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CHAPTER 1 COURSE INTRODUCTION

CHAPTER 1 - COURSE INTRODUCTION
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ORACLE 10G DATABASE ADMINISTRATION

COURSE OBJECTIVES

Create an Oracle Database using the Oracle Database Creation Assistant.
Manage an Oracle Database.

Configure various database structures.

Set up database and user security.

Add and administer users.

I S S

Monitor and tune main server areas.
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ORACLE 10G DATABASE ADMINISTRATION

COURSE OVERVIEW

%  Audience: Database administrators, application developers, and system
administrators.

%  Prerequidites: Introduction to Oracle 10g or at least six months working in
an Oracle technical environment. An understanding of relational database
concepts, SQL, and PL/SQL programming skills are required. A solid
understanding of Oracle schemais recommended.

3% Classroom Environment:

» A workstation per student.
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CHAPTER 1

COURSE INTRODUCTION

USING THE WORKBOOK

Thisworkbook designisbased on apage-pair, consisting of aTopic page and a Support page. When you
lay theworkbook openflat, the Topic pageison theleft and the Support pageisontheright. The Topic
page containsthe pointsto bediscussed in class. The Support page has code examples, diagrams, screen
shotsand additional information. Hands On sectionsprovide opportunitiesfor practical application of key
concepts. Try It and Investigate sectionshelp direct individual discovery.

In addition, thereisan index for quick look-up. Printed |ab solutionsarein the back of the book aswell as

on-lineif you need alittle help.

The Topic page provides
the main topics for
classroom discussion.

The Support page has
additional information,
examples and suggestions.

JAVA SERVLETS

THE SERVLET LIFE CYCLE

#  The servlet container controls the life cycle of the servlet.

> ‘When the first request is received, the container loads the servlet class

Topics are organized into
first (3¢), second (>») and
third (=) level points.

bntainer uses a separate thread to call

he container calls the destroy ()

As with Java’s finalize () method, don’t count on this being
called.

* Override one of the init () methods for one-time initializations, instead of
using a constructor.

> The simplest form takes no parameters.
public void init () {...}

> If you need to know container-specific configuration information, use
the other version.

public void init (ServletConfig config) {...

‘Whenever you use the ServletConfig approach, always call the
superclass method, which performs additional initializations.

super.init (config) ;

along with the current date:

Today.java

private Date bornOm;
public void service(ServletRequest
ServletResponse response) throws

{

Callout boxes point out \viet was born on * + bornon.tostring());

s " + today.

important parts of the
example code.

public class Today extends GenericServlet {

request,

=] called when the servietis

CHAPTER 2 SERVLET BAsIcs
Code examples areina
Hands On: .
e fixed font and shaded. The
Addan init ) methodtoyour Zamseriernainiia] — ON-liNe file name is listed

above the shaded area.

ServletException, IOException

tostring());

The init () methodis

loaded into the container.

Page 16 Rev2.00

Pages are numbered
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the book, making lookup
easy.
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CHAPTER 1 COURSE INTRODUCTION

If you haven't done so before, now isthe timeto immerse yourself in the Oracle Database Online
Documentation. You may havereceived thison CD-ROM with your Oracledistribution. If not, you can
accessit onlineat Oracle'sweb site. You can a so download the complete set and install it locally on your
systemfor quick access.

Aneasy way tofinditisto go to:

http://tahiti.oracle.com/

Find the documentation for your version of Oracle.

If you have web access in the classroom, open abrowser now and find the Oracle Database Online
Documentation. Set abrowser bookmark, and haveit at hand throughout thisclass.
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CHAPTER 2

OVERVIEW OF ORACLE DATABASE

CHAPTER 2 - OVERVIEW OF ORACLE DATABASE

/

OBJECTIVES

%  Specify the location of your Oracle
database software installation.

%  ldentify the processes that make up the
Oracle instance.

%  ldentify the files that comprise your
Oracle database.

%  Explain the basic storage allocation
scheme used in Oracle datafiles.

%  Explain the architecture and basic
operation of the Oracle database system.

%  Appropriately usethe SYSand SYSTEM
accounts.

© 2011 ITCourseware, LLC Rev 1.3.2
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ORACLE 10G DATABASE ADMINISTRATION

ORACLE_HOME AND ORACLE_SID

*

When you install the Oracle Database software, the software isinstalled in one
directory, the Oracle Home directory, with many subdirectories.

»  Just about every Oracle Database program you run needs to know the
location of this directory, under which are configuration files, error-
message files, program libraries, etc.

»  The Oracle Home directory istypically located under a parent directory

called the Oracle Base directory, under which other versions of Oracle
Database, or Oracle non-database products may also be be installed.

> Each version of Oracle Database software you install on a host hasits
own Oracle Home.

> On UNIX/Linux, set the Oracle Home location in your
ORACLE_HOME environment variable, where programs you run will
referenceit.

Each database on a host must be given a unique name or system identifier.
»  Thesystemidentifier is called the SD or Oracle SD.

> On UNIX/Linux, set the SID inthe ORACLE_SID environment
variable.

On Windows, Oracle applications find the ORACLE_HOME and
ORACLE_SID in Windows Registry values created when you install Oracle
(for ORACLE_HOME) or create a database (for ORACLE_SID).

Both Windows and UNIX use a PATH environment variable to locate programs
you run.

»  Thebhin/ directory under ORACLE_HOME should bein your PATH.

Page 22
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CHAPTER 2 OVERVIEW OF ORACLE DATABASE

The Oracle Home directory has many important subdirectories, including:

Subdirectory Contents

bin The executable programs

demo Scripts to set up demo schema objects (the demo directory is only loaded if you
specify it during installation, so this may or may not actually havefilesin it)

lib The shared library files other programs use

dbs Parameter and password files (UNIX/Linux)

database Parameter and password files (Windows)

networ k The network component and configuration files

rdbms Database setup scripts

sglplus SQL * Plus component and configuration files

When you install Oracle on Windows, the % ORACLE_HOME% environment variableis
automatically set up for you. In UNIX and Linux environments, the SORACLE_HOME
environment variable will need to be configured manually for your session. You can optionally set
this parameter in your .cshrc, .login, or .profile files, depending on your UNIX/Linux shell.

ORACLE_HOME=/u0l/app/oracle/product/10.1.0/db_1
export ORACLE_HOME

The PATH environment variable lets your command line sessions find executable programs without
requiring you to type the directory path. If you install Oracle on Windows, the PATH environment
variable has the %6ORACLE_HOME%\bin directory automatically added to it. In UNIX and Linux
environments, you will have to make this modification yourself:

PATH=$PATH: SORACLE_HOME/bin

The Oracle Base directory is part of the Optimal Flexible Architecture (OFA) system. OFA isa
methodology designed for maintaining separation between multiple Oracle versions and products.
On UNIX/Linux, while not required, the location of the Oracle Base directory is usually set in the
envoronment variable ORACLE_BASE.

For some UNIX/Linux systems, theLD_LIBRARY_PATH environment variable should include the
lib/ subdirectory under ORACLE_HOME.
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THE ORACLE DATABASE VS. THE ORACLE INSTANCE

% A working Oracle system consists of two major components. a database and an
Instance.
% A collection of physical files makes up the Oracle database.
»  Thesefilesinclude:
. Datafiles
. Redo log files
. Control file
»  Additional files, which are critical to running your Oracle server include:
. Parameter file
. Password file
. Network configuration files
%  Thecallection of running background processes and allocated memory makes
up an Oracle instance.
»  Aninstance must be started to permit access to the database files.
»  Aninstance manages one and only one database.
> It is possible for more than one instance to access the same database in a
clustered environment, running Oracle's Real Application Clusters (RAC)
software.
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When you start an instance, Oracle will allocate memory to be shared by all Oracle processes and
users. Oracle will also start various processes that manage and control the database. When you shut
down the instance, the allocated memory and processes will cease to exist on the server, but the
database files will still remain.

Hands On:

At this point, if you do not already have a database on your classroom system, your instructor might
want to walk you through creating one using the DBCA right now. For the remainder of the course,
you will use the database you create here.

© 2011 ITCourseware, LLC Rev 1.3.2 Page 25
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INSTANCE MEMORY STRUCTURES

%  The System Global Area (SGA) is an area of shared memory accessed by all
database users.

> Each instance has its own SGA.

»  The SGA isalocated at instance startup and terminated at instance
shutdown.

»  The SGA is broken down into different memory areas, including:

The Buffer Cache
The Redo Log Buffer
The Shared Pool

Additional optional areas (e.g. Large Pool, Java Pool)
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CHAPTER 2 OVERVIEW OF ORACLE DATABASE

Allocating too much memory for the SGA can cause poor performance if it forces the server host to
perform memory page swapping. Allocating too little memory for the SGA can cause poor instance
performance aswell. It isimportant to find a good balance for your SGA allocation. Oracle's default
recommendation isto assign less than 40% of system RAM.

There are multiple areas in the SGA. Each component of the SGA performs a specific function. The
components of the SGA include:

SGA Component Function
Memory access is quicker than access from disk. If data has been accessed
Buffer Cache multiple times, then it is beneifical to place that data in a cache for quicker future
access.

As transactions meke data modifications, a record of those changes are written

Redo Log Buifer to this buffer for quick transaction logging.

The Shared Pool contains subcomponents to help manage SQL statements and

ed Pool a cache for the Data Dictionary objects.
Java Pool Manages Java stored procedures.
Large Pool Used for moving large blocks of data around the system.
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BACKGROUND PROCESSES

%  When theinstance starts, a number of background processes, each having a
specific task, are also started.

> On Windows, these run as threads within a single process.

%  Some background processes are required, and the instance will terminate if they
are not running.

> Required background processes include:

. Database Writer (DBWn)

. System Monitor (SMON)

. Process Monitor (PMON)

. Log Writer (LGWR)

. Checkpoint Process (CKPT)

%  Some background processes are optional, such as:

. Manageability Monitor (MMON)
. Memory Manager (MMAN)

. Archiver Processes (ARCn)

. Queue Monitor Processes (QMNN)
. Recoverer (RECO)

> If an optional processis not running, the instance can remain up, but
functionality may be lost.

Page 28 Rev 1.3.2 © 2011 ITCourseware, LLC



CHAPTER 2

OVERVIEW OF ORACLE DATABASE

The Oracle database has alot of activity going on behind the scenes. Most database users are not
even aware that these processes exist. The required background processes are:

Process

Function

System Monitor (SMON)

Monitors the instance. Performs instance recovery on startup if needed.
Cleans up temporary segments no longer needed, and coalesces free space.

Process Monitor (PMON)

Monitors users sessions. Cleans up after a session if it abnormally
terminates.

Log Writer (LGWR)

Writes redo log entries from the Log Buffer cache to the online redo log
files.

Database Writer (DBWN)

Writes dirty buffers from the Buffer Cache to the datafiles. CKPT can
prompt DBWn to begin writing. There can be muitiple processes to handle
a high 1/0O load.

Checkpoint Process

Performs a database checkpoint. On a checkpoirt, all dirty buffers are
written to disk. The datafiles are modified to include the time of the last

(CKPT) checkpoairt in the datafile header.
Recoverer Process Recovers from failed transactions involving more than one instance, in a
(RECO) distributed environmen.

Other background processes are optional. You must configure the database specifically to start the
optional background processes.

Process

Function

Job Queue Processes (Jnnn

) Manages scheduled jobs within the database.

Coordinator Job Queue (CJQn) The coordinator, or boss, of the Jnnn processes.

Archiver Processes (ARCn)

Responsible for archiving the contents of an online redo log.

Queue Monitor Processes (QMNN) | Used to manage Oracle's Advanced Queueing

Memory Manager (MMAN) Manages the automatic sizing of SGA componernts.

Recovery Writer (RVWR)

Responsible for writing flashback logs.

M anageability Monitor (MMON)

Writes statistics required by the Autometic Workload Repository
(AWR) on a regular basis.

Change Tracking Writer (CTWR)

Writes block-level change tracking informetion used for Recovery
Manager's incremental backups.
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SERVER PROCESSES

*

When a user application connects to Oracle, a process must run on the server to
perform the database work for that application.

The server process carries out two basic functions for the user that is connected
to the database:

> Parse and execute a user's SQL statements.
> Fetch data from the datafiles if the data is not found in the Buffer Cache.

The server process also allocates a portion of memory called the Program
Global Area (PGA), containing such elements as.

