

A restricted session is useful, for example, when you perform structure maintenance or a
database export and import. The database can be started in restricted mode so that it is
available only to users with tiRESTRICTED SESSIONprivilege.

The database can also be put in restricted mode by usiAdg TR SYSTEM SQtommand:
ALTER SYSTEM [ {ENABLE|DISABLE} RESTRICTED SESSION ]
where:

ENABLE RESTRICTED SESSION enables future logins only for users who have
theRESTRICTED SESSIONprivilege

DISABLE RESTRICTED SESSION: disablesRESTRICTED SESSIONSso that
users who do not have the privilege can log on

Terminate Sessions

After placing an instance in restricted mode, you may want to kill all current user sessions
before performing administrative tasks. This can be done by the following:

ALTER SYSTEM KILL SESSION ‘integerl,integer2’

where:

integerl :is the value of th&ID column in theV$SESSIONview
integer2 :is the value of th&ERIAL# column in theV$SESSIONview
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Opening a Database in Restricted Mode (continued)

Note: The session ID and serial number are used to uniquely identify a session. This
guarantees that tt L TER SYSTEM KILL SESSION command is applied to the correct

session even if the user logs off and a new session uses the same session ID.

Effects of Terminating a Session

The ALTER SYSTEM KILL SESSION command causes the background process PMON
to perform the following steps upon execution:

» Roll back the user’s current transaction
» Release all currently held table or row locks
» Free all resources currently reserved by the user
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Opening a Database in Read-Only Mode

e A databases can be opened as a read-only
database.

e Aread-only database can be used to:
— Execute queries

— Execute disk sorts using locally managed
tablespaces

— Take data files offline and online, not tablespaces

— Perform recovery of offline data files and
tablespaces
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Read-Only Database Features

A database can be opened as read-only, as long as it is not already open in read-write mode.
The feature is especially useful for a standby database to offload query processing from the
production database.

If a query needs to use a temporary tablespace—for example, to do disk sorts—the current
user must have a locally managed tablespace assigned as the default temporary tablespace;
otherwise, the query fails. For use¥'S a locally managed tablespace is required.

Note: Locally managed tablespaces are discussed in a later lesson.

Read-only mode does not restrict database recovery or operations that change the database
state without generating redo data. For example, in read-only mode:

» Data files can be taken offline and online.
* Recovery of offline data files and tablespaces can be performed.

Disk writes to other files, such as control files, operating system audit trails, trace files, and
alert log files, can continue in read-only mode.
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Shutting Down the Database

Shutdown Mode A I T N
Allow new connections X X X X
Wait until current sessions end X X X 0
Wait until current transactions end X X 0 0
Force a checkpoint and close files X 0 0 0

Shutdown Mode:

¢ NORMAL x |NO
e TRANSACTIONAL o |YEs
e |IMMEDIATE
e ABORT
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Shutting Down the Database

Shut down the database to make operating system offline backups of all physical structures and
to have modified static initialization parameters take effect.

To shut down an instance you must conne@¥ASOPERT SYSDBAand use the following
command:

SHUTDOWN [NORMALTRANSACTIONAL | IMMEDIATE | ABORT ]
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Shutdown Options

During a
Shutdown Normal,
Shutdown Transactional
On the way down: or On the way up:

Shutdown Immediate

e Database buffer
cache written to
the data files

e Uncommitted
changes rolled

e No instance
recovery

back
e Resources
released.
Consistent Database
(clean database)
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Shutdown Options
Shutdown Normal

Normal is the default shutdown mode. Normal database shutdown proceeds with the
following conditions:

* No new connections can be made.
» The Oracle server waits for all users to disconnect before completing the shutdown.
» Database and redo buffers are written to disk.
» Background processes are terminated, and the SGA is removed from memory.
» Oracle closes and dismounts the database before shutting down the instance.
* The next startup does not require an instance recovery.
Shutdown Transactional

A transactional shutdown prevents clients from losing work. A transactional database
shutdown proceeds with the following conditions:

* No client can start a new transaction on this particular instance.

» Aclient is disconnected when the client ends the transaction that is in progress.
* When all transactions have finished, a shutdown immediately occurs.

* The next startup does not require an instance recovery.
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Shutdown Options (continued)
Shutdown Immediate
Immediate database shutdown proceeds with the following conditions:

Current SQL statements being processed by Oracle are not completed.

The Oracle server does not wait for users currently connected to the database to
disconnect.

Oracle rolls back active transactions and disconnects all connected users.
Oracle closes and dismounts the database before shutting down the instance.
The next startup does not require an instance recovery.
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Shutdown Options

During a On the way up:
Shutdown Abort
or

On the way down: Instance Failure e Redo logs used to
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of reapply changes

e Undo segments
used to roll back
uncommitted

Startup Force

Modified buffers
are not written to
the data files

Uncommitted changes
changes are not e Resources
rolled back released

Inconsistent Database
(dirty database)
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Shutdown Options
Shutdown Abort

If the normal and immediate shutdown options do not work, you can abort the current
database instance. Aborting an instance proceeds with the following conditions:

Current SQL statements being processed by the Oracle server are immediately
terminated.

Oracle does not wait for users currently connected to the database to disconnect.
Database and redo buffers are not written to disk.

Uncommitted transactions are not rolled back.

The instance is terminated without closing the files.

The database is not closed or dismounted.

The next startup requires instance recovery, which occurs automatically.
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Shutdown Options (continued)
How to Use the Console to Start Up or Shut Down

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand Instance folder and click Configuration

From the General tab, select an Instance State, and click Apply.
Note:

* You should be connected to the database 8MBDBAprivileges to perform startup
or shutdown.

* You can also launch the Console from Windows NT Start menu

o g s N
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Managing an Instance by Monitoring
Diagnostic Files

Diagnostic files contain information about significant
events encountered while the instance is operational.

e Used to resolve problems or to better manage the
database on a day-to-day basis.

e Several types of diagnostic files exist:
— alertSID.log file
— Background trace files
— User trace files
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Diagnostic Files

Diagnostic files are a means to capture information about the database's activities. They are
also useful tools for you when you are managing an instance. Several types exist, and
depending on the problem that occurred or the information that needs to be disseminated,

they depend on the type of diagnostic file that is created.
« alertSID.log file: Information for day-to-day operation of the database

» Background trace files: Vital information when background processes, such as SMON,
PMON, DBWNn, and others fail.

* User trace files:Vital information for fatal user errors or user forced traced files.

DBA Fundamentals| 3 -29



Alert Log File

The alertSID.log file records the commands and
Results of major events while the database is
operational.

e |tis used for day-to-day operational information or
diagnosing datab ase errors.

e Each entry has a time stamp associated with it.
e The DBA manages the alertSID.log file.

e |ts location is defined by
BACKGROUND_DUMP_DEST.
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Alert Log File

Each Oracle instance has an alert log file. If not already created, Oracle creates one during
instance startup. The alert log file is managed by you, as it continues to grow while the
database continues to work. The alert log file should be the first place you look when
diagnosing day-to-day operations or errors. The alert log file also contains pointers to trace
files for more detailed information.

The alert log file keeps a record of the following information:
* When the database was started or shut down.
» Alist of all non-default initialization parameters
» The startup of background processes
* The thread being used by the instance
* The log sequence number LGWR is writing to
» Information regarding a log switch
» Creation of tablespaces and undo segments
» Alter statements that have been issued
* Information regarding error messages such as ORA-600 and extent errors.
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Alert Log File (continued)

Thealert_SID.log location is defined by th BACKGROUND_DUMP_Dg§fialization
parameter. The default location on Unbd$@RACLE_HOME/rdbms/log .
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Background Trace Files

Backgr ound t race files s upport info rmation errors
detected by any backgr ound pro cess.

e They are used to diagnose and troubleshoot  errors.

e They are created when a background process
encount ers an errors

e Their location is defined by
BACKGROUND_DUMP_DEST
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Background Trace Files

Background trace files are used to log errors that have been encountered by a background
process, such are SMON, PMON, DBWn, and other background processes. These files exist
only when an error requires writing to the trace files. You use these files to diagnose and
troubleshoot problems. Initially when a background trace file is created it contains header
information indicating the version number of the data server and the operating system.

Naming convention for background trace file& _processname_PID.trc
(dbO1_Igwr_23845.trc ) on Unix. Its location is defined by the
BACKGROUND_ DUMP_DHdiialization parameter. The default location on Unix is
$ORACLE_HOME/rdbms/log .
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User Trace File

A user trace file is pr oduced by the user process
connected to the Oracle server thro ugh the server
process.

e A user trace file contains statistics for traced SQL
statements or user error messages.

e |tis created when a user enc ounters user session
errors.

e |t can also be generated by a you or a server
process.

e Its location is defined by USER_DUMP_DEST

e |Its size is defined by MAX_ DUMP_FILE_SIZEand
defaults to 10M .
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User Trace Files

User trace files contain statistics for traced SQL statements, which are useful for SQL tuning.
In addition, user trace files contain user error messages.

Naming convention for user trace filgid _ora_PID.trc (db01_ora_23845.trc ) on
Unix. Its location is defined by tHéSER_DUMP_DESifitialization parameter. The default
location on Unix isSSORACLE_HOME/rdbms/log .
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Enabling or Disabling User Tracing

User tracing is enabled or disabled at the session or
instance level by using the following commands and
parameter:

e Session level using the ALTER SESSIONcommand:
ALTER SESSION SET SQL_TRACE = TRUE

e Session level by executing DBMS procedure:
dbms_system.SET_SQL_TRACE_IN_SESSION

¢ Instance level by setting the initialization
parameter:

SQL_TRACE = TRUE

Copyright © Oracle Corporation, 2001. All rights reserved.
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Summary

In this lesson, you should h ave learned how to:

Create and manage Iinitialization parameter files
Create and manage OMF files

Start up and shut down an instance

Monitor and use diagnostic files
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Quick Reference

Context Reference

Initialization parameters DB_NAME

CONTROL_FILES
SHARED_POOL_SIZE
BACKGROUND_DUMP_DEST
DB_BLOCK_BUFFERS
COMPATIBLE

IFILE

LOG_BUFFER

PROCESSES

SQL_TRACE

Dynamic initialization parameters | USER_DUMP_DEST
MAX_DUMP_FILE_SIZE
TIMED_STATISTICS

Dynamic initialization parameters | SORT_AREA_SIZE
(deferred)

Dynamic performance views VSINSTANCE
V$SESSION
V$SYSTEM_PARAMETER
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Quick Reference (continued)

Context

Reference

Data Dictionary Views

None

Commands

CONNECT / AS SYSDBA
CONNECT / AS SYSOPER
STARTUP

SHUTDOWN

SHOW PARAMETER

ALTER SYSTEM KILL SESSION

ALTER SYSTEM DISCONNECT
SESSION...POST_TRANSACTION

ALTER SYSTEM DISABLE
RESTRICTED SESSION

ALTER SESSION SET
ALTER SYSTEM SET...DEFERRED

ALTER SYSTEM SET...SCOPE
ALTER DATABASE MOUNT
ALTER DATABASE OPEN

ALTER DATABASE OPEN READ
ONLY

ALTER DATABASE OPEN READ
WRITE

Packaged procedure and functiowpsl\lone
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Practice 3 Overview

This practice covers the following topics:

Creating an SPFILE

Starting up and shutting down the database in
different modes

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 3: Managing an Oracle Instance
1 Connect to the database as B¥6 AS SYSDBANd shutdown the database.

2 With the database shutdown, creat&S&#ILE from thePFILE .
Place theSPFILE in directory$HOME/ADMIN/PFILE with the file name format
spfileSID.ora , use your instance name in placestld. Create th&PFILE
from thePFILE located inSHOME/ADMIN/PFILE.

3 From the operating system, view tBBFILE.
4 Connect as us8YS AS SYSDBA and start the database using $if-ILE .

5 Shutdown the database and open it in read-only mode. Connect BdRpsesword
HRand and insert the following into tRREGIONSable.

INSERT INTO regions VALUES ( 5, ‘Mars’);
What happens? Put the database back in read-write mode.

6 Connect as usé#RpasswordHRand insert the following row into the table
REGIONS do not commit or exit.

INSERT INTO regions VALUES ( 5, ‘Mars’);

In a new telnet session start SQL*Plus. Conne&Ye£8 AS SYSDBAand perform
a shut down transactional.

What happens? Rollback the insert inldiesession and exit, what happens?

Note: ParameteNDO_RETENTIONvhich will be discussed iManaging Undo
Data, is set to 15 minutes by default. Because of this parameter it could be
15 minutes before the database shuts down afté&@hd BACKcommand is
executed. Connect to another sessioB¥S AS SYSDBAand execute the
following command to speed up the process.

ALTER SYSTEM SET undo_retention=0 SCOPE=MEMORY;

7 Make sure the database is started. Keep the two SQL*Plus sessions open, one
session as us&YS AS SYSDBAand one as usétR As uselSYS AS SYSDBA
enable restricted session. As ud&select from the regions table. Is the select
successful? In theRsession exit SQL*Plus then reconnectH&® What happens?
Disable restricted session.
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Creating a Database
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Objectives

After completing this lesson, you should be able to
do the following:

Understand the prerequisites necessary for
database creation

Create a database using Oracle Database
Configuration Assistant

Create a database manually
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Managing and Organizing a Database

¢ Creating a database is the first step in managing a
database system

* A database may have been created automatically
as part of Oracle9 i Server installation, or you can
create a new one later

* QOracle Data Migration Assistant is used to migrate
from an earlier version of the database
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Managing and Organizing a Database
Creating the database is the first step in managing and organizing a database system.

Database creation is a task that prepares several operating system files and is needed only once
no matter how many data files the database has. This is a very important task, because you must
decide on database settings.

Depending on the operating system, a database may have been created automatically as part of
the installation.

You can use this initial database, or you can create a new one.

During migration from an older version of Oracle, database creation is necessary only if an
entirely new database is needed. Otherwise you can use a migration utility—for example,
Oracle Data Migration Assistant—to migrate from an earlier version of the database.
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Creation Prerequisites

To create a new database, you must have the
following:

* A privileged account authenticated in one of the
following ways:

— By the operating system
— Using a password file
e Sufficient memory to start the instance
e Sufficient disk space for the planned database
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Creation Prerequisites

SYSDBAprivileges are required to create a database. These are granted either using operating
system authentication or password file authentication.

Note: Refer to theGetting Started with the Oracle Serdesson for more information
regarding authentication.

Before you create the database, make sure that the memory for the SGA, the Oracle executable,
and the processes is sufficient. Refer to your operating system installation and administration
guides.

Calculate the necessary disk space for the database, including online redo log files, control files,
and data files.
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Planning Database File Locations

e Keep at least two active copies of a database
control file on at least two different devices.

e Multiplex the redo log files and put group
members on different disks.

* Separate data files whose data:

— Will participate in disk resource contention across
different physical disk resources

— Have different life spans
— Have different administrative characteristics
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Planning Database File Locations

Plan how to protect the database, including the online redo log files, control files, data files,
archived redo log files, and provide a backup strategy.

Control Files

For the sake of safety, you should create at least two control files on two different disks.
Note: Refer to theMaintaining the Control Fildesson for information regarding control files.
Online Redo Log Files

The online redo log files of a database should consist of multiplexed groups of online redo log
files. A group of log files consists of identical copies, which should be located on different
disks.

To distinguish between groups and their members, use a name sogbl#x.log or
logOla.log

Note: Refer to theMaintaining the Redo Log Fildesson for information regarding redo log
files.
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Planning Database File Locations (continued)
Data Files

Name data files by relating to the contents as the root of the name—for example, data files such
assystemO1l.dbf ,tempOl.dbf , andusersOl.dbf on Unix.

Consider the characteristics of the data to be stored before determining the structure appropriate
for your database, in order to:

* Minimize fragmentation
* Minimize disk contention
* Separate objects

To minimize fragmentation of the database, you should separate database objects with different
life spans, such as application data and temporary data, into different tablespaces.

To ensure well-balanced I/0 loads, you should separate objects with competing I/O
requirements, such as tables and indexes, into different tablespaces.

Note: Refer to the Mintaining TablespaceandStorage Structure and Relationshipssons
for information regarding these topics.
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Creating a Database

An Oracle database can be created using:
* Oracle Database Configuration Assistant
e The CREATE DATABASEommand
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Creating a Database

Creating a database can be done either using the Oracle Database Configuration Assistant
(DBCA) or by creating a SQL script using tGREATE DATABASEommand.

The DBCA is a graphical user interface that interacts with the Oracle Universal Installer, or can
be used stand-alone, to simplify the creation of a database. The DBCA is Java-based and can be
launched from any platform with a Java engine.

During the installation of the Oracle Server, DBCA is launched by the Oracle Universal
Installer and can automatically create a starter database for you. You have the option of using
DBCA or not, and you also have the option to create a starter database. You also have the
option to launch DBCA later as a standalone application to create a database.

You can also migrate or upgrade an existing database if you are using a previous version of
Oracle.
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Operating System Environment

On Unix, set the following environment variables:
e ORACLE_BASE

e ORACLE_HOME

e ORACLE_SID

* ORA_NLS33

* PATH

e LD_LIBRARY_PATH
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Setting the Operating System Environment

Before creating a database manually or with the Database Configuration Assistant the
operating system environment must be properly configured.

ORACLE_BASESpecifies the directory at the top of the Oracle software
Example:/uOl/app/oracle

ORACLE_HOMIBpecifies the directory where the Oracle software is installed. The OFA-
recommended value ®ORACLE_BASE/product/release

Example:/u0l/app/oracle/product/9i

ORACLE_SID Specifies the instance name and must be unique for Oracle instances running
on the same machine

ORA_NLS33 Required when creating a database with a character set otheiSHRASCI|
Example:30RACLE_HOME/ocommon/nls/admin/data

PATH: Specifies the directories the operating system searches to find executables, such as
SQL*Plus. The Oracle®xecutables are located$®RACLE_HOME/binand needs to be
added to th&ATHvariable.

LD_LIBRARY_PATH: Specifies the directories for the operating system and Oracle library
files. Example $SORACLE_HOME/lib
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Using the Database Configuration
Assistant

The Database Configuration Assistant allows you to:

Create a database
Configure database options
Delete a database
Manage templates

— Create new template using pre-defined template
settings

— Create new template from an existing database
— Delete database template

Copyright © Oracle Corporation, 2001. All rights reserved.
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Using the Oracle Database Configuration Assistant
Launching the Oracle Database Configuration Assistant
Unix:
* Enterdbca from the command prompt
Options available in Oracle Database Configuration Assistant
The Oracle Database Configuration Assistant allows you to do the following:

» Create a databaseThis option allows you to create a new database or template. The
template allows you to choose, either, with datafiles or without datafiles.

» Configure database optionsThis option allows you to add database options that have
not been previously configured, such as the following (if available): JVM, interMedia,
Visual Information Retrieval, Spatial, Oracle OLAP Services, Advanced Replication and
SQL*Plus help

Note: This option is not available with OracleReal Application Clusters.
* Delete a databaseThis option allows you to delete a database.

* Manage templates:This option allows you to create a template through one of the
following methods:

— From pre-defined template settings: Create a new template from pre-defined template
settings. You can add or change any template settings such as parameters, storage or
use custom scripts

— From an existing database (structure only): This template contains structural
information similar to the existing database. This includes database options,
tablespaces, datafiles and initialization parameters specified in the source database.
User defined schemas and their data will not be part of the created template.

— From an existing database (structure as well as data): This template will contain both
the structure as well as the data of an existing database. Databases created using such a
template will be identical to the source database. User defined schemas and their data
will be part of the template. This template does not allow you to add or remove
datafiles, tablespaces, or rollback segments.
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Create a Database

Eﬂlacle Database Configuration Assistant. Step 2 of 8 : Database Templates

Select a type of a datahase from the following list:

Template Name Includes Datafile..
Basic D55 Database

Basic OLTP Database Yes
Complete DSS Datahase Ri-H
Complete OLTP Database R

Mew Database | Mo

Show Details.., )

Cancel «“  Back Nest =5
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Create a Database

Select a type of a database from the list of pre-defined templates. The templates can be either
without datafiles or with datafiles.

Without datafiles
» Contains only the structure of the database
» Can specify and change all database parameters.
With datafiles
» Contains both the structure and the physical datafiles of the database

» All logfiles and control files are automatically created for the database and you can
add/remove control files, log groups, change the destination and name of datafiles.

* You cannot add or remove datafiles, tablespaces, or rollback segments.
* Initialization parameters cannot be changed.
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Database Information

Specify:
e Global database name and SID

* The features you want to use for your database,
such as:

— Oracle Spatial
— Oracle OLAP Services
— Example Schemas
* Mode in which you want the database to operate
— Dedicated server mode
— Shared server mode
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Database Information

» Specify global database name &18

» The Example Schemas contain scripts for the following types of tables:
— Human Resources
— Order Entry
— Product Media
— Sales History
— Shipping
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Typical or Custom Install

Choose between typical or custom install

—| oOracle Database Configuration Assistant, Step 6 of 8 : Initialization Parameters | “ |J|

Memory

| ® Typical L
Maz. no of concurrently connected users: 20

Percentage of physical memory (512 MB) for Oracle: |70

(T

Database Type: Online Transaction Pr...
Show distribution of SGA...
| O custom
Shared Pool: [56

Buffer Cache: 160

lava Pool: [z0

Large Pool: [E00

Total Memory for Oracle: 130 M Bytes

L Aall Initialization Parameters... [ File Location Wariables,, |

Cancel Help | < Back Hext Finish | .
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Create a Database
Choosing a Typical or Custom Database

Typical creates a database with minimal user input. With typical option, you can specify one of
the following environments to operate the database: Online Transaction Processing (OLTP),
Multipurpose, and Data Warehousing.

Online Transaction Processing (OLTP)

Databases in OLTP environments must process thousands of transactions from many concurrent
users each day. These transactions consist of reading, writing, and deleting data in the database.
Therefore, database performance is defined in terms of throughput and availability of data.

Data Warehousing

Databases in Data Warehousing environments must process a variety of queries (typically read-
only), ranging from a simple fetch of a few records to numerous complex queries. Therefore,
database performance is defined in terms of response time.