. SQL work areas
. Session memory
. Cursors

Each server process has its own PGA inaccessible by other server processes.

»  ThePGA istypically alocated at session startup and terminated when the
session ends; PGA size will change automatically as the requirements of
the server process change.

Oracle supports two types of server process. Dedicated Server processes and
Shared Server processes.

»  With Dedicated Server processes (the default configuration), each
connected client has its own server process.

> In a Shared Server process, users share a pool of processes.

. The shared server process configuration is used when you need to
support a high number of concurrent users.

= The information in the PGA is not shared between database users,
and will be cached in the Large Pooal.
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Out of the box, the Oracle instance is configured to run with dedicated server processes. In dedicated
server mode, there is a one-to-one correspondence between each user's connection and a server
process. The server process is started by Oracle in response to a user process connection. Each user's
server process will have its own PGA.

If you have avery large number of concurrent users, then the allocation of each PGA can lead to a
very large amount of memory allocated for those user's sessions. Such alarge allocation of total
PGA can quickly exceed total physica memory (RAM) in the database server. To aleviate the
problem, you can configure the Oracle database to run with shared server processes. With a shared
server configuration, a pool of server processes is created. Severa sessions will share the same
server process. They will share the same PGA. But each session will only be able to see its own
information in that PGA.

Parsing is the procedure performed by Oralce to analyze a SQL statement and determine an optimum
execution plan.

Background processes also have their own PGA memory regions.
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DATAFILES

%  Datafiles hold the permanent contents of the Oracle database.
%  The Oracle datafileis like other physical files on your database server.
> Oracle datafiles are binary files.
> Other software should not modify the contents of the Oracle datafiles.

%  When theinstance is stopped normally, the datafiles are the persistent
mechanism that stores the current state of your data.

% A session's server processisresponsible for reading data blocks from the
datafiles into the buffer cache.

%  The Database Writer process (DBWhn) is responsible for writing changed data
from the SGA Buffer Cache to the datafiles.

»  TheDBWn operatesin a"lazy" style, writing only modified blocks that
haven't been recently used.

»  The DBWn writes changed data to the datafiles in batches, not
immediately after each has been modified.
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Remember that the database is the collection of datafiles, control files, and online redo log files.

When the instance is running, data lives in memory, in the cache structures. Users access the datain
the cache, not directly from the datafiles.

When a user requests data, and that datais not in any of the buffer caches, the user's server process
reads the data from the datafile into the buffer cache. At this point, the user can access the data. The
user never directly accesses the datafile, but the user's server process does read the data from the
datéfile.

The Database Writer does as little work as possible, while remaining constent to its purpose of
ensuring that changes to data blocks are permanently saved.

© 2011 ITCourseware, LLC Rev 1.3.2 Page 33



ORACLE 10G DATABASE ADMINISTRATION

BLOCKS, EXTENTS, AND SEGMENTS

%  AnOracle block isthe smallest unit of physical storage.
> Each block is a physically contiguous range of disk sectors.
%  Anextent isacontiguous allocation of data blocks.
%  Any database object that requires physical storageis called a segment.

> Database objects that do not require physical storage are simply called
objects.

% A segment ismade of at least one extent, which in turn, is made of at least one
block.

% A block can belong to one and only one extent.

%  Anextent can belong to one and only one segment.

%  When asegment is created, at least one extent is allocated.
»  Thisfirst extent is called theinitial extent.

> Subsequent extents are called next extents.
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The database block is either 2K, 4K, 8K, 16K, or 32K in size. The default size for 10g is 8K. The
space for the block must be physically contiguous, or adjoining, on the disk unit. You cannot have a
block that is split into more than one piece. Since the block is the smallest unit of storage, it isalso
the smallest unit of I/O the database performs. For instance, if the block is 4K in size, then one read
or write operation that the database performs will read or write in 4K chunks.

An extent is a contiguous allocation of blocks for an object in the database. If you request a 64K
extent and the block size is 4K, then the database must find 16 blocks, al physically adjacent to each
other. Just like a block cannot be split into more than one piece, the extent cannot be split into more
than one piece.

Extent 1
Blockl1 Block3 Block4 Block5

Extent 2
Block6 Block9

A segment is any database object that requires physical storage:

Tables

Partitions of a Table
Indexes

Partitions of an Index
Clusters

Materialized Views
Materialized View Logs

Internal storage also utilizes the segment concept, including:

= Undo Segments
» Rollback Segments
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CONTROL FILES

%  Thecontrol fileisasmall binary file containing information about the database:
. The database name
. The names and locations of all datafiles and online redo logs
. Database state information
%  Thecontrol fileisthe master file of the database.
»  Without the control file, you will not be able to start the instance.

> If the control fileislost, an open instance will crash.

%  Normally, we have Oracle multiplex the control file: maintain multiple, identical
copies of the samefile.

»  Themultiplexed copies should reside on different disk volumes for safety
and security.

> If some failure occurs on one disk unit which compromises one control
file, one of the multiplexed copies can be used to restore the bad control
file.
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Your database control file contains:

* The database name

= Namesof all tablespaces and their datafiles

= Log history

= Database creation date

= Names and locations of al datafiles and online redo logs
= Log archive history

= Checkpoint information

= Current log sequence number

= RMAN backup sets and pieces

The control file should be multiplexed in all of your databases. The multiplexed copies of the control
file should reside on separate disk volumes. If you lose a disk volume, you do not lose your
complete control file information because you have another copy elsewhere.

Disk mirroring is not a substitute for multiplexing. With disk mirroring, the OS maintains duplicate
copies, but all actions on one copy are performed on the mirror copy, as well. For instance, if a
System Administrator accidentally deletes a control file, the mirrored copy is deleted. Oracle
maintains identical copies of amultiplexed file, but, to the OS, the files are two distinctly different
files.

Multiplexed control files should be used even when the primary storage uses Oracl€e's "software
RAID" architecture called Automatic Storage Management (ASM).
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REDO LOGS

%  The Oracle database maintains arecord of all transactions called the redo log.
%  Redo isthe main recovery mechanism.
> If the instance crashes before modified data blocks have been written
back to their datafiles, Oracle automatically recovers the lost changes by
reading the redo log.
> If afailure occursto adatafile, you can restore the datafile from a backup
and use the redo information to reapply, or redo, the transactions that
have occurred since the backup was taken.

%  Redo records areinitially written to amemory structure called the redo buffer.

»  ThelLog Writer (LGWR) process is responsible for writing the contents
of the redo buffer to the online redo log files.
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Whenever a transaction commits, the redo records must be written to the online redo log files. A
commit is not complete until the redo information has been written to the online redo log files.
Notice that a commit does not have to write to the database datafiles to complete.

Just as with control files, you should multiplex your online redo log files. To multiplex aredo log
file, you create a group with multiple members. Multiplexing will safeguard you in case you lose
one member of the group: you still have the redo records in another member of the group.
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THE ORACLE ARCHITECTURE

*

Now that we have seen the memory components, files, and processes, let's put it
all together to see how it works.

>

>

A user connects to the instance; a server process starts and alocates its
PGA.

The user issues a query; the server process checks the Shared Pool to see
if the query has previously been issued.

. If not, it parses, compiles, and caches the query in the Shared Pool.

The server process executes the query, which requests data not in the
Buffer Cache.

. The server process reads the blocks containing the data from the
datafilesinto the Buffer Cache.

The user issues a DML statement; the server process copies the blocks
containing the data to the buffer cache (if they aren't already there), aswell as
blocks from an undo segment.

>
>

The current state of the recordsisfirst written to the undo blocks.

Redo records of the changes and of the undo information are written to
the redo buffer.

The changes are appliced to the block in the buffer cache.

Frequently, the redo log writer process (LGWR) writes the redo records
to the online redo log files.

Separately, the checkpoint process (CKPT) performs a checkpoint.

. This prompts the database writer process (DBWn) to write the
changed data blocks in the buffer cache back to the datafiles.

. The checkpoint process modifies the control filesto record that a
checkpoint has occurred, and updates the datafile headers.
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User
Application

Server
Process

SGA
Shared
Pool
Buffer
Cache )
Redo Log

l \ Y,
Control
Files

[/

Datafiles

Redo Log
Files
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SYS AND SYSTEM USERS

%  Two privileged users are created when the database is created: SY S and
SYSTEM.

%  The SY Suser owns the Data Dictionary where the structural control
information in the database is stored.

> Only the Database Administrator should have the password for the SY S
uSer.

»  Whilethe SY S user can perform all database administration functions,
the DBA should use a different account for administrative tasks.

> In order to acquire SY S privileges, the keywords AS SY SDBA must be
appended to the login connection string.

3% Usethe SYSTEM account for most administration tasks.

»  Thisdoes not preclude you from creating other users for administration
tasks, including privileged operations usually requiring SY S privilege.
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Oracle Command Tools for DBAS

Oracle 10g isinstalled with SQL* Plus, an interactive SQL entry program. To connect to a database,
provide an argument as:
user/password@SID

On Windows systems, SQL* Plus has both character and graphical versions.

All database administration commands can be executed by issuing the appropriate SQL commands
through SQL* Plus.

Oracle 10g is also installed with an optional browser-based management console, Oracle Enterprise
Manager (OEM).
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LABS

(1) If you don't aready have your own database for use in this class, use the DBCA to create a
new database. Y ou will use this database for the remainder of the class. Please refer to
Appendix C and the online documentation.

(2] When you create your database, specify a password for the SYSand SYSTEM usersin the
DBCA wizard. Using that password, connect to your database for the first time as SY Sand as
SYSTEM.

sglplus /nolog
connect sys/password as sysdba
connect system/password

Note:
When you connect as SY'S, you are required to connect with the SY SDBA or SY SQUERY privilege.
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CHAPTER 8 - DATAFILES AND TABLESPACES

e B
OBJECTIVES

%  Describe the purpose and use of a
tablespace and its datafiles.

%  Describe the different types of tablespaces
and discuss when they will be used.

%  Create sample datafiles and tablespaces.
%  Effectively administer tablespaces

including dropping, renaming, and
changingtheir avail ability.
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DATAFILES OVERVIEW

%  Datafilesarethe physical structures that hold the contents of the Oracle
database.

»  Whentheinstanceis stopped normally, the datafiles are the persistent
mechanism that stores your data.

%  Thedatafilesfor an Oracle database have the following properties:
> Every Oracle 10g database has at |east two datafiles.
> Every pre-10g database has at |east one datafile.
»  Atypica database has many datafiles.
» A datafile can be associated with only one Oracle database.

%  Oneor more Database Writer processes (DBWn) are responsible for writing
changed datato the datafiles.

> For efficient database operations, changed datais not written to the
datafilesimmediately.

. Changed datais written to the datafiles when a checkpoint occurs
or when the database is stopped normally.

> In the event of an instancefailure, theinformation in the onlineredo logsis
used to reconstruct committed transactions whose changes were not
written to the datafiles by the DBWn processes.

% A session'sserver processisresponsible for reading datafrom the datafiles.

> Datathat isread is stored in the instance's Buffer Cache.
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The Oracledatafilesare binary filesthat comprise most of the disk space requirementsof your Oracle
database. Other software should not modify the contents of the Oracle datafiles.

Though it isnot normally possible for two databases to share the same datefile, it is possible for
multiple instances to access the same database. Remember that the database is the collection of
datafiles, control files, and online redo log files. Theinstance isthe collection of memory structures
and processes. In order for multiple instances to use the same database, you must be running Oracle's
Real Application Clusters (RAC). RAC isused for high availability and high performance.

Theuser processnever directly accessesthe datafile. When auser requests data, and that dataisnot in any
of the buffer caches, the user's server processreadsthe datafrom the datafileinto the Buffer Cache. At this
point, the user can accessthe data.

While DBWn writes changed datato the datafiles, if the datawas not changed then there woul d be no need
to modify that datain the datafile. The DBWn writes changed datato the datafilesin batches, rather than
immediately after achangeismade. Whenever the database performsacheckpoint, DBWnwritesall
changed datato the datafiles. Whenever you performaSHUTDOWN NORMAL, SHUTDOWN
IMMEDIATE, or SHUTDOWN TRANSACTIONAL, the DBWn processwrites changed datato the
datafiles. Multiple DBWn processes can be configured to handleahigh-volume 1/O load.

| Inst_ance_ |

| SGA Buffer Cache |

/ \ \\ \
| )i \ \ |
| N \
| // al S\ T\ |
NN Y \\
l dbwr(0 l
dbwrl
_ - _ = - _ _]
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Control
| File |
Datafile Redo Logs
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TABLESPACES OVERVIEW

%  Tablespaces arelogical storage unitsthat are used to group related objects
together.