Mixed

Mixed databases support both OLTP and Data Warehousing environments. This is the default
database that will be installed.
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Create a Database (continued)

Custom allows you customize the creation of your database. This option is only for database
administrators experienced with advanced database creation procedures, such as
customizing:

» Data, control and redo settings, tablespace sizes, extent sizes, database memory
parameters

» Archiving formats and destinations, trace file destinations, and character set values

DBA Fundamentals| 4 -14



Other Parameters

* Archive Parameters

— Use for database recovery

— May also be used for a standby database
e Data Block Sizing

— Sets the default database block size

— Helps to determine the SORT_AREA_SIZE
* File Locations

— Specify paths for trace files

— Specify paths for parameter files
e Database storage

— Specify storage parameters
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Other Parameters
Archive Parameters

This option places the databaseA\iRCHIVELOGNode and enables redo log files to be
archived before being reused.

DB Sizing

This helps to define the block size and sort area size for the database. Data Block size of a
database can be specified only at the time of database cr&@Bi. AREA_SIZHs the
maximum amount of memory used for sort operations.

File Locations

» Specify locations for trace files

» Specify path for the initialization parameter file
Database Storage

Helps to specify storage parameters for database creation. You can view and change the
following:

» Controlfiles
» Tablespaces, Datafiles
* Undo Segments, Redo Log Groups
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Complete Database Creation

Complete database creation using the following
options:

* Create database
* Save as a database template
* (Generate database creation scripts
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Complete Database Creation
The following options are available to complete database creation:

Create database — this option creates the database immediately

Save as a database template — this option saves the database creation parameters as a
template. This template will then be added to the list of available templates

Generate database creation scripts — this option enables you to save the database creation
parameters as a script file, for later use.
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Creating a Database Manually

* Decide on a unique instance and database name
* Choose a database character set

* Set the operating system variables

e Edit/ Create the initialization parameter file

e Start the instance (nomount)

* Execute the CREATE DATABASEommand

* Run scripts to generate the data dictionary and
accomplish post creation steps
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Creating a Database Manually

The last step, generating data dictionary, is discussed in the [RasoDictionary Contents
and Usage

Note: See your operating system specific Oracle documentation for information about
creating databases on your platform.
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Preparing the Parameter File

Create the new initSID.ora

$ cp init.ora $ORACLE_HOME/dbs/initdb01.ora I

Modify the initSID.ora by editing the
parameters

Copyright © Oracle Corporation, 2001. All rights reserved.
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Creating SPFILE

Create the SPFILE from initSID.ora

CREATE SPFILE FROM PFILE; I
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Creating SPFILE

The SPFILE must initially be created from an initialization parameter file. You must have the
SYSDBAor SYSOPERole to execute thEREATE SPFILE statement.

Note: ReferManaging an Oracle Instander SPFILE .
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Starting the Instance

e Connectas SYSDBA
e Start the instance in  NOMOUNStage

STARTUP NOMOUNT I
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Starting the Instance

Connect aSYSDBAusing operating system authentication or the password file method and
start the instance using tB§ ARTURcommand.

If the parameter file is not in the default location, you may need to speci®FIh& clause in
the STARTURcommand.
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Creating the Database

@crdbdb01.sql
SQL> create database db01
2 logfile
3 GROUP 1 ('/u0l/oradata/db01/log_01 db01.rdo’) SIZE 15M,
4 GROUP 2 (‘/u0l/oradata/db01/log_02_db01.rdo") SIZE 15M,
5 GROUP 3 ('/u0l/oradata/db01/log_03_db01.rdo’) SIZE 15M
6 datafile /u0l/oradata/db01/system_01_db01.dbf' SIZE 100M
7 undo tablespace UNDO
8 datafile /u0l/oradata/db01/undo_01_db01.dbf' SIZE 40M
9 default temporary tablespace TEMP
10 tempfile /u0l/oradata/db01/temp_01 db01.dbf' SIZE 20M
11 extent management local uniform size 128k
12 character set AL32UTF8
13 national character set ALLBUTF16
14 settime_zone = 'America/New_York'
15 ;
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Creating the Database
To create a database, use the following SQL command:
CREATE DATABASE [database]

[CONTROLFILE REUSE]

[LOGFILE [GROUP integer] filespec
[MAXLOGFILES integer]
[MAXLOGMEMBERS integer]
[MAXLOGHISTORY integer]
[MAXDATAFILES integer]
[MAXINSTANCES integer]
[ARCHIVELOG|NOARCHIVELOEG
[CHARACTER SET charset]
[NATIONAL CHARACTER SET charset]

[DATAFILE filespec [autoextend_clause]
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Creating the Database (continued)
filespec :=='filename' [SIZE integer][K|M] [REUSE]

autoextend_clause :==
[AUTOEXTEND {OFF|ON [NEXT integer[K|M]]

[MAXSIZE {UNLIMITED|integer[K|M]} }]

[DEFAULT TEMPORARY TABLESPACE tablespace filespec
[temp_tablespace_extent_clause]

temp_tablespace_extent_clause:==
EXTENT MANAGEMENT LOCAL UNIFORM [SIZE integer][K|M] ]
[UNDO TABLESPACE tablespace DATAFILE filespec

[autoextend_clause] |

[SET TIME_ZONE [time_zone_region]]

}
]

where:

database

CONTROLFILE REUSE

LOGFILE GROUP

MAXLOGFILES

MAXLOGMEMBERS

MAXLOGHISTORY

is the name of the database to be created

(If the name of the database is omitted,
the initialization parameter DB_NAME is
used.)

specifies that an existing control file
identified in the parameter file should
be reused

specifies the names of the log files to
be used and the group to which they
belong

specifies the maximum number of
redo log file groups that can ever be
created for the database

specifies the maximum number of log
file members for a log file group

specifies the maximum number of
archived redo logs for automatic
media recovery of the Oracle Parallel
Server
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Creating the Database (continued)

DATAFILE
AUTOEXTEND

MAXDATAFILES

MAXINSTANCES

ARCHIVELOG

NOARCHIVELOG

CHARACTER SET

filespec specifies the data files to be used

enables or disables the automatic
extension of a data file

specifies the initial sizing of the data file
section of the control file at CREATE DATABASE
or CREATE CONTROLFILE time. An attempt to add
a new file whose number is greater than
MAXDATAFILES, but less than or equal to
DB_FILES,causes the control file to expand
automatically so that the data files section
can accommodate more files

is the maximum number of instances that can
simultaneously mount and open the database

establishes that redo logs must be archived
before they can be reused

establishes that redo logs can be reused
without archiving their contents

is the character set the database uses to
store data

NATIONAL CHARACTER SET

specifies the national character set used to

store data in columns defined as NCHAR, NCLOB,
or NVARCHARZ2.If not specified, the national
character set is the same as the database
character set

DEFAULT TEMPORARY TABLESPACE

creates a default temporary tablespace for the
database. Oracle will assign to this temporary
tablespace any users for whom you do not specify
a different temporary tablespace

UNDO TABLESPACE

SET TIME_ZONE

creates an undo tablespace and creates the
specified datafiles as part of the undo
tablespace.

sets the time zone for the database.
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Creating a Database Using OMF

¢ Define the OMF initialization parameters in the
parameter file
— DB_CREATE_FILE_DEST
— DB_CREATE_ONLINE_DESTh

STARTUP NOMOUNT
CREATE DATABASE
DEFAULT TEMPORARY TABLESPACE TEMP;
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Creating a Database Using OMF

Once the OMF parameters are defined in the initialization file the syntax for creating the
database becomes simple.
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Troubeshooting

Creation of the database fails if:
* There are syntax errors in the SQL script
* Files that should be created already exist

* Operating system errors such as file or directory
permission or insufficient space errors occur
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Troubleshooting

If one of the three problems shown on the slide occurCRIEATE DATABASEKtatement
fails. You should delete any files created by @REATE DATABASItatement, correct the
errors, and attempt to create again.

DBA Fundamentals| 4 -25



After Database Creation

The database contains:

¢ Datafiles, control files, and redo log files

* User SYSwith the password change on_install
* User SYSTEMwith the password manager

* Internal tables (but no data dictionary views)
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After Database Creation

After the database is created, the instance is left running and the database is open and available
for normal use. The database contains US¥SandSYSTEMDepending on the method of

database creation, either using DBCA or manually, other users might get created. Change the
passwords foBYSandSYSTEMas soon as the database is created.

You can view the dynamic performance views sucEsOGFILE, VSCONTROLFILE and
V$DATAFILE, but no data dictionary views are created.
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Summary

In this lesson, you should have learned to:

* |dentify the prerequisites required to create a
database

e Create a database using the Oracle Database
Configuration Assistant

* Create a database manually

Copyright © Oracle Corporation, 2001. All rights reserved.
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Data Dictionary Contents and Usage
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Objectives

After completing this lesson, you should be able to
do the following:

Identify key data dictionary components

Identify the contents and uses of the data
dictionary

Query the data dictionary

Copyright © Oracle Corporation, 2001. All rights reserved.
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Data Dictionary

During database creation, the Oracle server creates
additional object structures within the data files.

Data dictionary tables

Dynamic performance tables

Data
files Control
files

Database

Redo
log
files
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DBA Fundamentals | 5-3




Data Dictionary

The data dictionary is a set of read-only tables and
views that record, verify, and provide information
about its associated database.

e Describes the database and its objects
¢ Includes two types of objects:
— Base tables
— Store description of database
— Created with  CREATE DATABASE
— Data Dictionary views
— Summarize base table information
— Created using catalog.sql script
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Data Dictionary

Base TablesUnderlying tables, which store information about the database. The base tables
are the first objects created in any Oracle database. They are automatically created when the
Oracle server runs thegl.bsg script at the time the database is created. Only the Oracle
server should write to these tables. Users rarely access them directly, because most of the
data is stored in a cryptic format. Never use DML commands to update the base tables
directly, with the exception of theUD$table.

Note: Refer to theManaging Privilegesesson for more information on tiadéJD$table.

An example of a base table is tiND$ table, which contains information about the indexes
in the database.

Data Dictionary Views: Base table summaries, which provide for a more useful display of
base table information. For example, in the data dictionary views, object names are used
instead of only object numbers. The data dictionary views are created using the
catalog.sql script.
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Data Dictionary Contents

The data dictionary provides information about:
e Logical and physical database structure

e Definitions and space allocations of objects
e Integrity constraints

e Users

* Roles

e Privileges

e Auditing
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Data Dictionary Contents
A data dictionary contains:

» The definitions of all schema objects in the database (tables, views, indexes, clusters,
synonyms, sequences, procedures, functions, packages, triggers, and so on)

* How much space has been allocated for, and is currently used by, the schema objects
» Default values for columns

 Integrity constraint information

* The names of Oracle users

» Privileges and roles each user has been granted

» Auditing information, such as who has accessed or updated various schema objects
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How the Data Dictionary Is Used

The data dictionary has three primary uses:

e The Oracle server uses it to find information
about:

— Users
— Schema objects
— Storage structures

e The Oracle server modifies it when a DDL
statement is executed.

e Users and DBAs can use it as a read-only
reference for information about the database.
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How the Data Dictionary Is Used
How the Oracle Server Uses the Data Dictionary

Data in the base tables of the data dictionary are necessary for the Oracle server to function.
Therefore, only the Oracle server should write or change data dictionary information. During
database operation, the Oracle server reads the data dictionary to ascertain that schema
objects exist and that users have proper access to them. The Oracle server also updates the
data dictionary continuously to reflect changes in database structures.

How Users and Database Administrators Can Use the Data Dictionary

The views of the data dictionary serve as a reference for all database users. Some views are
accessible to all Oracle users. Others are intended for database administrators only.
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Data Dictionary View Categories

The data dictionary consists of three main sets of
static views distinguished from each other by their
scope:

e DBA: What s in all the schemas
e ALL: What the user can access
e USER: What is in the user's schema

DBA xxx

All of the objects in the database
ALL_ xxx
Objects accessible by the current user

USER xxx
Objects owned by the current user
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Data Dictionary View Categories
Views with the DBA Prefix

Views with the DBA prefix show a global view of the entire database. They are meant to be
gueried only by database administrators. Any user granted the system pS&legeET
ANY TABLE can query the DBA-prefixed views of the data dictionary.

To query on all objects in the database, the DBA could issue the following statement:
SELECT owner, object_name, object_type
FROM dba_objects;

Views with the ALL Prefix

Views with the ALL prefix refer to the user's overall perspective of the database. These views
return information about schema objects to which the user has access by way of public or
explicit grants of privileges and role, in addition to schema objects that the user owns.

For example, the following query returns information about all the objects to which a user
has access:

SELECT owner, object_name, object_type
FROM all_obijects;
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Data Dictionary View Categories (continued)

The views most likely to be of interest to typical database users are those with the USER
prefix.

These views:
» Refer to the user’s own private environment in the database
» Generally refer to objects owned by the current user

» Have columns identical to the other views, except that the cORNWINERS implied to
be the current user

* Return a subset of the information in the ALL views
» Can have abbreviated pubic synonyms for convenience
For example, the following query returns all the objects contained in the users schema:
SELECT owner, object_name, object_type
FROM users_objects;
Data Dictionary Views
Data dictionary views are static views that answer questions such as:
» Was the object ever created?
» What is the object a part of?
* Who owns the object?
» What privileges do users have?
» What restrictions are on the object?

Note: Refer to theDracle9i Database Referendecument for a listing of all data dictionary
views.
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Dynamic Performance Tables

Dynamic performance views record current database
activity.

e Views are continually updated while the database
IS operational

¢ Information is accessed from:
— Memory
— Control file

e DBA uses dynamic views to monitor and tune the
database

e Dynamic views are owned by SYSuser
e DML is not allowed
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Dynamic Performance Views

Throughout its operation, the Oracle server records current database activity in a set of virtual
tables called dynamic performance views. These virtual tables exist in memory only when the
database is running, to reflect real-time conditions of the database operation. They point to
actual sources of information in memory and the control file.

The dynamic performance tables are owne& ¥
Dynamic Performance Views

The dynamic tables answer questions such as:
Is the object online and available?

Is the object open?

What locks are being held?

Is the session active?
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Querying the Data Dictionary and Dynamic
Performance Views

Data dictionary and dynamic performance views can
be queried for information.

e Alisting of views available can be retrieved by
querying the DICTIONARY view.

e Alisting of the columns and its contents can be
accessed using DESCRIBEand SELECT.

e Column comments are available to retrieve more

insight into what a column content means within a
particular view.
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Querying the Data Dictionary

To get an overview of the data dictionary and dynamic performance views, the
DICTIONARY view or its synonynDICT can be queried. For example:

SELECT * FROM dictionary;
Include the where clause to narrow your responses:
SELECT * FROM dictionary WHERE table_name like ‘sort%’
TheVS$FIXED_TABLE view can also be queried to get a listing of the views:
SELECT * FROM V$FIXED_TABLE;
To get a list of columns within a view, use DESCRIBEkeyword:
DESCRIBE V$INSTANCE;

To get an overview of the columns in the data dictionary and dynamic performance views,
the DICT_COLUMNSiew can be queried.

To view the contents of the view use BELECTcommand.
SELECT * from VSINSTANCE;

Note: Refer to theOracle9i Database Referendecument for a complete list of data
dictionary views and their columns.
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Data Dictionary Examples

General Overview
— DICTIONARY, DICT_COLUMNS

Schema objects

— DBA_TABLES, DBA_INDEXES, DBA_TAB_COLUMNS,
DBA_CONSTRAINTS

Space allocation
— DBA_SEGMENTS, DBA EXTENTS

Database structure
— DBA _TABLESPACES, DBA DATA FILES

Copyright © Oracle Corporation, 2001. All rights reserved.
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Summary

In this lesson, you should have learned how to:

e Use the data dictionary views to get information
about the database and instance

e Obtain information about data dictionary views
from DICTIONARY and DICT_COLUMNS

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 5 Overview

This practice covers the following topics:

Identify the components and contents of the data

dictionary

Query the data dictionary

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 5: Data Dictionary

1

Which of the following statements are true about the data dictionary?

a The data dictionary describes the database and its objects.

b The data dictionary includes two types of objects: base tables, data dictionary views.
¢ The data dictionary is a set of read-only tables.

d The data dictionary records and verifies information about its associated database.

Base tables are created using the catalog.sql script.
a True
b False

Which of the following statements are true about how the data dictionary is used?

a The Oracle server modifies it when a DML statement is executed.

b Itis used to find information about users, schema objects, and storage structures.
¢ Used by users and DBAs as a read-only reference.

d The data dictionary is a necessary ingredient for the database to function.

Data dictionary views are static views.
a True
b False

The information for a Dynamic View is gathered from the control file and
data files.

a True

b False

Which of the following questions might a Dynamic View answer?
Is the object online and available?

What locks are being held?

Who owns the object?

What privileges do users have?

Is the session active?

DO OTYD
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Practice 5: Data Dictionary

7
8

10

11

12

Find a list of the data dictionary views.
Identify the database name, instance name, and size of the database blocks.

Hint: Query the Dynamic View§$DATABASEV$THREADand
V$PARAMETER

List the name and size of the data files.
Hint: Query the view$DATAFILE.
Identify the data file that makes up tB¥ STEMablespace.

Hint: Query the data dictionary vieBBA_ DATA FILESto identify the data files
that make usYSTEMablespace.

How much free space is available in the database and how much is already used?

Hints:

- Query the data dictionary vieBRBA_ FREE_SPACHE show how much free
space is available in the database.

- Query the data dictionary vieBBA_SEGMENT® display how much space
is already used.

List the name and creation date of the database users.

Hint: Query the data dictionary vieBBA USERSo list the name and the creation
of the database users.

DBA Fundamentals | 5-15



DBA Fundamentals | 5-16



Maintaining the Control File
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Objectives

After completing this lesson, you should be able to do
the following:

e Explain the uses of the control file

e List the contents of the control file

e Multiplex and manage the control file

e Manage the control file with Oracle Managed Files
e Obtain control file information

Copyright © Oracle Corporation, 2001. All rights reserved.
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Control File

The control file is a binary file that defines the
current state of the physical database..

e Loss of the control file requires recovery
e |sread at MOUNBtage

e |srequired to operate

e Islinked to a single database Database
¢ Should be multiplexed S
e Maintains integrity of database
e Sized initially by
CREATE DATABASE
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Control File

The control file is a small binary file necessary for the database to start and operate
successfully. Each control file is associated with only one Oracle database. Before a database
is opened, the control file is read to determine if the database is in a valid state to use. A
control file is updated continuously by the Oracle server during database use, so it must be
available for writing whenever the database is open. The information in the control file can

be modified only by the Oracle server; no database administrator or end user can edit the
control file. If for some reason the control file is not accessible, the database does not
function properly. If all copies of a database’s control files are lost, the database must be
recovered before it can be opened. At least one control file is required, but control files can

be multiplexed up to eight times.
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Control File (continued)
Sizing the Control File

Keywords specified during the creation of the database affect the size of the control file. This
is particularly significant when the parameters have large values. The size of the control file
is influenced by the following keywords in tGeREATE DATABAS& CREATE
CONTROLFILEcommands:

* MAXLOGFILES
MAXLOGMEMBERS
MAXLOGHISTORY
MAXDATAFILES
MAXINSTANCES
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Control File Contents

A control file contains the following entries:

e Database name and identifier

e Time stamp of database creation

e Tablespace names

e Names and locations of data files and redo log files
e Current redo log file sequence number

e Checkpoint information

e Begin and end of undo segments

e Redo log archive information

e Backup information

Copyright © Oracle Corporation, 2001. All rights reserved.

Control File Contents
The information in the control file includes:

Database name is taken from either the name specified by the initialization parameter
DB_NAMBr the name used in ti@REATE DATABASEtatement.

Database identifier is recorded when the database is created.
Time stamp of database creation is also recorded at database creation.

Names and locations of associated data files and online redo log files are updated when
a data file or redo log is added to, renamed in, or dropped from the database.

Tablespace information is updated as tablespaces are added or dropped.
Redo log history is recorded during log switches.

Location and status of archived logs are recorded when archiving occurs.
Location and status of backups are recorded by the Recovery Manager utility.
Current log sequence number is recorded when log switches occur.
Checkpoint information is recorded as checkpoints are made.
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Contents of the Control File (continued)
The control file consists of two types of sections:
* Reusable
* Not reusable

Reusable sections store Recovery Manager information, such as backup data file names and
backup redo log file names. They are used in a circular manner and can be reused only by
Recovery Manager.

Note: Recovery Manager is covered in more detail in the cdDraele9i DBA
Fundamentals lI
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Multiplexing the Control File
Using SPFILE

Alter the SPFILE

SQL> ALTER SYSTEM SET control files =
'SHOME/ORADATA/u01/ctrl01.ctl',
'SHOME/ORADATA/u02/ctrl02.ctl' SCOPE=SPFILE;

e Shutdown normal:
SQL> startup

Create additional control files

$ cp SHOME/ORADATA/uO1/ctrl01.ctl
$HOME/ORADATA/u02/ctrl02.ctl

Start the database:
SQL> startup
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Multiplexing the Control File

To safeguard against a single point of failure of the control file, it is strongly recommended
that the control file be multiplexed, storing each copy on a different physical disk. If a control
file is lost, a copy of the control file can be used to restart the instance without database
recovery. Control files can be multiplexed up to eight times. The Oracle server creates and
maintains all files listed in this parameter when the instance is started.

The database administrator can multiplex control files by:

» Creating multiple control files when the database is created by including the control file
names in th€ONTROL_FILESnitialization parameter:

CONTROL_FILES=$HOME/ORADATA/u01/ctrl01.ctl,
$HOME/ORADATA/u02/ctrl02.ctl

» Adding a control file after the database is created. This steps differ depending on
weather aniNIT.ora  file or SPFILE is being used.
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Multiplexing the Control File
Using init.ora

e Shut down the database in a normal state:
SQL> shutdown normal

e Copy the existing control file to a new name and
location:

$ cp control01.ctl .../DISK3/control02.ctl

e Add the new control file name to init.ora

CONTROL_FILES = (/DISK1/controlO1.ctl,
/DISK3/control02.ctl)

e Start the database:
SQL> startup
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Safeguarding Control Files

There is @CREATE CONTROLFILEEommand that allows creation of a control file from
scratch. However, you must have complete knowledge of the database contents and structure
to use it properly.