% A databaseislogically divided into one or more tablespaces.

>

>

Oracle 10g databases must have, at a minimum, the SYSTEM and
SY SAUX tablespaces.

Pre-Oracle 10g databases only require the SY STEM tablespace.

%  Thetablespacesfor an Oracle database have the following properties:

>

>

A tablespace can belong to only one database.
A tablespace is made of one or more datafiles.
A datafile can belong to only one tablespace.

Thetotal space alocated for atablespace isthe sum of the sizes of all of
the tablespace's datafiles or tempfiles.

A tablespace is the unit of backup, so tables that should be associated for
this purpose should share a tablespace.

% A tablespace has one of the following types:

>

>

>

Permanent — Persistent object segments
Temporary — Transient session data

Undo — Previous versions of datafor read consistency or recovery
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A tablespaceisalogical container for any database object that requiresasegment.

Sincethisisalogical grouping of objects, the way you set up your tablespaces should make senseto
your database and your data. For instance, you might put one user's datain one tabl espace and another
user's datain another tablespace. You could put small tablesin one tablespace and large tablesin
another tablespace. You could put one application's datain one tabl espace and another application's

datain another tablespace.

Theuseof logical tablespaces as separate from physical datafiles del egates the management of disk space
to the software, rather than devel opers. Using thismodel, applications can easily be moved to different

operating envrionments, or the physical storagelayout can bereorganized, without any need to alter

software.
control.ctl - Control File
AN
Tablespace: SYSTEM
Datafile: /u01/app/oracle/oradata/instl/system01.dbf
Tablespace: SYSAUX
Datafile: /u01/app/oracle/oradata/instl/sysaux02.dbf
Tablespace: USERS
Datafile: /u01/app/oracle/oradata/instl/users01.dbf
Datdfile: /u01/app/oracle/oradata/instl/users02.dbf
SYSTEM SYSAUX
system01.dbf sysaux01.dbf
Header Header
SYS.TAB$ SYS.COL$ SYS.OBJ$ CTXSYS.DRSSTATS
SYS.TS$ WKSYS.WK$ AGENT
USERS
users01.dbf users02.dbf
Header |> Header
BOB.T1 JAN.T1 BARB.TI BOB.T3
BOB.T2 JAN.T2 BOB.T2
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SYSTEM AND SYSAUX TABLESPACES

%  All DataDictionary tablesare stored inthe SY STEM tablespace.
»  TheSYSTEM tablespaceis created when the databaseis created.
»  TheSYSTEM tablespace must be available or theinstance will not start.
»  Arunning instance will crashif thistablespace becomes unavailable.
%  Oracle 10g databases aso require a SY SAUX tablespace.
> Many database components, such as the Oracle Scheduler, the Oracle
Enterprise Manager (OEM), and the Recovery Manager (RMAN), use

SY SAUX asthe default storage location of their repository tables.

. Thisadditional tablespace keeps the Data Dictionary separate from
these other database objects.

»  TheSYSAUX tablespace must be availableto start the instance, but the
instance will not crashif this tablespace becomes unavailable.

. However, you will lose the functionality of the components that
store objectsin this tablespace.
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The SY STEM tablespace has been around since the earliest days of Oracle. The only objects that
should be stored in the SY STEM tablespace are Data Dictionary tables, i.e. those tables owned by the
SY Suser. Itisamisconception that the SY STEM user isrelated to the SY STEM tablespace.

A SY SAUX tablespaceis created when an Oracle 10g databaseiscreated. If you are upgrading froma
pre-10g version of Oracle, you must createthe SY SAUX tablespace before your upgrade can proceed. If
you perform your database upgradewiththe DBUA, the SY SAUX tablespacewill be created for you.

Many Oracle components, likethe Oracle Scheduler, the Oracle Enterprise Manager (OEM), and the
Recovery Manager (RMAN), requirerepository tablesto storeinformation. Prior to Oracle 10g, it had
become common practiceto store these non-Data Dictionary objectsthat supported database
operationsinthe SY STEM tablespace. Oracle 10g placesonly DataDictionary tablesinthe SY STEM
tablespace and the non-DataDictionary tablesinthe SY SAUX tablespace.

You cannot drop or renamethe SY STEM or SY SAUX tablespaces.

SGA
'y 7y
Server |~ 5] SYSMAN
User <+ Server o
Process »| Process Server - CTXSYS
/ \ Process =1 Process
Tablespace USERS Tablespace SYSTEM Tablespace SYSAUX
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CREATING TABLESPACES

%  Create apermanent, undo, or temporary tablespace with the CREATE
TABL ESPACE command.

CREATE [UNDO|TEMPORARY] TABLESPACE ts name
[DATAFILE | TEMPFILE] file specification;

>

You must have the CREATE TABLESPACE system privilege to create
a tablespace.

You must have the SY SDBA privilege to be able to create the SY SAUX
tabl espace.

The server account that runs the Oracle instance must have OS privileges
to create filesin the directory you specify.

%  Thefile specification hasthe following form:

'/directory/filename' SIZE xx[K|M|G|T]
[AUTOEXTEND [ON|OFF] [NEXT xx[K|M|G|T]
[MAXSIZE xx|UNLIMITED] ]

>

The filename, including the directory path, isin single quotes.

. For datafiles, we usually use a.dbf filename extension.
ThesizeinKilobytes, Megabytes, Gigabytes, or Terabytesis specified.

If you wish to let your datafile allocate more space when it becomesfull,
you can turn AUTOEXTEND ON and specify the NEXT size to be
allocated.

To restrict the growth of the file, which is recommended, specify a
MAXSIZE; otherwise, you can let the file have UNLIMITED growth.
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Herewe cover the major components of the CREAT E TABL ESPACE command. Thereare many
advanced optionswhich can befound inthe Oracle 10g SQL Reference Guide.

Let'slook at an example of creating a permanent tablespace. Our tablespace will initially be 100MB
in size and be alowed to grow to 500MB.

CREATE TABLESPACE course_data
DATAFILE '/oradatal/orcl/course_datalOl.dbf' SIZE 100M
AUTOEXTEND ON NEXT 100M MAXSIZE 500M;

If adatafile specification refersto an existing physical file, the REUSE keyword ingtructs Oracleto
overwritethe contentsof theexistingfile. If REUSE isnot specified and afileispresent, the CREATE
TABLESPACE will fall.
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DICTIONARY- AND LOCALLY MANAGED TABLESPACES

%  When you create an object in atablespace, that object must allocate at |east one
extent.

% A Dictionary-Managed Tablespace (DMT) records extent allocation and
deallocationin DataDictionary tables.

> The SYS.UET$ table tracks all used extents in the database.
> The SYS.FET$ table tracks all free extents in the database.

% A Localy Managed Tablespace (LMT) records extent allocation and
deallocation in bitmapsin the datafile headers.

%  LMTshavethefollowing advantagesover DMTSs:

Managing spacein bitmapsis more efficient.

Coalescing free extentsis unnecessary.

Free space will not become fragmented.

Concurrent space allocation and deall ocation operations can potentially
cause a bottleneck on the Data Dictionary tables.

Managing extent sizesisremoved fromthe DBA'slist of duties.

VVVY

A\

%  When you create an Oracle 10g database, the SY STEM tablespace is Locally
Managed by default.

> If the SYSTEM tablespaceis Locally Managed, then all other tablespaces
in the database must be Locally Managed or read-only.

> If your SY STEM tablespaceis Dictionary-Managed, then you can have
LMTsand DMTsin your database.

%  The DBMS SPACE_ADMIN-supplied package can be used to convert
tablespaces to or from local management.
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How LM Tsand DM TsManage Extents

A Dictionary-Managed Tablespace (DM T) usestwo DataDictionary tables: SY SUET$and SYSFETS.
When an extent isallocated, the system looksin SY S.FET $for afree extent large enough. Thetable of
free extentsis updated to indicate that the space isno longer free. Similarly, the SYSUET $ tableis
updated to indicate that the space is now being used by an object.

A Localy Managed Tablespace (LMT) managesextentslocally in the tablespace using bitmapsinthe
datafile headers. The bitsin the bitmap are turned on if the extent is being used and turned off if the
extentisfree.

LMTsare more efficient than DMTs, especially when allocating and deall ocating space. I nstead of
searching for afree extent in aData Dictionary table, aquick scan of abitmap isperformed. To
allocate the space, asimple bitwise-OR operation on the bitmap is performed to indicate that the
extent is now being used. When deall ocating space, a simple bitwise-AND operation is performed on
the bitmap. Furthermore, concurrent all ocation and deal | ocation requests do not create abottleneck onthe
twotablesinthe DataDictionary.

InaDMT, it ispossible for two or more physically adjacent extentsto become free. Sincethey are
adj acent, the free space can be coal esced, or combined, into onelarger chunk of free space. The SM ON
processisresponsiblefor coalescing free space. An LM T does not haveto coal escefree space, sinceit
makes better use of extent management. Relieving SM ON from coal escing free space can save system
resources. Furthermore, extentsin LM Tsareapredetermined size. If you areusing DM TS, the extents
could bevirtualy any multiple of thetablespace'sblock size. ItispossibleinaDMT to havefree space
become so fragmented asto make the space unusuablefor future alocation attempts. Freespacein LM Ts
will not becomefragmented in such away that the free space cannot be reused, relieving the system from
the need to periodically reorganizetabl espace contents.

Beforethe advent of LMTs, the DBA would spend alarge amount of time working with complex
Spreadsheetsto determine an optimal extent size for database segments. Now that LM Ts manage
extentsfor us, the DBAstimeisfreed up to spend on other tasks. If at all possible, you shoulduse LMTs
for dl of your tablespaces.

TheDBMS_SPACE_ADMIN.TABLESPACE_MIGRATE_TO_L OCAL procedurewill converta
DMTtoanLMT. TheDBMS SPACE_ADMIN.TABLESPACE_MIGRATE_FROM _LOCAL
procedure will convertan LMT toaDMT.
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LOCALLY MANAGED TABLESPACE EXTENT

*

ALLOCATION

When you create a L ocally Managed Tablespace, you defineits extent allocation
strategy.

CREATE TABLESPACE ts _name file specification
EXTENT MANAGEMENT LOCAL
[AUTOALLOCATE | UNIFORM SIZE xx]

»  Theextent allocation strategy cannot be changed once the tablespace has
been created.

Withthe UNIFORM extent allocation strategy, all extentsin the tablespace will
be the same exact size.

> You define the extent size when the tablespace is created.

> Uniform extent sizes are good for tablespaces that contain similarly sized
objects, such as small tables.

> Undo tablespaces are good candidates for uniform extent sizes.

The second extent allocation strategy isto let Oracle AUTOALLOCATE the
extents.

> Theinitial extent sizeis64k.

>  WIithAUTOALLOCATE, Oraclewill determinethe best sizefor your
extents.

»  Asthesegment grows, the extent sizesgrow to 1M or 8M insize,

> L etting Oracle automatically determinethe extent sizeisgood for virtually
all situations.

»  AUTOALLOCATE isnot availablefor temporary tablespaces.
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Theextent_management_clause hasthefollowing form:

EXTENT MANAGEMENT [DICTIONARY|LOCAL
[UNIFORM SIZE XX|AUTOALLOCATE]];

You can specify EXTENT MANAGEMENT DICTIONARY tocreateaDMT.

TheEXTENT MANAGEMENT LOCAL clausecreatesan LMT. If creatingan LMT, then you will also
want to specify UNIFORM SIZE xx or AUTOAL L OCATE for uniform extent sizesor the
AUTOAL L OCATE method, respectively.

CREATE TABLESPACE course_data

DATAFILE '/oradatal/orcl/course_datalOl.dbf' SIZE 100M
AUTOEXTEND ON NEXT 100M MAXSIZE 500M

EXTENT MANAGEMENT LOCAL AUTOALLOCATE;

The UNIFORM extent allocation will ensurethat each and every extent in the tablespace isthe same
size. You determinethe size of the uniform extents. If you specify aninitial extent that differsfromthe
UNIFORM size, the system will allocate enough extentsto be at | east the size you specified asthe
initial extent. For instance, if you set UNIFORM extent sizesto be 1M in size, and you request an
initial extent of 2M, then the system will allocate two 1M extentsfor you. If you request aninitial
extent of 1500K, then the systemwill allocatetwo 1M extentsfor you. If you request aninitial extent of
50K, then the system will allocate one 1M extent for you.