Backup After Database Structure Changes

Because the control file records the physical structure of the database, you should
immediately make a backup of your control file after making changes to the physical
structure of the database.

You can create a backup of a control file, but you cannot bring a control file back from a
backup without its appropriate data files. The control file is a living file that corresponds to
current database status.

ALTER DATABASE BACKUP CONTROLFILE TO 'FILENAME'

You can also backup your control file to a trace file. This will create a file with the SQL
statements required to recreate your control file.

ALTER DATABASE BACKUP CONTROLFILE TO TRACE

Backup and recovery of the control file is covered in detail in the course
DBA Fundamentals Il
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Managing Control Files with OMF

e Control files are OMF created if the
CONTROL_FILESparameter is not specified.

e OMEF control files are located at
DB _CREATE_ONLINE LOG DEST N.

e Control file names are uniquely generated and
displayed in the alertSID.log file when the files

are created.
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Managing Control Files with OMF

Control files are created as OMF automatically during database creation time if the
CONTROL_FILESparameter is not specified in the initialization parameter file. If using an
init.ora file, the CONTROL_FILESparameter must be set to the OMF generated names,
which can be found by selecting frofSCONTROLFILE or from the

alertSID.log . IfanSPFILE is used, th€€ ONTROL_FILESparameter is
automatically set and saved when the database is created. The control file names are
uniquely generatefbra_cmr7t30p.ctl) and displayed in thalertSID.log when

the files are created.

You can also create a new control file for the database usi@RBATE CONTROLFILE
command. The correct OMF names must be used RAAAFILE andLOGFILE clauses.
The ALTER DATABASE BACKUP CONTROLFILE TO TRACEommand generates a
script with the correct file names.
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Obtaining Control File Information

Information about control file status and locations
can be retrieved by querying the data dictionary.

e V$CONTROLFILE Lists the name and status of all
control files associated with the instance.

e V$PARAMETER:Lists status and location of all
parameters.

e V$CONTROLFILE_RECORD_SECTIONProvides
information about the control file record sections.

e SHOW PARAMETERS CONTROL_FILES:ist the
name, status, and location of the control files.
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Obtaining Control File Information

To obtain the location and names of the control files, use the dynamic performance view
V$CONTROLFILE

SELECT name FROM V$CONTROLFILE;
NAME

/u01/home/db03/ORADATA/u01/ctrl01.ctl
/u01/home/db03/ORADATA/u01/ctrl01.ctl
2 rows selected.

The VSPARAMETERIiew can also be used.
SELECT name, value from VSPARAMETER
WHERE name = ‘control_files",

NAME Value

control_files  /u01/home/db03/ORADATA/u01/ctrl01.ctl
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Obtaining Control File Information (continued)

To obtain information about the different sections of the control files, query the
V$CONTROLFILE_RECORD_SECTIQNnamic performance view.

SELECT type, record_size, records_total, records_used

FROM v$controlfile_record_section

WHERE type="DATAFILE’;

TYPE RECORD_SIZ RECORDS_TO RECORDS_US
DATAFILE 180 30 4

1 row selected.

The columnrRECORDS_ T6€pecifies the number of records allocated for a special section. For

example, you can view the maximum number of data files, in our example 30, which is
determined by th&/AXDATAFILE Sparameter in thEREATE DATABASEommand.

TheSHOW PARAMETER®mMmand can also be used to find the location of the control files.

show parameters control_files;
NAME TYPE VALUE

control_files string /u01/home/db03/ORADATA/uO1/ctrl01.ctl

Information in several of the other dynamic performance views is obtained from the control

file:

V$BACKUP
V$DATAFILE
V$TEMPFILE
V$TABLESPACE
V$ARCHIVE
V$LOG

V$LOGFILE
VSLOGHIST
V$ARCHIVED_LOG
V$DATEBASE
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Quick Reference

Context Reference

Initialization parameters CONTROL_FILES

Dynamic performance views V$CONTROLFILE
V$CONTROLFILE_RECORD_SECTION
V$PARAMETER

Data dictionary views None

Commands None

Packaged procedures and functiopns  None
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Summary

In this lesson, you should have learned how to:
e Multiplex the control file when using an SPFILE

e Multiplex the control file when using an init.ora
e Manage the control files using OMF
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Practice 6 Overview

This practice covers the following topics:

Starting the database without a control file
Multiplexing an existing control file

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 6: Maintaining the Control File
1 Where is the existing control file located and what is the name?

Hint: Query the dynamic performance vis#CONTROLFILEor
V$PARAMETERr execute th€HOW PARAMETER®mmand to
display the name and the location of the control file.

2 Try to start the database without any control files. (Simulate this by changing the
name of the control file in the parameter file or changing the control file name.)
What happens?

3 Multiplex the existing control file, using the directar§2, and name the new control
file ctrl02.ctl . Make sure that the Oracle Server is able to write to the new
control file. For example, on Unix use the commahthod 660 . Confirm that both
control files are being used.

Hints:

- Before shutting down the database alterSR&ILE (SCOPE=SPILE to add
the new control file to the initialization file.

- Shut down the database, and copy the existing control file to a new file
with the nametrl02.ctl in the directoryu02. Use the command
chmod 660 on Unix. Normally the permissions on the file would not
be changed, this is for the classroom environment.

- Start up the database.

- Query the Dynamic VieW$CONTROLFILEor V$PARAMETEROr use
the SHOW PARAMETE® mmand to confirm that both control files are
being used.

4 What is the initial sizing of the data file section in your control file?

Hint: Query the Dynamic View
V$CONTROLFILE_RECORD_SECTION
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Maintaining Redo Log Files
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Objectives

After completing this lesson, you should be able to
do the following:

e Explain the purpose of online redo log files
e Quitline the structure of online redo log files
e Control log switches and checkpoints

e Multiplex and maintain online redo log files
e Manage online redo logs files with OMF

Copyright © Oracle Corporation, 2001. All rights reserved.
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Using Redo Log Files

Redo log files record all changes made to data and
provide a recovery mechanism from a system or
media failure.

e Redo log files are organized into groups.
e An Oracle database requires

at least two groups.
9 P Database
e Each redo log within a
group is called a member. Redo
log files
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Purposes of the Redo Log Files

Redo log files provide the means to redo transactions in the event of a database failure. Every
transaction is written synchronously to the redo log files in order to provide a recovery
mechanism in case of media failure. (With exceptions such as: direct loads and direct reads
done with the NOLOGGINGoption.) This includes transactions that have not yet been
committed, undo segment information, and schema and object management statements. Redo
log files are used in a situation such as an instance failure to recover committed data that has
not been written to the data files. The redo log files are used only for recovery.
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Structure of Redo Log Files

Group 1 Group 2 Group 3

Disk 1
Member Member Member
Member Member Member | Disk 2
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Structure of the Redo Log Files

The database administrator can set up the Oracle database to maintain copies of online redo
log files to avoid losing database information due to a single point of failure.

Online Redo Log Groups
» A set of identical copies of online redo log files is called an online redo log group.

* The LGWR background process concurrently writes the same information to all online
redo log files in a group.

» The Oracle server needs a minimum of two online redo log file groups for the normal
operation of a database.

Online Redo Log Members
» Each online redo log file in a group is called a member.

» Each member in a group has identical log sequence numbers and the same size. The log
sequence number is assigned each time the Oracle server starts writing to a log group to
identify each redo log file uniquely. The current log sequence number is stored in the
control file and in the header of all data files.
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Structure of the Redo Log Files (continued)
Creating Initial Redo Log Files

The initial set of online redo log groups and members are created during the database
creation.

The following parameters limit the number of online redo log files:

* TheMAXLOGFILESparameter in thEREATE DATABASEommand specifies the
absolute maximum of online redo log groups.

* The maximum and default value I AXLOGFILESSs dependent on your operating
system.

» TheMAXLOGMEMBER&ameter used in tfeREATE DATABASEommand

determines the maximum number of members per group. The maximum and default
value forMAXLOGMEMBERSIependent on your operating system.
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How Redo Logs Work

e Redo logs are used in a cyclic fashion.

e When aredo log file is full, LGWR will move to the
next log group.

— This is called a log switch
— Checkpoint operation also occurs
— Information is written to the control file
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How Redo Logs Work

The Oracle server sequentially records all changes made to the database in the redo log
buffer. The redo entries are written from the redo log buffer to one of the online redo log
groups called the current online redo log group by the LGWR process. LGWR writes under
the following situations:

* When a transaction commits

* When the redo log buffer becomes one-third full

* When there is more than a megabyte of changed records in the redo log buffer

» Before the DBWn writes modified blocks in the database buffer cache to the data files

Redo logs are used in a cyclic fashion. Each redo log file group is identified by a log
sequence number that is overwritten each time the log is reused.

Log Switches

LGWR writes to the online redo log files sequentially. When the current online redo log
group is filled, LGWR begins writing to the next group. This is called a log switch.

When the last available online redo log file is filled, LGWR returns to the first online redo
log group and starts writing again.
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How Redo Logs Work (continued)

Checkpoints
During a checkpoint:

* A number of dirty database buffers covered by the log being checkpointed are written to
the data files by DBWn. The number of buffers being written by DBWn is determined
by theFAST_START_MTTR_TARGH¥arameter, if specified.

Note: TheFAST_START_MTTR_TARGH¥arameter is covered in detail in tbeacle9i
DBA Fundamentals ltourse

» The checkpoint background process CKPT updates the headers of all data files and
control files to reflect that it has completed successfully.

Checkpoints can occur for all data files in the database or for only specific data files.
A checkpoint occurs, for example, in the following situations:
» At every log switch

* When an instance has been shut down with the normal, transactional, or immediate
option

* When forced by setting the initialization paramdt&ST_START_MTTR_TARGET.

* When manually requested by the database administrator

* When theALTER TABLESPACE [OFFLINE NORMAL|READ ONLY|BEGIN
BACKUP]cause checkpointing on specific data files.

Information about each checkpoint is recorded irelbet_SID.log file if the
LOG_CHECKPOINTS_TO_ALERfitialization parameter is set ®RUE The default value
of FALSEfor this parameter does not log checkpoints.
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Forcing Log Switches and Checkpoints

e Log switches can be forced usingthe  ALTER
SYSTEM SWITCH LOGFILEcommand.

e Checkpoints can be forced using:
— Setting FAST_START_MTTR_TARGH¥arameter
— ALTER SYSTEM CHECKPOINTommand

ALTER SYSTEM CHECKPOINT;
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Forcing Log Switches and Checkpoints

Log switches and checkpoints are automatically done at certain points in the operation of the
database as identified previously, but a DBA can force a log switch or a checkpoint to occur.

Forcing Log Switches
A log switch can be forced using the following SQL command:
ALTER SYSTEM SWITCH LOGFILE;
Forcing Checkpoints
A checkpoint can be forced using the following SQL command:
ALTER SYSTEM CHECKPOINT;
A checkpoint can be forced using thAST_START_MTTR_TARGEparameter.

FAST_START_MTTR_TARGETS a shortcut to the deprecated parameters
FAST_START_IO_TARGEBNdLOG_CHECKPOINT_TIMEOUT.
FAST_START_MTTR_TARGET = 600 indicates that instance recovery should not take
more than 600 seconds, and the database will adjust the other parameters to this goal.
FAST START_I0 TARGEBNILOG_CHECKPOINT_TIMEOUfust not be used if
FAST_START_MTTR_TARGE used.
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Adding Online Redo Log Groups

ALTER DATABASE ADD LOGFILE GROUP 3
($HOME/ORADATA/u01/log3a.rdo',
'$SHOME/ORADATA/u02/log3b.rdo’)

SIZE 1M;
logla.rdo log2a.rdo log3a.rdo
loglb.rdo log2b.rdo log3b.rdo
Group 1 Group 2 Group 3
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Adding Redo Log Groups

In some cases you might need to create additional log file groups. For example, adding
groups can solve availability problems. To create a new group of online redo log files, use the
following SQL command:

ALTER DATABASE [database]
ADD LOGFILE [GROUP integer] filespec
[, [GROUP integer] filespec]...]

You specify the name and location of the members with the file specification. The value of
the GROUParameter can be selected for each redo log file group. If you omit this parameter,
the Oracle server generates its value automatically.
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Adding Online Redo Log Members

ALTER DATABASE ADD LOGFILE MEMBER

'$HOME/ORADATA/u04/loglc.rdo' TO GROUP 1,
'$HOME/ORADATA/u04/log2c.rdo' TO GROUP 2,
'$HOME/ORADATA/u04/log3c.rdo’ TO GROUP 3;

logla.rdo log2a.rdo log3a.rdo
loglb.rdo log2b.rdo log3b.rdo
loglc.rdo log2c.rdo log3c.rdo
Group 1 Group 2 Group 3
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Adding Redo Log Members

You can add new members to existing redo log file groups using the folléwingR
DATABASE ADD LOGFILE MEMBEROmMmand:

ALTER DATABASE [database]

ADD LOGFILE MEMBER

[ ‘filename' [REUSE]
[, 'filename' [REUSE]]...

TO {GROUP integer
|(‘filename’[, "filename’...)
}

]...

Use the fully specified name of the log file members; otherwise the files are created in a
default directory of the database server.

If the file already exists, it must have the same size, and you must spedéify i&Foption.

You can identify the target group either by specifying one or more members of the group or by
specifying the group number.
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Adding Redo Log Members (continued)
Using Storage Manager to Maintain Groups and Members

Launch Storage Manager from the Console to manage redo log groups and members.
1. Launch the Console
*  %0o0emapp console
* Choose to Launch standalone
Expand your working database from the databases folder
Expand Storage folder
Right-click the Redo Log Groups folder from the navigator tree, and select Create.
Enter your redo log group information, and specify the members. Click Create.

a b~ wn

Note: You can also launch the Console from Windows NT Start menu
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Dropping Online Redo
Log Groups

ALTER DATABASE DROP LOGFILE GROUP 3;

logla.rdo log2a.rdo g3a.r
Group 1 Group 2 Group 3
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Dropping a Redo Log Group

To increase or decrease the size of online redo log groups, add new online redo log groups
(with the new size) and then drop the old ones.

An entire online redo log group can be dropped with the followin§ER DATABASE
DROP LOGFILEcommand:

ALTER DATABASE [database]
DROP LOGFILE {GROUP integer|(‘filename’[, 'filename’...)}

[,{GROUP integer|(filename’[,
filename’]...)}]...

Restrictions
* An instance requires at least two groups of online redo log files.
* An active or current group cannot be dropped.
* When an online redo log group is dropped, the operating system files are not deleted.
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Dropping Online Redo
Log Members

ALTER DATABASE DROP LOGFILE MEMBER
'$SHOME/ORADATA/u04/log3c.rdo’;

loa12 rdn lop1~ =~~~
loglb.rdo loglb.rdo
loglc.rdo Iochx
Group 1 Group 2
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Dropping a Redo Log Member

You may want to drop an online redo log member because it is invalid. Use the following
ALTER DATABASE DROP LOGFILE MEMBERommand if you want to drop one or

more specific online redo log members:

ALTER DATABASE [database]

DROP LOGFILE MEMBER ‘filename'[, ‘filename’]...
Restrictions

 If the member you want to drop is the last valid member of the group, you cannot drop
that member.

 If the group is current, you must force a log file switch before you can drop the
member.

« If the database is running ARCHIVELOGNode and the log file group to which the
member belongs is not archived, then the member cannot be dropped.

* When an online redo log member is dropped, the operating system file is not deleted.
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Using Storage Manager to Drop Redo Log Groups and Members
Launch Storage Manager from the Console to manage redo log groups and members.
1. Launch the Console
*  %0o0emapp console
* Choose to Launch standalone
Expand your working database from the databases folder
Expand Storage folder
Expand the Redo Log Groups folder, and select a redo log group you want to remove.
Select Object—>Remove from the menu bar to remove a redo log group.

o b~ wDn

Note: You can also launch the Console from Windows NT Start menu
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Clearing, Relocating, or Renaming
Online Redo Log Files

e (Clearing online redo log files:

ALTER DATABASE CLEAR LOGFILE
'$SHOME/ORADATA/u01/log2a.rdo’;

e Relocating or renaming online redo log files can
be accomplished by adding new members and
dropping old members.
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Clearing Online Redo Log Files

If a redo log file is corrupted in all members, the database administrator can solve this
problem by reinitializing these log files usipd. TER DATABASE CLEAR LOGFILE

ALTER DATABASE [database]
CLEAR [UNARCHIVED] LOGFILE
{GROUP integer|(‘filename’[, ‘filename’]...)}
[{GROUP integer|(‘filename'[, 'filename]...)}]...

Using this command is equivalent to adding and dropping an online redo log file. But you can
issue this command even if there are only two log groups with one file each and even if the
cleared group is available but not archived.

Restrictions

You can clear an online redo log file whether it is archived or not. However, when it is not
archived, you must include the keywddtNARCHIVEDThis makes backups unusable if the

online redo log file is needed for recovery.
Relocating and Renaming Redo Log Files

The locations of the online redo log files can be changed by adding new log files and
dropping the old log files. Another meth8d TER DATABASE RENAME FILEis
available, but this requires the database to be pladd®ldN™ode. Therefore, it is much
easier to add new ones and drop old ones.
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Using Storage Manager to Relocate or Rename Redo Log Members
Launch Storage Manager from the Console to manage redo log groups and members.
1. Launch the Console
*  %0o0emapp console
* Choose to Launch standalone
Expand your working database from the databases folder
Expand Storage folder
Expand the Redo Log Groups folder, and select a redo log group.
Modify the redo log member information to rename or relocate members. Click Apply.

o b~ wDn

Note: You can also launch the Console from Windows NT Start menu
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Online Redo Log Configuration
?
| |
Group 1 | Group 2 | Group 3
| |
| |
Member I Member I Member
| |
| |
Member | Member I
| |
| |
Disk 1 ! Disk 2 ! Disk 3
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Number of Online Redo Log Files

To determine the appropriate number of online redo log files for a database instance, you have
to test different configurations.

In some cases, a database instance may require only two groups. In other situations, a database
instance may require additional groups to guarantee that the groups are always available to
LGWR. For example, if messages in the LGWR trace file or in the alert file indicate that

LGWR frequently has to wait for a group because a checkpoint has not completed or a group
has not been archived, you need to add groups.

Although with the Oracle server multiplexed groups can contain different numbers of
members, try to build up a symmetric configuration. An asymmetric configuration should only
be the temporary result of an unusual situation such as a disk failure.

Location of Online Redo Log Files

When you multiplex the online redo log files, place members of a group on different disks. By
doing this, even if one member is not available but other members are available, the instance
does not shut down.

Separate archive log files and online redo log files on different disks to reduce contention
between the ARCn and LGWR background processes.
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Number of Online Redo Log Files (continued)

Data files and online redo log files should be placed on different disks to reduce LGWR and
DBWn contention and reduce the risk of losing both data files and online redo log files in the
event of media failure.

Sizing Online Redo Log Files

The minimum size of an online redo log file is 50 KB, and the maximum size is specific to
the operating system. Members of different groups can have different sizes; however, there is
no benefit to having different sized groups.

Different sized groups should be required as a temporary result only if you want to change
the size of the members of the online redo log groups. In this case, you have to create new
online redo log groups with different sizes, and then remove the old groups.

The following situations might influence the configuration of the online redo log files:
* Number of log switches and checkpoints
* Number and amount of redo entries
* Amount of space on the storage medium; for example, on a tape if archiving is enabled
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Managing Online Redo Logs with OMF

e A complete group can be added with no file
specification:

ALTER DATABASE ADD LOGFILE;

e |f a group is dropped, all the corresponding OMF
files are deleted at the OS level:

ALTER DATABASE DROP LOGFILE GROUP 3;
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Managing Online Redo Log Files

Adding a Group

To create a new group of online redo log files, the DBA useAlthi&R DATABASE ADD
LOGFILE command. The command has been modified so that the file specification is not
necessary. The example in the slide adds a log file with a member in the
DB_CREATE_ONLINE_LOG_DEST la@cation and a member in the
DB_CREATE_ONLINE_LOG_DEST l@cation. Unique file names for the log file members
are generated automatically.

Dropping a Group

The GROURIlause can be used to drop a log file. In the example above, the operating system
file associated with each OMF log file member is automatically deleted.

Archived Redo Logs and OMF

Archived redo log files cannot be OMF files. A file system location for the archived log files
can be specified with tHeOG_ARCHIVE_DEST _nnitialization parameters.
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Obtaining Group and Member Information

Information about group and members can be
obtained by querying the data dictionary.

e V$LOG

* VSLOGFILE
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Obtaining Log Group and Member Information
V$LOG
The following query returns information about the online redo log file from the control file:
SQL> SELECT group#, sequence#, bytes, members, status

2 FROM v$log;
GROUP# SEQUENCE# BYTES MEMBERS STATUS
1 688 1048576 1 CURRENT
2 689 1048576 1 INACTIVE

2 rows selected.
The following items are the most common values folShRATUScolumn:
» UNUSEDindicates that the online redo log group has never been written to. This is the
state of an online redo log file that was just added.
» CURRENTIindicates the current online redo log group. This implies that the online redo
log group is active.

* ACTIVE indicates that the online redo log group is active but is not the current online
redo log group. It is needed for crash recovery. It may be in use for block recovery. It
may or may not be archived.
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Obtaining Log Group and Member Information (continued)

* CLEARING indicates the log is being re-created as an empty log afier BBR
DATABASE CLEAR LOGFILEcommand. After the log is cleared, the status changes
to UNUSED

 CLEARING_CURRENTndicates that the current log file is being cleared of a closed
thread. The log can stay in this status if there is some failure in the switch, such as an
I/O error writing the new log header.

* INACTIVE indicates that the online redo log group is no longer needed for instance
recovery. It may or may not be archived.

V$LOGFILE

To obtain the names of all the members of a group, query the dynamic performance view
V$LOGFILE.