The AUTOAL L OCATE method | ets Oracle handlethe extent sizesfor you. Typicaly, theextentsare 64K,
1M, or 8M insize. When an object iscreated, itsinitial extent is64K. After 64 of these extentshave been
alocated, Oraclewill start to allocate 1M extents. After 64 1M extents, Oraclewill start to allocate 8M
extents. Asthe object getslarger, the extentsget larger.

WhenLMTsand AUTOAL L OCATE wereinitially introduced, many Oracle DBAswereleery of letting
Oracledeterminethe extent size. Now that LM Tshave been around for awhile, Oracle DBAsarefinding
that the AUTOAL L OCAT E method doesavery good job of determining your object'sextent sizes. The
AUTOALL OCATE method iswell-suited for virtualy any situation. Temporary tablespacesthat are
Localy Managed cannot usethe AUTOAL L OCAT E method.
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TEMPORARY TABLESPACES

%  If an operation cannot be performed in memory, the system breaks the operation
down into manageabl e pieces, storing them in temporary segments.

»  Temporary tablespaces store thisinformation only for the duration of a
Session.

> Segmentsin temporary tablespaces are often used for sort operations that
cannot be completed in memory, so they are commonly called sort
segments.

> You can create multiple temporary tablespaces in a database, but thereis
typically only one.

%  When you create atemporary tablespace, you have the option of using standard
DATAFILEsor using TEMPFILEs.

»  TEMPFILEsaresimilar to DATAFILES, except that changesto their
contents do not generate redo.

> If you create your temporary tablespace with TEMPFILEs (whichis
highly recommended) then your tablespace must be L ocally Managed with
UNIFORM extent allocation.

%  You can assign a user atemporary tablespace with the CREATE USER or
ALTER USER statements.

ALTER USER username TEMPORARY TABLESPACE temp ts;
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Since these segments do not need to be permanent, if the system or session crashesin the middle of the
operation, the temporary segment issimply dropped.

Thereare many operationsthat may require atemporary segment:

CREATE INDEX SELECT ... ORDER BY [SELECT DISTINCT ... [SELECT ... GROUP BY
SELECT ... UNION |SELECT ... INTERSECT [SELECT ... MINUS CREATE BITMAP INDEX

Merging bitmaps Any select statement that | Some joins and
performs a has join correlated subqueries

To create atemporary tablespacewith tempfiles, usethe CREATE TEM PORARY TABLESPACE
command asfollows:

CREATE TEMPORARY TABLESPACE tablespace_name
TEMPFILE '/directory/filename' SIZE xxM
EXTENT MANAGEMENT LOCAL UNIFORM SIZE yyK;

To create atemporary tablespacewith datafiles, usethe TEM PORARY clause at theend of the CREATE
TABL ESPACE command smilar tothefollowing:

CREATE TABLESPACE bri_temp
DATAFILE '/oradatal/frccd/bri_temp.dbf' SIZE 12M TEMPORARY;

It should be noted that the TEM PORARY clauseistill availablein Oracle 10g, but it hasbeen
deprecated. It will beremoved inafutureversion.
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TEMPORARY TABLESPACE GROUPS

*

A temporary tablespace group lets parallel operations use multiple temporary
tablespaces to assist with sort processing.

A temporary tablespace group must contain at |east one tablespace, but it can
contain any number of tablespaces.

A temporary tablespace group isimplicitly created when you create thefirst
tablespace in the group.

CREATE TEMPORARY TABLESPACE ts_name
TEMPFILE '/directory/filename' SIZE xx [K|M|G|T]
TABLESPACE GROUP groupname;

Use ALTER TABLESPACE to add or remove a temporary tablespace to or
from an existing group.

ALTER TABLESPACE ts_name TABLESPACE GROUP groupname;
ALTER TABLESPACE ts name TABLESPACE GROUP '';

> If the result of the ALTER TABL ESPACE operation leaves a group with
no members, the group is automatically removed from the database.

Use CREATE USER or ALTER USER to assign auser to atemporary
tablespace group.

ALTER USER username TEMPORARY TABLESPACE groupname;

» A useristhen freeto utilize space in any tablespace in the group.

Use ALTER DATABASE to make the temporary tablespace group the default
for the database.

ALTER DATABASE DEFAULT TEMPORARY TABLESPACE groupname;
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DEFAULT TABLESPACES

*

When a user creates an object that requires a segment, like atable or an index,
the user has the option of specifying atablespace for that object.

CREATE TABLE car (
vin CHAR(17),
make VARCHAR (25),
model VARCHAR2 (25)
) TABLESPACE user_space;

> If auser does not specify atablespace for the segment, the segment will
be created in the user's default tablespace.

You can change the default tablespace for auser with the ALTER USER
command.

ALTER USER bob DEFAULT TABLESPACE user_space;
Out of the box, the default tablespace for all usersisthe SY STEM tablespace.
> Only SY S should create segmentsin the SYSTEM tablespace.

> It isavery good ideato define anon-SY STEM default tablespace for all
users.

Usethe ALTER DATABASE command to define a system-wide default
tablespace for al users who do not have a specifically assigned default
tablespace.

ALTER DATABASE DEFAULT TABLESPACE user_space;

You can also designate a default temporary tablespace for all users.

ALTER DATABASE DEFAULT TEMPORARY TABLESPACE temp_space;

> If auser isnot given anew default temporary tablespace, they will create

al temporary segmentsin the SY STEM tablespace. (Thisisnot a
recommended solution.)
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TABLESPACE QUOTAS

% A user's quota on atablespace defines the limit on how much total space, for all
schema objects owned by the user, they can allocate in a tablespace.

»  The quota can be specified in bytes, kilobytes, megabytes, or defined as
UNLIMITED, when creating or altering a user.

CREATE USER username IDENTIFIED BY password
QUOTA UNLIMITED ON ts_name;

ALTER USER username QUOTA xx [K|M] ON ts_name;

% A quotaof zero assigned to a user for a tablespace means that the user cannot
create any objectsin that tablespace.

> By default, users have a quota of zero on all tablespaces until you change
their quota.

%  TheUNLIMITED TABLESPACE system privileges lets a user consume an
unlimited amount of spacein all tablespaces.

> Users should not be able to create objectsin the SY STEM tablespace, so
the UNLIMITED TABL ESPACE system privilege should rarely be
granted.

> Granting the deprecated RESOURCE role implicitly grantsthe
UNLIMITED TABL ESPACE system privilege.
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The only user who should be able to allocate space in the SY STEM tablespaceis SY S. All other users
should haveazero quotaonthe SY STEM tablespace. Application users should not have any quotainthe
SY SAUX tablespace, either. It isgood practice to grant quotas only on those tabl espaces a user needs
to alocate space.

If auser has aquota on atablespace and you no longer wish the user to allocate further spacein the
tablespace, then set their quotato zero for that tablespace. Any objectsin the tablespace will remain,
but they will not be allowed to grow and the user will not be ableto create new objectsin the tablespace.
Space assigned to existing objectswill beretained and may bereused if required.

If auser has quotas on varioustablespacesand the user isgranted the UNL IMITED TABLESPACE
system privilege, this privilege overrides all quota settings previously defined for the user. If you
subsequently revoke this privilege from the user, the original quota settingsarein effect.

Granting the RESOURCE supplied role hasthe side effect of grantingthe UNLIMITED TABLESPACE
system privilegetotheuser. Thisprivilegeisnot part of the RESOURCE role. If you revokethe
RESOURCE role, theUNLIMITED TABLESPACE system privilegeisgtill granted to theuser. The
RESOURCE and DBA rolesare deprecated and may not be supported in futurereleasesof Oracle. Itis
highly recommended that you create your own role, instead of usingthe RESOURCE roleand itsimplied

privileges.
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DROPPING AND ALTERING A TABLESPACE

%  You must have the DROP TABLESPACE system privilege in order to be able
to remove atablespace from the database.

DROP TABLESPACE ts_name [INCLUDING CONTENTS [AND
DATAFILES] [CASCADE CONSTRAINTS]];

> You cannot drop the SY STEM tablespace.

> You can only drop the SY SAUX tablespace if you are connected as
SYSDBA and you have started the database in MIGRATE mode.

> You cannot drop an active undo tablespace or a database's default
tabl espace.

. If the tablespace has been designated as the database's default
tablespace, you must designate a new tablespace as the database
default before you can drop the tablespace.

%  The MANAGE TABLESPACE system privilege lets you change the
tablespace's availability, make it read-only or read/write, or start and stop a
backup on the tablespace.

%  TheALTER TABLESPACE system privilegewill additionally allow the user to
perform coal escing, resizing, and other operations on a tablespace.

ALTER TABLESPACE ts_name [BEGIN|END] BACKUP;
ALTER TABLESPACE ts_name [READ ONLY|READ WRITE] ;

ALTER TABLESPACE ts_name [ONLINE | OFFLINE] ;
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If you attempt to drop atabl espace that contains objects, you will receive an error, unlessyou specify the
optional INCLUDING CONTENT Sclause. When you drop atablespace, the datafileswill remain onthe
server to beremoved with OS commands. If you want to drop the tablespace and removethe datafilesin
the same operation, usetheINCLUDING CONTENTSAND DATAFILESclause. If any tablesto be
dropped haveforeign key constraintsto tables outs de thetablespace, youwill receive an error, unlessyou
includethe CASCADE CONSTRAINTSclause.
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RENAMING TABLESPACES

%  Starting in Oracle 10g, you can rename tabl espaces.

ALTER TABLESPACE ts _name RENAME new_ts_name;

*

The tablespace and al of its datafiles must be online before you can rename the
tabl espace.

The COMPATIBLE parameter must be at least 10.0.0.
You cannot rename the SYSTEM and SY SAUX tablespaces.

You must havethe ALTER TABL ESPACE system privilege.

* % k¥

If the tablespaceisREAD ONLY/, arename operation will complete, but the
datafile headers will not be updated.

»  TheAlert Log will show an error until you put the tablespace in READ
WRITE mode and the datafile headers are updated.

%  The ahility to rename a tablespace was added to support Transportable
Tablespaces.
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Transportable Tablespacesis afeature whereby you can copy a tablespace to another database and
plug it in, making the data available in another database. Transportable Tablespaces are aquick and
easy way to move large amounts of data. If the tablespace nameisalready being used in the destination
tablespace, then the operation to plug in the tablespace will fail. Startingin Oracle 10g, you can renamethe
tablespacein the destinati on database and transport the new tablespace without aproblem.

If the tabl espace being renamed isan undo tablespace, thenthe UNDO_TABL ESPACE initiaization
parameter will be changed in the SPFI L E when you rename the tablespace. If you started the database
withaPFI L E, then you need to manually modify thisparameter. A messagewill beplacedintheAlert Log
reminding youtodothis.
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RENAMING OR RELOCATING DATAFILES

*

To the Oracle database, there is no difference between renaming and relocating a
datéfile.

>

A datafile's name contains both the directory path and the file name.

You must have the ALTER DATABASE system privilege to be able to rename
or relocate adatafile.

To rename or relocate a datafile with the instance stopped, use the following

steps:

1.
2.
3
4,

5.

Bring down the instance.

Rename and/or relocate the file with OS commands.

Start the instance in MOUNT mode. In MOUNT mode, the datafiles are
not accessed, therefore the instance will not generate an error that it
cannot find the datafile.

Issue the ALTER DATABASE RENAME FILE command, which
updates the control file record of thefile's location.

Open the database.

If you need to rename or relocate the SY STEM tablespace's datafiles, then you
must use the method where the instance is not running.

>

If you rename or relocate a datafile with the system up and running, your
users may experience application errors until the operation is complete.

Additionally, to rename or relocate a datafile while the instance is running,
you must be ableto take the datafile offline, which has some restrictions,
e.g. active UNDO spaces.

Active transactions may cause the offline operation to take avery long
time to compl ete, since the operation will not complete until the activity
terminates.
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Torenameor relocateadatafilewith theinstance stopped:
1. Bringdowntheinstance.
SHUTDOWN IMMEDIATE

2. Renameand/or rel ocatethefilewith OS commands.
INnUNIX:

mv /mydirectory/datafile /mynewdirectory/mynewdatafile

InWindows
rename filename new file OR move c:\directory\filename c:\new dir\

3. Starttheinstancein M OUNT mode. InM OUNT mode, the datafiles are not accessed, thereforethe
instancewill not generatean error that it cannot find the datafile.