SQL> SELECT member FROM V$LOGFILE;
MEMBER
/u01/home/db03/ORADATA/u03/log02a.rdo
/u01/home/db03/ORADATA/u03/log0la.rdo

The value of th&TATUScolumn could be one of the following:
* INVALID indicates that the file is inaccessible.
» STALE indicates that contents of the file are incomplete.
 DELETEDIndicates that the file is no longer used.
» Blank indicates that the file is in use.
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Archived Redo Log Files

Filled online redo log files can be archived.

e Two advantages exist to archiving redo logs:

— Recovery: A database backup, together with online
and archived redo log files can guarantee recovery
of all committed transactions.

— Backup: Can be performed while the database is

open.
e By default a database is created in  NOARCHIVELOG
mode.
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Archived Redo Log Files

One of the important decisions that a database administrator has to make is whether the
database is configured to operat& RCHIVELOGmMode or iNOARCHIVELO®ode.

NOARCHIVELOG

In NOARCHIVELO®ode, the online redo log files are overwritten each time an online redo
log file is filled, and log switches occur. LGWR does not overwrite a redo log group until the
checkpoint for that group is completed.

ARCHIVELOG

If the database is configured to runrARCHIVELOGNode, inactive groups of filled online

redo log files must be archived. Because all changes made to the database are recorded in the
online redo log files, the database administrator can use the physical backup and the archived
online redo log files to recover the database without losing any committed data.

There are two ways in which online redo log files can be archived:
* Manually
* Automatically: Recommend method
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Archived Redo Log Files (continued)
ARCHIVELOGcontinued)

TheLOG_ARCHIVE_STARTnitialization parameter indicates whether archiving should be
automatic or manual when the instance starts up.

* TRUE indicates that archiving is automatic. ARCn initiate archiving of the filled log
group at every log switch.

* FALSE, the default value, indicates that the database administrator archives filled redo
log files manually. The database administrator must manually execute a command each
time you want to archive an online redo log file. All or specific online redo log files can
be archived manually.
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Archived Redo Log Files

Archiving redo log files is accomplished by ARCn
(Archiver) or manually through SQL statements.

An entry in the control file recording the archive
log name, log sequence number, and high and low
SCN number is made whenever a redo log is
successfully archived.

A filled redo log file cannot be reused until a
checkpoint has taken place and the redo log file
has been backed up the ARCnh process.

Archived redo log files can be multiplexed.

Archived redo log files must be maintained by the
DBA.
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Archived Redo Log Files

Information about archived logs can be obtained fSINSTANCE

SQL> SELECT archiver
2 FROM v8Sinstance;

ARCHIVE

STOPPED
1 row selected.

Note: Archiving is covered in detail in thBBA Fundamentals itourse.
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Archived Redo Log Files (continued)
Using Instance Manager to Obtain Archive Information
Launch Instance Manager from the Console, and obtain information about archiving
1. Launch the Console
*  %0o0emapp console
* Choose to Launch standalone
2. Expand your working database from the databases folder
3. Expand on Instance in the navigator tree and click Configuration
4. Click the Recovery tab on the detail side of the Console to obtain archive information

Note: You can also launch the Console from Windows NT Start menu
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Summary

In this lesson, you should h ave learned how to:

Explain the use of online redo log files
Obtain redo log information

Control log switches and checkpoints
Multiplex and maintain online redo log files
Manage online redo log files with OMF
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DBA Fundamentals| 7 -26




Quick Reference

Context

Reference

Initialization parameters

LOG_CHECKPOINTS_TO_ALERT
UTL_FILE_DIR

Dynamic initialization
parameters

LOG_CHECKPOINT_TIMEOUT
LOG_CHECKPOINT_INTERVAL
FAST _START MTTR_TARGET

Dynamic performance views

V$THREAD
V$LOG
VSLOGFILE
V$DATABASE

Data dictionary views

None

Commands

ALTER SYSTEM SWITCH LOGFILE

ALTER SYSTEM CHECKPOINT

ARCHIVE LOG LIST

ALTER DATABASE ADD LOGFILE

ALTER DATABASE ADD LOGFILE MEMBER
ALTER DATABASE RENAME FILE

ALTER DATABASE DROP LOGFILE

ALTER DATABASE DROP LOGFILE MEMBER
ALTER DATABASE CLEAR LOGFILE
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Practice 7 Overview

This practice covers the following topics:

e Creating and adding redo log file groups and
members.

e Dropping redo log file groups and members.
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Practice 7: Maintaining Redo Log Files

1 List the number and location of existing log files and display the number of redo
log file groups and members your database has.

Hints:
- Query the dynamic view$LOGFILE.
- Use the dynamic viewW$LOG
2 In which database mode is your database configured? Is archiving enabled?
Hints:
- Query the dynamic view$DATABASE
- Query the dynamic vieW$INSTANCE

3 Add aredo log member to each group in your database locatéilomsing the
following naming conventions:

Add member to Group 1llog01b.rdo
Add member to Group 20g02b.rdo

Verify the result.

Hints:

- Execute théALTER DATABASE ADD LOGFILE MEMBERommand
to add a redo log member to each group.

- Query the dynamic performance vi&#8LOGFILE to verify the result.

4 Add a redo log group in your database with two members locate@3and
u04 using the following naming conventions:

Add Group 3:log03a.rdo  andlog03b.rdo
Verify the result.

Hints:

- Execute theALTER DATABASE ADD LOGFILE command to create
a new group.

- Query the Dynamic View$LOGFILE to display the name
of the new members of the new group.

- Query the Dynamic View$LOGto display the number of
redo log file groups and members.
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Practice 7: Maintaining Redo Log Files (Continued)

5 Remove the redo log group created in step 4.

Hints:

Execute theALTER DATABASE DROP LOGFILE GROURommand to

remove the log group.
Query the Dynamic View$LOGto verify the result.
Remove the operating system files for the group.

6 Resize all online redo log files to 1024 KB. (Because we cannot resize log files,
we have to add new logs and drop the old.)

Hints:

Execute thALTER DATABASE ADD LOGFILE GROURcommand
to add two new groups with the size 1024 KB.

Query the Dynamic View$LOGto check the active group.

Execute theALTER SYSTEM SWITCH LOGFILE command to force log
switches and change the group stage to inactive. The number of log switches
required will vary.

Execute theALTER DATABASE DROP LOGFILEcommand to remove
the inactive groups.

Query the Dynamic View$LOGto verify the result.
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Managing Tablespaces and Data files
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Objectives

After completing this lesson, you should be able to
do the following:

Describe the logical structure of the database
Create tablespaces

Change the size of tablespaces

Allocate space for temporary segments
Change the status of tablespaces

Change the storage settings of tablespaces
Implement Oracle Managed Files

Copyright © Oracle Corporation, 2001. All rights reserved.
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Overview
Database
Data Control Redo log
files files files
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Overview

A small database might need only 8 STEMablespace; however, Oracle recommends that
you create additional tablespaces to store user data, user indexes, undo segments, and
temporary segments separate from data dictionary. This gives you more flexibility in various
database administration operations and reduces contention among dictionary objects and
schema objects for the same data files.

The DBA can create new tablespaces, resize data files, add data files to tablespaces, set and
alter default segment storage settings for segments created in a tablespace, make a tablespace
read-only or read-write, make a tablespace temporary or permanent, and drop tablespaces.
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Database Architecture

The Oracle database architecture includes logical and physical structures that make up the
database.

» The physical structure includes the control files, online redo log files, and data files that
make up the database.

* The logical structure includes tablespaces, segments, extents, and data blocks.

The Oracle server enables fine-grained control of disk space use through tablespace and
logical storage structures, including segments, extents, and data blocks.

Tablespaces
The data in an Oracle database are stored in tablespaces.

* An Oracle database can be logically grouped into smaller logical areas of space known
as tablespaces.

» Atablespace can belong to only one database at a time.

» Each tablespace consists of one or more operating system files, which are called data
files.
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Database Architecture (continued)
» Atablespace may consist of zero or more segments.
» Tablespaces can be brought online while the database is running.

» Except for the SYSTEM tablespace or a tablespace with an active undo segment,
tablespaces can be taken offline, leaving the database running.

» Tablespaces can be switched between read-write and read-only status.
Data Files

» Each tablespace in an Oracle database consists of one or more files called data files.
These are physical structures that conform with the operating system on which the
Oracle server is running.

» A data file can belong to only one tablespace.

* An Oracle server creates a data file for a tablespace by allocating the specified amount
of disk space plus a small amount of overhead.

» The database administrator can change the size of a data file after its creation or can
specify that a data file should dynamically grow as objects in the tablespace grow.

Segments

* A segment is the space allocated for a specific logical storage structure within a
tablespace. For example, all of the storage allocated to a table is a segment.

» Atablespace may consist of one or more segments.

* A segment cannot span tablespaces; however, a segment can span multiple data files
that belong to the same tablespace.

» Each segment is made up of one or more extents.
Extents
Space is allocated to a segment by extents.
» One or more extents make up a segment.
— When a segment is created, it consists of at least one extent.
— As the segment grows, extents get added to the segment.
— The DBA can manually add extents to a segment.
* An extent is a set of contiguous Oracle blocks.
* An extent cannot span a data file but must exist in one data file.
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Database Architecture (continued)
Data Blocks

The Oracle server manages the storage space in the data files in units called Oracle blocks or
data blocks.

» At the finest level of granularity, the data in an Oracle database is stored in data blocks.

» Oracle data blocks are the smallest units of storage that the Oracle server can allocate,
read, or write.

* One data block corresponds to one or more operating system blocks allocated from an
existing data file.

» The standard data block size for an Oracle database is specified by the
DB_BLOCK_SIZEinitialization parameter when the database is created.

* The data block size should be a multiple of the operating system block size to avoid
unnecessary I/0.

* The maximum data block size is dependent on the operating system.
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SYSTEMand Non- SYSTEMTr ablespaces

e SYSTEMablespace:
— Created with the database
— Contains the data dictionary
— Contains the SYSTEMiundo segment
¢ Non-SYSTEMablespaces:
— Separate segments
— Ease space administration
— Control amount of space allocated to a user
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Types of Tablespaces

The DBA creates tablespaces for increased control and ease of maintenance. The Oracle
server perceives two types of tablespaS&STEMand all others.

SYSTEMrablespace
» Created with the database
* Required in all databases
» Contains the data dictionary, including stored program units
* Contains th&sYSTEMundo segment
» Should not contain user data, although it is allowed
Non-SYSTEMTrablespaces
* Enable more flexibility in database administration
Separate undo, temporary, application data, and application index segments
Separate data by backup requirements
Separate dynamic and static data
Control the amount of space allocated to user’s objects
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Creating Tablespaces

CREATE TABLESPACE userdata
DATAFILE 'fu0l/oradata/userdataOl.dbf' SIZE 100M
AUTOEXTEND ON NEXT 5M MAXSIZE 200M;
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CREATE TABLESPACE ommand
You create a tablespace with @BREATE TABLESPACEommand:
CREATE TABLESPACEtablespace
[DATAFILE clause]
[MINIMUM EXTENT integer[K|M]]
[BLOCKSIZE integer [K]]
[LOGGINGINOLOGGING]
[DEFAULT storage_clause |
[ONLINE |OFFLINE]
[PERMANENJTEMPORARY]
wheretablespace is the name of the tablespace to be created
DATAFILE specifies the data file or data files that make up the tablespace

DBA Fundamentals| 8 -8




CREATE TABLESPACE Command (continued)
MINIMUM EXTENT

LOGGING

NOLOGGING

DEFAULT

OFFLINE
PERMANENT

TEMPORARY

ensures that every used extent size in the tablespace is
a multiple of thenteger . UseKor Mto specify this
size in kilobytes or megabytes.

specifies that, by default, all tables, indexes, and partitions
within the tablespace have all changes written to redo.
LOGGINGS the default.

specifies that, by default, all tables, indexes, and partitions
within the tablespace do not have all changes written to redo.
NOLOGGINGffects only some DML and DDL commands,

for example, direct loads.

specifies the default storage parameters for all objects created
in the tablespace creation

makes the tablespace unavailable immediately after creation

specifies that the tablespace can be used to hold permanent
objects

specifies that the tablespace be used only to hold temporary
objects; for example, segments used by implicit sorts caused
by anORDER BYclauseextent_management_clause

specifies how the extents of the tablespace are managed. This
clause is discussed in a subsequent section of this lesson.

datafile_clause :== filename
[SIZE integer[K|M] [REUSE] | REUSE ] [ autoextend_clause ]

where:

filename is the name of a data file in the tablespace
SIZE specifies the size of the file. Ussor Mto

specify the size in kilobytes or megabytes.
REUSE allows the Oracle server to reuse an existing file
autoextend_clause enables or disables the automatic extension of

the data file. This clause is discussed in a
subsequent section of this lesson.

See Also:Oracle9i SQL Referen@ndOracle9i Conceptfor additional information.
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CREATE TABLESPACE Command (continued)
Using Console to Create a New Tablespace

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand Storage folder

Select the Tablespaces folder, and select Create from the right mouse menu.
In the General tab of the property sheet, enter the tablespace name.

In the Datafiles region, specify data file.

In the Storage Tab of the property sheet, enter storage information.

Click Create.

© N OOk~ wDd

Note: You can also launch the Console from Windows NT Start menu
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Space Management in Tablespaces

e Locally managed tablespaces:
— Free extents recorded in bitmap
— Each bit corresponds to a block or group of blocks
— Bit value indicates free or used
e Dictionary-managed tablespaces:
— Default method
— Free extents recorded in data dictionary tables
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Choosing a Space Management Method

Tablespace extents can be managed with data dictionary tables or bitmaps. When you create
a tablespace, you choose one of these methods of space management. You cannot alter the
method at a later time.

Locally Managed Tablespaces

A tablespace that manages its own extents maintains a bitmap in each datafile to keep track
of the free or used status of blocks in that data file. Each bit in the bitmap corresponds to a
block or a group of blocks. When an extent is allocated or freed for reuse, the Oracle server
changes the bitmap values to show the new status of the blocks.

Dictionary-Managed Tablespaces

For a tablespace that uses the data dictionary to manage its extents, the Oracle server updates
the appropriate tables in the data dictionary whenever an extent is allocated or deallocated.
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Locally Managed Tablespaces

CREATE TABLESPACE userdata
DATAFILE 'YuOl/oradata/userdataOl.dbf SIZE 500M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 256K;

e Reduced contention on data dictionary tables

¢ No undo generated when space allocation or
deallocation occurs

e No coalescing required
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Locally Managed Tablespaces

The LOCALoption of theEXTENT MANAGEMENTause specifies that a tablespace is to be
locally managed. By default a tablespace is locally managed.

extent_management_clause :==
[ EXTENT MANAGEMENT
[ DICTIONARY | LOCAL
[ AUTOALLOCATE | UNIFORM [SIZE integer[K|M]] 111
where: DICTIONARY specifies that the tablespace is managed using

dictionary tables.

LOCAL specifies that tablespace is locally managed
with a bitmap. If you specifiy OCAL, you
cannot specifDEFAULT storage_clause
MINIMUM EXTENT or TEMPORARY.

AUTOALLOCATE specifies that the tablespace is system managed.
Users cannot specify an extent size.
This is the default.
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Locally Managed Tablespaces (continued)

UNIFORM specifies that the tablespace is managed with uniform
extents ofSIZE bytes. Us& or Mto specify the extent
size in kilobytes or megabytes. The default size is 1
megabyte.

TheEXTENT MANAGEMENTause can be used in varicOBREATEcommands:

For a permanent tablespace other than SYSTEM, you can speGityNT
MANAGEMENT LOCAhL theCREATE TABLESPACEommand.

For a temporary tablespace, you can spdeXfENT MANAGEMENT LOCAh the
CREATE TEMPORARY TABLESPAG@EGmMmMand.

Advantages of Locally Managed Tablespaces

Locally managed tablespaces have the following advantages over dictionary-managed
tablespaces:

Local management avoids recursive space management operations, which can occur in
dictionary-managed tablespaces if consuming or releasing space in an extent results in
another operation that consumes or releases space in a undo segment or data dictionary
table.

Because locally managed tablespaces do not record free space in data dictionary tables,
it reduces contention on these tables.

Local management of extents automatically tracks adjacent free space, eliminating the
need to coalesce free extents.

The sizes of extents that are managed locally can be determined automatically by the
system. Alternatively, all extents can have the same size in a locally managed
tablespace.

Changes to the extent bitmaps do not generate undo information because they do not
update tables in the data dictionary (except for special cases such as tablespace quota
information).
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Dictionary Managed Tablespaces

CREATE TABLESPACE userdata
DATAFILE '/u0l/oradata/userdata0l1.dbf' SIZE 500M
EXTENT MANAGEMENT DICTIONARY
DEFAULT STORAGE (initial 1M NEXT 1M );

e Extents are managed in the data dictionary

e Each segment stored in the tablespace can have a
different storage clause

e (Coalescing required
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Dictionary Managed Tablespaces

Segments in dictionary managed tablespaces can have a customized storage, this is more
flexible than locally managed tablespaces but much less efficient.
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Changing the Storage Settings

ALTER TABLESPACE userdata
MINIMUM EXTENT 2M:;

ALTER TABLESPACE userdata
DEFAULT STORAGE (
INITIAL 2M
NEXT 2M
MAXEXTENTS 999 );
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Changing Default Storage Settings

Use theALTER TABLESPACEcommand to alter the default storage definition of a
tablespace:

ALTER TABLESPACE tablespace
[MINIMUM EXTENT integer[K|M]
IDEFAULT storage_clause |

The storage settings for locally managed tablespaces cannot be altered.
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Changing Default Storage Settings (continued)
Using Console to Change the Storage Settings

1.

© N o s DN

Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand Storage folder

Expand the Tablespaces folder.

Right-click the tablespace, and select View/Edit Details from the menu.
Click the Storage tab.

Make changes, and click Apply.

Note: You can also launch the Console from Windows NT Start menu
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Undo Tablespace

e Used to store undo segments
e Cannot contain any other objects

e Extents are locally managed

e Canonly use the DATAFILE and EXTENT
MANAGEMENTauses of the CREATE TABLESPACE
command

CREATE UNDO TABLESPACE undol
DATAFILE 'fu01l/oradata/undo101.dbf' SIZE 40M;
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Undo Tablespace

An undo tablespace is used with automatic undo management. Automatic undo management
is covered in the lesson “Managing Undo Data.” Unlike other tablespaces, the undo
tablespace is limited to tH2ATAFILE.

CREATE UNDO TABLESPACHablespace
[DATAFILE clause]
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Temporary Tablespace

e Used for sort operations
e Cannot contain any permanent objects
e Locally managed extents recommended

CREATE TEMPORARY TABLESPACE temp
TEMPFILE '/u01/oradata/temp0l.dbf' SIZE 500M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 10M;
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Temporary Segments

You can manage space for sort operations more efficiently by designating temporary
tablespaces exclusively for sort segments. No permanent schema objects can reside in a
temporary tablespace.

Sort, or temporary, segments are used when a segment is shared by multiple sort operations.
Temporary tablespaces provide performance improvements when you have multiple sorts
that are too large to fit into memory. The sort segment of a given temporary tablespace is
created at the time of the first sort operation of the instance. The sort segment expands by
allocating extents until the segment size is equal to or greater than the total storage demands
of all of the active sorts running on that instance.

CREATE TEMPORARY TABLESPACE®mMmand

Although theALTER/CREATE TABLESPACE...TEMPORARYommand can be used to
create a temporary tablespace, it is recommended th@RBATE TEMPORARY
TABLESPACEommand be used.
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Temporary Segments (continued)

Locally managed temporary tablespaces have temporary data files (tempfiles), which are
similar to ordinary data files except that:

* Tempfiles are always set MOLOGGING@node.

* You cannot make a tempfile read-only.

* You cannot rename a tempfile.

* You cannot create a tempfile with tAd TER DATABASEcommand.

» Tempfiles are required for read-only databases.

» Media recovery does not recover tempfiles.

* BACKUP CONTROLFILEdoes not generate any information for tempfiles.
» CREATE CONTROLFILEcannot specify any information about tempfiles.

To optimize the performance of a sort in a temporary tablespace, ${IlRORM SIZE to
be a multiple of the paramet8ORT_AREA_SIZE
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Temporary Segments (continued)
Using Console to Create a Temporary Tablespace

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand Storage folder

Select the Tablespaces folder, and select Create from the right mouse menu.

Supply details in the General tab of the property sheet, and select the Temporary option in
the Type region

Click the Storage tab, and enter the storage information.
Click Create.

L e

© N

Note: You can also launch the Console from Windows NT Start menu
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Default Temporary Tablespace

e Allows you to specify a databasewide default
temporary tablespace

e Eliminates the use of the SYSTEMablespace for
storing temporary data

e (Can be created using the CREATE DATABASHr
ALTER DATABASEcommand.

e When created with the CREATE DATABASE
command, the default temporary tablespace is
locally managed
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Default Temporary Tablespace

When creating a database without a default temporary tablespace the default tablespace,
assigned to any user created witholEMPORARY TABLESPACHREuse is th&YSTEM
tablespace. Also a warning is placed indleat_  sid .log stating that th&YSTEM
tablespace is the default temporary tablespace. Creating a default temporary tablespace
during database creation prevents$ESTEMablespace from being used for temporary

space.

After database creation, a default temporary tablespace can be set by creating a temporary
tablespace and then altering the database.

ALTER DATABASE DEFAULT TEMPORARY TABLESPACE temp;

Once defined, users not explicitly assigned to a temporary tablespace are assigned to the
default temporary tablespace.

The default temporary database can be changed at any time by ushhgJ B DATABASE
DEFAULT TEMPORARY TABLESPAE1mand. When the default temporary tablespace is
changed, all users assigned the default temporary tablespace are reassigned to the new
default.
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Restrictions on
Default Temporary Tablespace

e |t cannot be dropped until after a new default is
made available.

¢ |t cannot be taken offline.

e You cannot alter the default temporary tablespace
to a permanent tablespace.

8-22 Copyright © Oracle Corporation, 2001. All rights reserved.

Restrictions on Default Temporary Tablespace
Dropping a Default Temporary Tablespace
You cannot drop the default temporary tablespace until after a new default is made available.
The ALTER DATABASEommand must be used to change the default temporary tablespace
to a new default. The old default temporary tablespace is then dropped only after a new

default temporary tablespace is made available. Users assigned to the old default temporary
tablespace are automatically reassigned to the new default temporary tablespace.

Changing to a Permanent Type Versus Temporary Type

Because a default temporary tablespace must be eith8lY¥8iEEMablespace or a

Temporary tablespace, you cannot change the default temporary tablespace to a permanent
type.

Taking Default Temporary Tablespace Offline

Tablespaces are taken offline to make that part of the database unavailable to other users (for
example, an offline backup, maintenance, or making a change to an application that uses the
tablespace). Becuase none of these situations apply to a temporary tablespace, you cannot
take a default temporary tablespace offline.
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Offline Status

e Offline tablespace is not available for data access.
e Some tablespaces must be online:
— SYSTEM
— Tablespaces with active undo segments
— Default temporary
e To take a tablespace offline:
ALTER TABLESPACE userdata OFFLINE;

e To bring a tablespace online:

ALTER TABLESPACE userdata ONLINE;
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Taking a Tablespace Offline

A tablespace is normally online so that the data contained within it is available to database
users. However, the database administrator might take a tablespace offline to:

» Make a portion of the database unavailable, while allowing normal access to the
remainder of the database

» Perform an offline tablespace backup (although a tablespace can be backed up while
online and in use)

* Recover a tablespace or data file while the database is open
* Move a data file while the database is open
The Offline Status of a Tablespace

When a tablespace goes offline, Oracle does not permit any subsequent SQL statements to
reference objects contained in that tablespace. Users trying to access objects in a tablespace
that is offline receive an error.

When a tablespace goes offline or comes back online, the event is recorded in the data
dictionary and in the control file. If a tablespace is offline when you shut down a database,

the tablespace remains offline and is not checked when the database is subsequently mounted
and reopened.
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Taking a Tablespace Offline (continued)

The Oracle instance automatically switches a tablespace from online to offline when certain
errors are encountered (for example, when the Database Writer process, DBWO, fails in
several attempts to write to a data file of the tablespace). The different error situations are
covered in more detail in the cou@eacle9i: Equivalent of Backup and Recovery

Workshop.

Taking Tablespaces Offline

Whenever the database is open, a database administrator can take any tablespace, except the
SYSTEM tablespace or any tablespace with active undo segments or temporary segments,
offline. When a tablespace is taken offline, the Oracle server takes all the associated data files
offline.

ALTER TABLESPACE tablespace

{ONLINE
|OFFLINE [NORMAL |[TEMPORARY|IMMEDIATE|FOR RECOVER]}
where: NORMAL  flushes all blocks in all data files in the tablespace out of

the SGA. This is the default. You need not perform media
recovery on this tablespace before bringing it back online.
Use theNORMALklause whenever possible.

TEMPORARYerforms a checkpoint for all online data files in the
tablespace only. Any offline files may require media
recovery.

IMMEDIATE does not ensure that tablespace files are available and does
not perform a checkpoint. You must perform media recovery
on the tablespace before bringing it back online.

FOR RECOVER
takes tablespaces offline for tablespace point-in-time recovery.
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Taking a Tablespace Offline (continued)
Using Console to Take a Tablespace Offline

1.

© ©® N O Tk~ wDd

Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand Storage folder

Expand the Tablespaces folder.

Select the tablespace.

In the Status region of the General tab, select Offline.
Select the Mode from the drop-down menu.

Click Apply.

Note: You can also launch the Console from Windows NT Start menu
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Read-Only Tablespaces

ALTER TABLESPACE userdata READ ONLY;

e Tablespace available only for read operations
e Obijects can be dropped from tablespace

e To create a read-only tablespace on a removable
media drive:

— ALTER TABLESPACE...READ ONLY;

— Move the data file to the WORM drive
— ALTER TABLESPACE...RENAME DATAFILE...;
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The ALTER TABLESPACE...READ ONLY Command

Making tablespaces read-only prevents further write operations on the data files in the
tablespace. Therefore, the data files can reside on read-only media, such as CD-ROMSs or
write-once (WORM) drives. Read-only tablespaces eliminate the need to perform backups of
large, static portions of a database. Use the SQL comAlahdR TABLESPACEo change

a tablespace to read-only or read-write:
ALTER TABLESPACE tablespace READ [ONLY | WRITE]

To create a read-only tablespace on a write-once device:
1. ALTER TABLESPACE...READ ONLY.

2. Use an operating system command to move the data files of the tablespace to the read-
only device.

3. ALTER TABLESPACE...RENAME DATAFILE.

Making Tablespaces Read-Only

The ALTER TABLESPACE...READ ONLY command places the tablespace in a
transitional read-only mode. In this transitional state, no further write operations can take
place in the tablespace except for the rollback of existing transactions that previously
modified blocks in the tablespace. After all of the existing transactions have been either
committed or rolled back, theL TER TABLESPACE...READ ONLY command

completes, and the tablespace is placed in read-only mode.
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The ALTER TABLESPACE...READ ONLY Command (continued)

You can drop items, such as tables and indexes, from a read-only tablespace, because these
commands affect only the data dictionary. This is possible becaus&tbBcommand

updates only the data dictionary, but not the physical files that make up the tablespace. For
locally managed tablespaces, the dropped segment is changed to a temporary segment, to
prevent the bitmap from being updated.

To make a read-only tablespace writable, all of the data files in the tablespace must be online.
Making tablespaces read-only causes a checkpoint on the data files of the tablespace.

DBA Fundamentals| 8 -27



The ALTER TABLESPACE...READ ONLY Command (continued)

Using the Console to Make a Tablespace Read-Only

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand Storage folder

Expand the Tablespaces folder.

Select the tablespace.

Select the Read Only check box in the Status region of the General tab.
Click Apply.

© N o s DN

Note: You can also launch the Console from Windows NT Start menu
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Dropping Tablespaces

e Tablespace removed from data dictionary
e Optionally, contents removed from data dictionary

e (OS files can be deleted with the optional
AND DATAFILESclause:

DROP TABLESPACE userdata
INCLUDING CONTENTS AND DATAFILES:
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DROP TABLESPACEommand

You can remove a tablespace from the database when the tablespace and its contents are no
longer required with the followinPROP TABLESPACEQL command:

DROP TABLESPACE tablespace
[INCLUDING CONTENTS [AND DATAFILES] [CASCADE CONSTRAINTS]]

where: tablespace specifies the name of the tablespace to be
dropped
INCLUDING CONTENTS drops all the segments in the tablespace
AND DATAFILES deletes the associated operating system files

CASCADE CONSTRAINTSIrops referential integrity constraints from
tables outside the tablespace that refer to

primary and unique keys in the tables in the
dropped tablespace
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DROP TABLESPACEommand (continued)
Guidelines

» A tablespace that still contains data cannot be dropped witholN@i&JDING
CONTENT®ption. This option may generate a lot of undo when the tablespace
contains many objects.

» After a tablespace has been dropped, its data is no longer in the database.

» When a tablespace is dropped, only the file pointers in the control file of the associated
database are dropped. The operating system files still exist and must be deleted
explicitly using the appropriate operating system command unlesd\ibe
DATAFILES clause is used.

» Even if a tablespace is switched to read-only, it can still be dropped, along with
segments within it.

* Itis recommended that you take the tablespace offline before dropping it to ensure that
no transactions access any of the segments in the tablespace.
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DROP TABLESPACEommand (continued)
Using the Console to Drop a Tablespace

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand Storage folder

Expand the Tablespaces folder, and select the tablespace.
Select Object > Remove from menu.

Click Yes in the dialog box to confirm.

N o ok wDd

Note: You can also launch the Console from Windows NT Start menu
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Resizing a Tablespace

e Add a data file

e Change the size of a data file:
— Automatically
— Manually

Tablespace APP_DATA
100M

100M
100M

200M

app_data_01.dbf app_data_02.dbf app_data 03.dbf
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Increasing the Tablespace Size
You can enlarge a tablespace in two ways:

» Change the size of a data file, either automatically or manually.

* Add a data file to a tablespace.
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Enabling Automatic Extension
of Data Files

ALTER DATABASE DATAFILE
‘lu0l/oradata/userdata02.dbf' SIZE 200M
AUTOEXTEND ON NEXT 10M MAXSIZE 500M:;

Tablespace APP_DATA

100M 100M 200M 200M
app_data_01.dbf app_data_02.dbf app_data_03.dbf app_data_04.dbf
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Specifying AUTOEXTENIDr a New Data File
The AUTOEXTEND clause enables or disables the automatic extension of data files.

When a data file is created, the following SQL commands can be used to enable automatic
extension of the data file:

* CREATE DATABASE
* CREATE TABLESPACE ... DATAFILE
« ALTER TABLESPACE ... ADD DATAFILE
Use theALTER DATABASEcommand to modify a data file and enable automatic extension:
ALTER DATABASE DATAFILE filespec [autoextend_clause]
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Specifying AUTOEXTENIDbr a New Data File (continued)
autoextend_clause:== [ AUTOEXTEND { OFF|ON[NEXT integer[K|M]]
[MAXSIZE UNLIMITED | integer[K|M]] } ]
where: AUTOEXTEND OFHisables the automatic extension of the data file
AUTOEXTEND ON enables the automatic extension of the data file

NEXT specifies the disk space to allocate to the data file
when more extents are required

MAXSIZE specifies the maximum disk space allowed for
allocation to the data file

UNLIMITED sets no limit on allocating disk space to the
data file

SpecifyingAUTOEXTENIDr an Existing Data File

Use the SQL commamilLTER DATABASEoO enable or disable automatic file extension for
existing datafiles:

ALTER DATABASE [database]
DATAFILE ‘filename'[, 'filename... autoextend_clause
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Specifying AUTOEXTENIDbr a New Data File (continued)
Using the Console to Enable Automatic Resizing

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand the Storage folder

Expand the Datafiles folder.

Select the data file.

In the Storage tab of the property sheet, select the "Automatically extend datafile
when full” check box.
8. Set the values for the increment and the maximum size.

N o ok wDd

©

Click Apply.

Note: You can also launch the Console from Windows NT Start menu
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Changing the Size of Data Files Manually

ALTER DATABASE
DATAFILE 'fu03/oradata/userdata02.dbf'
RESIZE 200M;

Tablespace APP_DATA

100M
100M 200M 200M
100M
app_data_01.dbf app_data_02.dbf app_data_03.dbf app_data_04.dbf
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The ALTER DATABASE DATAFILE RESIZE Command

Instead of adding space to the database by adding data files, the DBA can change the size of a
data file. Use th&LTER DATABASEcommand to manually increase or decrease the size of

a data file:
ALTER DATABASE [database]
DATAFILE ‘filename’[, ‘filename’]...
RESIZE integer[K|M]
where: integer is the absolute size, in bytes, of the resulting data file

If there are database objects stored above the specified size, then the data file size is
decreased only to the last block of the last objects in the data file.
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Adding Data Files to a Tablespace

ALTER TABLESPACE app_data
ADD DATAFILE '/uOl/oradata/userdata03.dbf'
SIZE 200M;

Tablespace APP_DATA

100M 100M 200M
100M
app_data_01.dbf app_data_02.dbf app_data 03.dbf
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The ALTER TABLESPACE ADD DATAFILE Command

You can add data files to a tablespace to increase the total amount of disk space allocated for
the tablespace with tiL. TER TABLESPACE ADD DATAFILE command:

ALTER TABLESPACE tablespace

ADD DATAFILE
filespec [autoextend_clause]

[, filespec [autoextend_clause]]...
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Using the ALTER TABLESPACE ADD DATAFILE Command (continued)
Using the Console to Add a Data file

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand Storage folder

Expand the Tablespaces folder.

Right click the tablespace, and select Add Datafile.

In the General tab of the property sheet, enter the file information.
Click Create.

© N o s DN

Note: You can also launch the Console from Windows NT Start menu
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Moving Data Files:
ALTER TABLESPACE

e The tablespace must be offline.
e The target data files must exist.

ALTER TABLESPACE userdata
RENAME
DATAFILE '/uOl/oradata/userdataOl1.dbf'
TO 'lu01/oradata/userdata0l.dbf";
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Methods for Moving Data Files

Depending on the type of tablespace, the database administrator can move data files using
one of the following two methods:

The ALTER TABLESPACECommand

The followingALTER TABLESPACEcommand is applied only to data files in a non-
SYSTEM tablespace that does not contain active undo or temporary segments:

ALTER TABESPACE tablespace

RENAME DATAFILE ‘filename'[, ‘filename’]...

TO ‘filename'[, 'filenamef...

Use the following process to rename a data file:
Take the tablespace offline.
Use an operating system command to move or copy the files.
Execute th&ALTER TABLESPACE RENAME DATAFILEcommand.
Bring the tablespace online.
Use an operating system command to delete the file if necessary.
The source filenames must match the names stored in the control file.

a bk e
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Moving Data Files:
ALTER DATABASE

e The database must be mounted.
e The target data file must exist.

ALTER DATABASE RENAME
FILE '/u0l/oradata/systemQ1.dbf’
TO '/u03/oradata/systemO1.dbf';
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The ALTER DATABASECommand

The ALTER DATABASEcommand (see the lesson “Maintaining Redo Log Files”) can be
used to move any type of data file:

ALTER DATABASE [database]
RENAME FILE ‘filename’[, 'filename’]...
TO ‘filename’[, 'filename’]...

Because th8&YSTEMablespace cannot be taken offline, you must use this method to move
data files in th&&YSTEMablespace.

Use the following process to rename files in tablespaces that cannot be taken offline:
1. Shut down the database.

2. Use an operating system command to move the files.

3. Mount the database.

4. Execute thALTER DATABASE RENAME FILEcommand.
5. Open the database.
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Using the ALTER DATABASECommand (continued)

Using Oracle DBA Studio to Add a Data File

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand the Tablespaces folder

Select the data file.

In the General tab of the property sheet, update the file information.
Click Apply.

Note:

» These commands verify that the file exists in the new location; they do not create or
move files.

» Always provide complete filenames (including their paths) to identify the old and new
data files.

o oA wN
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Configuring Oracle Managed Files
for Tablespace Creation

e Creating a tablespace with OMF requires the
configuration of one initialization parameter.

e DB _CREATE_FILE_DEST Set to give the default
location for data files.

e The initialization parameter can be set in an
initialization file or set dynamically with the ALTER
SYSTEMcommand:

ALTER SYSTEM SET
db_create file_dest ='/u0l/oradata/db01’;
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OMF Configurations

When configuring Oracle Managed Files (OMF) for creating tablespaces, a single
initialization parametefP)B_CREATE_FILE_DEST s specified. All data files are created

in the specified file system location. The parameter can be set in the initialization file or set
dynamically using th&LTER SYSTEMcommand.
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Creating Tablespaces with OMF

e With OMF configured the DATAFILE clause of the
CREATE TABLESPACEommand is not required.

CREATE TABLESPACE apps2_data DATAFILE SIZE 20M;

e The data file is created in the file system specified
by DB_CREATE_FILE_DEST

e By default files are 100M in size and set to
autoextend with an unlimited restriction.

¢ When the tablespace is dropped, all files are also
deleted at the OS level.

e An OMF can be added to an existing tablespace.
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Creating Tablespaces with OMF

Creating tablespaces with OMF does not requBRARAFILE clause. Tablespaces omitting
the DATAFILE clause take the defaults of a 100M data file set to autoextend with an
unlimited MAXSIZE Optionally a file size may be specified.

CREATE TABLESPACE tablespace
[ DATAFILE [ filename ] [ SIZE integer [K|M] ] ];

Data files from OMF created tablespaces are deleted at the OS level when the associated
tablespace is dropped.

DB_CREATE_ONLINE_LOG_DEST ghould be set to prevent log files and control files
from being placed with data files.
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Obtaining Tablespace Information

Tablespace information:
- DBA TABLESPACES
— V$TABLESPACE

Data file information:
— DBA DATA_FILES
— V$DATAFILE

Temp file information:
— DBA_TEMP_FILES
— V$TEMPFILE

Copyright © Oracle Corporation, 2001. All rights reserved.
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Summary

In this lesson, you should have learned how to:

Use tablespaces to separate data

Resize tablespaces by:
— Adding data files
— Extending data files

Use locally managed tablespaces
Use temporary tablesapces
Implement Oracle Managed Files

Copyright © Oracle Corporation, 2001. All rights reserved.
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Quick Reference

Context Reference

Initialization parameters DB_FILES

Dynamic performance views | VSDATAFILE
V$TEMPFILE
V$TABLESPACE

Data dictionary views

DBA DATA_FILES
DBA_TABLESPACES
DBA_TEMPFILES

Commands

CREATE TABLESPACE...DATAFILE...DEFAULT
STORAGE...MINIMUN EXTENT

CREATE TEMPORARY TABLESPACE
CREATE TABLESPACE...DATAFILE AUTOEXTEND

ALTER TABLESPACE...ADD
DATAFILE...AUTOEXTEND

ALTER DATABASE DATAFILE...RESIZE

ALTER TABLESPACE...DEFAULT STORAGE...

MINIMUM EXTENT

ALTER TABLESPACE...RENAME DATAFILE...
ALTER TABLESPACE...READ ONLY
ALTER TABLESPACE...READ WRITE
ALTER TABLESPACE...OFFLINE

DROP TABLESPACE

Package procedures and
functions

None
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Practice 8 Overview

This practice covers the following topics:

e Creating tablespaces

e Modifying tablespaces

e Configuring and creating a tablespace with OMF

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 8: Managing Tablespaces and Data Files
Create permanent tablespaces with the following names and storage:

1

a
b

DATAO1ldata dictionary managed.

DATAOZ2locally managed with uniform sized extents (Ensure that every used
extent size in the tablespace is a multiple of 100 KB.)

INDXO1 locally managed with uniform sized extents of 4K
( Enable automatic extension of 500 KB when more extents are required with a
maximum size of 2 MB. )

RONLYfor read-only tables with the default storage. DO NOT make the tablespace
read only at this time.

Display the information from the data dictionary.

Tablespace Name| Subdirectory | Datfile Name (Size)
DATAO1 uo4 dataOl.dbf (2 MB)
DATAO02 u03 data02.dbf (1 MB)
INDX01 uo2 indx01.dbf (1 MB)
RONLY uol ronly.dbf (1 MB)

Allocate 500K more disk space to tablespBéd A02. V erify the result.
Relocate tablespad®DX01 to subdirectory06.

Create a table in tablespa@®NLY Make tablespadeONLYread-only.
Attempt to create an additional table. Drop the first created table.
What happens and why?

Drop tablespacRONLYand the associated datafile. Verify it.

SetDB_CREATE_FILE_DESTo $SHOME/ORADATA/u05n memory only.
Create tablespad@ATAO3size 5M. Do not specify a file location. Verify the
creation of the data file.
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Storage Structure and Relationships
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Objectives

After completing this lesson, you should be able to
do the following:

e Describe the logical structure of the database
e List the segment types and their uses
e List the keywords that control block space usage

e Obtain information about storage structures from
the data dictionary

e List the criteria for separating segments

Copyright © Oracle Corporation, 2001. All rights reserved.
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Database Architecture

The previous lesson discussed the storage structure of a database, its tablespaces, and its data
files. This lesson continues the discussion of database storage by examining segments,
extents, and data blocks.
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Types of Segments

Segments are space-occupying objects in a database. They use space in the data files of a
database. This section describes the different types of segments.

Table

A table is the most common means of storing data within a database. A table segment stores
that data for a table that is neither clustered nor partitioned. Data within a table segment is
stored in no particular order, and the database administrator has very little control over the
location of rows within the blocks in a table. All the data in a table segment must be stored in
one tablespace.

Table Partition

Scalability and availability are major concerns when there is a table in a database with high
concurrent usage. In such cases, data within a table may be stored in several partitions, each
of which resides in a different tablespace. The Oracle server currently supports partitioning
by a range of key values or by a hashing algorithm. If a table is partitioned, each partition is a
segment, and storage parameters can be specified to control them independently. Use of this
type of segment requires the Partitioning option within the OraEle@rprise Edition.
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Types of Segments (continued)
Cluster

A cluster, like a table, is a type of data segment. Rows in a cluster are stored based on key
column values. A cluster may contain one or more tables. Tables in a cluster belong to the
same segment and share the same storage characteristics. The rows in a clustered table can be
accessed with an index or hashing algorithm.

Index

All the entries for a particular index are stored within one index segment. If a table has three
indexes, three index segments are used. The purpose of this segment is to look up the location
of rows in a table based on a specified key.
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Types of Segments
Index-Organized Table

In an index-organized table, data is stored within the index based on the key value. An index-
organized table does not need a table lookup, because all the data can be retrieved directly
from the index tree.

Index Partition

An index can be partitioned and spread across several tablespaces. In this case, each partition
in the index corresponds to a segment and cannot span multiple tablespaces. The primary use
of a partitioned index is to minimize contention by spreading index I/O. Use of this type of
segment requires the Partitioning option within the Orad&®8erprise Edition.

Undo Segment

An undo segment is used by a transaction that is making changes to a database. Before
changing the data or index blocks, the old value is stored in the undo segment. This allows a
user to undo changes made.

Temporary Segment

When a user executes commands sudBRISATE INDEX SELECT DISTINCT , and

SELECT GROUP BY the Oracle server tries to perform sorts in memory. When a sort needs
more space than the space available in memory, intermediate results are written to the disk.
Temporary segments are used to store these intermediate results.
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Types of Segments
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Types of Segments
LOB Segment

One or more columns in a table can be used to store large objects (LOBSs) such as text
documents, images, or videos. If the column is large, the Oracle server stores these values in
separate segments known as LOB segments. The table contains only a locator or a pointer to
the location of the corresponding LOB data.

Nested Table

A column in a table may be made up of a user-defined table as in the case of items within an
order. In such cases, the inner table, which is known as a nested table, is stored as a separate
segment.

Bootstrap Segment

A bootstrap segment, also known as a cache segment, is createddiybdee script
when a database is created. This segment helps to initialize the data dictionary cache when
the database is opened by an instance.