STARTUP MOUNT
4. IssuetheALTER DATABASE RENAM E command.

ALTER DATABASE RENAME FILE
' /directory/filename' TO '/new dir/new_file';

5. Openthedatabasefor business.
ALTER DATABASE OPEN;
Torenameor relocateadatafilewith theinstancerunning:

1. Takethedatafileoffline. Thisoperation can takealongtimeto complete. Youwill not be ableto betake
the SY STEM tablespace's datafiles and active undo tablespace's datafiles of fline.

ALTER DATABASE DATAFILE '/directory/filename' OFFLINE;

2. Renameand/or relocatethefilewith OS commands.
INUNIX:

mv /mydirectory/datafile /mynewdirectory/mynewdatafile

InWindows.
rename filename new file ORmove c:\directory\filename c:\new dir\

3. Issuethe ALTER DATABASE RENAM E command.

ALTER DATABASE RENAME FILE
'/directory/filename' TO '/new dir/new file';

4. Bringthedatafileonline.

ALTER DATABASE DATAFILE '/directory/filename' ONLINE;
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BIGFILE TABLESPACES

*

Bigfile tablespaces were introduced in Oracle 10g to support Very Large
Databases(VLDB).

> Using bigfile tablespaces, the database can be as large as 8 Exabytes (8
million Terabytes).

To create a bigfile tablespaces, use the CREATE BIGFILE TABLESPACE
command.

CREATE BIGFILE TABLESPACE ts_name
DATAFILE '/directory/filename' SIZE xx[K|M|G|T];

Bigfile tablespaces ssmplify management of the database by reducing the number
of filesthat make up the tablespace.

A bigfiletablespace can only consist of asingle bigfile.

Bigfiletablespacesal so simplify management by making the datafile transparent
in the tablespace for SQL commands.

> Usethe ALTER TABL ESPACE command to resizethebigfile.
ALTER TABLESPACE ts_name RESIZE xx[K|M|G|T];

> Usethe ALTER TABL ESPACE command to make the bigfile auto-
extensible.

ALTER TABLESPACE ts_name AUTOEXTEND ON
NEXT xx[K|M|G|T];
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Prior to 10g, Oracletablespaces required multiple datafilesin order to grow beyond arelatively low size

limit. These smdlfiletablespaces(still the default type) can contain 1022 files, with 4M blocksin eachfile.
But, theentiredatabase hasalimit of 64K files. With bigfiletablespaces, it ismuch moredifficult to hit the
64K datefilelimit.

Bigfiletablespaceswereintroduced in Oracle 10g to support Very Large Databases (VLDB). Without

bi gfile tablespaces, the Oracle database can only be amaximum of 512 Petabytes (approximately 525,000
Terabytes) insize. With bigfiletablespaces, the Oracle database can be aslarge as 8 Exabytes
(approximately 8 million Terabytes).

Bidfiletablespacess mplify management of large databases. By using bigfilesinstead of regular datafiles
(also caled smallfiles), you can significantly reduce thetotal number of datafilesinyour database. Tothe
DBA, thereisno difference between the bigfileand the tablespace. Thismeansthat you can modify abigfile
smply by usingthe ALTER TABL ESPACE command. Instead of usngan ALTER DATABASE
commandtoresizeadatafile, you canusethe ALTER TABL ESPACE command:

ALTER TABLESPACE ts_name RESIZE xx[K|M|G|T];

Instead of usingthe ALTER DATABA SE command to modify theautoextens bility of abigfile, you canuse
the ALTER TABL ESPACE command:

ALTER TABLESPACE ts_name AUTOEXTEND ON NEXT xx[K|M|G|T];
To createabigfiletablespace, usethe CREATE BI GFI L E TABL ESPACE command:

CREATE BIGFILE TABLESPACE ts_name
DATAFILE '/directory/filename' SIZE xx[K|M|G|T];

Sinceabidfiletablespace can only haveasinglebigfile, the ALTER ADD DATAFI L E command cannot
be used on such atablespace.
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DATA DICTIONARY VIEWS FOR DATAFILES AND

TABLESPACES

%  The DBA_TABLESPACES view obtains its information from the Data
Dictionary and requires the database to be open.

> DBA_TABLESPACES contains a BIGFILE column to indicate if the
tablespaceisabigfiletablespace.

> The CONTENTS column indicates if it is PERMANENT or
TEMPORARY.

»  TheV$TABLESPACE view can only be queried with the database
mounted and gets information from the control files.

%  The DBA_DATA_FILES and DBA_TEMP_FILES views give you details on
datafilesand tempfiles.

»  The corresponding VSDATAFILE and V$TEMPFILE views obtain
their information from the control files, the information being available
after the database has been mounted.

»  Theseviewsrequire the database to be open.

%  The DBA_SEGMENTSview gives details on every segment in the database.

»  Thisview isaccompanied by the ALL_SEGMENTS and
USER_SEGMENTS views.

%  Each segment is comprised of multiple extents.

»  To obtain details on extents, you can query the DBA_EXTENTS,
USER_EXTENTS, or ALL_EXTENTS views.
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View Contents
V$DATAFILE All datafiles in the database.
V$TEMPFILE All tempfiles in the database.
DBA_DATA _FILES All datafiles in the database.
DBA_TEMP_FILES All tempfiles in the database.
V$TABLESPACE All tablespaces in the database.
DBA TABLESPACES All tablespaces in the database.
DBA_FREE_SPACE All free extents in all tablespaces.
DBA_USERS Default and temporary tablespaces for all users.
DBA TS _QUOTAS User's quotas on all tablespaces.
DBA_SEGMENTS All segments in all tablespaces.
DBA_EXTENTS All extents in all tablespaces.
DBA_ TABLESPACE_GROUPS | Temporary tablespace groups in the database.

TheDBA_FREE_SPACE view isoften queried by the DBA to see how much free spaceisavailablein
each tablespace. Many applications have datarequirementsthat grow over time. If thereisnot enough free
spacein thetablespace, then the application may run out of room and experienceerrors.

TheDBA_USERSview containsthe default tablespace and temporary tablespacefor every user inthe
database. If you want to know how much quotaauser has on aspecific tablespace, query the
DBA_TS QUOTASView.

Display dl filesfor al tablespaces, including thefileszes:

filesl

SELECT tablespace_name, file_name, bytes
FROM dba_data_files ORDER BY 1,2;

Digplay information on dl tablespacesin the database:

tbspace.sql

SELECT tablespace_name, status, extent_management, allocation_type
FROM dba_tablespaces;

Display alocated space usage summary by tablespace:
tbs_alloc.sql
SELECT f.tablespace _name, f.bytes AS bytes_free,
d.bytes as bytes_alloc,
((d.bytes-f.bytes) /d.bytes) *100 as pct_used
FROM (SELECT tablespace_name, SUM(bytes) AS bytes
FROM dba_free_space GROUP BY tablespace_name) f£f,
(SELECT tablespace_name, SUM(bytes)
FROM dba_data_files GROUP BY tablespace_name) d
WHERE f.tablespace_name = d.tablespace_name
ORDER BY 1;
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LABS

(1) Writeaquery todeterminethel ocationsand sizesof all of your database'sdatafiles.
(Solution: datafiles.sql)

(2] Writeaquery that listsall tablespaces, their total sizes, and amount of freespace.
(Solution: dataspace.sq|)

(3] CreatealOMB tablespacenamed UNIFORM _L M T thatislocally managed, withauniform

extent sizeof 128K B. Usethesamedirectory locationasyour database'sexisting datafiles.
(Solution: uniform_Imt.sql)

(4] Createatablespacenamed STUDENT _DAT A thatislocally managedwiththe
AUTOALLOCATE method. Initialy allocate 100M B for thedatafil e, but allow thedatafileto
grow to 500MB, 50MB at atime.

(Solution: student_data.sql)

® Query DBA_TABL ESPACESandview all of theattributesof your twotabl espaces.
(Solution: tbs_review.sql)

(6] DroptheUNIFORM _LMT tablespace. Confirmthatit'snolonger listedintheDataDictionary.

Look forthedatafile. Isitstill there?
(Solution: druniform_Imt.sql)
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ORACLE ENTERPRISE MANAGER

CHAPTER 25 - ORACLE ENTERPRISE MANAGER

/

*

*

L S

OBJECTIVES

Describe the benefits of Oracle Enterprise
Manager (OEM).

Describe the OEM architecture and
directory configurations.

Install and configure OEM.
Manage OEM.
Connect to OEM.

Navigate OEM and |earn about functionality
present in OEM.

/
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INTRODUCING ORACLE ENTERPRISE MANAGER

%  Oracle Enterprise Manager (OEM) is atool used to manage your Oracle
database.

%  With OEM you can perform typical DBA tasks:

> Create, dter, and remove user accounts and database objects.

> Schedule database jobs to run at specific times.

> Back up or recover your database.

> Keep your database updated with the most current Oracle patch sets.
%  OEM provides proactive database management features.

> Proactively monitor database performance.

> Email and paging facilitiesmakefor easy aerting.
%  OEM providestuningfacilities.

> L ocate bad SQL running on your database.

> Use the Oracle database advisors to tune your database and your SQL.
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Oneof themain goals of the Oracle Database 10g rel ease wasto ease the administration of valuable data.
Oracle Enterprise Manager (OEM) isakey component in thisstrategy. OEM allowsyou to easily manage,
monitor, and tuneyour Oracle database.

OEM allowsyou to manage many databases, and each database hasit's own home page which contains
summary information. You canthen drill down from that home pageinto moredetailed information. The
home page a so containstabbed navigation to alow you to access specific functions.

OEM isingaled onyour system when youinstall the Oracle database server. OEM comesinthreedifferent

editions

* OracleDatabase Control — The standard edition of OEM.

= OracleGrid Control — Anedition of OEM specific to management of RAC clusters.

=  OracleApp Server Control — Availablefrom 10gR2, thisedition allowsyou to manage the Oracle
gpplication server.

OEM comeswith astandard set of functionality aswell asanumber of optionaly licensed add on products
such asthe Tuning Pack for Database and the Diagnostics Pack for Database. When using OEM you
should make sureyou arelicensed for thefunctiondity you areusing, becaused| of the optional packswill
beingtalledwhen OEM isingtalled.

Aswith previousversions, OEM offersagreat deal of functionality including the ability to manage usersand
database objects. OEM iseasily accessed through your web browser. OEM providesan easy interfaceinto
RMAN, dlowing the DBA to easily backup and recover the Oracle database.

OEM a so offersproactive database monitoring. ThevariousOEM processesand agentswill continuoudy
monitor the databasefor trouble. Should aproblem be detected, OEM can be configured to send out alerts
to DBAsshould specific conditions occur. Thisimprovesthe uptime of your database sinceyou will be
notified of conditionswith outage potentia beforethey happen, not after.

Oracle Database 10g introduced anumber of self-diagnostic packages called advisors. These advisorscan
be used to help the DBA configure the Oracle database and can a so be used to | ocate potential database
problemsand correct them. OEM isthe principleinterfaceinto these advisors. Wewill discussthevarious
advisorsmorelater inthislesson.

OEM hasmany features. Indeed an entire class could be built off of using OEM. Inthischapter wewill
introduceyou to OEM, show you how it works, and give you the tool syou need to exploreall the
functionaity availableinthisOracle product.
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OEM ARCHITECTURE AND PHYSICAL STRUCTURE

3% OEM isamulti-tiered architecturethat includes:

»  TheOracle Management Service (OMS) — A J2EE (OC4J) application
that provides the web services required by OEM.

. The OMS uses an OEM repository stored in an Oracle database.

»  AnOracleIntelligent Agent, a process which monitors and interacts with
the managed database.

. The OMS can interact with many agents, on the local host or other
hosts.

» A Web browser.
%  OEM has its own directory structure under ORACLE_HOME:
bin — OEM Executables
sysman — Source files and scripts

>
>
> oc4j/j2ee/OC4J_DBConsole/<host> <39 D> — OMS files
> <host> <39 D>/sysman — Agent files

%  Whenyouinstal OEM, an OEM repository is created.

»  Thisrepository isstored in the SY SMAN schema (in the SY SAUX
tablespace).

> You should never need to manually deal with the repository.
> OEM usesthe DBSNM P account for SNMP access.