The bootstrap segment cannot be queried or updated and does not require any maintenance
by the database administrator.
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Storage Parameters

A storage clause can be specified at the segment level to control how extents are allocated to
a segment.

* Any storage parameter specified at the segment level overrides the corresponding
option set at the tablespace level, except foMi¢IMUM EXTENTor UNIFORM
SIZE tablespace parameter.

» When storage parameters are not set explicitly at the segment level, they default to
those at the tablespace level.

* When storage parameters are not set explicitly at the tablespace level, the Oracle server
system defaults are used.

Other Considerations

» If storage parameters are altered, the new options apply only to the extents not yet
allocated.

* Some parameters cannot be specified at the tablespace level. These parameters need to
be specified at the segment level only.

» If minimum extent size has been specified for the tablespace, this size applies to all
extents that are allocated for segments in the tablespace in the future.
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Extent Allocation and Deallocation

Allocated when the segment is:
— Created
— Extended
— Altered
Deallocated when the segment is:
— Dropped
— Altered
— Truncated

Copyright © Oracle Corporation, 2001. All rights reserved.
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Used and Free Extents
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Extents

When a tablespace is created, the data files in the tablespace contain a header, which is the
first block or blocks in the file.

As segments are created, they are allocated space from the free extents in a tablespace.
Contiguous space used by a segment is referred to as a used extent. When segments release
space, the extents that are released are added to the pool of free extents available in the
tablespace.
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Database Block

Minimum unit of 1/0
Consists of one or more OS blocks

Set at tablespace creation
DB_BLOCK_SIZEis the default block size

Copyright © Oracle Corporation, 2001. All rights reserved.
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Header
< < < Free space
g( Data
9-12 Copyright © Oracle Corporation, 2001. All rights reserved.

Data Blocks

Oracle data blocks contain:

» Block header: The header contains the data block address, table directory, row
directory, and transaction slots that are used when transactions make changes to rows in
the block. Block headers grow from the top down.

» Data space: Row data is inserted into the block from the bottom up.

» Free space: The free space in a block is in the middle of the block: thus both the header
and the row data space can grow when necessary. The free space in a block is
contiguous initially. However, deletions and updates may fragment the free space in the
block. The free space in the block is coalesced by the Oracle server when necessary.
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Block Space Utilization Parameters

Block space utilization parameters can be used to control the use of space in data and index
segments.

Parameters Controlling Concurrency

INITRANS andMAXTRANSpecify the initial and the maximum number of transaction slots
that are created in an index or a data block. The transaction slots are used to store information
about transactions that are making changes to the block at a point in time. A transaction uses
only one transaction slot, even if it is changing more than one row or index entry.

INITRANS, which defaults to 1 for a data segment and 2 for an index segment, guarantees a
minimum level of concurrency. For example, if set ttN8TRANS ensures that at least

three transactions can concurrently make changes to the block. If necessary, additional
transaction slots can be allocated from the free space in the block to permit more concurrent
transactions to modify rows in the block.

MAXTRANSwhich has a default value of 255, sets the limit for the number of concurrent
transactions that can make changes to a data or an index block. When set, this value restricts
use of space for transaction slots and therefore guarantees that there is sufficient space in the
block for use by row or index data.
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Block Space Utilization Parameters (continued)

Parameters Controlling the Use of Data Space

PCTFREHor a data segment specifies the percentage of space in each data block reserved
for growth resulting from updates to rows in the block. The defauR@FFREHs 10%.

PCTUSEDor a data segment represents the minimum percentage of used space that the

Oracle server tries to maintain for each data block of the table. A block is put back on the free
list when its used space falls belRETUSEDThe free list of a segment is a list of blocks

that are candidates for accommodating future inserts. A segment, by default, is created with
one free list. Segments can be created with a higher number of free lists by setting the
FREELISTS parameter of the storage clause. The defauP@TFUSEDs 40%.

Both PCTFREEandPCTUSELare calculated as percentages of available data space, that is,
the block space that remains after deducting the header space from the total block size.

Note: The use of these parameters for indexes is discussed in detail in the lesson “Managing
Indexes.”

SpecifyingFREELISTS is discussed in detail in the couBeacle9i: Performance Tuning.
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Two methods are available for managing data blocks:

Data Block Management

Automatic Segment-Space Management
Manual Configuration

Copyright © Oracle Corporation, 2001. All rights reserved.
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Automatic Segment-Space
Management

e |tis method of managing free space inside
database segments

e Tracking in-segment free and used space is done
using bitmaps as opposed to free lists

e This method provides:
— Ease of management
— Better space ut ilization

— Better performance for concurrent INSERT
operations

e Restriction: Can not be used for tablespaces
which will contain LOBSs.
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Automatic Segment-Space Management
Ease of Use
PCTUSEDFREELISTS, FREELIST GROUPSare managed automatically.
Better Space Utilization

All objects and especially objects with greatly varying row sizes utilize space more
efficiently.

Better Concurrency Handling
Run-time adjustments to variations in concurrent access are improved.
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Automatic Segment-Space
Management

Bitmap segments contain a bitmap that describes
the status of each block in the segment with
respect to its available space.

The map is contained in a separate set of blocks
referred to as bitmapped blocks (BMBS).

When inserting a new row, the server searches the
map for a block with sufficient space.

As the amount of space available in a block
changes, its new state is reflected in the bitmap.

Copyright © Oracle Corporation, 2001. All rights reserved.
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Configuring Automatic Segment-Space
Management

e Automatic segment-space management can be
enabled at the tablespace level only, for locally
managed tablespaces.

CREATE TABLESPACE data02

DATAFILE ‘/u01/oradata/data02.dbf’ SIZE 5M
EXTENT MANAGEMENT LOCAL UNIFORM SIZE 64K
SEGMENT SPACE MANAGEMENT AUTO;

e After a tablespace is created, the specifications
apply to all segments created in the tablespace.
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Configuring Automatic Segment-Space Management

Bitmapped segments are specified througltSBEMENT SPACE MANGEMENT AUTO
clause of th€€ REATE TABLESPACEommand, which cannot be subsequently altered. Any
specifications oPCTUSEDFREELIST, andFREELIST GROUPSare ignored if defined.

Segments that can be bitmap-managed are heap tables, indexes, I0Ts, and LOBs.
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Manual Data Block Management

e Allows you to configure data blocks manually
using parameters such as:

— PCTFREE
— PCTUSED
— FREELIST

e Only method available in previous Oracle versions
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Manual Data Block Management

With manual database block management you can configure how block space is used and
when a block is available. Parameters sudR@EFREEPCTUSEDandFREELIST are

used in manual management. Previously this was the only method available for managing
data blocks.
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Block Space Usage

PCTFREE=20 PCTUSED=40

Inserts <\ _80% > %
g (off freelist)

% /i< _80% _ i

% \ ey Insert

—=0 L] (on freelist)
@-’<£ <
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Block Space Usage

The following steps explain how space within a block is managed for a data segment with
PCTFREE=20andPCTUSED=40

1. Rows are inserted into the block until the free space in the block is equal to or less than
20%. The block is no longer available for inserts when rows occupy 80% (100 -
PCTFREE or more of the available data space in the block.

2. The remaining 20% can be used when the size of a row increases. For example, a
column that was originall)NULL is updated to be assigned a value. Thus block

utilization may be in excess of 80% as a result of updates.

3. If rows are deleted in the block or if rows decrease in size as a result of updates, block
utilization may fall below 80%. However, a block is not used for inserts until the
utilization falls belowPCTUSEDwhich in this example, is 40%.

4. When the utilization falls beloRCTUSEDthe block is available for inserts. As rows
are inserted into the block, the utilization of the block increases and the cycle repeats
starting with step 1.

Note: Guidelines for settinfCTFREEandPCTUSELare discussed in the lessons on tables
and indexes, “Managing Tables” and “Managing Indexes” respectively.
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Data Dictionary Views
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Querying the Data Dictionary

The relationships between tablespaces, data files, segments, and free and used extents can be
viewed by querying the data dictionary.

When a tablespace with one or more files is created, a row is addB&tdTABLESPACES
For each file in the database, a row is addddB&_DATA_FILES At this stage, the space

in each data file, excluding the file header, shows up as one free extent in
DBA_FREE_SPACE

When a segment is created, a row is visibIBBA _SEGMENTS he space allocated to the
extents in this segment can be viewed floBA EXTENTSwhile DBA_FREE_SPACK

adjusted to show lower free space in the files where the extents have been created for the
segment.

All the space in a file (excluding the header block) must be accounted for either in
DBA FREE_SPACEr inDBA_EXTENTS
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Obtaining Storage Information

e Data Dictionary Views
— DBA_TABLESPACES
— DBA_DATA FILES
— DBA_SEGMENTS
— DBA_EXTENTS
— DBA_FREE_SPACE
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DBA_SEGMENTS

Query the DBA_SEGMENTS view to get the number of extents and blocks allocated to a
segment.

SQL> SELECT segment_name,tablespace _name,extents,blocks
2 FROM dba_segments
3 WHERE owner = 'HR";
SEGMENT_NAME TABLESPACE EXTENTS BLOCKS
REGIONS SAMPLE 1 8
LOCATIONS SAMPLE 1 8
DEPARTMENTS SAMPLE 1 8
JOBS SAMPLE 1 8
EMPLOYEES SAMPLE 1 8
JOB HISTORY SAMPLE 1 8
5 rows selected.
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DBA_EXTENTS

Use theDBA_EXTENTSiew to check the extents for a given segment.
SQL> SELECT extent_id,file_id,block_id,blocks
2 FROM dba_extents
3 WHERE owner='"HR'
4 AND segment_name="EMPLOYEES
EXTENT_ID FILE_ID BLOCK_ID BLOCKS

0 4 2 5
1 4 27 5
2 4 32 10
3 4 42 15
4 4 57 20

5 rows selected.

DBA_FREE_SPACE
Use theDBA_FREE_SPACFiew to check the extents for a given segment.
SQLPLUS> SELECT tablespace_name, count(*),
2> max(blocks), sum(blocks)
3> FROM dba_free_space
4> GROUP BY tablespace_name;
TABLESPACE_NAMECOUNT(*) MAX(BLOCKS SUM(BLOCKS

DATAO1 2 1284 1533
RBS 3 2329 2419
SORT 1 1023 1023
SYSTEM 1 5626 5626
TEMP 1 2431 2431

5 rows selected.
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Summary

In this lesson, you should have learned how to:

e Use tablespaces to:
— Separate segments to ease administration
— Control user's space allocation

e (Categorize segments by the type of information
stored in the segment

e Determine extent sizes using the storage clause
e Control block space utilization

Copyright © Oracle Corporation, 2001. All rights reserved.
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Quick Reference

Context Reference
Initialization Parameters DB BLOCK_SIZE
Data Dictionary Views DBA_TABLESPACES

DBA DATA FILES
DBA_SEGMENTS
DBA_EXTENTS
DBA_FREE_SPACE
DBA_FREE_SPACE_COALESCED

Commands CREATE TABLESPACE...SEGMENT
SPACE MANAGEMENT AUTO
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Practice 9 Overview

This practice covers the following topics:

Creating an SPFILE

Starting up and shutting down the database in
different modes

Copyright © Oracle Corporation, 2001. All rights reserved.
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Practice 9: Storage Structure and Relationships

1
2
3

As userSYSTEMrun thelab09_01.sql script to create tables and indexes.
Identify the different types of segments in the database.

Write a query to check which segments are within five extents short of the maximum
extents. Ignore the bootstrap segment. This query is useful in identifying any segments
that are likely to generate errors during future data load.

Which files have space allocated for &iglPtable?
Run thelab09_05.sql script.

List the free space available by tablespace. The query should display the number of
fragments, the total free space, and the largest free extent in each tablespace.

List segments that will generate errors because of lack of space when they try to
allocate an additional extent.
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Managing Undo Data
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Objectives

After completing this lesson, you should be able to
do the following:

e Describe the purpose of undo data
e Implement Automatic Undo Management
e Create and configure undo segments

e (Obtain undo segment information from the data
dictionary

Copyright © Oracle Corporation, 2001. All rights reserved.
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Managing Undo Data Overview

e Two methods for managing undo data exists
— Automatic Undo Management
— Manual Undo Management

¢ This lesson discusses Automatic Undo
Management

e The term undo replaces what was known in
previous versions of Oracle as  rollback
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Managing Undo Data Overview
Automatic Undo Management

The Oracle server automatically manages the creation, allocation, and tuning of undo
segments.

Manual Undo Management

You manually manage the creation, allocation, and tuning of undo segments. The only
method available prior to Oracle9information on manual undo management can be found
in AppendixManually Managing Undo Data
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Undo Segment

Old image

New
image

Undo segment

Update transaction
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Undo Segment

An undo segment is used to save the old value (undo data) when a process changes data in a
database. It stores the location of the data and the data as it existed before being modified.

The header of an undo segment contains a transaction table where information about the
current transactions using the undo segment is stored.

A serial transaction uses only one undo segment to store all of its undo data.
Many concurrent transactions can write to one undo segment.
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Undo Segments: Purpose

Transaction rollback

Transaction Undo segment Read consistency
recovery
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Undo Segment
Transaction Rollback

When a transaction modifies a row in a table, the old image of the modified columns (undo
data) is saved in the undo segment. If the transaction is rolled back, the Oracle server restores
the original values by writing the values in the undo segment back to the row.

Transaction Recovery

If the instance fails while transactions are in progress, the Oracle server needs to undo any
uncommitted changes when the database is opened again. This rollback is part of transaction
recovery. Recovery is possible only because changes made to the undo segment are also
protected by the redo log files.

Read Consistency

While transactions are in progress, other users in the database should not see any
uncommitted changes made by these transactions. In addition, a statement should not see any
changes that were committed after the statement begins execution. The old values (undo data)
in the undo segments are also used to provide the readers a consistent image for a given
statement.
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Read Consistency
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Read Consistency

The Oracle server guarantees that a statement sees data from a consistent time, even if that
data is modified by other transactions.

When the Oracle server begins executir@Fd ECTstatement, it determines the current

system change number (SCN) and ensures that any changes not committed before this SCN
are not processed by the statement. Consider the case where a long-running query is executed
at a time when several changes are being made. If a row has changes that were not committed
at the start of the query, the Oracle server constructs a read-consistent image of the row by
retrieving the before image of the changes from the undo segment and applying the changes
to a copy of the row in memory.

Transaction Read Consistency

Read consistency is always provided for a SQL statement. However, you can request read
consistency for a read-only transaction by issuing the following command at the beginning of
the transaction:

SET TRANSACTION READ ONLY;

Or, you can request read consistency for a transaction performing DML by issuing the
following command at the beginning of the transaction:

SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

In either case, the Oracle server provides data that is read consistent from the start of the
transaction. USinGERIALIZABLE can have a negative impact on performance.
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Types of Undo Segments

e SYSTEMUsed for objects inthe SYSTEM
tablespace

¢ Non-SYSTEMUsed for objects in other
tablespaces:

— Auto Mode: Requires an UNDGQablespace
— Manual Mode:

— Private: Acquired by a single instance

— Public: Acquired by any instance

e Deferred: Used when tablespaces are taken offline
iImmediate, temporary, or for recovery
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SYSTEMJndo Segment

The SYSTEMundo segment is created in t(B¥STEMablespace when a database is created.
This undo segment can be used only for changes made to objectS¥ShEMablespace.
The SYSTEMundo segment exists and works the same in both manual and auto mode.

Non-SYSTEMJndo Segments

A database that has multiple tablespaces needs at least o8& 8dE-Mundo segment for
manual mode or ongNDQablespace for auto mode.

Manual Mode

In manual mode, a no®Y STEMundo segment, which is created by the database
administrator, can be used for changes made to objects in aifgM®NEMablespace. There
are two types of no&YSTEMindo segments.

Private

Private undo segments are segments that are brought online by an instance because they are
listed in the parameter file. However, they can be brought online explicitly by issuing an
ALTER ROLLBACK SEGMEN@ommand.
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SYSTEMJndo Segment (continued)

Public

Public undo segments form a pool of undo segments available in a database. Public undo
segments are normally used with the Oracle Parallel Server to create a pool of undo segments
that can be used by any of the Parallel Server instances.

Note: The use of public undo segments is discussed i@thele9i Parallel Server Concepts
and Administratiormanual.

Deferred Undo Segments

Deferred undo segments may be created when a tablespace is brought offline. They are used
to roll back transactions when the tablespace is brought back online. They are dropped
automatically when they are no longer needed.

Because deferred undo segments are maintained by the Oracle server, no maintenance is
required on your part
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Automatic Undo Management:
Concepts

e Undo data is managed using an UNDGQablespace

* You allocate one UNDGQablespace per instance
with enough space for the workload of the
instance.

e The Oracle server automatically maintains undo
data within the UNDGablespace.
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Automatic Undo Management: Concepts
Undo segments are created with the naming convention:
_SYSSMUNn$
For example:
_SYSSMU1$
_SYSSMU2%
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Automatic Undo Management:
Configuration

e Configure two parameters in the initialization file:
— UNDO_MANAGEMENT
— UNDO_TABLESPACE

e Create at least one UNDGablespace.

undoldb01.dbf

Initialization UNDOTablespace
file

‘ 10-10 Copyright © Oracle Corporation, 2001. All rights reserved. \

AUTOMATIC UNDO SEGMENT: CONFIGURATION

If only oneUNDQablespace exists in the database dNDO_MANAGEMENTEet toAUTQ
thenUNDO_TABLESPAQgarameter is optional; the Oracle Server will automatically
choose th&JNDQablespace.
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Automatic Undo Management:
Initialization Parameters

e UNDO_MANAGEMEIpecifies whether the system
should use  AUTOor MANUALmMode.

e UNDO_TABLESPACHBEpecifies a particular UNDO
tablespace to be used.

UNDO_MANAGEMENT=AUTO
UNDO_TABLESPACE=UNDOTBS
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Automatic Undo Management: Initialization Parameters
UNDO_MANAGEMENT

TheUNDO_MANAGEMEp#Erameter determines the undo mode of the database. The
parameter can be set to one of two valdésT Oor MANUALand must be set in the
initialization file. UNDO_MANAGEME®&&Nhnot be changed dynamically after the database
starts AUTOmode sets the database to automatic undo management and requikE3@n
tablespace. IMANUALmMode, the default value, you can create and manage undo segments
when needed within the database as in previous versions of the Oracle server.

UNDO_TABLESPACE

Specifies the&JNDQablespace to be used. This parameter can be set in the initialization files
or altered dynamically using tA TER SYSTEMcommand.

ALTER SYSTEM SET undo_tablespace = UNDOTBS;
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Automatic Undo Management:
UNDOTablespace

e You may create the UNDQablespace with the
database by adding a clause inthe CREATE
DATABASEcommand

CREATE DATABASE db01

UNDO TABLESPACE undol DATAFILE 'undo1dbO1.dbf
SIZE 20M AUTOEXTEND ON

e Or create it later by usingthe CREATE UNDO
TABLESPACEommand

CREATE UNDO TABLESPACE undol
DATAFILE 'undol1db0O1.dbf' SIZE 20M,;
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Automatic Undo Management Configuration

Automatic undo management requiredDQablespace. More than ok®NDQablespace
may exist in the database, but only &iéDQablespace can be active.

You can create thNDQablespace with the database by adding a clause @RBATE
DATABASEstatement.

During database creation, if ttlNDO_MANAGEMEp&rameter is set tAUTOand you
omit theUNDQablespace clause from tG&REATE DATABASEtatement then the Oracle
server creates ddNDQablespace with the nang'S_UNDOTBST he default data file, for
data file tablespac®8YS_UNDOTSwill have the nam&lbul <oracle_sid> .dbf
located iINBORACLE_HOME/dbsthe size is operating system dependent, and
AUTOEXTEND ON

After database creation, you can creaté&BibQablespace using tteREATE UNDO
TABLESPACEOommand.
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Automatic Undo Management Configuration (continued)
Using Oracle Enterprise Manager to Create a NeWwNDOTablespace

1.

© No bk wdN

Launch the Console:

% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand Storage folder

Select Create from the right mouse menu of the Tablespace folder

In the General tab of the property sheet, enter the file name and file size.
In the Type region, select Undo.

Click Create.

Note: You can also launch the Console from Windows NT Start menu
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Automatic Undo Management:
Altering an UNDOTablespace

e The ALTER TABLESPACEcommand can make
changes to UNDGablespaces.

¢ The following example adds another data file to
the UNDQablespace:

ALTER TABLESPACE undotbs
ADD DATAFILE 'undotbs2.dbf' SIZE 30M
AUTOEXTEND ON;
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Altering an  UNDOT ablespace
The server provides support for the following clauses when alteribiiN&Qablespace.
 ADD DATAFILE
RENAME
DATAFILE [ONLINE|OFFLINE]
BEGIN BACKUP
END BACKUP
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Altering an UNDOT ablespace (continued)
Using Oracle Enterprise Manager to Alter anUNDOT ablespace

1.

o g s DN

Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder
Expand Storage folder

Select the Tablespace folder and right-clickuh#Qablespace.
Select “Add a data file.”

Note: You can also launch the Console from Windows NT Start menu
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Automatic Undo Management:
Switching UNDOTablespaces

e You may switch from using one  UNDGQablespace
to another

e Only one UNDGablespace can be in assigned to
an instance at a time

e More than one UNDGQablespace may exist within
an instance, but only one can be active

e Usethe ALTER SYSTEMcommand for dynamic
switching between UNDGQablespaces

ALTER SYSTEM SET UNDO_TABLESPACE=UNDOTBS2
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Using Oracle Enterprise Manager to Switchan  UNDOTablespace

1. Launch the Console:
% oemapp console

Choose Launch Standalone

Expand your working database from the Databases folder

Expand the Instance folder

Click on Configuration.

Click Undo tab from the detail side of the Console

Select th&JNDQablespace from the Current Undo tablespace drop down list
Click Apply.

© No ok WD

Note: You can also launch the Console from Windows NT Start menu
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Automatic Undo Management:
Dropping an UNDOTablespace

e The DROP TABLESPACEommand drops an UNDO
tablespace.

DROP TABLESPACE UNDOTBSZ2;

e An UNDGQGablespace can only be dropped if it is
currently not in use by any instance.

e Todrop an active UNDGQablespace:
— Switch to a new UNDGablespace

— Drop the tablespace after all current transactions
are complete
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Dropping an UNDOT ablespace

When dropping aNDQablespace, it cannot be in use by an instance and all transactions
within the tablespace must be complete.

If tablespacdJNDOTBSs the current activelNDQablespace for the database, and it is to be
dropped, then a neWNDQablespace must be set before dropping it. First create another
UNDQablespace if one does not already exist. Then us&fhER SYSTEMcommand to
change the curretdNDQablespace.

ALTER SYSTEM SET undo_tablespace = UNDOTBS2;
You can drop tablespat&NDOTBSfter all transactions within the tablespace are complete.
To determine whether any active transactions exists use the following query:

SQL> SELECT a.name,b.status
2> FROM v$rollname a, v$rollstat b
3> WHERE a.name IN ( SELECT segment_name

4> FROM dba_segments
5> WHERE tablespace_name = 'UNDOTBS'
?i AND a.usn = b.usn;

NAME STATUS

_syssmu4s PENDING OFFLINE
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Dropping an UNDO Tablespace (continued)

An undo segment with the stal®@ENDING OFFLINE still contains active transactions.

When no rows return from the query, then all transactions are complete, and the tablespace
can be dropped.

DROP TABLESPACE UNDOTBS;

The Oracle server may reference tablespd®OTBSfter switching to anothéyNDO

tablespace to provide a consistent read for queries. Queries requiring information from
tablespac&/NDOlafter it is no longer available to provide a consistent read, receive the
error: ORA-1555 snapshot too old
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Dropping an UNDOT ablespace (continued)
Using Oracle Enterprise Manager to Drop aUNDOTablespace

1. Launch the Console:
% oemapp console

2. Choose Launch Standalone

3. Expand your working database from the Databases folder

4. Expand Storage folder

5. Select the Tablespace folder.

6. Right click the name of tHdNDQablespace and select Remove from the menu.

Note: You can also launch the Console from Windows NT Start menu
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Automatic Undo Management:
Other Parameters

e UNDO_SUPPRESS_ERRORS

Set to TRUE this parameter suppresses errors while
attempting to execute manual operations in AUTO
mode.

e UNDO_RETENTION

Controls the amount of undo data to retain for
consistent read
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Automatic Undo Management: Other Parameters
UNDO_SUPPRESS_ERRORS

UNDO_SUPPRESS_ERRO&fables users to suppress errors while executing manual undo
management mode operations (for examplefTER ROLLBACK SEGMENT ONLINEin
automatic undo management mode. Setting this parameter enables users to use the undo
tablespace feature before all application programs and scripts are converted to automatic
undo management mode. For example, if you have a tool thaBESeFRANSACTION

USE ROLLBACK SEGMENStatement, you can add the statem@&hiTER SESSION

SET UNDO_SUPPRESS_ERRORS = tru€ to the tool to suppress the ORA-30019 error.

ORA-30019: lllegal rollback Segment operation in Automatic
Undo mode

UNDO_RETENTION

Determines how long to retain undo data to provide for consistent reads. Retaining undo data
longer allows for longer queries and also requires larger data files foNiD&ablespace.
TheUNDO_RETENTIORNarameter, defined in seconds, can be set in the initialization file or
modified dynamically with adLTER SYSTEMcommand.

ALTER SYSTEM SET UNDO_RETENTION=900;
A value of 900 retains undo data for 15 minutes.
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UNDO_SUPPRESS_ERRORS (continued)

Even withUNDO_RETENTIOBHet, if the UNDO tablespace is sized too small, undo data is

not retained for the time specified. The Oracle server uses an algorithm for allocating space
within an UNDO tablespace and allocates unexpired space with no active transactions before
causing a new transaction to fail.
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Undo Data Statistics

SELECT end_time,begin_time,undoblks
FROM  v$undostat;

END_TIME BEGIN_TIME UNDO
22-JAN-01 13:44:18 22-JAN-01 13:43:04 19
22-JAN-01 13:43:04 22-JAN-01 13:33:04 1474
22-JAN-01 13:33:04 22-JAN-01 13:23:04 1347
22-JAN-01 13:23:04 22-JAN-01 13:13:04 1628
22-JAN-01 13:13:04 22-JAN-01 13:03:04 2249
22-JAN-01 13:03:04 22-JAN-01 12:53:04 1698
22-JAN-01 12:53:04 22-JAN-01 12:43:04 1433
22-JAN-01 12:43:04 22-JAN-01 12:33:04 1532
22-JAN-01 12:33:04 22-JAN-01 12:23:04 1075
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VSUNDOSTAT

This view displays a histogram of statistical data to show how well the system is working.
Each row in the view keeps statistics collected in the instance for a 10-minute interval.You
can use this view to estimate the amount of undo space required for the current workload.
The database uses this view to tune undo usage in the system. This view is available in both
auto mode and manual mode.

Although the time interval is normally 10 minutes, the most recent row will return the time
since its interval started, usually less than 10 minutes.
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Automatic Undo Management:
Sizing an UNDOTablespace

Determining a size for the UNDQablespace requires
three pieces of information

e (UR) UNDO_RETENTIOM seconds

e (UPS) Number of undo data blocks generated per
second

e (DBS) Overhead varies based on extent and file
size (db_block size )

UndoSpace = [UR * (UPS * DBS)] + (DBS * 24)
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Sizing an UNDOQOTablespace

Sizing anUNDQablespace requires three pieces of data. Two can be obtained from the
initialization file: UNDO_RETENTIOBNdDB_BLOCK_SIZE The third piece of the

formula requires a query against the database. The number of undo blocks generated per
second can be acquired froMUNDOSTATThe following formula calculates the total

number of blocks generated and divides it by the amount of time monitored, in seconds:

SELECT (SUM(undoblks) / SUM( ((end_time - begin_time) * 86400)
FROM v$undostat;

ColumnEND_TIMEandBEGIN_TIME areDATEdata types. WheDATEdata types are
subtracted, the result is in days. To convert days to seconds, you multiply by 86400, the
number of seconds in a day.

The result of the query returns the number of undo blocks per second. This value needs to be
multiplied by the size of an undo block, which is the same size as the database block defined
in DB_BLOCK_SIZE The following query calculates the number of bytes needed:
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Sizing an UNDOTablespace (continued)

SQL> SELECT (UR * (UPS * DBS)) + (DBS * 24) AS "Bytes"

2> FROM (SELECT value AS UR

3> FROM v$parameter

4> WHERE name = 'undo_retention’),

5> (SELECT (SUM(undoblks)/SUM(((end_time -
begin_time)*86400))) AS UPS

6> FROM v$undostat),

7> (SELECT value AS DBS

8> FROM v$parameter

9> WHERE name ='db_block_size");

19106213

To convert bytes to megabytes, divide by 1,048,576 bytes. The result for this database is
18.22 megabytes.

For best results, the calculation should be made during the time of day when the database has
its heaviest workload.
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Automatic Undo Management
Undo Quota

e Long transactions and improperly written
transactions can consume valuable resources

e With undo quota users can be grouped and a
maximum undo space limit can be assigned to the

group

e UNDO _POOL, a Resource Manager directive,
defines the amount of space allowed for a
resource group

e When a group exceeds its limit no new
transactions are possible, for the group, until undo
space is freed by current transactions either
completing or aborting
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Undo Quota

Using resource plans, users can be grouped and limits placed on the amount of resources that
can be used by the group. The amount of undo data generated by a group can be limited by
setting a value foNDO_POQIlthe default value is unlimited. When a group exceeds its

limit an error is received and no new transactions can be performed for the group until

current transactions complete or abort.

ORA-30027: "Undo quota violation - failed to get %s (bytes)"
Cause: The amount of undo assigned to the consumer group
of this session has been exceeded.
Action: Ask DBA to increase undo quota, or wait until other
transactions commit before proceeding.
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Obtaining Undo Segments Information

e Data Dictionary Views
— DBA_ROLLBACK_SEGS

e Dynamic Performance Views
— V$ROLLNAME
— V$ROLLSTAT
— VSUNDOSTAT
— VS$SESSION
— V$TRANSACTION
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Obtaining Undo Segment Information

To obtain information about all the undo segments in the database, query the
DBA_ROLLBACK_SEGS8ew:

SQL> SELECT segment_name,owner,tablespace_name,status
2 FROM dba_rollback_segs;

SEGMENT_NA OWNER TABLESPACE STATUS

SYSTEM SYS SYSTEM ONLINE

_SYSSMU1$ PUBLIC UNDO1 ONLINE
_SYSSMU2$ PUBLIC UNDO1 ONLINE
_SYSSMU3$ PUBLIC UNDO1 ONLINE
_SYSSMU4$ PUBLIC UNDO1  ONLINE

Information about undo segments that are offline can be seen only in
DBA_ROLLBACK_SEGShe dynamic performance views show only undo segments that

are online.

The OWNERolumn specifies the type of an undo segment:
» SYS refers to a private undo segment.
* PUBLIC refers to a public undo segment.
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Obtaining Undo Segment Information (continued)
V$ROLLSTAT and VSROLLNAME

Join theV$ROLLSTATandV$ROLLNAMEiews to obtain the statistics of the undo
segments currently used by the instance.

Example

SQL> SELECT n.name, s.extents, s.rssize,s.hwmsize,
2 s.xacts, s.status
3 FROM v$rollname n, v$rollstat s
4 WHERE n.usn =s.usn;

NAME EXTENTS RSSIZE HWMSIZE  XACTS STATUS
SYSTEM 7 425984 425984 0 ONLINE
SYSSMU1$ 5 2289664 2289664 0 ONLINE

SYSSMU2$ 10 6549504 6549504 0 ONLINE

SYSSMU3$ 7 4386816 4386816 0 ONLINE

_SYSSMU4$ 6 4321280 4321280 0 ONLINE

VSTRANSACTION and V$SESSION

To check the use of a undo segment by currently active transactions, join the
VSTRANSACTIONINdV$SESSIONviews:

Example

SQL> SELECT s.username, t.xidusn, t.ubafil,
2 t.ubablk, t.used_ublk
3 FROM v$session s, v$transaction t
4 WHERE s.saddr =t.ses_addr;

USERNAME XIDUSN UBAFIL UBABLK USED_UBLK
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Summary

In this lesson, you should have learned how to:
e Configure Automatic Undo Management

e Create an Undo Tablespace

e Properly size an Undo Tablespace
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Quick Reference

Context

Reference

Initialization Parameters

UNDO_MANAGEMENT
UNDO_TABLESPACE
UNDO_RETENTION
UNDO_SUPPRESS_ERRORS

Dynamic Performance Views

VSUNDOSTAT
V$ROLLNAME
VSROLLSTAT
V$TRANSACTION
V$SESSION

Data Dictionary Views

DBA_ROLLBACK_SEGS

Commands

CREATE DATABASE...UNDO TABLESPA(
CREATE UNDO TABLESPACE
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Practice 10 Overview

This practice covers the following topics:

e Creating an UNDQablespace

e Switching between UNDGQablespaces
e Dropping an UNDGablepsace
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Practice 10: Managing Undo Data

1
2

3

Connect as us@YS and list the undo segments in tablesgds®OTBS

Create undo tablespattNDO2size 15M, irBHOME/oradata/u03 . List the
rollback segments in tablespddBlDO2

In a new telnet session start SQL*Plus and connect asl&&serd run script
lab10_03.sgl  to insert a row into tabIBEPARTMENTS
Do not commit, roll back, or exit the session.

In the session in which you are connecte®4S, using theALTER SYSTEM
command, switch thelNDQablespace frordNDOTB$o UNDOZor the instance.

As SYSdrop tablespace NDOTBSWhat happened? Why?

List the undo segments in tablespad¢DOTB%nNd their status. Compare this
list to the list in step 1.

In the session connectedHtR roll back the transaction and exit the session.

In the session connected&¥Sdrop tablespace NDOTBSWhat happened? Why?
As SYSissue the following command:

ALTER SYSTEM SET undo_retention=0 SCOPE=memory;

Now drop tablespaddNDOTBSWhat happened? Why?

Note: There still may be a delay before the tablespace is drop.
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Managing Tables
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11-2

After completing this lesson, you should be able to

Objectives

do the following:

|dentify the various methods of storing data
Outline Oracle data types

Distinguish between an extended versus a
restricted ROWID

Outline the structure of a row

Create regular and temporary tables
Manage storage structures within a table
Reorganize, truncate, drop a table

Drop a column within a table

Copyright © Oracle Corporation, 2001. All rights reserved.
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Storing User Data

:

Regular table Partitioned
table
\g N T
N LHTH
N 3 -l-----
2 TH1l
N »\v E:”’
Index-organized
table Cluster
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Using Different Methods for Storing User Data
There are several methods for storing user data in an Oracle database:
* Regular tables
» Partitioned tables
* Index-organized tables
* Clustered tables

Note: Partitioned tables, index-organized tables, and clustered tables are covered in other
courses.

Regular Table

A regular table (generally referred to as a “table”) is the most commonly used form of storing
user data. This is the default table and is the main focus of discussion in this lesson. A
database administrator has very limited control over the distribution of rows in an unclustered
table. Rows can be stored in any order depending on the activity on the table.
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Using Different Methods for Storing User Data (continued)
Partitioned Table

A partitioned table enables the building of scalable applications. It has the following
characteristics:

» A partitioned table has one or more partitions, each of which stores rows that have been
partitioned using range partitioning, hash partitioning, composite partitioning, or list
partitioning.

» Each patrtition in a partitioned table is a segment and can be located in a different
tablespace.

» Partitions are useful for large tables that can be queried or manipulated using several
processes concurrently.

» Special commands are available to manage partitions within a table.
Index-Organized Table

An index-organized table is like a heap table with a primary key index on one or more of its
columns. However, instead of maintaining two separate storage spaces for the table and a B-
tree index, an index-organized table maintains a single B-tree containing the primary key of
the table and other column values. An overflow segment may exist due to the
PCTTHRESHOLI{alue being set and the result of longer row lengths requiring the overflow
area.

Index-organized tables provide fast key-based access to table data for queries involving exact
matches and range searches.

Also, storage requirements are reduced because key columns are not duplicated in the table
and index. The remaining non-key columns are stored in the index unless the index entry
becomes very large; in that case, the Oracle server provid@gERFLOWause to handle

the problem.
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Using Different Methods for Storing User Data (continued)
Clustered Table

A clustered table provides an optional method for storing table data. A cluster is made up of a
table or group of tables that share the same data blocks, which are grouped together because
they share common columns and are often used together.

Clusters have the following characteristics:

Clusters have eluster keywhich is used to identify the rows that need to be stored
together.

The cluster key can consist of one or more columns.
Tables in a cluster have columns that correspond to the cluster key.

Clustering is a mechanism that is transparent to the applications using the tables. Data
in a clustered table can be manipulated as though it were stored in a regular table.

Updating one of the columns in the cluster key may entail physically relocating the row.

The cluster key is independent of the primary key. The tables in a cluster can have a
primary key, which may be the cluster key or a different set of columns.

Clusters are usually created to improve performance. Random access to clustered data
may be faster, but full table scans on clustered tables are generally slower.

Clusters renormalize the physical storage of tables without affecting the logical
structure.
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Oracle Data Types

| Datatype |

User-defined

Built-in

| Scalar

Collection |

Relationship

- VARCHAR2(N),
NVARCHAR2(N)

| NUMBER(P,S)

— DATE

— TIMESTAMP

— RAW(N)

— BLOB, CLOB,
NCLOB, BFILE

11-6

— CHAR(N), NCHAR(N)

VARRAY

TABLE

— LONG, LONG RAW
. ROWID, UROWID

I— REF
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Oracle Built-in Data Types

The Oracle server provides several built-in data types to store scalar data, collections, and

relationships.
Scalar Data Types
Character Data

Character data can be stored as either fixed-length or variable-length strings in the database.

Fixed-length character data types, such as CHAR and NCHAR, are stored with padded
blanks. NCHAR is a Globalization Support data type that enables the storage of either fixed-
width or variable-width character sets. The maximum size is determined by the number of
bytes required to store one character, with an upper limit of 2,000 bytes per row. The default
is 1 character or 1 byte, depending on the character set.

Variable-length character data types use only the number of bytes needed to store the actual
column value, and can vary in size for each row, up to 4,000 bytes. VARCHAR?2 and

NVARCHAR?2 are examples of variable-length character data types.
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Oracle Built-in Data Types - Scalar Data Types (continued)

Numeric Data Numbers in an Oracle database are always stored as variable-length data.
They can store up to 38 significant digits. Numeric data types require:

— One byte for the exponent

— One byte for every two significant digits in the mantissa

— One byte for negative numbers if the number of significant digits is less than 38
bytes

DATE Data Type The Oracle server stores dates in fixed-length fields of seven bytes. An
Oracle DATE always includes the time.

TIMESTAMP Data Type This data type stores the date and time including fractional
seconds up to 9 decimal places. TIMESTAMP WITH TIME ZONE and TIMESTAMP
WITH LOCAL TIME ZONE can use time zones to factor items such as Daylight Savings
Time. TIMESTAMP and TIMESTAMP WITH LOCAL TIME ZONE can be used in
primary keys, TIMESTAMP WITH TIME ZONE can not.

RAW Data Type This data type enables the storage of small binary data. The Oracle server
does not perform character set conversion when RAW data is transmitted across machines in
a network or if RAW data is moved from one database to another using Oracle utilities. The
number of bytes needed to store the actual column value, and can vary in size for each row,
up to 2,000 bytes.

Long, Long Raw and Large Object (LOBs) Data Types
Oracle provides six data types for storing LOBSs:
* CLOB and LONG for large fixed-width character data
* NCLOB for large fixed-width national character set data
* BLOB and LONG RAW for storing unstructured data
» BFILE for storing unstructured data in operating system files

LONG and LONG RAW data types were previously used for unstructured data, such as
binary images, documents, or geographical information, and are primarily provided for
backward compatibility. These data types are superseded by the LOB data types. LOB data
types are distinct from LONG and LONG RAW, and they are not interchangeable. LOBs will
not support the LONG application programming interface (API), and vice versa.
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Oracle Built-in Data Types - Scalar Data Types (continued)

It is beneficial to discuss LOB functionality in comparison to the older types (LONG and
LONG RAW). Below, LONGs refers to LONG and LONG RAW, and LOBs refer to all LOB
data types.

LONG, LONG RAW LOB

Single column per table Multiple columns per table

Up to 2 gigabytes Up to 4 gigabytes

Data stored in-line Data stored in-line or out-of-line
No object type support Supports object types
Sequential access to chunk Random access to chunks

LOBs store a locator in the table and the data elsewhere, unless the size is less than the
maximum size for a VARCHAR?2 data type, which is 4,000 bytes; LONGs store all data in-
line. In addition, LOBs allow data to be stored in a separate segment and tablespace, or in a
host file.

LOBs support object type attributes (except NCLOBSs) and replication; LONGs do not.

LONGs are primarily stored as chained row pieces, with a row piece in one block pointing to
the next row piece stored in another block. Therefore, they need to be accessed sequentially.
In contrast, LOBs support random piece-wise access to the data through a file-like interface.

ROWID and UROWID Data Type

ROWID is a data type that can be queried along with other columns in a table. It has the
following characteristics:

* ROWID is a unique identifier for each row in the database.
 ROWID is not stored explicitly as a column value.

» Although the ROWID does not directly give the physical address of a row, it can be
used to locate the row.

» ROWID provides the fastest means of accessing a row in a table.
* ROWIDs are stored in indexes to specify rows with a given set of key values.

With release 8.1, the Oracle server provides a single datatype called the universal rowid or
UROWID. It supports rowids of foreign tables (non-Oracle tables) and can store all kinds of
rowids. For example: A UROWID datatype is required to store a ROWID for rows stored in
an I0T. The value of the parame@®MPATIBLE must be set to 8.1 or higher to use
UROWID.

DBA Fundamentals | 11-8



Oracle Built-in Data Types (continued)
Collections Data Types

Two types of collection data types are available to store data that is repetitive for a given row
in a table. Prior to Oracle8he Objects option was needed to define and use collections. A
brief discussion of these types follows.

Varying Arrays (VARRAY) Varying arrays are useful to store lists that contain a small
number of elements, such as phone numbers for a customer.

VARRAYS have the following characteristics:
* An array is an ordered set of data elements.
» All elements of a given array are of the same data type.

* Each element has an index, which is a number corresponding to the position of the
element in the array.

* The number of elements in an array determines the size of the array.

» The Oracle server allows arrays to be of variable size, which is why they are called
VARRAYSs, but the maximum size must be specified when declaring the array type.

Nested Tables Nested tables provide a means of defining a table as a column within a
table. They can be used to store sets that may have a large number of records such as number
of items in an order.

Nested tables generally have the following characteristics:
* A nested table is an unordered set of records or rows.
* The rows in a nested table have the same structure.

* Rows in a nested table are stored separate from the parent table with a pointer from the
corresponding row in the parent table.

» Storage characteristics for the nested table can be defined by the database administrator.
» There is no predetermined maximum size for a nested table.
Relationship Data Types (REFs)

Relationship types are used as pointers within the database. The use of these types requires
the Objects option. As an example, each item that is ordered could point to or reference a row
in the PRODUCT&ble, without having to store the product code.

Oracle User-Defined Data Types

The Oracle server allows a user to define abstract data types and use them within the
application.
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ROWID Format

Extended ROWID Format

000000 FFF BBBBBB RRR
Data object Relative file Block number Row number
number number

Restricted ROWID Format

BBBBBBBB . RRRR _ FFFF

Block humber Row number File number
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ROWID Format

An Extended ROWID needs 10 bytes of storage on disk and is displayed using 18 characters.
It consists of the following components:

» Data object numbeis assigned to each data object, such as table or index when it is
created, and it is unique within the database.

* Relative file numbeis unique to each file within a tablespace.
» Block numberepresents the position of the block, containing the row, within the file.
* Row numbeidentifies the position of the row directory slot in the block header.