%  OEM can beinstalled in the default ORACLE_HOME directory, or initsown
ORACLE_HOME directory.
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OEM Architecture

More complex configurationsof OEM allow for agent processes on multiple databasesand asingle OEM
repository so asingle OEM instance can manage many databases at onetime. Thesetypesof complex
configurationsare beyond the scope of thistraining class, and can take sometimeto setup and configure
correctly. Hereisadiagram of thebasic OEM architecture

HTTP/HTTPS
Web Browser |- >

Thin JDBC
-~

J2EE (0OC4J)
Application Server

Database Control Repository

(Schema: SYSMAN)

HTTP/HTTPS

Agent

Managed Database

OEM Directory Sructure

Oracle Database 10g Home
(ORACLE_HOME)

bin sysman hostname_sid oc4j
[ [ [
admin sysman j2ee
[
[ | |
emd log config 0C4J DBConsole

0C4J DBConsole hostname_sid
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INSTALLING OEM WHEN UsING DBCA

%  OEM can beinstalled when you create a database with the Oracle Database
Configuration Assistant (DBCA).

»  TheDBCA will ask you if youwant to install OEM.

. If you install OEM you can also choose to setup scheduled
backups and configure email notificationsfor alerts.

> Using DBCA toinstall OEM makesfor avery easy, straightforward OEM
ingtall.
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If wedo not want to install OEM, then we simply uncheck the Configure the Database with

Enterprise Manager box. After selecting Next, the DBCA will continueto create the database and install
OEM. Oncethedatabaseiscreated, DBCA will start theweb server, tell youthat it hasinstalled OEM, and
giveyouthe URL that you can useto accessthe OEM home page.

Noteinthedial oguebox below that you can chooseto enableemail notifications. If you chooseto dothis
you need to make sure you know your SMTPserver for outgoing email. You a so need to know what email
addressyou want to send notificationsto.

Additionaly you can enabledaily backupswhen you chooseto have OEM installed. You can definewhen
the backup should begin, and you will need to define an OS username and password that the backup will be
started from. This OS account should be an account that has accessto the Oracle database.

£ Database Configuration Assistant, Step 4 of 12 : Management Options

Each Oracle databaze may be managed centrally using the Oracle Enterprise Manager Grid
Control or locally using the Oracle Enterprise Manager Database Control. Choose the
management option that you would like to use to manage this database.

I Configure the Datahase with Enterprise Manager

 se Grid Contral for Database Management

Selectthe Management Semvice | Mo Agents Found

| Jse Database Confrol for Database Management

[ Enable Email Motifications

Dutgaing Mail iSMTEY Server: |

Erriail Address; |
[ Enable Daily Backup
Backup Start Time: (07 = [o0|= @ am © Pr

08 Wsername: |

Fas st |

Cancel jl Help JI

© 2011 ITCourseware, LLC Rev13.2 Page 491



ORACLE 10G DATABASE ADMINISTRATION

UsING EMCA 170 INSTALL OEM

*

You use the Enterprise Manager Configuration Assistant, emca, utility to install
OEM in your database.

To use emcato create an OEM instance, you will need the following:

VVVY

Thelistener port number (default is 1521).

The database SID and service name.

If you want to use email, the email server address and gateway.
Passwords for dbsnmp, sysman, and sys.

When using emca to create an OEM repository:

»  The database and database listener must be running.
> Make sure that the machine host name resol ves to the machine | P address.
OEM autostart:
»  Afterinstalling OEM onaUNIX system, you will need to configurethe
appropriate startup files so that OEM is started automatically.
. These files differ across vendors so check your vendor
documentation for more details.
> In Windows, OEM installs as awindows service which will start

automatically by default.

emca can also operate in silent mode.

>
>

Thisrequiresthe creation of atext-based parameter file.
Use the -r espfile parameter to indicate the name and location of the
parameter file.
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The Enterprise Manager Configuration Assistant, emca, utility isused to create, drop, and manage OEM.
Youuseemcatoinstall OEM in adatabaseif it does not aready have OEM installed. emca canaso be
used to remove OEM control structuresfrom adatabase and change various OEM related parameters.

Something important to be aware of isthat if Oracle cannot resolvethe | P addressto ahost name, then it

will usethelPaddressfor all OEM configuration. Thiscan cause seriousproblemsif you arerunning
DHCP. SeeMetalink note 339425.1 for moreon thisissue.

© 2011 ITCourseware, LLC Rev13.2 Page 493



ORACLE 10G DATABASE ADMINISTRATION

MANAGING OEM

%  You use the Enterprise Manager Control Program, emctl, to check the status of,
start, and stop OEM.

%  Toadminister the OEM web server, you must first set the ORACLE_SID
environment variableto identify the rel ated database.

For Windows:
set ORACLE_SID=orcl

For Linux:
export ORACLE_SID=orcl

3% Start the OEM Web Server with emctl.

emctl start dbconsole

%  Stop the OEM Web Server with emctl.

emctl stop dbconsole

3% Check the status of OEM with emctl.

emctl status dbconsole
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Sartthe OEM Web Server

Inmost cases, aproperly configured OEM will automatically start whenthe systemisstarted. Asaresullt,
thereisnothingthe DBA or system administrator needsdo. If OEM doesnot start, you can manudly start it.
If you arerunning Windows, start OEM using the serviceswindow, or useemctl.

If youarerunningin UNIX youwill useemctl to control OEM services. Alsoin UNIX youwill want to
start OEM inyour startup scripts(for example, intherc3.d directory). Start OEM after the Oracle
database has been started. You will need to make surethat thelistener isrunning beforeyou start OEM.

To start the OEM service, smply usetheemct! start dbconsole command asseeninthisexample:

C:\Oracle\product\10.2.0\roblOR2\admin\create>emctl start dbconsole
Oracle Enterprise Manager 10g Database Control Release 10.2.0.1.0
Copyright (c) 1996, 2005 Oracle Corporation. All rights reserved.
http://roberts-sony:1159/em/console/aboutApplication

Starting Oracle Enterprise Manager 10g Database Control

The OracleDBConsoletestoem service is starting.................

The OracleDBConsoletestoem service was started successfully.

Useemctl to stop the OEM service, withtheemctl stop dbconsole command:

C:\Oracle\product\10.2.0\robl0OR2\admin\create>emctl stop dbconsole
Oracle Enterprise Manager 10g Database Control Release 10.2.0.1.0

Copyright (c) 1996, 2005 Oracle Corporation. All rights reserved.
http://roberts-sony:1159/em/console/aboutApplication

The OracleDBConsoletestoem service is stopping...........

The OracleDBConsoletestoem service was stopped successfully.

emctl can be used to check the status of OEM, too:

C:\Oracle\product\10.2.0\robl0R2\192.168.2.7_roblOR2\sysman\log>emctl
status dbconsole

Oracle Enterprise Manager 10g Database Control Release 10.2.0.1.0
Copyright (c) 1996, 2005 Oracle Corporation. All rights reserved.
http://roberts-sony:1159/em/console/aboutApplication

Oracle Enterprise Manager 10g is running.

Logs are generated in directory C:\oracle\product\10.2.0\robl0R2/
roberts-sony_ testoem/sysman/log
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REMOVING OEM

%  Usetheemca utility if you need to remove OEM in your database.
emca -deconfig dbcontrol db

%  You may need to remove and reinstall OEM if your machine's | P address
changes and the | P address was used during the install instead of the machine
host name.

%  After removing OEM, make sure you remove any startup filesthat you might
have created when you installed OEM.
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Hands On:
1. Let'sremove, andthenreinstall, OEM inour database. Beforewecaninstall OEM thereareafew
thingswe need to know:

a. What isthedatabase SID and thelistener port (typically 1521)?
b. What isyour machine'sIP addressand host name?
c. Whatisthepasswordto SYS, SYSMAN, and DBSMNP?
2. Check the statusof OEM with emctl. It should be up and running.
prompt>emctl status dbconsole

3. Openyour web browser, and start OEM to verify that it isrunning.

4. Openacommand-linewindow and set the ORACLE_S D directory and then remove OEM from your
databasewithemca:

export ORACLE_SID=testoem
emca -deconfig dbcontrol db

5. Openyour web browser, and start OEM. OEM should not start sinceyou haveremovediit.
6. Reinstal OEM withemca.

set ORACLE_SID=testoem
emca -config dbcontrol db

7. Openyour web browser, and start OEM at the URL listed in the output from theemcainstall. OEM
should now openfor you.
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TROUBLESHOOTING OEM

*

Under ORACLE_HOME/cfgtoollogs/cfgfw/, you can find logs of your emca
activities.

Review logs in ORACLE_HOME/<host> <3 D>/sysman/log/ for agent
activity.

ORACLE_HOME/oc4j/j2ee/OC4J_DBConsole <host> <3S D>/ has files,
including logs, for the OMS.

The most common reasons that OEM fails to load in the web browser:
»  Theenvironment is not setup correctly.
. Check parameters such as ORACLE_HOME.
»  The OEM service has not been started.
»  Thelistener isnot up and running.
> Your host name does not resolve properly to your system |P address.

> On a Windows system, your windows account does not have the correct
privilegesto run unattended batch programs.

. An administrator must resolve this configuration issue.
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When using emcato create or drop an OEM instance, Oracle creates|ogsthat you can review to attempt
to troubleshoot OEM problems. Theselogsare stored in SORACLE_HOME/cfgtoollogs under
subdirectoriesfor eachtool. Thelogfilenamevariesby OS, but typically startswithemca. Usethelog
filesto attempt to determinethe cause of emcafailures. Also, youwill find additional logs specificto each
databasein SORACLE_HOME/cfgtoollogs/<dir> where<dir> isadirectory specific to theindividual
databaseinstance.

Logging for emctl can befound intheemoms.loglog filewhichisinthedirectory
$ORACLE_HOME/< hostname>_ < db>/sysmarvlog.

To set correct privilegesonaWindows system:

Click the Start button.

Select Settings - Control Panel.

Select Administrative Tools.

Select Local Security Policy.

Expand Local Policies = User Rights Assignment.
Open Logon asbatch job.

Add user account nametollist.

Click OK to saveamended setting.

N O A~WNE
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SECURING OEM

%  You need to change the passwords for various Oracle OEM related accounts
beforeyou install OEM.

> Each of these accounts has very basic default passwords on database
install or may be locked, depending on how your database was created.

%  SYSDBA privilegesarerequired to usethefull OEM functionality.
%  Developer (non-DBA) accounts can also use OEM.

»  They will need to havethe SELECT ANY DICTIONARY privilege to
use most of the OEM.

%  Oracle security add-on products offer network encryption that can further
secure OEM.
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Securing A Database When Using OEM

OEM usesfour specific accounts: SY S (or another DBA privileged account with SY SDBA
privileges), SYSTEM, SYSMAN and DBSNM P. Optionally you can use anon-SY SDBA account
athoughyouwill havefewer privilegeswithin OEM.

Each of these accounts must be properly secured because they each havevery powerful privileges. Before
youinstall OEM you should changethe passwordsfor the SY S, SY SM AN, and DBSNM P accounts.

CreatingaNon DBA OEM Account

Non-DBA userscan a so use OEM. Any account that isgoing to use OEM must havethe CREATE
SESSION privilegeandthe SELECT ANY DICTIONARY privilegeinorder touse OEM. Withthis
configuration, the OEM user will not be ableto perform DBA activities such asstarting and stopping the
database. They will have accessto the various OEM summary reports, and to the different tuning tool sthat
developerstypicaly require.

Permitting devel opers accessto OEM and to theinformation provided should not be considered asecurity
risk. If thedevel oper attemptsany DBA operation they will bereturned an Oracle error, whichwill indicate
that they haveinsufficient privileges. OEM will hel p the devel oper write better code, and will helpthemin
their tuning efforts. It might mean that you, the DBA, will haveto field more devel oper questions, because
the devel oper will have accessto much more performanceinformation. Thisisashort term problem
however, and in thelong run devel oper accessto all that OEM offerswill benefit you asthe DBA.

OEM Network Security

You can further secure OEM by enabling SQL NET encryption available through Oracle security add-on
products. Anyonewho has accessto OEM and the SY Saccount can run any OEM function onyour
database, so protect the SY Saccount password and changeit often.

Since OEM isaweb application, it isimportant to secure accessto that application. Securing OEM with
firewallsand other types of network security areimportant. OEM uses specific portsso you will need to
provide accessto that port to anyone outsidethefirewall (viasomeform of tunneling, for example).