Internally, the data object number needs 32 bits, the relative file number needs 10 bits, block
number needs 22 bits, and the row number needs 16 bits, adding up to a total of 80 bits or 10
bytes.

An extended ROWID is displayed using a base-64 encoding scheme, which uses six positions
for the data object number, three positions for the relative file number, six positions for the
block number, and three positions for the row number. The base-64 encoding scheme uses
characters “A-Z,” “a-z,” “0-9,” “+,” and “/"—a total of 64 characters, as in the example

below:
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SQL> SELECT department_id, rowid FROM hr.departments;
DEPARTMENT _ID ROWID

10 AAABQMAAFAAAAABAAA

20 AAABQMAAFAAAAAGAAB

30 AAABQMAAFAAAAABAAC

40 AAABQMAAFAAAAAGAAD

50 AAABQMAAFAAAAAGBAAE

60 AAABQMAAFAAAAAGAAF

In this example:
 AAABQM is the data object number.
* AAF is the relative file number.
* AAAAAG is the block number.
* AAA is the row number for the department with ID=10.
Restricted ROWID in Oracle7 and Earlier

Versions of Oracle prior to Oracle8 used the restricted ROWID format. A restricted ROWID
used only six bytes internally and did not contain the data object number. This format was
acceptable in Oracle7 or an earlier release because the file numbers were unique within a
database. Thus, earlier releases did not permit more than 1,022 data files. Now it is the limit
for a tablespace.

Even though Oracle8 removed this restriction by using tablespace-relative file numbers, the
restricted ROWID is still used in objects like nonpartitioned indexes on nonpartitioned tables
where all the index entries refer to rows within the same segment.

Locating a Row Using ROWID

Because a segment can only reside in one tablespace, using the data object number, the
Oracle server can determine the tablespace that contains a row.

The relative file number within the tablespace is used to locate the file, the block number is
used to locate the block containing the row, and the row number is used to locate the row
directory entry for the row.

The row directory entry can be used to locate the beginning of the row.
Thus, ROWID can be used to locate any row within a database.
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Structure of a Row

[ 1 Row header
[ Column length
% Column value
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Structure of a Row

Row data is stored in database blocks as variable-length records. Columns for a row are
generally stored in the order in which they are defined and any trislilithd. columns are not
stored. Note: A single byte for column length is required for non traNidgL columns.

Each row in a table may have a different number of columns. Each row in a table has:

* Arow header: Used to store the number of columns in the row, the chaining
information, and the row lock status

* Row data: For each column, the Oracle server stores the column length and value (One
byte is needed to store the column length if the column cannot exceed 250 bytes. A
column that can be longer needs three length bytes. The column value is stored
immediately following the column length bytes.)

Adjacent rows do not need any space between them. Each row in the block has a slot in the
row directory. The directory slot points to the beginning of the row.

Database block
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Creating a Table

CREATE TABLE hr.employees(
employee_id NUMBER(6),
first_ name VARCHARZ2(20),
last_name VARCHAR2(25)
email VARCHAR2(25)
phone_number VARCHARZ2(20)
hire_date DATE DEFAULT SYSDATE
job_id VARCHAR2(10)
salary NUMBER(8,2)
commission_pct NUMBER (2,2)
manager_id NUMBER(6)
department_id NUMBER(4)

);
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Create Table
The CREATE TABLEcommand is used to create relational tables or object tables.

Relational tableis the basic structure to hold user data.

Object table:is a table that uses an object type for a column definition. An object table is a
tale explicitly defined to hold object instance of a particular type.

Note: Object tables will not be covered within this lesson.
Creating Table Guidelines
* Place tables in separate tablespaces.
» Use locally-managed tables to avoid fragmentation.
The above table contains eleven columns and has been created as locally managed.

Note: Refer to thelracle9i SQL Referenaobcument for more information on the various
clauses and parameters that can be defined when usiGREWTE TABLEcommand.

To create a relational table in your own schema, you must haGRIBATE TABLESsystem
privilege. To create a table in another user's schema, you mustR&4ATE ANY TABLE
system privilege.

Note: Refer to theManaging Privilegedesson for details regarding granting privileges.
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Create Table (continued)
The example below creates a departments table as data dictionary managed.
CREATE TABLE hr.departments(
department_id NUMBER(4),
department_name VARCHARZ2(30),
manager_id NUMBER(6)
location_id NUMBER(4))

STORAGE(INITIAL 200K NEXT 200K
PCTINCREASE 0 MINEXTENTS 1 MAXEXTENTS 5)

TABLESPACE data;
The above syntax is a subset of GREATE TABLEclause.

STORAGE Clause

The STORAGECclause specifies storage characteristics for the table. The storage allocated
for the first extent is 200K. When a second extent is required it will be created at 200K also
defined by theNEXTvalue. When a third extent is required, it will be created at 200K
because thECTINCREASHhas been set to 0. The maximum amount of extents that can be
used is set at 5. With the minimum set to 1.

« MINEXTENTS: The minimum number of extents to be allocated.
« MAXEXTENTS: The maximum number of extents to be allocated.

* PCTINCREASE: The percent of increase in extent size after NEXT extent and
thereatfter.
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Create Table (continued)

Block Utilization Parameters can also be specified in the physical_attributes_clause for the
table.

» PCTFREE: Specifies the percentage of space in each data block of the table. The
value of PCTFREE must be a value from 0-99. A value of 0 means that the entire block
can be filled by inserts of new rows. The default value is 10. This value reserves 10%
of each block for updates to existing rows and allows inserts of new rows to fill a
maximum of 90% of each block.

» PCTUSED: Specifies the minimum percentage of used space that is maintained for
each data block of the table. A block becomes a candidate for row insertion when its
used space falls beloWnCTUSED. PCTUSED is specified as integer from 0-99 and
defaults to 40

The combination ofPCTFREE andPCTUSEDdetermines whether new rows will be
inserted into existing data blocks or into new bocks. The sum of these two must be

equal to or less than 100. These parameters are used to utilize space within a table more
efficiently.

Note: These block utilization parameters are deprecated with the Oracle9i feature
Automatic Segment-Space Management. Refer to the Storage Structures and
Relationship lesson for details regarding this feature.

* INITRANS: Specifies the initial number of transaction entries allocated within each
data block allocated to the table. This value can range from 1-255 and default to 1
INITRANS ensures that a minimum number of concurrent transaction can update the
block. In general, this value should not be changed from its default.

* MAXTRANS: Specifies the maximum number of concurrent transaction that can update

a data block allocated to the table. This limit does not apply to queries. The value can
range from 1-255 and the default is a function of the data block size.

TABLESPACECIause

The TABLESPACECclause specifies the tablespace where the table will be created. The

table in the example will reside within tdata tablespace. If you omEABLESPACE

then Oracle creates the object in the default tablespace of the owner of the schema containing
the table.

Note: Refer to theMlanaging Tablespacdaesson for more information regarding tablespaces.
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How to Create a Table Using Schema Manager
Launch Schema Manager from the Console.
1. Launch the Console
*  %oemapp console
* Choose to Launch standalone
Expand your working database from the databases folder
Expand Schema folder and select Table in the navigator tree
Select Object—>Create from the menu bar.
Choose Table in the list of objects, select the Use Wizard option, and click Create.

Enter your table information in the table wizard, such as table name, tablespace,
owner, columns, and data types and sizes. Click Finish.

7. Expand the Tables folder to verify that your table was created.

Alternatively, select an existing table from the navigator, and use Object—>Create
Like to create a new table with the same column and storage characteristics as an
existing table.

Other Options

While using Schema Manager, the user also has the option to let the tool
automatically define the storage and block utilization parameters based on an estimate
of the initial volume, the growth rate, and the DML activity on the table.

Note: You can also launch the Console from Windows NT Start menu

2 e
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Creating Temporary Tables

* Created using the GLOBAL TEMPORARdause

CREATE GLOBAL TEMPORARY TABLE
hr.employees_temp
AS SELECT * FROM hr.employees;

e Tables retain data only for the duration of a
transaction or session

* DML locks are not acquired on the data
e DMLs do not generate redo logs

e (Can create indexes, views, and triggers on
temporary tables
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Temporary Tables

Temporary tables can be created to hold session-private data that exists only for the duration
of a transaction or session.

The CREATE GLOBAL TEMPORARY TABLE&ommand creates a temporary table that can

be transaction specific or session specific. For transaction-specific temporary tables, data
exists for the duration of the transaction, while for session-specific temporary tables, data
exists for the duration of the session. Data in a session is private to the session. Each session
can only see and modify its own data. DML locks are not acquired on the data of the
temporary tables. The clauses that control the duration of the rows are:

* ON COMMIT DELETE ROWSo specify that rows are only visible within the
transaction

* ON COMMIT PRESERVE ROW® specify that rows are visible for the entire session

You can create indexes, views, and triggers on temporary tables and you can also use the
Export and Import utilities to export and import the definition of a temporary table. However,
no data is exported, even if you use R@W9Sption. The definition of a temporary table is
visible to all sessions.
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Creating a Table: Guidelines

* Place tables in separate tablespaces.

¢ Use locally-managed tablespaces to avoid
fragmentation.

e Use few standard extent sizes for tables to reduce
tablespace fragmentation.
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Guidelines for Creating a Table

Place tables in a separate tablespace—not in the tablespace that has undo segments, temporary
segments, and indexes.

Place tables in locally-managed tablespaces to avoid fragmentation.
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Changing Storage Parameters

ALTER TABLE hr.employees
PCTFREE 30

PCTUSED 50
STORAGE(NEXT 500K
MINEXTENTS 2
MAXEXTENTS 100);
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Changing Storage and Block Utilization Parameters

Some of the storage parameters and any of the block utilization parameters can be modified
by using theALTER TABLE command.

Syntax
ALTER TABLE [schema.]table
{[ storage-clause ]
[ INITRANS integer ]
[ MAXTRANS integer]}

The Effects of Changing Storage Parameters

The parameters that can be modified and the implications of the modifications are as follows:

« NEXT: When the Oracle server allocates another extent for the table, the new value
will be used. Subsequent extent sizes will increade@yINCREASE
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Effects of Changing Storage Parameters (continued)

* PCTINCREASE: A change irPCTINCREASEwiIll be registered in the data
dictionary. It will be used to recalculadEXTwhen the next extent is allocated by the
Oracle server. Consider a case where a table with two exteMtdENas=10Kand
PCTINCREASE=0. If PCTINCREASHSs changed to 100, the third extent to be
allocated will be 10K, the fourth extent will be 20K, the fifth extent will be 40K, and so
on.

* MINEXTENTS: The value oMINEXTENTScan be changed to any value that is less
than or equal to the current number of extents in the table. It will have no immediate
effect on the table, but will be used if the table is truncated.

* MAXEXTENTS: The value oMAXEXTENTS®an be set to any value equal to or
greater than the current number of extents for the table. The value can also be set to
UNLIMITED.

Restictions
* The value ofNITIAL cannot be modified for a table.

» The value oNEXTspecified will be rounded to a value that is a multiple of the block
size greater than or equal to the value specified.
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Using Oracle Enterprise Manager to Change Storage Parameters
Launch Schema Manager from the Console.
1. Launch the Console
*  %o0emapp console
* Choose to Launch standalone
Expand your working database from the databases folder
Expand Schema folder
Expand the Tables folder.
Expand the user name (or schema).
Select the table.

Modify the values in the Storage tab of the property sheet. Note that the minimum extents
and initial number of transactions cannot be modified using this method.

8. Click Apply.

N o ok wDd

Note: You can also launch the Console from Windows NT Start menu
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Manually Allocating Extents

ALTER TABLE hr.employees
ALLOCATE EXTENT(SIZE 500K
DATAFILE ‘/DISK3/DATA01.DBF);
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Manually Allocating Extents
Extents may need to be allocated manually:
» To control the distribution of extents of a table across files
» Before loading data in bulk to avoid dynamic extension of tables
Syntax
Use the following command to allocate an extent to a table:
ALTER TABLE [schema.]table
ALLOCATE EXTENT [ ([SIZE integer [K|M]]
[ DATAFILE ‘filename’]) ]

If SIZE is omitted, the Oracle server will use tiEXT_EXTENTize fromDBA_TABLES
to allocate the extent.

The file specified in th®ATAFILE clause must belong to the tablespace that the table
belongs to. Otherwise, the statement will generate an error. If the DATAFILE clause is not
used, the Oracle server will allocate the extent in one of the files in the tablespace containing
the table.

Note: The NEXT_EXTENTvalue inDBA_TABLESWiIll not be affected by manual extent
allocation. The Oracle server will not recalculate the size of the next extent when this
command is executed.
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Nonpartitioned Table Reorganization

ALTER TABLE hr.employees
MOVE TABLESPACE datal;

* Moves data into a new segment while preserving
indexes, constraints, privileges, and so on the
table

* Is being used to move a table to a different
tablespace or reorganize extents
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Relocating or Reorganizing a Table

A nonpartitioned table can be moved without having to run the Export or Import utility. In
addition, it allows the storage parameters to be changed. This is useful when:

* Moving a table from one tablespace to another

» Reorganizing the table to eliminate row migration
After moving a table you will have to rebuild the indexes to avoid the following error:
SQL> select * from employee where id=23;
select * from employee where id=23

*

ERROR at line 1:

ORA-01502: index 'SUMMIT.EMPLOYEE_ID_PK' or partition of such
index is in unusable state
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Truncating a Table

TRUNCATE TABLE hr.employees;

* Truncating a table deletes all rows in a table and
releases used space.

e Corresponding indexes are truncated.

‘ 11-24 Copyright © Oracle Corporation, 2001. All rights reserved.

Truncating a Table
Syntax
TRUNCATE TABLE [schema.] table

[{DROP | REUSE} STORAGE]
The effects of using this command are as follows:
» All rows in the table are deleted.

* No undo data is generated and the command commits implicitly beTRUHSCATE
TABLEis a DDL command.

» Corresponding indexes are also truncated.
* Atable that is being referenced by a foreign key cannot be truncated.
» The delete triggers do not fire when this command is used.
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Using Oracle Enterprise Manager to Drop a Table
1. Use Schema Manager.

Expand the Tables folder.

Expand the user name (or schema).

Select the table.

Select Object—>Remove.

Select Yes in the dialog box.

2 e

DBA Fundamentals | 11-25



Dropping a Table

DROP TABLE hr.department
CASCADE CONSTRAINTS;
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Dropping a Table

A table may be dropped if it is no longer needed or if it is to be reorganized.
Syntax

Use the following command to drop a table:
DROP TABLE [schema.] table

[CASCADE CONSTRAINTS]

When a table is dropped, the extents used by the table are released. If they are contiguous,
they may be coalesced either automatically or manually at a later stage.

The CASCADE CONSTRAINTS8ption is necessary if the table is the parent table in a
foreign key relationship.

Note: Refer to the Maintaining Data Integrity lesson for details regaldih§CADE
CONSTRAINTS
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Dropping a Column

Removing a column from a table:

ALTER TABLE hr.employees
DROP COLUMN comments
CASCADE CONSTRAINTS CHECKPOINT 1000;

* Removes the column length and data from each
row, freeing space in the data block

e Dropping a column in a large table takes a
considerable amount of time
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Removing a Column From a Table

The Oracle server enables you to drop columns from rows in a table. Dropping columns
cleans unused and potentially space-demanding columns without having to export or import
data, and recreate indexes and constraints.

Dropping a column can take a significant amount of time because all the data for the column
is deleted from the table.

Before OracleB it was not possible to drop a column from a table.
Using a Checkpoint When Dropping a Column

Dropping a column can be time consuming and require a large amount of undo space. While
dropping columns from large tables, checkpoints can be specified to minimize the use of
undo space. In the example in the slide, a checkpoint occurs every 1,000 rows. The table is
markedINVALID until the operation completes. If the instance fails during the operation,

the table remaindNVALID on start up, and the operation will have to be completed.

Use the following statement to resume an interrupted drop operation:
ALTER TABLE hr.employees

DROP COLUMNS CONTINUE;
Use of this will generate an error if the table is MALID state.
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Using the UNUSED Option

e Mark a column as unused

ALTER TABLE hr.employees
SET UNUSED COLUMN comments CASCADE CONSTRAINTS;

* Drop unused columns

ALTER TABLE hr.employees
DROP UNUSED COLUMNS CHECKPOINT 1000;

e Continue to drop column operation

ALTER TABLE hr.employees
DROP COLUMNS CONTINUE CHECKPOINT 1000;
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Marking a Column as Unused

Instead of removing a column from a table, the column can be marked as unused and then
removed later. This has the advantage of being relatively quick, as it does not reclaim the

disk space because the data is not removed. Columns marked as unused can be removed at a
later time from the table when there is less activity on the system.

Unused columns act as if they are not part of the table. Queries cannot see data from unused
columns. In addition, the names and data types of those columns are not displayed when a
DESCRIBEcommand is executed. A user can add a new column with the same name as an

unused column.

An example of setting a column to unused before dropping it would be if you want to drop
two columns in the same table. When dropping two columns all rows in the table are updated
twice, by setting the columns to unused and then drop the columns the rows will only be
updated once.
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Identifying Tables with Unused Columns

To identify tables with unused columns, you can query the BB UNUSED_COL_TABS
It obtains the names of tables that have unused columns and the number of columns that are
marked unused in them. The following query shows that the EABRLOYEE®wned byHR

has one unused column:
SELECT * FROM dba_unused_col_tabs;

OWNER TABLE_NAME  COUNT

HR EMPLOYEES 1

To identify tables that have partially complef@B@OP COLUMMNperations the
DBA_PARTIAL_DROP_TABS view can be queried.

SELECT * FROM dba_partial_drop_tabs;

OWNER TABLE_NAME  COUNT

no rows selected

Restrictions on Dropping a Column
You cannot do the following:

» Drop a column from an object type table
» Drop columns from nested tables
» Drop all columns in a table
» Drop a partitioning key column
» Drop a column from tables owned BY'S
» Drop a parent key column
» Drop a column from an index-organized table if the column is a primary key

* A LONGor LONG RAWolumn that is unused but not dropped will prevent an add of a
LONGor LONG RAWolumn to the table. (Even though a describe of the table appears
to show ndLONGor LONG RAWolumn.
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Obtaining Table Information

Information about tables can be obtained by querying
the data dictionary.

e DBA_TABLES
e DBA_OBJECTS
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Obtaining Table Information

Information about tables can be obtained from the data dictionary. To obtain the data object
number and the location of the table header for all tables ownd& hyse the following
query:

SELECT table_name FROM dba_tables WHERE owner = 'HR’;

TABLE_NAME

COUNTRIES
DEPARTMENTS
DEPARTMENTS_HIST
EMPLOYEES
EMPLOYEES_HIST
JOBS

JOB_HISTORY
LOCATIONS
REGIONS
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Obtaining Data Dictionary Information (continued)

SQL> select object_name, created
2 from DBA_OBJECTS
3 where object_name like 'EMPLOYEES'
4 and owner = 'HR';

OBJECT_NAME CREATED

EMPLOYEES 16-APR-01
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Quick Reference

Context

Reference

Initialization parameters

DB_BLOCK_SIZE

Dynamic initialization parameters

DB_FILE_MULTIBLOCK_READ_COUNT

Dynamic performance views

None

Data dictionary views

DBA_TABLES
DBA_SEGMENTS
DBA_OBJECTS
DBA_EXTENTS

Commands

CREATE TABLE

CREATE GLOBAL TEMPORARY TABLE
ALTER TABLE ... STORAGE

ALTER TABLE ... PCTFREE ... PCTUSED
ALTER TABLE ... ALLOCATE EXTENT
ALTER TABLE ... DEALLOCATE UNUSED
TRUNCATE TABLE

DROP TABLE

ALTER TABLE ... DROP COLUMN

ALTER TABLE ... SET UNUSED COLUMN
ALTER TABLE ... DROP UNUSED COLUMNS
ALTER TABLE ... DROP COLUMNS
CONTINUE
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Summary

In this lesson, you should have learned how to:

¢ Distinguish between an extended versus a
restricted ROWID

* OQutline the structure of a row

e Create regular and temporary tables

* Manage storage structures within a table
* Reorganize, truncate, drop a table

* Drop a column within a table
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Practice 11 Overview

This practice covers the following topics:
e Creating a table

* View, mark as unused, and drop columns within a
table

* Allocate extents manually
* Truncate atable
¢ Obtaining table information
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Practice 11: Managing Tables

1 Create the following tables as u§&¥STEMor an order entry system that you are
implementing now. The tables and the columns are shown below:

Table Column Data Type and Size

CUSTOMERS| CUST_CODE VARCHAR2(3)
NAME VARCHAR2(50)
REGION VARCHAR2(5)

ORDERS ORD_ID NUMBER(3)
ORD_DATE DATE
CUST_CODE VARCHAR2(3)
DATE_OF_DELY| DATE

You have been informed that in the taBIRDER Srows will be inserted without a
value forDATE_OF_DELYand it will be updated when the order is fulfilled. Use
tablespac®& SERS You can use the default storage settings.

2 Runthe scriptabll 02.sgl  to insert rows into the tables.

3 Find which files and blocks contain the rows for the orders table.
Hint: Query data dictionary vieWBA EXTENTS

4 Check the number of extents used by the tQIROERS

5 Allocate an extent manually, with default size, for the t&iiRDER%nNnd confirm
that the extent has been added as specified.

6 Create another tabl®@RDERS2s copy of th©ORDER$able, but with
MINEXTENTS=10 Verify that the table has been created
with the specified number of extents.

7 Truncate tabl©RDERSvithout releasing space and check the number of extents to
verify extents have not been deallocated.

8 Truncate th@©ORDERS2able, releasing space. How many extents does the table have
now?

9 Runthe scriptabl1l 09.sgl  toinsert some rows into tli@RDERS2able.
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Practice 11: Managing Tables

10 View the columns for th©@RDERS2able. Then mark thBATE_OF_DELYolumn
asUNUSED View the columns for th®@RDERS2able again. What happens?

11 Drop the unused coluniDATE_OF_DELY

12 Drop theORDERSZ2able.
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