Changing Passwor ds

If you need to changethe password to the SY SM AN account, you will need to modify the OEM
propertiesfile. Thiscan get abit complex, and we suggest you pull up Metalink note 259379.1 for
ingtructionson performing thisoperation.
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STARTING OEM

*

To start OEM, go to the URL provided when the DBCA created the database,
or when you installed OEM with emca.

»  Thetypica URL is http://machine_name: 1158/em as reported during
database creation.

»  Theport number will increase by 1 for each database on the system.

When OEM first starts, you will need to log on to the database from the logon
screen.

When you use OEM to start up or shut down the database, you must provide
both a database and an operating system logon.

Oracle licenses different parts of OEM separately.
> Basic OEM functionality comes with the database license.

> Diagnostic and performance tuning packs are licensed separately from the
base OEM product.

. These packs are installed with OEM, even if you are not licensed
for them.
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Sarting OEM
Whenweinstalled OEM, emca gave usthe URL that we can useto connect to OEM as seen here:
The Database Control URL ishttp://local host: 1158/em.

Wearegivenaspecific port, 1158. OEM usesport 1158 for thefirst OEM databaseinstall and then will
increment by one port for each additional databaseinstalled. Oncetheinstall iscomplete, start OEM by
typing the URL into your web browser. Thefirst OEM screen you will seeisthelogon screen.

Fromthelogon screen you canloginto OEM using any Oracle account. Obvioudy, accountswith higher
level of privileges (such asthosewith SY SDBA privileges) will beableto do much morewith OEM than
those accountswithout such privileges.

OEM Licensing

Thefirst timeyouloginto the database with OEM, you will seethe OEM Licensing Information screen.
Whenyouinstall OEM, you only arelicensed for the base product functionality. Additional OEM packs
(such asthe database tuning pack), which arelisted on this screen, requireyou pay additiona licensing fees.
Eventhough these additiond licensefeesarerequired, Oracletill ingtalsal of thisfunctionality into each
OEM ingtall, so be careful about what functionality you useand make sureit iswithinthelicensesyou have
purchased from Oracle.

Whenyouloginto OEM, you may find that the databaseisnot started. OEM will giveyou the optionto
startup the database with astartup button. When you click the startup button, the startup/shutdown login
pagewill appear. From thisscreen you provide both OS authenti cation privileges and the database logon

privilegesrequired to start the database being managed by OEM.

Fage Lnad Error - Moziiis Firesor

B Eat Wew Hgiory Bockmarks Thobl  Help
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i E Secure Connection Failed
localhost 1158 uses an invalid security certificate.

The certificate is not trusted because the issuer certificate is not
trusted.
The certificate is not valid for any server names.

{Error code: sec_error_untrusted_issuer)

» This could b= & problem with the server's configuration, ar & could be
somears trying to imperscnate the seneer,

n f you hawve connected bo this sarver successfully in the past, the ermor may
be= temiporary, and you can kry again later

EIF i | & GO BT

| Dona

Hands On:
1. Start OEM inyour web browser (the URL issomething like http://< hostname> : 1158/em).
2. LogontothedatabaseasSY Susing SY SDBA privileges.
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INTRODUCING THE OEM HOME PAGES

%  Each OEM Grid Control "Target" (component) has a home page.
> Database Home Page — This is the default home page.
> Host Home Page — Contains host (OS) related information.
> Listener Home Page — Contains information on the listener status.

%  The OEM Database Control Home page allows you to review the overall health
of the database at a glance.

%  The OEM Database Control Home Page provides a summary peek into a
number of database areas:

> General database summary
> System and database performance summaries
> Spaceand availability summaries
> Database alerts and diagnostic summary information
»  Job scheduler summary
%  Ineach home page tab, you can drill down for more detailed information.
%  Each home page also provides tabbed links to different OEM areas such as
performance, availability, server and schemaadministration, maintenance, and

more.

%  Each home page provideslinks to specific "high use" areasin the related links
section.

%  Somehome pages can be set to refresh automatically while some require manual

refreshes.
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Each of thehome pagesaresimilar in nature. After youlogonto OEM youwill find yourself at the OEM
database home page. The OEM database home page providesagenera overview of different typesof
databaseinformation. You can click on agivengraphictodrill down for moreinformation.

The other home pages (Host and Listener) can be navigated to from the database home page. Under the
General section of the database home page you will find host and listener hot linksto the host and listener
home pages. Click ontheselinksto get to those home pages.

Onthe database home page you will find anumber of graphicsthat alow youto view and then drill down
for moreinformation on that area. For example, notetheHOST CPU summary areaon the OEM home
page. Thisareacontainsagraphic that representsthe current CPU usage onthe system. Click onthat
graphic and OEM will takeyouto the host performance summary page which provides many more host
performancerelated graphicsand other related information such as CPU, memory and disk 1O utilization.
From these graphicsyou could further drill downto get more detail ed system related information.

The OEM home pageincludes seven tabbed pagesthat provide accessto the other OEM functionality.
Theselinksinclude:

= Home — Returnsto the database home page.

= Performance — Displaysthe performance summary page.

= Availability — Backup and recovery settingsand options.

= Server— Sorage, configuration, scheduler, and other system wide configuration.

= Schema— Schemaobject management options.

= Data Movement — Dataloading and export/import operations.

= Software and Support — Installation patching and Oracle support options.

At the bottom of each of thetabbed pagesisan areacalled related links. Theselink to frequently used
functionsthat you might want to utilize.

Hands On:

1. Fromthehomepage, click theactive sessions graphicto display the Performance page.

2. Scroll tothe Additional Monitoring Links section and click the Top Activity link.

3. NotetheTop SQL and Top Sessions regionson the Top Activity page. These can beuseful in
determining which sessionsare causing your database problems.

4. Returntothedatabase home page by clicking onthedatabase tab at thetop right of the page.

5. Bring up the host home page by clicking onthehost link inthe genera region.

6. Review thehost home pageformat. Notethat it ismuch like the database home page. Explorethe

different host tabbed pages (performance, administration, targets, configuration). Onceyou are

doneexploring, return to the database home page by clicking onthedatabase tab at thetop of the

page.

Review thelistener home pageby clicking onthelistener link that isin thegenera region.

8. Review thelistener home pageformat. Notethat it ismuch like the database home page. Explorethe
different host tabbed pages (performance, serviced databases). Onceyou are done exploring,
return to the database home page by clicking on the database tab at the top of the page.

~
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USING OEM — MANAGING THE JOB SCHEDULER

%  OEM alowsyou to manage avariety of database functionality.
> The"look and feel" of OEM issimilar in each area.

> By dealing with afew areas, you will become comfortable with the way
OEM works.

%  Oracle Database 10g has an integrated job scheduler.
»  Thejob scheduler can be complex.
> OEM can manage the job scheduler for you.
%  Accessthejob activity page from the server tab of OEM.
»  Youwill find asectiontitled Oracle Scheduler.
%  The JOBS section is the principle page for the job scheduler.
»  The JOBS section alows you to add, delete, and modify jobs.
»  The JOBSIinks leads you to the scheduler jobs page.
»  Thescheduler jobs page has links that allow you to monitor and manage:
. Running jobs
. Job History

. Current jobs stored in the job scheduler
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Thejob scheduler can get quite complex, sowewill just bedealing withitsbaseleve of functionality inthis
topic to demonstrate how OEM hel ps make the management of jobsmuch easier. Let'screateajoband
see how thejob scheduler interface of OEM works!

Hands On:

1. Fromthe OEM database home page, click ontheserver tab. Onthe administration page, find the
Oracle scheduler section.

2. Click onJobs under the Oracle scheduler. You will seeanumber of jobsthat areloaded inthejob
scheduler currently.

3. Click ontherunning tab at thetop or bottom of the page. You will seetherunning jobswindow. There
areprobably nojobscurrently running.

4. Click onthehistory tab at thetop or bottom of the page. You will seethehistory of thejobsthat have
aready run.

5. ReturntotheAll tab. Let'screateajob. Click onthecreate button at theright of the page. Thiswill
bring up the create job page.

6. Let'screateaPL/SQL jobcaledmy test job. Enter thefollowing:
a. Name my test job
b. Description: My first job scheduler job!
c. Leavethefollowingdefaults: Owner (SYS), Enabled (YES), Logging Level (Logjob runsonly

(RUNS)), Job Class(DEFAULT_JOB_CLASS), Autodrop (FAL SE), Restartable (FAL SE).

d. Enterthefollowing PL/SQL block:

declare
v_sqgl varchar2 (2000) ;
begin
v_sgl:='create table my_ tab (id number)'

execute immediate v_sqgl;
end;

e. Click ontheschedule tab. The Start Immediately radio button should be selected.
f. Click OK. Thejobwill besubmitted. You arereturned to the schedul er jobs page.

7. Click onthehistory tableand findthemy_test_job job. Click onthejob. Thiswill bring up thejob
status pagefor themy _test_job job.

8. Review the page and the contents of the page. Go to the operation detail region at the bottom. This
areacontainsdetailed logging information on thejob runs. Your job run should have asucceed status.
Click onthelog_id and review the status screen.

9. LogintothedatabaseasSY Sand determineif theMY _TAB tablewas created by your job.

10. Returnto the scheduler jobs pageand rerunthemy_test_job job.

a. Afterthejobruns, check thestatusandthejoblog. If it failed, why?

11. Returntothe scheduler jobspageand deletemy _test_job.

a. Click ontheradio button nexttothemy test_job.
b. Click thedelete button onthetop of theregion.
c. Thejob should beremoved.
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UsING OEM — USING METRICS, ALERTS, AND
THRESHOLDS
* Oracle collects a number of database metrics.

> Metrics are units of measurement used to track database performance.

¥ Database metrics can have threshol ds associated with them that indicate when
they have exceeded specific allowablelimits.

> You can view and edit these thresholds from the all metrics link at the
bottom of the database home page.

> Some metrics have preset thresholds.

. These default thresholds vary based on the version of Oracle you
are running and the OS you are running on.

%  Whenathreshold isreached, an aert istriggered.

%  Alertsaredetected by the OEM polling mechanisms, therefore alerting may not
be instantaneous.

%  Alertsarereported in the Alerts and Related Alerts regions of the database
home page.

»  Alerts pertain to database specific alerts

> Related alerts pertain to associated components such as the OS or the
listener.
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Oracledoesnot currently support changing the polling frequency. L et'stakeaquick look at how you set

and usethreshol dsin the Oracle database.

Hands On:

1. Openthe OEM database home page.

2. GototheAlerts region andreview the aertslisted there. Database-specific alertsthat are generated as
aresult of athreshold being violated will appear inthisregion.

3. Look at therelated alerts region. Thisregionwill aso providea ertsthat might be generated asa
result of athreshold being violated on rel ated systems such asthelistener, or the operating system (like
running out of disk space).

4. First, let'sforceathresholdto alert. Let'scheck the current setting for blocked session reporting. From
therelated links region at the bottom of the database home page, click onthemetric and policy
setting link.

5. Under themetricfind the metrictitled Database Time Spend Waiting (% ). The metric should be set
toavalueof > 30 (seconds) by default.

6. Let'sforceablockingsessionsituation.

a. Opentwo SQL* Plussessionsand connect tothe SCOTT schema.
b. From SQL*Plussession one, enter thefollowing SQL statement:
update emp set ename='FREEMAN' where empno=7369;

c. From SQL*Plussessiontwo enter thefollowing:
update emp set ename='SCOTT' where empno=7369;

d. Itmay takeuptoaminutefor the database to recognize the blocking situation and report it. Wait for
30 secondsand refresh the database home page, refresh it again in 30 secondsuntil theaert for
blocking sessions appears. Eventually, you should seethe Databasetime spend waiting aert
appear inthealerts section.

e. Additionaly, the blocking sessonwill report inthealerts section asablocking session (thistakes
longer to appear).

f.  Committhechangesinthe SQL*Plussessions.

g. Theadertsshould clear from the database home page.

7. Let'schangeoneof thethreshold metrics. Inthiscase, let'schangethe monitoring onthetablespace

gpaceused (%) threshold. The default valuesareawarning level at 85 and acritical level at 97%.

L et'schange these to 90 and 95%.

a. Openthemetric and policy setting page.

b. Click ontheEdit Thresholds button.

c. FindtheTablespace SpaceUsed (%) metric.

d. Changethewarning threshold to 50% (so we can smulatethedert), and thecritica threshold to

95%.

e. Changethetablespace space used (%) metric for dictionary managed tablespacesto the same
vaue.

f. Click OK.

g. Gotothedatabase homepage. Anaert will appear if your SY STEM tablespace usageisgreater
than 50%. Thisalert might take several minutesto register with OEM (in our case, it took over 15
minutesfor thealert to actually show up!).
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AUTOMATIC WORKLOAD REPOSITORY

*

The Automatic Workload Repository collects performance statistics along with
SQL text for all SQL statements executed in the database.

> Itisahistorical performance datawarehouse that stores SQL statement
CPU, memory, and I/O resource consumption.

»  The AWR runs by default on an hourly schedule and does not add a
noticeablelevel of overhead.

»  Theinformation in thisrepository isused asinput for diagnostic tools like
Advisors and Automatic Workload Management, as well as for root cause
analysisby ADDM.

The new background process MMON takes snapshots at regular intervals;
manual snapshots can also be performed.

»  Thisinformation is stored in the SY SAUX tablespace and named in the
format WRM$_* and WRH$ *.

. Control information is stored in DBA_HIST WR_CONTROL.

The AWR has areport generation mechanism that produces a summary report
on statistics, stored in the workload repository.

The report-generation interface is also provided in the form of a SQL*Plus
script (awrrpt.sgl) that generates ageneral report with information on the overall
system behavior over a selected time period.

»  Thescript generatesatext fileor an HTML report.

»  AWR reports can be generated and viewed using Enterprise Manager.

AWR dataisautomatically purged data after eight days but this retention period
can be altered if necessary.
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When the Oracle Database 10g databaseis created, AWR isinstalled and scheduled jobsto collect AWR
dataare created. Thesejobsruninthejob scheduler every hour by default and the data collected will be
maintained for 7 days. You can modify the sngpshot collection interval usingthe

dbms workload_repository.modify_snapshot_settingspackage.

Hands On:
Modify AWR soit will collect statisticsevery 15 minutesand retain the datafor 2 weeks (20160 seconds).

1. OpenaSQL*PlussessionasSYS.

2. Executethefollowing SQL command to changetheretention period to 14 daysand theinterval to 15
minutes.

EXEC dbms_workload_repository.modify snapshot_settings
(retention=>20160, interval=> 15);

3. ChecktheDBA_HIST_WR_CONTROL view to make surethe changetook effect.
4. Createamanua snapshot by executing thefollowing SQL command:

EXEC dbms_workload_repository.create_snapshot;

5. QuerytheDBA_HIST _SNAPSHOT view to seethe newly created snapshot:

SELECT snap_id, begin_interval_time, end_interval_time
FROM dba_hist_snapshot
ORDER BY 1;

6. Disabletheautomatic collection of snapshots:

EXEC dbms_scheduler.disable('GATHER_STATS JOB') ;
7. Enabletheautomatic collection of sngpshots:

EXEC dbms_scheduler.enable('GATHER_STATS JOB') ;

8. From OEM goto the administration page. Onthe pagefind thelink to the Automatic Workload
Repository.

9. Thisbringsup theAWR page. Changethe snapshot retention to aperiod of 14 days. Changethe
sngpshot collectioninterval to 30 minutes.

10. Click OK. Thiswill returnyoutotheAWR page. Notethe changed snapshot information.
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THE AUTOMATIC DATABASE DIAGNOSTIC MONITOR —

ADDM
%  Oncean AWR snapshot istaken, the ADDM analysis occurs automatically.

»  The STATISTICS LEVEL parameter must be set to TYPICAL or
ALL.

»  ADDM uses the AWR snapshots and other information to perform a
database analysis.

»  The MMON processisresponsible for ADDM analysis after each
snapshot.

%  Theresults of an ADDM analysisrun are stored in the AWR for later use.
> Results are stored as findings.
»  Therearethreekindsof findings:

. Problem — A problem indicates aroot cause problem that is
causing a database performance problem.

. Symptom — A symptom indicates a performance issue that
normally points to one or more specific problem findings.

. Information — Thisisjust basic database related information that is
not related to a specific problem.

> Findings are ranked by how much total DB Time they have consumed.
> Each finding has one or more recommendations associated with them.
. These recommendations can provide solutions to correcting the
problem found in the finding.
. Recommendations consist of two elements, the action and the

justifyingrationale.

> Findings can be viewed in OEM or manually from the database.
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Prior to Oracle Database 10g, the primary native Oracle approach to database analysiswasamanual
processinvolving the collection and analysis of statspack reports. Theanalysisof statspack reportswas
complex and often required an experienced DBA to deal with the harder-to-find problems. To try torectify
thisproblem, Oracle Database 10g introduced ADDM. ADDM providesan Oracle automated way to
perform thisanalysisso that we can analyze many enterprise databaseswith resultsthat were consistent.
Thepurpose of ADDM isto help the beginning DBA determinewhat problemshis databaseisexperiencing
and to provide solutionsto correct those problems.

Hands On:

Let'slook at usngADDM though OEM:

1. Gotothe OEM database home page and connect asSY STEM.
2. ClickonAdvisor Central fromtherelated linksregion.

3. Downintheresultssection, youwill findan ADDM advisory type. Thisisthelast ADDM run. Click on
thelink under name (it should be named starting withADDM).

4. Review theADDM report, werethere any impactsreported by ADDM?

5. TheDatabaseActivity region providesagraph that providesanimage of the number of active sessions
and theimpacts of waits, CPU and 1O on those sessions. The graphisrelated to thetime of the
associated AWR snapshot along the bottom. Along the bottom of thisgraph OEM providesimages of
when previousADDM reportswere executed automatically.

6. Click onthelink thatismarkedicon key. Thiswill provideyou with someinsight into the OEM icons
onthispage. Returntothe previousADDM page.

7. Fromthedatabaseactivity regionfind aprevioudy executed ADDM runwithfindingsand click onit.
Review theresultsof thoseADDM runs.

8. Eachfindinghasalink for that finding that will takeyou to adifferent OEM application pagethat will
hel pyou further drill downintothat finding.

9. Click ontheinformational findings regionand review thedetailsontheADDM findings.

10. Different linksonthefindingsdetail pagewill allow youto further drill downintothefindingand
determineacorrect solution. Review thedifferent finding detail pagesfor your ADDM runs.
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OEM AND ADVISORS

%  OEM provides other advisors beyond ADDM, including:
»  Thememory advisors— Provide help in managing instance memory.

»  TheMaterialized View Advisor — Provides help in the creation of
materialized viewsand problem diagnosisin existing materialized views.
(Not availablein Advisor Central.)

»  The SQL AccessAdvisor — Provides information on potential additional
structures (e.g. indexes and materialized views) that could improve SQL
performance on objects in the system.

»  The SQL Tuning Advisor — Provides SQL tuning assistance for single
Statements.

»  The Segment Advisor — Provides diagnostic information on Oracle
segments, such aswhen they might benefit from being rebuilt.

»  The UNDO Advisor — Provides administrative guidance on undo
tablespace configuration. (Not avail able through Advisor Central.)

»  The MTTR Advisor — Provides administrative guidance on online redo
log configuration.

%  Theadvisorsprovidethe DBA with assistance in tuning and configuring the
database.
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Oraclestarted providing advisorsin Oracl€9i, and has been adding them ever since. In Oracle Database
10g, Oraclehasprovided anumber of advisorsto hel p the beginning or experienced DBA better manage
the database. The advisors can be accessed from OEM or directly from the database. The advisorscan
help you sizememory, theonlineredologs, or tune SQL statements.

Hands On:
Let'slook at one of the advisorsright now.

E NN

o

~

10.

11.
12.
13.

14.
15.
16.

17.
18.

Go to the OEM database home page and connect asSY S.

Click on Advisor Central fromtherelated linksregion.

Click onthememory advisors.

From the memory advisors page, you can see how much memory has been alocated to the SGA, and
you can seethesettingof SGA_ MAX_SIZE.

Click onthe PGA tab. From hereyou canlook at detailsrelated to PGA memory management. Click
on PGA Memory Usage Detalils.

The PGA Memory Usage Detail spagewill openinanew window. Thispage providesyou with current
PGA memory execution statisticsand can al so provide you with extrapol ated memory usage estimates.
Return to the SGA page by closing the PGA Memory Usage Detail swindow.

Click ontheadvice button. The Memory Size Advice pagewill open. Thispage makes
recommendati ons asto how much memory should be allocated to the SGA. Notethat the graph
indicatesthat you should increase the amount of memory to the SGA to get better performance. We
can'tincreasetheamount of memory currently because SGA_ MAX_SIZE isset toolow. We need to
increase SGA_MAX_SIZE, and then we can increasethe amount of memory alocated to the SGA.
Return to the Memory Advisor home page.

Add 50 MB to the maximum memory size of your database. Click ontheshow SQL buttonto seethe
SQL that will begenerated. Click Return to redisplay the previousscreen.

Click theapply button. OEM will makethe changein the database.

Click yes torestart the database.

Loginto shutdown the database. Click the checkbox to save preferred credentials. Wait for afew
momentsand then refresh the page. The Database home page will appear indicating the database
instanceisdown.

Wait for theinstancetorestart, thenloginasSY S.

Click onadvisor central, and then on memory advisors again.

Click ontheadvice button. The SGA SizeAdvice pagewill open. Notethat thereisnow adifference
between the current SGA s ze and the maximum SGA size of the database. However, the memory
advisor recommendationsare not that good at this point since werestarted the database and therefore,
have no relevant workload history.

Changethe SGA size, by adding 10MB toit.

Apply thechange.
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THE SQL ACCESS ADVISOR

*

The QL Access Advisor isavailableto help you find indexes, materialized
views, or materialized view logs that can be used to improve access to Oracle
database objects.

The SQL Access Advisor can be used to proactively tune your database based
on single SQL statements or database workload.

The SQL Access Advisor helps the newer DBA who may not understand the
database model to find SQL tuning opportunities.

The SQL Access Advisor can provide tuning recommendations based on:

>

>

>

>

Information in the AWR repository (Current and recent SQL activity).
A SQL Tuning set.
User-defined SQL statements.

A list of specific tables.

You can further filter the SQL worksets based on a number of criteria, such as:

>

>

Resource consumption.
Specific users.
Specific tables that are accessed by SQL statements.

Specific text in SQL statements.
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It can bevery difficult to make decisi ons about whereto placeindexes or whereto create materiaized
viewsinyour database. Often thisrequiresthat you bewell acquainted with the dataand how itisbeing
used. Thiscan bedifficult for eventhe most experienced DBA whoisnew onasite, or for adunior DBA
whoisjust learning how Oracleworks.

The SQL AccessAdvisor will analyzeyour database and make recommendationson whereto add indexes
and materialized views. You then review those recommendations and make those changesthat makethe
most sense. The SQL AccessAdvisor isjust an advisor, so you need to carefully review itsresultsbefore
you implement them. It can, however, be onetool that can lead to greater successin adatabasetuning
effort.

Hands On:

1. Fromthedatabase home page, connected asSY STEM, select advisor central fromtherelated links
region.

2. Fromtheadvisorsregion of the advisor central page, select SQL Advisors and SQL Access

Advisor.

From the SQL AccessAdvisor pageclick continue.

From the Workload Source page select Current and Recent SQL Activity and click next.

From the Recommendation Options select Both Indexes and Materialized Views. Also select

limited mode for theAdvisor Mode. Click Next.

From the schedul e page, takethe default valuesand click Next.

From thereview page, click the Submit button to begin the SQL Access advisor.

8. TheAdvisor Central home pagewill appear. Intheresultsregion you should seeyour SQL Access
Advisor session appear with astatusof CREATED or RUNNING. Wait about 15 seconds and click
refresh. Continueto refresh until the statusreadsCOM PLETED.

9. OncethestatusisCOMPLETED, click onthe nameof the advisor to seetheresults.

10. Theresult pagefor the advisor task will appear. Review thefirst page, whichisasummary overview of
therecommendations.

11. Click onthe Recommendations tab. Each recommendationislisted onthebar graphinorder of the
total costimprovement that Oraclethinksthat recommendationwill resultin.

12. If arecommendation appearsin the Select recommendationsfor implementation, review those
recommendations.

13. Click onthe SQL Statements tab. Thisprovidesalist of SQL statementsthat will benefit from the
recommendations madein the Recommendations page.

14. Click onthedetails tab. Thisprovidesasummary of the optionsthat were used when the advisor task
was executed.
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